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BACKGROUND: Under Medicare’s Bundled Payments

for Care Improvement (BPCI) program, hospitals have
maintained quality and achieved savings for medical
conditions. However, safety net hospitals may perform
differently owing to financial constraints and organizational
challenges.

OBJECTIVE: To evaluate whether hospital safety net
status affected the association between bundled payment
participation and medical episode outcomes.

DESIGN, SETTING, AND PARTICIPANTS: This
observational difference-in-differences analysis was
conducted in safety net and non-safety net hospitals
participating in BPCl for medical episodes (BPCI hospitals)
using data from 2011-2016 Medicare fee-for-service
beneficiaries hospitalized for acute myocardial infarction,
pneumonia, congestive heart failure, and chronic
obstructive pulmonary disease.

EXPOSURE(S): Hospital BPCI participation and safety net
status.

MAIN OUTCOME(S) AND MEASURE(S): The primary
outcome was postdischarge spending. Secondary

undled payments represent one of the most promi-

nent value-based payment arrangements nationwide.

Under this payment approach, hospitals assume re-

sponsibility for quality and costs across discrete epi-

sodes of care. Hospitals that maintain quality while achieving

cost reductions are eligible for financial incentives, whereas
those that do not are subject to financial penalties.

To date, the largest completed bundled payment program

nationwide is Medicare's Bundled Payments for Care Improve-
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outcomes included quality and post—acute care utilization
measures.

RESULTS: Our sample consisted of 803 safety net and 2263
non-safety net hospitals. Safety net hospitals were larger
and located in areas with more low-income individuals than
non-safety net hospitals. Among BPCI hospitals, safety net
status was not associated with differential postdischarge
spending (adjusted difference-in-differences [aDID], $40;
95% Cl, -$254 to $335; P = .79) or quality (mortality,
readmissions). However, BPCl safety net hospitals had
differentially greater discharge to institutional post-acute
care (aDID, 1.06 percentage points; 95% Cl, 0.37-1.76;

P =.003) and lower discharge home with home health
(aDID, —1.15 percentage points; 95% Cl, —1.73 to -0.58;

P < .001) than BPCI non-safety net hospitals.
CONCLUSIONS: Under medical condition bundles,
safety net hospitals perform differently from other
hospitals in terms of post-acute care utilization, but

not spending. Policymakers could support safety net
hospitals and consider safety net status when evaluating
bundled payment programs. Journal of Hospital Medicine
2021;16:XXX-XXX. © 2021 Society of Hospital Medicine

ment (BPCI) initiative. Among four different participation mod-
els in BPCI, hospital enrollment was greatest in Model 2, in
which episodes spanned from hospitalization through 90 days
of post-acute care. The overall results from BPCI Model 2 have
been positive: hospitals participating in both common surgical
episodes, such as joint replacement surgery, and medical ep-
isodes, such as acute myocardial infarction (AMI) and conges-
tive heart failure (CHF), have demonstrated long-term financial
savings with stable quality performance.’?

Safety net hospitals that disproportionately serve low-
income patients may fare differently than other hospitals un-
der bundled payment models. At baseline, these hospitals
typically have fewer financial resources, which may limit their
ability to implement measures to standardize care during
hospitalization (eg, clinical pathways) or after discharge (eg,
postdischarge programs and other strategies to reduce re-
admissions).® Efforts to redesign care may be further compli-
cated by greater clinical complexity and social and structural
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determinants of health among patients seeking care at safety
net hospitals. Given the well-known interactions between so-
cial determinants and health conditions, these factors are high-
ly relevant for patients hospitalized at safety net hospitals for
acute medical events or exacerbations of chronic conditions.

Existing evidence has shown that safety net hospitals have
not performed as well as other hospitals in other value-based
reforms.*® In the context of bundled payments for joint re-
placement surgery, safety net hospitals have been less likely
to achieve financial savings but more likely to receive penal-
ties.”"" Moreover, the savings achieved by safety net hospi-
tals have been smaller than those achieved by non-safety net
hospitals."

Despite these concerning findings, there are few data about
how safety net hospitals have fared under bundled payments
for common medical conditions. To address this critical knowl-
edge gap, we evaluated the effect of hospital safety net status
on the association between BPCI Model 2 participation and
changes in outcomes for medical condition episodes.

METHODS

This study was approved by the University of Pennsylvania In-
stitutional Review Board with a waiver of informed consent.

Data

We used 100% Medicare claims data from 2011 to 2016 for
patients receiving care at hospitals participating in BPCI
Model 2 for one of four common medical condition episodes:
AMI, pneumonia, CHF, and chronic obstructive pulmonary
disease (COPD). A 20% random national sample was used
for patients hospitalized at nonparticipant hospitals. Publicly
available data from the Centers for Medicare & Medicaid Ser-
vices (CMS) were used to identify hospital enrollment in BPCI
Model 2, while data from the 2017 CMS Impact File were
used to quantify each hospital’s disproportionate patient per-
centage (DPP), which reflects the proportion of Medicaid and
low-income Medicare beneficiaries served and determines a
hospital’s eligibility to earn disproportionate share hospital
payments.

