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Medicare's Bundled Payments For

Care Improvement Advanced
Model: Impact On High-Risk

Beneficiaries

ABSTRACT Medicare’s Bundled Payments for Care Improvement Advanced
Model (BPCI-A) is a voluntary Alternative Payment Model in which
participating hospitals are held accountable for ninety-day episodes of
care. To meet spending targets, hospitals must either decrease utilization
or attract a less sick patient population; this could lead to the
elimination of necessary care or avoidance of patients with medical or
social vulnerability. We used publicly available data on BPCI-A
participation, along with Medicare claims from the period 2017-19, to
examine patient selection, changes in Medicare payment, and key clinical
outcomes among three groups: patients with frailty, patients with
multimorbidity, and patients with dual enrollment (both Medicare and
Medicaid). We found no consistent change in patient selection associated
with BPCI-A participation. Patients with frailty, multimorbidity, or dual
enrollment were more expensive at baseline, but Medicare payments
decreased similarly in these groups compared with lower-risk patients.
There were no differential negative changes in clinical outcomes between
BPC(I-A participants and nonparticipants among patients with medical or

social vulnerability.

edicare’s Bundled Payments

for Care Improvement Ad-

vanced Model (BPCI-A),

launched in October 2018, is

a voluntary Alternative Pay-
ment Model in which participating hospitals or
physician groups are held accountable for the
costs and outcomes of ninety-day episodes of
care. Participants can select from a range of med-
ical and surgical conditions and are given spend-
ing targets for each that are based on their own
historical data, along with other factors. Average
spending per episode is reconciled against these
targets retrospectively, and participants earn bo-
nuses or incur penalties that are based on this
reconciliation. The BPCI-A program has had
broad participation among hospitals' and in its
first year was associated with reductions in over-

all Medicare payments per episode and improve-
ments in clinical outcomes, although the bene-
fits were small.?

Despite the positive outcomes previously re-
ported, concern persists that BPCI-A could neg-
atively affect subgroups of patients with the
highest care needs, especially those who may
require expensive postacute and rehabilitative
care, because to meet spending targets, hospitals
must either decrease utilization or attract a less
sick patient population. To that end, researchers
worry that providers may eliminate necessary
rehabilitative care or discourage enrollment of
patients with medical vulnerability, especially
those who are particularly frail or who have high
levels of multimorbidity.® There is similar con-
cern about patients with high levels of social
vulnerability, including people living in poverty
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who may have less access to high-quality ambu-
latory care along with less social support, poorer
nutrition, and other barriers to wellness.

Understanding whether vulnerable popula-
tions are harmed under payment incentives has
implications for BPCI-A and other value-based
payment programs as Medicare and other payers
increasingly move toward these payment mod-
els. Therefore, we aimed to assess whether pa-
tients with frailty or multimorbidity or those
dually enrolled in Medicare and Medicaid, com-
pared to beneficiaries without these conditions
or without dual enrollment, were more likely
to suffer adverse selection, increased costs, or
worsening clinical outcomes at BPCI-A-partici-
pating hospitals compared with comparison hos-
pitals in the first year of BPCI-A. Because of data
limitations, this study focused on hospital par-
ticipants only and did not study participating
physician groups.

Study Data And Methods

pATA We obtained publicly available BPCI-A par-
ticipation lists from the Center for Medicare and
Medicaid Innovation, which identified the con-
ditions selected by each hospital. Hospitals could
choose up to twenty-nine inpatient conditions
and three outpatient conditions; this study fo-
cuses on the inpatient conditions.

Initial hospital enrollment in BPCI-A occurred
in October 2018. There was a second opportunity
for enrollment in January 2020; we excluded
hospitals that joined at the later time from our
comparison group. All other general acute care
hospitals currently paid under the inpatient pro-
spective payment system were eligible to be in-
cluded as comparators. We obtained data on hos-
pital characteristics from the American Hospital
Association 2017 Annual Survey and market
characteristics from the Area Health Resources
File of the Health Resources and Services Admin-
istration. Eleven of 832 BPCI-A participants and
54 of 2,198 comparison hospitals did not match
to either data set and were excluded from further
analyses. We used a one-to-one matching algo-
rithm to match each participating hospital with a
comparison hospital based on a propensity score
for program participation (online appendix ex-
hibit 1 contains variables used in the propensity
score).* Of BPCI-A hospitals, ten did not have a
satisfactory match and were excluded from fur-
ther analyses. Our final sample consisted of 811
BPCI-A hospitals and 811 matched comparison
hospitals.

