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Spending On Postacute Care After
Hospitalization In Commercial
Insurance And Medicare Around
Age Sixty-Five

ABSTRACT Postacute care costs are the primary determinant of episode
spending around hospitalization. Yet there is little evidence that greater
spending on postacute care improves readmission rates or functional
recovery. Recent Medicare payment reform evaluations have suggested
that postacute care spending is responsive to episode-based incentives.
However, it remains unknown whether Medicare payment policies are
responsible for excess postacute care spending, compared with that of
commercial payers. In a population-based, statewide collaborative of
Michigan hospitals, we used regression discontinuity design among
propensity-weighted, age-adjusted cohorts to compare postacute care
spending between patients with commercial insurance and those with
Medicare around age sixty-five. Spending was 68–230 percent greater
among fee-for-service Medicare beneficiaries than among similar
commercially insured people across varied medical and surgical
conditions. Despite greater spending, there were no differences in
readmission rates. These findings suggest that postacute care utilization
is highly sensitive to payer influence, and there may be an opportunity
for additional savings in Medicare without sacrificing quality.

S
pending on postacute care after hos-
pitalization exceeds $60 billion per
year inMedicare alone.1 It is growing
at a faster rate than inpatient spend-
ing,2 may exceed spending on the

acute hospitalization itself,1 and is the primary
predictor of differences in overall episode
costs.3–5 Hospitals have used postacute care to
decrease length-of-stay and replace inpatient
care with home health or skilled nursing care.6,7

Postdischarge care is increasingly being em-
ployed to prevent readmissions, with the advent
of Medicare’s Hospital Readmissions Reduction
Program.8,9 However, there is little evidence that
the increase in postacute care has improved out-
comes after discharge.6,10,11 In recent federal bun-
dled payment programs for hospital care, reduc-
tions in postacute care spending were hospitals’

most common response to Medicare’s episode-
based reimbursement incentives.12–14 These re-
ductions have been achieved without exacerbat-
ing readmissions, emergency department use,
or mortality.13 Thus, there may be significant
opportunities for additional savings through re-
ductions in excess postacute care spending.
Whether themagnitudeof savings seen in bun-

dled payment programs can be extended further
is unknown. Additional opportunities for sav-
ings could be identified in Medicare by compar-
ing its reimbursementwith that of otherpayers.15

In traditional fee-for-service reimbursement,
public insurers’ payment policies exert limited
control over expenditures, while commercial in-
surance often places far more stringent controls
on use.16–19 Payer-specific differences in post-
acute care spending among clinically similar in-
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dividuals could thus identify discretionary
spending amenable to control through coverage
design. However, the influence of insurance
type on postacute spending choices has been
largely unmeasured. Instead, most studies focus
on single payers with fixed approaches to
reimbursement—most commonly, fee-for-service
Medicare.3,5,20

In this study we compared postacute care
spending among Medicare beneficiaries in
Michigan and clinically similar individuals ap-
proaching Medicare eligibility age who were in-
sured by the most common commercial insur-
ance program in the state. We balanced the
characteristics of patients older and younger
than age sixty-five by excluding those least likely
to have been commercially insured before age
sixty-five and then applying a regression discon-
tinuity design21 among propensity-weighted co-
horts22 to isolate the changes in spending that
occur around age sixty-five.With these analyses
we evaluated two questions critical to quantify-
ing potential excess spending in Medicare: Do
the use of and spending for postacute care differ
between commercial insurance and Medicare?
And because prevention of readmissions has
been cited as a potential benefit of postacute
care, do differences in spending influence post-
discharge quality, asmeasured by readmissions?

Study Data And Methods
Data Source And Study Populations This
study included six clinical cohorts from the
Michigan Value Collaborative, a statewide con-
sortium of seventy-six acute care hospitals and
Blue Cross Blue Shield of Michigan (BCBSM).
The collaborative’s data set includes complete
claims for all services within ninety days after
hospital discharge for more than thirty defined
conditions, amongpatients insured by either the
BCBSM preferred provider organization (PPO)
or fee-for-service Medicare. BCBSM is the domi-
nant private payer inMichigan, covering about a
third of the state’s population. In combination,
Medicare and BCBSM PPO account for a majori-
ty of the population.
We included patients ages 60–64 who were

insuredbyBCBSMPPOand fee-for-serviceMedi-
care beneficiaries ages 65–69 in 2012–16 from
the cohorts of patients with one of threemedical
conditions—acute myocardial infarction (AMI),
congestive heart failure (CHF), and stroke—or
one of three surgical conditions—coronary ar-
tery bypass grafting (CABG), total hip replace-
ment (THR), and colectomy. These conditions
were chosenbecause they are commoncauses for
hospitalization among people in their sixties,
entail varied use of and spending on postacute

care, and are targeted in emerging value-based
reimbursement programs. Our inclusion and ex-
clusion criteria are detailed in online appendix
supplement 1.23 In short, we excluded patients
ages 64.75–64.99, as their ninety-day episode
could include the transition from BCBSM to
Medicare coverage upon turning age sixty-five,
and patients ages 65.00–65.49, as they did not
have six months of prior eligibility for Medicare
for baseline spending adjustment. These exclu-
sions also served to reduce bias in the regression
discontinuity design that could have resulted
from the onset of new Medicare coverage for
people right at age sixty-five.24