Patient episodes were identified using Medi-
care claims data spanning January 2017-
September 2019, with data through December
2019 used to allow ninety days of follow-up for
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each initiated episode. January 2017-September
2018 was defined as the pre period, and October
2018-September 2019 was defined as the pro-
gram period. BPCI-A relies on Medicare Severity-
Diagnosis Related Groups (MS-DRGs) to qualify
patients for attribution to the program. Index
admissions were identified using fee-for-service
inpatient claims with live discharges and a pri-
mary DRG on the BPCI-A condition list. For par-
ticipating hospitals, we included only patients
admitted for the conditions selected by that hos-
pital; for comparison hospitals, we included pa-
tients admitted for any of the twenty-nine con-
ditions on the BPCI-A condition list. We followed
exclusion criteria per programmatic specifica-
tions, excluding beneficiaries without continu-
ous enrollment in Medicare Parts A and B during
their episode of care, as well as the year before,
and those with end-stage renal disease.

Our primary predictors were patient-level in-
dicators of medical or social vulnerability. We
classified patients in the top quintile of a validat-
ed claims-based frailty index’ as frail. We consid-
ered patients with six or more comorbidities (the
median number in the Medicare population) to
be multimorbid. We used dual enrollment in
Medicare and Medicaid as a proxy for poverty.

Our primary patient selection outcome was the
change over time in the proportion of patients
in each of our groups of interest (frailty, multi-
morbidity, and dual enrollment) in BPCI-A hos-
pitals relative to comparison hospitals. Our
primary payment outcome was the change in
standardized allowed Medicare payments per ep-
isode in BPCI-A hospitals relative to comparison
hospitals, as has been used in similar previous
research,® and our primary clinical outcome was
change in ninety-day readmission rates from
baseline to the end of the first year of the pro-
gram among BPCI-A versus comparison hospi-
tals. Secondary outcomes included changes in
ninety-day mortality and ninety-day healthy days
athome’ in BPCI-A hospitals compared with non-
BPCI-A hospitals. Standardized allowed Medi-
care payments per episode include payments
across all care settings, including inpatient, out-
patient, and postacute care, as well as payments
for physician fees and durable medical equip-
ment. Standardized payments remove regional
and special payment variation (for example,
payments for graduate medical education and
disproportionate share hospital payments), al-
lowing for valid cross-hospital comparisons.
Payments were Winsorized at the first and
ninety-ninth percentiles per program specifica-
tions and adjusted for inflation to prices in 2019.

ANALYSES We compared patient, hospital, and
market characteristics based on our groups of
interest. We used difference-in-differences mod-



It is reassuring that
we did not see
increases in
readmission or
mortality rates or
reductions in healthy
days at home for high-
risk groups.

els to compare changes in patient selection, stan-
dardized Medicare payments, and key clinical
outcomes among patients discharged from
BPCI-A hospitals and patients discharged from
nonparticipating hospitals. We first examined
preintervention trends for our primary out-
comes and found that they were parallel between
the BPCI-A hospitals and comparison hospitals,
with the exception of proportion of multimorbid
patients. (The appendix contains detailed meth-
ods on testing of pre trends, and appendix ex-
hibits 2-6 contain graphical representations.)*
We then proceeded with analyses controlling
for age, sex, primary condition based on DRG,
month of admission, hospital ownership, teach-
ing status, rural location, and census region.
In all models except those including the frailty
groups, we included medical comorbidities in
risk adjustment. All models were run at the epi-
sode level and included a match group fixed ef-
fect to control for correlation over time and to
exclude confounding between match groups.
Following Centers for Medicare and Medicaid
Services (CMS) specifications, we modeled total
payments using a linear approach and binary
outcomes using a log link function. Interaction
terms between BPCI-A status; time; and an indi-
cator for frailty, multimorbidity, or dual enroll-
ment indicated whether the effect of the BPCI-A
program differed by patient population.

We conducted two sensitivity analyses: First,
we performed segmented regression models
to assess for a difference in changes in trends.
These models have a different set of assumptions
than the parallel pre-trends assumption for stan-
dard difference-in-differences models and thus
are a good robustness check on the findings.
Second, we conducted a sensitivity analysis in
which we included hospital fixed effects in lieu

of match group fixed effects.

For our three primary outcomes—the differ-
ence in change in case-mix, total standardized
allowed Medicare payments per episode, and
ninety-day readmissions—among participants
compared with comparison hospitals, we used
the Benjamini-Hochberg approach with a false
discovery rate of 5 percent to assess for statistical
significance. (This method helps control for
multiple comparisons by setting sequentially
more conservative p value thresholds, depending
on the number of primary outcomes assessed.)
Secondary outcomes and analyses should be con-
sidered exploratory. This study was approved
by the Human Research Protection Office at
Washington University in St. Louis. Because data
were deidentified, the requirement for informed
consent was waived. Analyses were performed
using SAS software on the Medicare Virtual Re-
search Data Center.

LiIMITATIONS There were limitations to our
study. Our definitions of frailty and multimorbid-
ity relied on claims and therefore may have
missed patients for whom diagnoses had not
been recorded. Similarly, we used Medicaid en-
rollment as a proxy for poverty. Although pa-
tients enrolled in Medicaid are low income or
impoverished, there are many poor and near-
poor patients who are not enrolled in Medicaid
and who therefore could have been misclassified.
Although in theory Medicare patients qualify
for Medicaid based on a federal standard, some
states have waivers for this standard, and states
with expanded Medicaid may be more able and
likely to enroll eligible patients.

We used Chronic Conditions Warehouse data
to classify comorbidities. Although these data
may be less sensitive to upcoding than the hier-
archical conditions categories used in other re-
search,® they may be less predictive of costs. If
BPCI-A participation was associated with simul-
taneous risk aversion and upcoding, our results
could be biased toward the null, particularly for
the multimorbid group.

Our measures may have been inadequately
sensitive to detect changes in functional status
or too limited to detect longer-term changes in
outcomes, both of which warrant future study.
We were only able to evaluate the first year of
the program, and larger effects may take time to
accrue. However, because of the COVID-19 pan-
demic, the program was effectively paused by
Medicare for 2020. A new service line-based
model was introduced in 2021, which will be
important to evaluate in future years.

Our study did not examine changes associated
with BPCI-A participation by physician groups,
and we were unable to identify patients in either
BPCI-A or comparison hospitals who were also
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EXHIBIT 1

cared for by physicians who were participating
in BPCI-Avia their physician group practice. This
could have biased us either toward an effect or
toward the null, depending on whether physi-
cian groups affiliated with participating hospi-
tals were more or less likely to also participate in
BPCI-A themselves and whether they were more
or less successful than hospitals in saving money
or improving outcomes. This is an important
area for future study.

Study Results

PATIENT CHARACTERISTICS There were 6,827,172
patients in our sample, of whom 1,415,712 (20.7
percent) were classified as frail, 3,654,565
(53.5 percent) as multimorbid, and 1,792,738
(26.3 percent) as dually enrolled, at 811 BPCI-
A hospitals and 811 comparison hospitals. Pa-
tient characteristics are shown in exhibit 1. Frail
and multimorbid patients were older, were more
often female, were more often dually enrolled
in Medicaid, were more often entitled to Medi-
care as the result of disability, and had a higher
number of comorbidities than nonfrail and non-

multimorbid patients. Dually enrolled patients
were younger, were more often female, were
more often entitled to Medicare as the result of
a disability, were more likely to be Black or His-
panic, and had a slightly higher number of co-
morbidities than non-dually enrolled patients.
Characteristics of matched and unmatched hos-
pitals are shown in appendix exhibit1.* Although
BPCI-A hospitals were more often teaching,
for profit, and urban compared with all other
hospitals, these differences were minimal after
matching.

PATIENT SELECTION In the pre-program period
21.2 percent of patients at BPCI-A hospitals were
frail compared with 20.1 percent of patients at
comparison hospitals. During the program that
proportion decreased by 0.66 percentage points
at BPCI-A hospitals compared with 0.49 percent-
age points at comparison hospitals, for a differ-
ential change of —0.17 percentage points (95%
confidence interval: —0.30, —0.04) (exhibit 2).
Appendix exhibit 2 contains graphical findings,
and appendix exhibit 7 contains more detailed
results with confidence intervals.* There was no
differential change in the proportion of patients

Patient characteristics at hospitals in the Medicare Bundled Payments for Care Improvement Advanced Model and matched comparison hospitals, by

patient subgroup, 2017-19

Frail Multimorbid Dually enrolled
Yes No Yes No Yes No

Total no. of patients 1,415712 5,408,746 3,654,565 3,172,607 1,792,738 5.034,434
Percent of patients 207 793 535 46.5 263 737
No. of patients per hospital per condition 58 15.1 113 94 6.4 145
Age, years (%)

Younger than 65 121 11.0 93 134 288 50

65-79 39.0 508 427 549 389 518

80 and older 489 382 480 31.7 323 433
Female (%) 61.9 543 56.7 55.0 61.4 540
Disabled (%) 30.7 22.7 254 231 49.1 155
Frail (%) 100.0 0.0 30.1 10.0 318 16.8
Multimorbid (%) 777 472 100 00 62.1 505
Dually enrolled (%) 40.3 226 305 214 100.0 0.0
Race and ethnicity (%)