To improve the comparability betweengroups,
we excluded patients from the Medicare cohort
of people older than age sixty-five who were un-
likely to have been previously commercially in-
sured because they met criteria for eligibility
for Medicaid or Medicare before age sixty-five.
A detailed enumerationof excludedpatients is in
appendix supplement 2.23 Of the 37,359 patients
across the six condition cohorts, we excluded
8,144 (22 percent) patients enrolled inMedicare
who had disability or end-stage renal disease as
either the original or the current reason for en-
titlement, 2,813 (8 percent) patients dually eli-
gible forMedicare andMedicaid, and 774 (2 per-
cent) others with billing codes that indicated
end-stage renal disease. Thus, the final sample
consisted of 25,628 patients. Exclusion due to
disability or renal disease was more common in
the medical than the surgical conditions, which
likely reflected the association between chronic
medical conditions,multimorbidity, and disabil-
ity before age sixty-five among those admitted
to the hospital for these reasons. To account for
residual differences due to the Medicare pa-
tients’ potentially representing a mix of people
previously insured byBCBSMand thosewhohad
been covered by other private payers orMedicaid
or who had been uninsured, we performed pro-
pensity weighting (described below).
Postacute Care Use And Spending We divid-

ed postacute care services into four categories—
home health, skilled nursing facility (SNF),
inpatient rehabilitation, and outpatient rehabil-
itation—according to a previously validated algo-
rithm.25 We chose ninety-day episodes to align
with the design of federal programs.We included
all hospital payments for readmissions initiated
within ninety days of discharge from the condi-
tion-defining admission, even when hospital
stays extended beyond that time window.20

To focus ondifferences in use of postacute care
services, rather than on differences in price, we
price-standardized payments using algorithms
developed by the Dartmouth Atlas of Health
Care26 and employed in previous work.3,20 The
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full pricing and adjustment approaches em-
ployed in the Michigan Value Collaborative are
in appendix supplement 3.23

Statistical Analyses We balanced observ-
able age-adjusted characteristics between com-
mercially insured patients and Medicare benefi-
ciaries using inverse probability of treatment
weighting.22,27 We fit a multivariable logistic re-
gression model that predicted the likelihood of
being in the commercially insured cohort, based
on geographic location, patient demographics,
and Hierarchical Condition Categories.We then
compared patient characteristics in each condi-
tion cohort before and after inverse probability
of treatment weighting adjustment. Standard-
ized differences less than 0.1 after adjustment
suggest good covariate balance27 and suggest
that remaining differences in use of or spending
for postacute care are unlikely to be driven by
residual differences in patient characteristics or
clinical outcomes.
To assess relationships between insurance

type and spending for postacute care, we exam-
ined both the use of care (the proportion of pa-
tients using the service type) and the intensity
of spending (price-standardized, risk-adjusted
payments among patients who use the service),
in a regression discontinuity design.21,28 This de-
signmeasured the change in predicted spending
that is due solely to difference in insurance for
patients at age sixty-five.We modeled outcomes
as a function of age, insurance type, and an in-
teractionbetweenage and insurance type (which
allowed the effect of age to differ between people
ages 60–64 and those ages 65–69), andwe tested
the effect of insurance.We also evaluatedmodels
without the age interaction and with linear and
quadratic effects of age, as recommended by
Robin Jacob and colleagues.28 The details of pro-
pensity-based weighting, full model specifica-
tions, and results from alternative specifications
are in appendix supplement 4.23

As a sensitivity analysis to exclude the possi-
bility that average predicted differences were
driven by a small share of very high spending
outliers, we repeated the regression discontinu-
ity analysesusingquantile regression to estimate
and compare spending at the twenty-fifth, fifti-
eth, and seventy-fifth percentiles. The tabular
and graphic results of the quantile regression
analyses are in appendix supplement 5.23

Limitations Our study had several limita-
tions. First, we might not have completely bal-
anced patient characteristics, because BCBSM
and Medicare patients differ by definition—at
least by age. BCBSM is the dominant private
payer in Michigan, and thus many of the Medi-
carebeneficiarieswere insuredbyBCBSMbefore
age sixty-five. Still, Medicare enrollees not only

came from the BCBSM population but also in-
cluded the uninsured and those who had been
covered by Medicaid or by other commercial
payers. In addition, some BCBSM-insured pa-
tients might have gone on to enroll in Medicare
Advantage plans, so there could be other system-
atic differences in the samples. For example,
these differences could exaggerate differences
between Medicare and BCBSM patients if more
low-utilizingpatientswithBCBSMPPOcoverage
went on to Medicare Advantage plans. The
groups could also differ in their social support
and living arrangements in ways that are not
measured in administrative claims. Neverthe-
less, the exclusions, propensity weighting, and
regression discontinuity approaches served to
homogenize the two cohorts and reduce the in-
fluence of age differences. Moreover, the actual
differences in measured health profiles of pa-
tients around the Medicare eligibility threshold
are generally observed to be small.29 Andbecause
the regression discontinuity approach focuses
sharply on the discontinuity right at the transi-
tion age of sixty-five, the influence of age differ-
ences on social supports or clinical characteris-
tics should be negligible. Finally, because
BCBSM PPO and fee-for-service Medicare are
both relatively generous in their reimbursement
and pricing, any differences in utilization are
likely smaller than we would have seen in com-
parisons between BCBSM and other public
payers or between BCBSM patients and un-
insured people.
Second, the regression discontinuity design

evaluated discontinuous changes in outcomes
at the transition at age sixty-five and might
not be representative of differences at more dis-
parate ages. The regression discontinuity ap-
proach assumed that in the absence of our na-
tionalMedicare age eligibility cutoff, age-related
trends in spending on postacute care would oth-
erwise continue uninterrupted at the threshold.
Provided that this assumption holds, this ap-
proach enables a strong analytic design, most
closely isolating the coverage change from other
differences between cohorts.
Third, our results were limited to the payers,

conditions, and geographic region we studied.
However, BCBSM is the most common private
payer inMichigan, and BCBSMPPO and fee-for-
service Medicare together cover the majority of
the state’s population. Furthermore, the six clin-
ical cohorts we examined represent a wide diver-
sity of commonmedical and surgical care in hos-
pitals. They are highly prevalent among people
in their sixties, and they are central to a variety of
emerging value-based purchasing initiatives.
Fourth, regional differences in commercial

markets, prices, or competition could affect
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the generalizability of findings fromMichigan to
the rest of the United States. The average post-
acute care spending estimates for Medicare ben-
eficiaries in this study were actually somewhat
lower than national estimates reported in our
previouswork5,30,31 and that of others,12,14,32 which
suggests that the higher spending we observed
inMedicarewasnot unique toMichigan.Rather,
Medicare estimates in our study were lower
because of the age limits, exclusions, and pro-
pensity weighting we employed to make the
Medicare beneficiaries more comparable with
commercially insured people younger than age
sixty-five. National estimates of postacute care
spending in commercial insurance are not avail-
able, but given the approaches we used to bal-
ance the groups, even the large differences we
observedmay have underestimated actual differ-
ences in spending.
Finally, readmissions are just one possible

measure of quality associated with postacute
care. Using this data set, we could not assess
functional recovery, patient satisfaction, or oth-
er outcomes. However, as hospitals have turned
to postacute care providers to aid in preventing
readmissions, especially in the setting of the
Hospital Readmissions Reduction Program,
a lack of association between postacute care
spending and readmissionswould call into ques-

tion the clinical efficacy of additional postacute
care spending.

Study Results
Patient Characteristics By Payer Weighted
differences in the baseline characteristics of pa-
tients in the cohort of people ages 60–64 with
commercial insurance and those in the cohort of
people ages 65–69 withMedicare wereminimal,
as shown in appendix supplement 4, table 3.23

Other than age, there were no statistically or
clinically significant differences between the
weightedpatient groups inanyof the conditions,
which suggests good balance.
Total Spending On Postacute Care For five

of the six conditions, there was a significant in-
crease in predicted price-standardized spending
for patients around age sixty-five, as shown in
exhibits 1 and 2 (for detailed regression discon-
tinuity plots for each condition, see the figure
in appendix supplement 4).23 Across these con-
ditions, the incremental increase in Medicare
spending over that of commercial coverage
ranged from 68 percent to 230 percent. For pa-
tients with AMI, for example, the additional pre-
dicted spending after hospitalization for a sixty-
five-year-old in Medicare was $703—an incre-
mental 98 percent increase over that predicted

Exhibit 1

Total postacute care spending for selected medical conditions, by age, 2012–16

SOURCE Authors’ analysis of fee-for-service Medicare and Blue Cross Blue Shield of Michigan preferred provider organization claims
data from the Michigan Value Collaborative. NOTES The spending was price standardized. Spending at age sixty-five is not shown.
**p < 0:05
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for a sixty-five-year old with commercial insur-
ance (exhibit 3). The only condition for which
predicted total spending was not significantly
greater at age sixty-five was stroke (which had
an incremental increase of $628).
The full results of the regression discontinuity

analyses are in exhibits 3 and 4. For example, in
AMI, the expected average spending of $714 in-
dicates the predicted average total spending for
a BCBSM patient just under age sixty-five, and
the adjusted discontinuity of $703 is the pre-
dicted average additional spending expected for
a Medicare beneficiary just over age sixty-five,
compared with the BCBSM baseline (exhibit 3).
To understand the sources of differences, we
further broke down total price-standardized
spending into its components: likelihood of any
use, quantity of spending among users (intensi-
ty), and use and intensity of each care subtype
(exhibit 4).