White 797 823 80.7 83.0 63.5 88.2

Black 109 85 9.9 8.1 176 6.0

Hispanic 6.0 50 58 46 12.2 28

Other 34 41 37 43 6.8 3.0
No. of CCW comorbidities per patient 8.03 541 853 298 6.66 570
Patients in the highest-complexity DRG (%) 61.8 395 513 358 527 41.0
Patients with outlier payments (%) 39 31 32 33 32 33

source Authors’ analysis of data from Medicare inpatient files from January 1, 2017, to December 31, 2019; American Hospital Association Annual Survey data from
2017; and Area Health Resources Files data from 2017. NoTEs “Frail” indicates patients in the top quintile of a validated frailty index. “Multimorbid” indicates patients
with more than 5 Chronic Conditions Warehouse (CCW) comorbidities. “Dually enrolled” indicates people enrolled in both Medicare and Medicaid; it is a proxy for poverty.
All p values for comparison between frail and nonfrail, multimorbid and nonmultimorbid, and dually enrolled and non-dually enrolled patients are <0.001 except where
otherwise indicated. A total of 2,714 patients were missing data elements needed to calculate the frailty index. DRG is diagnosis-related group. °p = 0.75.
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EXHIBIT 2

Changes in patient selection for hospitals in the Medicare Bundled Payments for Care Improvement Advanced Model

(BPCI-A) relative to matched comparison hospitals, 2017-19

BPCI-A Comparison

Pre Program Pre Program Difference in
Patient group period period Difference® period period Difference’ differences®
Frail 21.2% 20.5% —0.66%* 20.1% 19.6% —0.49% —0.17%*
Multimorbid 537 546 0.95%+* 517 527 0.99%+* -0.04
Dually enrolled 26.4 253 —1.1 2% 267 255 —1.29%* 017+

sourck Authors’ analysis of data from Medicare inpatient files from January 1, 2017, to December 31, 2019. NoTEs Frail, multimorbid,
and dually enrolled patient groups are defined in the notes to exhibit 1. Pre period is January 1, 2017-September 30, 2018. Program
period is October 1, 2019-December 31, 2020. *Percentage points. **p <0.05 ***p <0.01 ****p <0.001

with multimorbidity, although this finding
should be interpreted with caution because of
the lack of parallel pre trends. BPCI-A hospitals
had less of a drop than comparison hospitals in
the proportion of patients with dual enrollment;
the differential change was 0.17 percentage
points (95% CI: 0.03, 0.31).

MEDICARE PAYMENTS PER EPISODE Frail pa-
tients had higher standardized allowed pay-
ments per episode than nonfrail patients in the
pre period (frail BPCI-A patients, $38,797 per
episode; nonfrail BPCI-A patients, $24,479 per
episode) (exhibit 3). Appendix exhibit 3 con-
tains graphical findings, and appendix exhibit 8
contains more detailed analyses with confidence
intervals.” Among frail patients, payments at
BPCI-A hospitals decreased in the program peri-
od compared with the pre period by $1,412 per
episode, whereas payments for comparison hos-
pitals decreased by $1,209 per episode, for a dif-
ferential change of —$204 (95% CI: —348, —59)
per episode. Among nonfrail patients, Medicare
payments at BPCI-A hospitals decreased by $631

EXHIBIT 3

per episode in the program period compared
with the pre period, whereas payments at com-
parison hospitals decreased by $550 per episode,
for a differential change of —$81 (95% CI: —153,
9). BPCI-A was associated with similar differen-
tial decreases in spending for frail and nonfrail
patients. The change over time in per episode
payment at BPCI-A hospitals relative to compar-
ison hospitals was —$123 for frail patients
compared with nonfrail patients, but the differ-
ence was not statistically significant (95% CI:
—284, 39).

Findings were similar for multimorbidity
(exhibit 3, appendix exhibit 3, and appendix
exhibit 8).* Payments decreased differentially
under BPCI-A compared with comparison hospi-
tals in both multimorbid and nonmultimorbid
patients. The differential change per episode
was —$147 (95% CI: —238, —56) for patients with
multimorbidity and —$124 (95% CI: —220,-27)
for patients without. BPCI-A was associated with
similar differential decreases in spending for
multimorbid and nonmultimorbid patients. The