Likelihood Of Use And Intensity Of Spend-
ing On Postacute Care After colectomy and
THR, Medicare beneficiaries were significantly
more likely than patients with commercial in-
surance touse anypostacute care, and the largest
absolute differencewas in theuse of homehealth
(12.0 percent for colectomy and 14.4 percent for
THR) (exhibit 4).
The main source of spending differences for

most conditions was the intensity of spending

among patients using any postacute care. Inten-
sity was significantly greater among Medicare
beneficiaries for all conditions except colectomy
(exhibit 3). For example, in AMI, overall use of
any postacute care was no different between
Medicare and commercial insurance. But nearly
half of AMI patients were predicted to use some
form of postacute care, and among these users,
the average Medicare beneficiary spent an addi-
tional $1,684 during the ninety-day episode
(exhibit 3). The largest differences for AMI were
seen in outpatient rehabilitation and home
health (exhibit 4).
For all three conditions in which average total

SNF spending was greater in Medicare (CHF,
stroke, and THR), average length-of-stay in a
SNF was significantly greater for Medicare ben-
eficiaries (appendix supplement 4, table 4).23

For stroke, intensity was significantly greater
among Medicare beneficiaries for SNF ($7,845)
and home health ($2,490) and outpatient reha-
bilitation ($851), but this was offset in overall
spending by the decreased rate of use of in-
patient rehabilitation (exhibit 4).
Incidence Of And Spending On Readmis-

sions Greater spending on postacute care in
Medicare was not associated with a significant
difference in rate of, or spending on, readmis-
sions between weighted payer cohorts for any of
the six conditions. As shown in exhibit 3, the

Exhibit 2

Total postacute care spending for selected surgical conditions, by age, 2012–16

SOURCE Authors’ analysis of fee-for-service Medicare and Blue Cross Blue Shield of Michigan preferred provider organization claims
data from the Michigan Value Collaborative. NOTES The spending was price standardized. Spending at age sixty-five is not shown.
**p < 0:05 ***p < 0:01 ****p < 0:001
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adjusted discontinuities in predicted likelihood
of readmission for Medicare beneficiaries were
not significantly different from zero, ranging
from 0.9 percent after THR to −6.2 percent
for CHF.

Discussion
We found that spending on postacute care was
significantly greater in Medicare than in com-
mercial insurance for clinically similar well-
insured people around age sixty-five. These dif-
ferences occurred across a diverse set of medical
and surgical conditions. Theywere substantial in
magnitude, ranging from increases of about two-
thirds for CABG to more than double for THR.
Although Medicare beneficiaries and commer-

cially insured patients differed in age, we en-
sured that they were clinically and demographi-
cally similar by applying careful exclusion
criteria, propensity weighting, and age adjust-
ment and using a narrow age range. Despite
increased spending on postacute care in Medi-
care, there were no significant differences in re-
admission rates to suggest clinical benefit.
In particular, the intensity of spending among

those who used postdischarge services was the
consistent driver of increased total spending,
rather than the choice to use any services at
all. This finding differs from that seen in our
previous work, involvingMedicare beneficiaries
only,5 inwhich theproportional use of high-cost,
inpatient postacute carewas thedominant factor
in differences between high- and low-spending
hospitals. Differences in proportional use be-
tween hospitals suggested that practice patterns
played a primary role in that analysis.
Differences in intensity between payers, as

seen in the current study, suggest that reim-
bursement design and coverage differences may
particularly influence the volume of services re-
imbursed, more than the clinical decision to use
postacute care at all. For example, home health
payments in Medicare are typically prospective,
covering as many as sixty days of service. In con-
trast, BCBSM tends to pay for home health care
perday orper visit, whichmay enable limitations
on intensity or duration of services allowed. Al-
ternatively, private payers might introduce co-
payments or other consumer incentives to dis-
suade the use of less-needed services.We found
that overall intensityof SNFspendingwashigher
in Medicare and that it was length-of-stay in a
SNF in particular that contributed to the differ-
ence. Likewise, others have observed that Medi-
care beneficiaries have greater average duration
of SNF services after hospitalization.33,34 In-
patient rehabilitation reimbursement, on the
other hand, is typically determined prospective-
ly, per discharge, and thus payments are less
subject to variation due to daily intensity or
length-of-stay. Accordingly, we found little sig-
nificant difference between payers in price-stan-
dardized spending for these services.
The one condition for which there was not

a significant difference in the primary outcome
was stroke. Mean and median spending did not
exhibit significant discontinuity at age sixty-five.
Yet there were large and significant differences
at the twenty-fifth and seventy-fifth percentiles.
What appears to be different about stroke is a
common and consistent clinical indication for
use of inpatient postacute care in a majority of
patients.35 Stroke was overwhelmingly the con-
ditionwith the greatest totalmean spending and
had by far the highest rate of use of inpatient

Exhibit 3

Estimated use of, and price-adjusted spending on, postacute care and readmission for
selected medical and surgical conditions at age 65, and increases in use and spending
associated with changing from commercial insurance to Medicare

Total postacute care Readmission

Expected
mean

Adjusted
discontinuity

Expected
mean

Adjusted
discontinuity

Acute myocardial infarction

Use 48.28% −3.47% 17.31% −2.34%
Intensity $1,478 $1,684**** $22,561 −$4,936
Average spending $714 $703*** $3,904 −$1,259
Congestive heart failure

Use 28.59% 3.10% 36.93% −6.19%
Intensity $3,501 $3,468*** $22,657 $3,418
Average spending $1,001 $1,207*** $8,368 −$357
Stroke

Use 57.09% −5.79% 21.59% −4.09%
Intensity $12,870 $2,678** $20,813 −$1,087
Average spending $7,347 $628 $4,494 −$1,054
Coronary artery bypass grafting

Use 84.67% −0.42% 13.27% −1.44%
Intensity $2,095 $1,441** $25,766 −$10,346
Average spending $1,774 $1,205** $3,460 −$1,636
Colectomy

Use 23.33% 12.42%**** 19.18% −1.25%
Intensity $4,081 $800 $16,429 $1,852
Average spending $949 $793** $3,151 $127

Total hip replacement

Use 62.16% 5.86%** 6.12% 0.87%
Intensity $1,326 $2,678**** $13,455 −$560
Average spending $824 $1,899**** $825 $78

SOURCE Authors’ analysis of fee-for-service Medicare and Blue Cross Blue Shield of Michigan
(BCBSM) preferred provider organization claims data from the Michigan Value Collaborative.
NOTES “Use” refers to the likelihood of any use. “Intensity” refers to the quantity of spending
among users. Expected means represent the estimated likelihood of use or quantity of price-
adjusted spending at age sixty-five for people insured by BCBSM. Adjusted discontinuities
represent the estimated increase in predicted likelihood of use or quantity of spending at age
sixty-five for Medicare beneficiaries, as compared with people insured by BCBSM, after propensity
weighting and adjustment for age; they can be interpreted as the effect of insurance change.
**p < 0:05 ***p < 0:01 ****p < 0:001
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rehabilitation and skilled nursing. Potentially
discretionary use, more likely to be influenced
by coverage differences, was thus less evident for
the average patient and instead was observed
only at the upper and lower extremes of stroke
episodes.
Overall, our findings are consistent with pub-

lished evidence that Medicare reimbursement
policies have incentivized more frequent and
more prolonged use of SNFs.6,33,34,36,37 Fee-for-
service Medicare beneficiaries have previously
been found to have greater use of and spending
on SNF care than Medicare Advantage enroll-
ees,10 but the differences were smaller than those
observed in our comparisons with commercially
insuredpatients.The lackof associationbetween
reduced postacute care spending and the inci-
dence of readmissions was also observed in
the Medicare Shared Savings Program12 and
the Comprehensive Care for Joint Replacement
model,14 which suggests that payment policy
should continue to incentivize more judicious
use of postacute care in Medicare. We could

not determinewhether additional postdischarge
spendingmight have improved functional recov-
ery, patient satisfaction, or other outcomes.
However, prevention of readmission has often
been a primary justification for the use of post-
acute care, and there does not appear to be evi-
dence that spending levels seen in commercial
insurance have adverse consequences for read-
missions.
The focus of this study differs from that of

previous regression discontinuity–based evalua-
tions of coverage transitions at age sixty-five.
Among previously uninsured people, there is a
marked increase in the use of various medical
services upon gaining Medicare coverage at age
sixty-five.38,39 In the current study, however, we
compared Medicare beneficiaries with well-
insured patients approaching age sixty-five and
still found a marked increase in postacute care
spending associated with fee-for-service Medi-
care. The implication of this finding is that inde-
pendent of age-related trends and the effect of
insurance itself, differences in coverage policy

Exhibit 4

Estimated use of, and price-adjusted spending on, postacute care for selected medical and surgical conditions at age 65, and increases in use and spending
associated with changing from commercial insurance to Medicare, by type of postacute care

Skilled nursing facility Inpatient rehabilitation Home health Outpatient rehabilitation

Expected
mean

Adjusted
discontinuity

Expected
mean

Adjusted
discontinuity

Expected
mean

Adjusted
discontinuity

Expected
mean

Adjusted
discontinuity

Acute myocardial infarction

Use 3.48% 0.21% 1.64% −0.42% 11.70% 4.76%** 41.60% −6.75%**

Intensity $9,981 $857 $15,983 $1,399 $307 $1,780**** $294 $1,042****

Average spending $348 $52 $262 -$50 $36 $308**** $122 $343****

Congestive heart failure

Use 6.10% 1.67% 1.74% 0.21% 21.17% 3.02% 4.17% 1.86%
Intensity $9,075 $7,039*** $18,109 -$1,061 $468 $2,002**** $755 $194
Average spending $533 $698** $315 $17 $99 $498**** $32 $26