Changes in total episode payments for hospitals in the Bundled Payments for Care Improvement Advanced Model (BPCI-A) relative to matched comparison

hospitals, 2017-19

BPCI-A Comparison

Pre Program Pre Program Difference in
Patient groups period period Differenc period period Difference differences
Frail $38,797 $37,385 ¢ $37,473 $36,265 —$204**
Nonfrail 24,479 23,849 23,886 23336 -81
Multimorbid 27,436 26,390 26,553 25,654 — 147+
Not multimorbid 27527 26,741 26,903 26,240 -124
Dually enrolled 30,169 29,093 —1,076% 29133 28,424 —709%* =367+
Not dually enrolled 26,520 25,680 —839#** 25,841 25,069 773 —66

Triple

difference®

-123

=23

—30] e

source Authors' analysis of data from Medicare inpatient files from January 1, 2017, to December 30, 2019. NoTEs Frail, multimorbid, and dually enrolled patient groups
are defined in the notes to exhibit 1. Pre period is January 1, 2017-September 30, 2018. Program period is October 1, 2019-December 31, 2020. *Triple difference cells
apply to the two “Difference in differences” cells for each patient group. For example, for frailty, the triple difference of —$123 is the difference between —$204 and —$81.

#p < 0,05 *p < 0.01 ***p < 0,007
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change over time in per episode payment at
BPCI hospitals relative to comparison hospitals
was —$23 for multimorbid patients compared
with nonmultimorbid patients, but the differ-
ence was not statistically significant (95% CI:
-156, 110).

Findings were different for dually enrolled pa-
tients compared with non-dually enrolled pa-
tients. Dually enrolled patients had pre-period
Medicare payments that were higher than those
of their non-dually enrolled counterparts (ex-
hibit 3, appendix exhibit 3, and appendix exhib-
it 8).* However, among dually enrolled patients,
payments decreased differentially under BPCI-A.
The differential change per episode was —$367
per episode (95% CI: —498, —237) compared
with —$66 per episode (95% CI: —143,10) among
non-dually enrolled patients. BPCI-A was asso-
ciated with a greater decrease in spending
among dually enrolled than non-dually enrolled
patients. The change over time in per episode
payment at BPCI hospitals relative to compari-
son hospitals was —$301 (95% CI: —452, —149)
for dually enrolled compared with non-dually
enrolled patients, which was a statistically sig-

nificant difference.

CLINICAL ouTtcoMEs Frail patients had much
higher ninety-day readmission rates than non-
frail patients in the pre period. At BPCI-A hospi-
tals, 52.3 percent of frail patients were readmit-
ted in the pre period compared with 22.6 percent
of nonfrail patients. However, there were no dif-
ferential changes in readmission related to BPCI-
A participation (exhibit 4). Appendix exhibit 4
contains graphical findings, and appendix ex-
hibit 9 contains detailed findings with confi-
dence intervals.! Patients with multimorbidity
had similar readmission rates compared to those
without, and patients with dual status had some-
what higher readmission rates than those with-
out, but there were no differential changes relat-
ed to BPCI-A participation for either group.

Frail patients had higher mortality rates than
nonfrail patients in the pre period (14.4 percent
versus 9.9 percent). Pre period mortality rates
were similar for multimorbid and nonmultimor-
bid patients and for dually enrolled and non-
dually enrolled patients (exhibit 4, appendix ex-
hibit 4, and appendix exhibit 9).* There were no
differential changes in mortality related to BPCI-

EXHIBIT 4

Changes in clinical outcomes for hospitals in the Medicare Bundled Payments for Care Improvement Advanced Model (BPCI-A) relative to matched
comparison hospitals, 2017-19

BPCI-A Comparison
Pre Program Pre Program Difference in Triple
Patient group period period Difference® period period Difference® differences® difference*
90-day readmission
Frail 52.3% 51.8% —0.57%% 51.5% 50.8% —0.73%% 0.16 0.14
Nonfrail 226 230 0.35%* 222 226 0.33%* 0.01
Multimorbid 285 283 -0.16"* 278 278 276 -0.01 0.02
Nonmultimorbid 293 292 -0.08 289 288 -0.06 -0.03
Dually enrolled 315 31.2 —0.30%* 30.6 306 -0.08 -0.22 -0.28
Non-dually enrolled 279 279 -0.02 275 274 -0.08 0.05
90-day mortality
Frail 14.4 14.0 14.6 14.2 —0.35% -0.03 0.03
Nonfrail 99 9.4 10.0 9.6 —0.43%* -0.06
Multimorbid 109 103 11.1 105 —0.58%* -0.04 -0.01
Nonmultimorbid 10.7 104 108 10.6 —0.27%% -0.03
Dually enrolled 109 105 11.0 108 —0.25"* -0.17 -0.16
Non-dually enrolled 10.8 10.3 109 104 —0.49* -0.01
Healthy days at home
Frail 61.0 62.7 61.7 63.2 1.54% 0.24* 0.09
Nonfrail 747 755 75.0 757 0.73%* 0.15%*
Multimorbid 717 730 72.1 733 1.22%%% 0.15%* -0.07
Nonmultimorbid 720 729 724 730 0.67% 0.22%%
Dually enrolled 67.0 68.5 67.7 68.7 1.06%* 0.24*
Non-dually enrolled 735 745 739 747