Stroke

Use 12.67% 2.24% 28.43% −8.47%*** 19.71% 0.85% 32.58% −9.04%***

Intensity $16,910 $7,845*** $17,010 −$387 $705 $2,490**** $674 $851****

Average spending $2,142 $1,548*** $4,837 −$1,518*** $139 $517**** $219 $139***

Coronary artery bypass grafting

Use 6.53% 0.47% 3.96% −1.78% 51.35% 18.58%*** 63.87% −8.36%**
Intensity $10,210 −$2,218 $18,600 −$2,927 $255 $1,748**** $375 $984****

Average spending $668 −$107 $737 −$395 $131 $1,270**** $240 $515****

Colectomy

Use 4.46% 0.61% 0.85% 2.26%** 20.23% 12.01%**** 1.31% 0.07%
Intensity $17,027 −$6,746 $23,188 −$6,256 $437 $1,801**** $111 $1,243
Average spending $760 −$239 $198 $329 $88 $633**** $1 $17

Total hip replacement

Use 7.04% 4.14%*** 0.85% 0.35% 42.36% 14.37%**** 32.73% −2.31%
Intensity $5,562 $2,040*** $18,396 −$3,187** $298 $2,226**** $462 $442****

Average spending $392 $458**** $156 $26 $126 $1,306**** $151 $124****

SOURCE Authors’ analysis of fee-for-service Medicare and Blue Cross Blue Shield of Michigan (BCBSM) preferred provider organization claims data from the Michigan
Value Collaborative. NOTES “Use” refers to the likelihood of any use.” “Intensity” refers to the quantity of spending among users. Expected means and adjusted
discontinuities are explained in the notes to exhibit 3. **p < 0:05 ***p < 0:01 ****p < 0:001
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and reimbursement designmaypowerfully influ-
ence spending on costly, clinically discretionary
care around hospitalizations.
Understanding the determinants of postacute

care use is increasingly important to hospitals
facing risk-bearing bundled payment or other
episode-based reimbursement arrangements.
Already, the Comprehensive Care for Joint Re-
placement model has mandated ninety-day bun-
dled episode payments for lower extremity joint
replacement in selected metropolitan areas,40

which places hospitals squarely at risk for the
costs of ancillary care after discharge. Evenmore
attention will be paid to expenditures after dis-
charge as hospitals adapt to the rollout of the
Bundled Payments for Care Improvement Ad-
vancedModel.41 Hospital leaders, therefore, will
need to be aware of the potential for prolonged
and excess intensity of spending on postacute
care, if they are to achieve improvements in over-
all episode spending among Medicare benefi-
ciaries.

Conclusion
Use of and spending on postacute care after hos-
pitalization increased significantlywith the tran-
sition to Medicare at age sixty-five. Clinically
similar people in their sixties experienced signif-
icantly different likelihoods of discharge to
SNFs and large differences in the intensity of
services, depending on whether they were cov-
ered by commercial insurance or Medicare.
These large-magnitude differences around age
sixty-five were observed across varied medical
and surgical conditions and suggest substantial
excess discretionary Medicare spending after
hospitalization. The additional spending and in-
patient facility use among Medicare beneficia-
ries was not associated with a reduction in the
likelihood of readmission. Though this is just
one ofmanypotentialmeasures of quality of care
after discharge, these findings suggest that cov-
erage and payment policy could meaningfully
influence spending on and use of care after dis-
charge. Payment policy may thus be an effective
means of incentivizing the high-value use of
postacute care. ▪

This study was supported by the
National Institute on Aging Research
Program Project (Grant No. P01-
AG019783; principal investigator,
Jonathan Skinner). Scott Regenbogen
was supported by a Career Development
Award from the American Society of
Colon and Rectal Surgeons (Grant
No. CDG-015), by the National Institute
on Aging Grants for Early Medical/
Surgical Specialists Transition to Aging
Research program (Grant No. R03-
AG047860), and by a Mentored Clinical
Scientist Development Award from the
National Institute on Aging (Grant
No. K08-AG047252). Regenbogen,

Edward Norton, and John Syrjamaki are
supported by a contract from Blue
Cross Blue Shield of Michigan for the
conduct of the Michigan Value
Collaborative. Lena Chen, who died in
July 2019, received support from the
Agency for Healthcare Research and
Quality (Grant No. R01 HS024698), the
Department of Health and Human
Services Office of the Assistant
Secretary for Planning and Evaluation,
and the Blue Cross Blue Shield of
Michigan Foundation’s Investigator
Initiated Research Program. The authors
thank Justin Dimick and Jonathan
Skinner for their critical review of and

feedback on the final version of the
manuscript. None of the funding
agencies was involved in the analysis or
interpretation of the data included or in
the composition, critical review, or
editing of the manuscript. Support for
the Michigan Value Collaborative is
provided by the Blue Cross Blue Shield
of Michigan Value Partnerships program.
However, the opinions, beliefs, and
viewpoints expressed by the authors do
not necessarily reflect those of Blue
Cross Blue Shield of Michigan or any of
its employees.