sourck Authors'analysis of Medicare inpatient files from January 1, 2017, to December 31, 2019. NoTEs Frail, multimorbid, and dually enrolled patient groups are defined
in the notes to exhibit 1. Pre period is January 1, 2017-September 30, 2018. Program period is October 1, 2019-December 31, 2020. °Differences for Patient Group and
90-day mortality are in percentage points; differences in Healthy Days at Home are in days. °Triple difference cells apply to the two “Difference in differences” cells for
each patient group. For example, for frailty under 90-day readmission, the triple difference of 0.14 percentage points is the difference between 0.16 percentage points
and 0.01 percentage points. These values are subject to rounding. **p <0.05 **p <0.01 **p<0.001
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Savings were greater
among patients with
social vulnerability as
measured by Medicaid
enrollment.

A participation.

Frail patients had fewer healthy days at home
than nonfrail patients in the pre period (61.0
versus 74.7) (exhibit 4, appendix exhibit 4,
and appendix exhibit 9).* BPCI-A was associated
with a differential increase in healthy days at
home for both frail patients and nonfrail pa-
tients. The differential change at BPCI-A hospi-
tals relative to comparison hospitals was 0.24
days per episode (95% CI: 0.06, 0.42) for frail
patients and 0.15 days per episode (95% CI:
0.06, 0.24) for nonfrail patients. The increase
was similar in both groups, with a triple differ-
ence of 0.09 (95% CI: —-0.12, 0.29), although
these findings should be interpreted with cau-
tion because of nonparallel pre trends for
healthy days at home.

BPCI-A was also associated with a differential
increase in healthy days at home relative to com-
parison hospitals for patients with multimorbid-
ity and those without, and for dually enrolled
patients and those not dually enrolled. For multi-
morbid patients, the differential change was
0.15 days per episode (95% CI: 0.04, 0.26);
for nonmultimorbid patients, the differential
change was 0.22 days per episode (95% CI:
0.11, 0.34). The triple difference was —0.07 days
(95% CI: —0.23, 0.09). For dually enrolled pa-
tients, the differential change was 0.38 days
(95% CI: 0.22, 0.54); for non-dually enrolled
patients, the differential change was 0.15 days
(95% CI: 0.06, 0.24). The triple difference was
0.24 days (95% CI: 0.05, 0.42).

Sensitivity analyses yielded similar results.
Appendix exhibits 10-14 contain difference in
difference in trend analyses, and appendix ex-
hibits 15 and 16 contain analyses with hospital
fixed effects.*

Discussion

Despite concerns that Alternative Payment Mod-
els may create incentives for providers to avoid
high-risk patients or reduce necessary care for
these groups, we did not find consistent evidence

of negative impacts of BPCI-A among Medicare
beneficiaries with frailty, those with multi-
morbidity, or those dually enrolled in Medicare
and Medicaid.

Prior studies have demonstrated an associa-
tion between public reporting of procedural out-
comes and risk aversion by clinicians®' and have
raised concerns about avoidance of high-risk
patients in accountable care organizations.''
We had hypothesized that hospitals in BPCI-A
might engage in patient selection via a number
of mechanisms, as might physicians. For elective
conditions, hospitals or physicians could decline
to offer procedures to patients at high risk for
adverse outcomes. For more emergent condi-
tions, selection might be blunter—for example,
hospitals could avoid providing admitting priv-
ileges to physicians practicing in areas with par-
ticularly ill (or poor) patients, influencing the
pool of patients coming to the hospital instead of
selecting patients individually. Other opportuni-
ties for strategic selection within BPCI-A could
also interact with direct patient selection, includ-
ing decisions to participate in the program at all
and, if so, for which conditions to enroll. How-
ever, we did not find consistent evidence of ad-
verse selection in this study. We found a small
relative decrease in the proportion of patients
with frailty and a small relative increase in the
proportion of patients who were dually enrolled,
but these findings were not robust to sensitivity
analyses.