NOTES

1 Mechanic R. Post-acute care—the
next frontier for controlling Medi-
care spending. N Engl J Med.
2014;370(8):692–4.

2 Chandra A, Dalton MA, Holmes J.
Large increases in spending on
postacute care in Medicare point to
the potential for cost savings in these
settings. Health Aff (Millwood).
2013;32(5):864–72.

3 Miller DC, Gust C, Dimick JB,
Birkmeyer N, Skinner J, Birkmeyer
JD. Large variations in Medicare
payments for surgery highlight sav-
ings potential from bundled pay-
ment programs. Health Aff
(Millwood). 2011;30(11):2107–15.

4 Guduguntla V, Syrjamaki JD,
Ellimoottil C, Miller DC, Prager RL,
Norton EC, et al. Drivers of payment
variation in 90-day coronary artery
bypass grafting episodes. JAMA

Surg. 2018;153(1):14–9.
5 Chen LM, Norton EC, Banerjee M,

Regenbogen SE, Cain-Nielsen AH,
Birkmeyer JD. Spending on care af-
ter surgery driven by choice of care
settings instead of intensity of ser-
vices. Health Aff (Millwood). 2017;
36(1):83–90.

6 Ackerly DC, Grabowski DC. Post-
acute care reform—beyond the ACA.
N Engl J Med. 2014;370(8):689–91.

7 Buntin MB, Colla CH, Escarce JJ.
Effects of payment changes on
trends in post-acute care. Health
Serv Res. 2009;44(4):1188–210.

8 Hansen LO, Young RS, Hinami K,
Leung A,Williams MV. Interventions
to reduce 30-day rehospitalization: a
systematic review. Ann Intern Med.
2011;155(8):520–8.

9 Kripalani S, Theobald CN, Anctil B,
Vasilevskis EE. Reducing hospital

readmission rates: current strategies
and future directions. Annu Rev
Med. 2014;65:471–85.

10 Huckfeldt PJ, Escarce JJ, Rabideau
B, Karaca-Mandic P, Sood N. Less
intense postacute care, better out-
comes for enrollees in Medicare
Advantage than those in fee-for-
service. Health Aff (Millwood).
2017;36(1):91–100.

11 Buhagiar MA, Naylor JM, Harris IA,
Xuan W, Kohler F, Wright R, et al.
Effect of inpatient rehabilitation vs a
monitored home-based program on
mobility in patients with total knee
arthroplasty: the HIHO randomized
clinical trial. JAMA. 2017;317(10):
1037–46.

12 McWilliams JM, Gilstrap LG,
Stevenson DG, Chernew ME,
Huskamp HA, Grabowski DC.
Changes in postacute care in the

Hospitals

1512 Health Affairs September 2019 38 :9
Downloaded from HealthAffairs.org by EDWARD STEHLIK on October 13, 2019.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



Medicare Shared Savings Program.
JAMA Intern Med. 2017;177(4):
518–26.

13 Dummit LA, Kahvecioglu D, Marrufo
G, Rajkumar R, Marshall J, Tan E,
et al. Association between hospital
participation in a Medicare bundled
payment initiative and payments and
quality outcomes for lower extremity
joint replacement episodes. JAMA.
2016;316(12):1267–78.

14 Finkelstein A, Ji Y, Mahoney N,
Skinner J. Mandatory Medicare
bundled payment program for lower
extremity joint replacement and
discharge to institutional postacute
care: interim analysis of the first year
of a 5-year randomized trial. JAMA.
2018;320(9):892–900.

15 Philipson TJ, Seabury SA, Lockwood
LM, Goldman DP, Lakdawalla DN.
Geographic variation in health care:
the role of private markets. Brook-
ings Papers on Economic Activity
[serial on the Internet]. 2010 [cited
2019 Jul 2]. Available from: https://
www.brookings.edu/wp-content/
uploads/2016/07/2010a_bpea_
philipson-1.pdf

16 Baker LC, Fisher ES, Wennberg JE.
Variations in hospital resource use
for Medicare and privately insured
populations in California. Health Aff
(Millwood). 2008;27(2):w123–34.
DOI: 10.1377/hlthaff.27.2.w123.

17 Chernew ME, Sabik LM, Chandra A,
Gibson TB, Newhouse JP. Geo-
graphic correlation between large-
firm commercial spending and
Medicare spending. Am J Manag
Care. 2010;16(2):131–8.

18 Colla CH, Schpero WL, Gottlieb DJ,
McClurg AB, Albert PG, Baum N,
et al. Tracking spending among
commercially insured beneficiaries
using a distributed data model. Am J
Manag Care. 2014;20(8):650–7.

19 Franzini L, Mikhail OI, Skinner JS.
McAllen and El Paso revisited:
Medicare variations not always re-
flected in the under-sixty-five popu-
lation. Health Aff (Millwood).
2010;29(12):2302–9.