Other studies have suggested the potential for
worsening clinical outcomes for some high-risk
groups under value-based payment models,*
although studies of BPCI-A’s predecessor, BPCI,
did not demonstrate adverse outcomes for these
groups.>'*" Although our measures of clinical
outcomes were limited to those that could be
captured in claims, it is reassuring that we did
not see increases in readmission or mortality
rates or reductions in healthy days at home
for high-risk groups, although mortality and
healthy days at home should be considered ex-
ploratory because they were secondary end-
points. Further study is needed, including data
on functional status where feasible, to determine
whether there were any more subtle decrements
in outcomes.

Arich literature describes the higher costs and
worse clinical outcomes associated with medical
or social vulnerability.?>** We confirmed those
findings here, with high-risk groups demon-
strating higher Medicare payments per episode
and clinical event rates compared with their
counterparts. In theory, these groups should
therefore stand to benefit even more from novel
payment models that incentivize meaningful,
innovative changes in care delivery. Indeed, sav-
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ings were greater among patients with social
vulnerability as measured by Medicaid enroll-
ment. These findings suggest that programs that
explicitly incentivize clinicians to develop inter-
ventions for high-risk populations may have the
potential for improving outcomes and reducing
costs of care. However, the degree to which
higher costs and worse outcomes are modifiable
with rigorously tested and scalable interventions
such as care pathways, enhanced care coordina-
tion, or other care delivery innovations is un-
clear. Further qualitative work should seek to
define the specific changes in processes of care
that might be associated with benefit, both over-

alland within high-risk groups, and that could be
scaled more broadly for greater benefit.

Conclusion

We found no consistent evidence of adverse se-
lection or negative changes in clinical outcomes
associated with BPCI-A participation among pa-
tients with medical or social vulnerability in the
program’s first year. These findings have impli-
cations for ongoing efforts to use Alternative
Payment Models to improve care and reduce
costs among Medicare beneficiaries. m

This study was presented at the
AcademyHealth Annual Research
Meeting in Washington, D.C., June 6,
2022. This work was funded by National

Joynt Maddox also receives research
support from the National Institute on
Aging (Grant Nos. ROTAG060935,
ROTAGO63759, and R21AG065526) and

Human Services, Office of the Assistant
Secretary for Planning and Evaluation,
and from the National Institute on
Aging, National Institutes of Health.

Heart, Lung, and Blood Institute Grant
No. ROTHL143421, awarded to Karen
Joynt Maddox, E. John Orav, and Arnold
M. Epstein. The work contained herein
represents the views of the authors and
not those of the federal government.

from Humana. She also serves on the
Health Policy Advisory Council for the
Centene Corporation (St. Louis,

Missouri). E. John Orav receives funding

for work unrelated to this manuscript
from the Department of Health and

Arnold Epstein receives funding for
work unrelated to this manuscript from
the New England Journal of Medicine
and the National Institute on Aging,
National Institutes of Health.

NOTES

-y

Dummit L, Marshall J, Bergman S,
Cammarota R, Chander R, Collins T,
et al. CMS Bundled Payments for
Care Improvement Advanced Model:
year 1 evaluation annual report [In-
ternet]. Falls Church (VA): Lewin
Group; 2020 Jun [cited 2022 Sep 8].
Available from: https://innovation
.cms.gov/data-and-reports/2020/
bpciadvanced-firstannevalrpt

Joynt Maddox KE, Orav EJ, Zheng J,
Epstein AM. Year 1 of the Bundled
Payments for Care Improvement—
Advanced Model. N Engl J Med.
2021;385(7):618-27.

Maughan BC, Kahvecioglu DC,
Marrufo G, Gerding GM, Dennen S,
Marshall JK, et al. Medicare’s Bun-
dled Payments for Care Improve-
ment initiative maintained quality of
care for vulnerable patients. Health
Aff (Millwood). 2019;38(4):561-8.
To access the appendix, click on the
Details tab of the article online.
Kim DH, Schneeweiss S, Glynn RJ,
Lipsitz LA, Rockwood K, Avorn J.
Measuring frailty in Medicare data:
development and validation of a
claims-based frailty index. J Geron-
tol A Biol Sci Med Sci. 2018;73(7):
980-7.

Joynt Maddox KE, Orav EJ, Zheng J,
Epstein AM. Evaluation of Medi-
care’s bundled payments initiative
for medical conditions. N Engl J
Med. 2018;379(3):260-9.

Burke LG, Orav EJ, Zheng J, Jha AK.
Healthy days at home: a novel
population-based outcome measure.
Healthc (Amst). 2020;8(1):100378.
Kosar CM, Loomer L, Ferdows NB,

HEALTH AFFAIRS NOVEMBER 2022 41:11

10

1

=1

12

13

Trivedi AN, Panagiotou OA, Rahman
M. Assessment of rural-urban dif-
ferences in postacute care utilization
and outcomes among older US
adults. JAMA Netw Open. 2020;3(1):
€1918738.