20 Birkmeyer JD, Gust C, Baser O,
Dimick JB, Sutherland JM, Skinner
JS. Medicare payments for common
inpatient procedures: implications
for episode-based payment bun-
dling. Health Serv Res. 2010;

45(6 Pt 1):1783–95.
21 Imbens G, Lemieux T. Regression

discontinuity designs: a guide to
practice [Internet]. Cambridge
(MA): National Bureau of Economic
Research; 2007 Apr [cited 2019 Jul
2]. (NBER Working Paper
No. 13039). Available from: https://
www.nber.org/papers/w13039.pdf

22 Robins JM, Hernán MA, Brumback
B. Marginal structural models and
causal inference in epidemiology.
Epidemiology. 2000;11(5):550–60.

23 To access the appendix, click on the
Details tab of the article online.

24 Barreca AI, Lindo JM, Waddell GR.
Heaping-induced bias in regression-
discontinuity designs. Econ Inq.
2016;54(1):268–93.

25 Ellimoottil C, Syrjamaki JD, Voit B,
Guduguntla V, Miller DC, Dupree
JM. Validation of a claims-based al-
gorithm to characterize episodes of
care. Am J Manag Care. 2017;23(11):
e382–6.

26 Gottlieb DJ, Zhou W, Song Y,
Andrews KG, Skinner JS, Sutherland
JM. Prices don't drive regional
Medicare spending variations.
Health Aff (Millwood). 2010;
29(3):537–543.

27 Austin PC, Stuart EA. Moving to-
wards best practice when using in-
verse probability of treatment
weighting (IPTW) using the pro-
pensity score to estimate causal
treatment effects in observational
studies. Stat Med. 2015;34(28):
3661–79.

28 Jacob R, Zhu P, Somers M, Bloom H.
A practical guide to regression dis-
continuity [Internet]. New York
(NY): MDRC; 2012 Jul [cited 2019
Jul 2]. Available from: https://www
.mdrc.org/sites/default/files/
regression_discontinuity_full.pdf

29 Card D, Dobkin C, Maestas N. Does
Medicare save lives? [Internet].
Cambridge (MA): National Bureau of
Economic Research; 2007 Nov [cited
2019 Jul 2]. (NBER Working Paper
No. 13668. Available from: https://
www.nber.org/papers/w13668.pdf

30 Regenbogen SE, Cain-Nielsen AH,
Norton EC, Chen LM, Birkmeyer JD,
Skinner JS. Costs and consequences
of early hospital discharge after
major inpatient surgery in older
adults. JAMA Surg. 2017;152(5):

e170123.
31 Regenbogen SE, Gust C, Birkmeyer

JD. Hospital surgical volume and
cost of inpatient surgery in the el-
derly. J Am Coll Surg. 2012;215(6):
758–65.

32 Navathe AS, Troxel AB, Liao JM, Nan
N, Zhu J, Zhong W, et al. Cost of
joint replacement using bundled
payment models. JAMA Intern Med.
2017;177(2):214–22.

33 Haghverdian BA, Wright DJ,
Schwarzkopf R. Length of stay in
skilled nursing facilities following
total joint arthroplasty. J Arthro-
plasty. 2017;32(2):367–74.

34 Tyler DA, McHugh JP, Shield RR,
Winblad U, Gadbois EA, Mor V.
Challenges and consequences of re-
duced skilled nursing facility lengths
of stay. Health Serv Res. 2018;53(6):
4848–62.

35 Langhorne P, Bernhardt J, Kwakkel
G. Stroke rehabilitation. Lancet.
2011;377(9778):1693–702.

36 Chan L, Ciol M. Medicare’s payment
system: its effect on discharges to
skilled nursing facilities from reha-
bilitation hospitals. Arch Phys Med
Rehabil. 2000;81(6):715–9.

37 Grabowski DC, Afendulis CC,
McGuire TG. Medicare prospective
payment and the volume and inten-
sity of skilled nursing facility ser-
vices. J Health Econ. 2011;30(4):
675–84.

38 Card D, Dobkin C, Maestas N. The
impact of nearly universal insurance
coverage on health care utilization:
evidence from Medicare. Am Econ
Rev. 2008;98(5):2242–58.

39 McWilliams JM, Meara E, Zaslavsky
AM, Ayanian JZ. Use of health ser-
vices by previously uninsured Medi-
care beneficiaries. N Engl J Med.
2007;357(2):143–53.

40 Centers for Medicare and Medicaid
Services. Medicare program; Com-
prehensive Care for Joint Replace-
ment payment model for acute care
hospitals furnishing lower extremity
joint replacement services. Final
rule. Fed Regist. 2015;80(226):
73273–554.

41 Shih T, Chen LM, Nallamothu BK.
Will bundled payments change
health care? Examining the evidence
thus far in cardiovascular care. Cir-
culation. 2015;131(24):2151–8.

September 2019 38:9 Health Affairs 1513
Downloaded from HealthAffairs.org by EDWARD STEHLIK on October 13, 2019.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.