Joynt KE, Blumenthal DM, Orav EJ,
Resnic FS, Jha AK. Association of
public reporting for percutaneous
coronary intervention with utiliza-
tion and outcomes among Medicare
beneficiaries with acute myocardial
infarction. JAMA. 2012;308(14):
1460-8.

Blumenthal DM, Valsdottir LR, Zhao
Y, Shen C, Kirtane AJ, Pinto DS,

et al. A survey of interventional
cardiologists’ attitudes and beliefs
about public reporting of percuta-
neous coronary intervention. JAMA
Cardiol. 2018;3(7):629-34.
Markovitz AA, Hollingsworth JM,
Ayanian JZ, Norton EC, Yan PL,
Ryan AM. Performance in the
Medicare Shared Savings Program
after accounting for nonrandom
exit: an instrumental variable anal-
ysis. Ann Intern Med. 2019;171(1):
27-36.

McWilliams JM, Hatfield LA, Landon
BE, Chernew ME. Savings or selec-
tion? Initial spending reductions in
the Medicare Shared Savings Pro-
gram and considerations for reform.
Milbank Q. 2020;98(3):847-907.
Wadhera RK, Joynt Maddox KE, Kazi
DS, Shen C, Yeh RW. Hospital re-
visits within 30 days after discharge
for medical conditions targeted by
the Hospital Readmissions Reduc-
tion Program in the United States:

15

18

national retrospective analysis. BMJ.
2019;366:14563.

Wadhera RK, Joynt Maddox KE,
Wasfy JH, Haneuse S, Shen C, Yeh
RW. Association of the Hospital Re-
admissions Reduction Program with
mortality among Medicare benefi-
ciaries hospitalized for heart failure,
acute myocardial infarction, and
pneumonia. JAMA. 2018;320(24):
2542-52.

Gupta A, Fonarow GC. The Hospital
Readmissions Reduction Program:
evidence for harm. JACC Heart Fail.
2018;6(7):607-9.

Joynt Maddox KE, Orav EJ, Zheng J,
Epstein AM. How do frail Medicare
beneficiaries fare under bundled
payments? J Am Geriatr Soc. 2019;
67(11):2245-53.

Joynt Maddox KE, Barnett ML, Orav
EJ, Zheng J, Grabowski DC, Epstein
AM. Savings and outcomes under
Medicare’s bundled payments ini-
tiative for skilled nursing facilities. J
Am Geriatr Soc. 2021;69(12):
3422-34.

McClellan SR, Trombley MJ,
Maughan BC, Kahvecioglu DC,
Marshall J, Marrufo GM, et al.
Patient-reported outcomes among
vulnerable populations in the Medi-
care Bundled Payments for Care
Improvement initiative. Med Care.
2021;59(11):980-8.

Dummit L, Marrufo G, Marshall J,
Ackerman T, Bergman S, Bradley A,
et al. CMS Bundled Payments for
Care Improvement initiative models
2-4: year 5 evaluation and monitor-
ing annual report [Internet]. Falls



Church (VA): Lewin Group; 2018 Oct
[cited 2022 Sep 8]. Available from:
https://downloads.cms.gov/files/
cmmi/bpci-models2-4-yr5evalrpt
.pdf

20 Wadhera RK, Wang Y, Figueroa JF,

Dominici F, Yeh RW, Joynt Maddox
KE. Mortality and hospitalizations
for dually enrolled and nondually
enrolled Medicare beneficiaries aged
65 years or older, 2004 to 2017.
JAMA. 2020;323(10):961-9.

21

22

Johnston KJ, Joynt Maddox KE. The
role of social, cognitive, and func-
tional risk factors in Medicare
spending for dual and nondual en-
rollees. Health Aff (Millwood).
2019;38(4):569-76.

Hammond G, Johnston K, Huang K,
Joynt Maddox KE. Social determi-
nants of health improve predictive
accuracy of clinical risk models for
cardiovascular hospitalization, an-
nual cost, and death. Circ Cardiovasc

23

24

Qual Outcomes. 2020;13(6):
e006752.

Johnston KJ, Wen H, Joynt Maddox
KE. Relationship of a claims-based
frailty index to annualized Medicare
costs: a cohort study. Ann Intern
Med. 2020;172(8):533-40.
Shashikumar SA, Luke AA, Johnston
KJ, Joynt Maddox KE. Assessment of
HF outcomes using a claims-based
frailty index. JACC Heart Fail. 2020;
8(6):481-8.

NOVEMBER 2022 41:11

HEALTH AFFAIRS

1669