Data from the 2011 American Hospital Association Annual
Survey were used to capture hospital characteristics, such as
number of beds, teaching status, and profit status, while data
from the Medicare provider of service, beneficiary summary,
and accountable care organization files were used to capture
additional hospital characteristics and market characteristics,
such as population size and Medicare Advantage penetration.
The Medicare Provider Enrollment, Chain, and Ownership Sys-
tem file was used to identify and remove BPCI episodes from
physician group practices. State-level data about area depri-
vation index—a census tract-based measure that incorporates
factors such as income, education, employment, and hous-
ing quality to describe socioeconomic disadvantage among
neighborhoods—were used to define socioeconomically dis-
advantaged areas as those in the top 20% of area deprivation
index statewide.’® Markets were defined using hospital referral
regions.™
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Study Periods and Hospital Groups

Our analysis spanned the period between January 1, 2011,
and December 31, 2016. We separated this period into a
baseline period (January 2011-September 2013) prior to the
start of BPCI and a subsequent BPCI period (October 2013-
December 2016).

We defined any hospitals participating in BPCI Model 2
across this period for any of the four included medical condi-
tion episodes as BPCI hospitals. Because hospitals were able
to enter or exit BPCl over time, and enrollment data were pro-
vided by CMS as quarterly participation files, we were able to
identify dates of entry into or exit from BPCl over time by hos-
pital-condition pairs. Hospitals were considered BPCI hospi-
tals until the end of the study period, regardless of subsequent
exit.

We defined non-BPCl hospitals as those that never partic-
ipated in the program and had 10 or more admissions in the
BPCI period for the included medical condition episodes. We
used this approach to minimize potential bias arising from
BPCI entry and exit over time.

Across both BPCI and non-BPCl hospital groups, we fol-
lowed prior methods and defined safety net hospitals based
on a hospital's DPP." Specifically, safety net hospitals were
those in the top quartile of DPP among all hospitals nation-
wide, and hospitals in the other three quartiles were defined
as non-safety net hospitals.?'?

Study Sample and Episode Construction

Our study sample included Medicare fee-for-service beneficia-
ries admitted to BPCl and non-BPCl hospitals for any of the
four medical conditions of interest. We adhered to BPCI pro-
gram rules, which defined each episode type based on a set of
Medicare Severity Diagnosis Related Group (MS-DRG) codes
(eg, myocardial infarction episodes were defined as MS-DRGs
280-282). From this sample, we excluded beneficiaries with
end-stage renal disease or insurance coverage through Medi-
care Advantage, as well as beneficiaries who died during the
index hospital admission, had any non-Inpatient Prospective
Payment System claims, or lacked continuous primary Medi-
care fee-for-service coverage either during the episode or in
the 12 months preceding it.

We constructed 90-day medical condition episodes that be-
gan with hospital admission and spanned 90 days after hos-
pital discharge. To avoid bias arising from CMS rules related
to precedence (rules for handling how overlapping episodes
are assigned to hospitals), we followed prior methods and
constructed naturally occurring episodes by assigning over-
lapping ones to the earlier hospital admission.?' From this
set of episodes, we identified those for AMI, CHF, COPD, and
pneumonia.

Exposure and Covariate Variables

Our study exposure was the interaction between hospital
safety net status and hospital BPCI participation, which cap-
tured whether the association between BPCl participation and
outcomes varied by safety net status (eg, whether differential
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changes in an outcome related to BPCl participation were dif-
ferent for safety net and non-safety net hospitals in the pro-
gram). BPCl participation was defined using a time-varying in-
dicator of BPCI participation to distinguish between episodes
occurring under the program (ie, after a hospital began partic-
ipating) or before participation in it. Covariates were chosen
based on prior studies and included patient variables such
as age, sex, Elixhauser comorbidities, frailty, and Medicare/
Medicaid dual-eligibility status.'”-?* Additionally, our analysis in-
cluded market variables such as population size and Medicare
Advantage penetration.

Outcome Variables

The prespecified primary study outcome was standardized 90-
day postdischarge spending. This outcome was chosen owing
to the lack of variation in standardized index hospitalization
spending given the MS-DRG system and prior work sug-
gesting that bundled payment participants instead targeted
changes to postdischarge utilization and spending.? Second-
ary outcomes included 90-day unplanned readmission rates,
90-day postdischarge mortality rates, discharge to institution-
al post—acute care providers (defined as either skilled nursing
facilities [SNFs] or inpatient rehabilitation facilities), discharge
home with home health agency services, and—among pa-
tients discharged to SNFs—SNF length of stay (LOS), mea-
sured in number of days.

Statistical Analysis
We described the characteristics of patients and hospitals in
our samples. In adjusted analyses, we used a series of differ-
ence-in-differences (DID) generalized linear models to conduct
a heterogeneity analysis evaluating whether the relationship
between hospital BPCI participation and medical condition
episode outcomes varied based on hospital safety net status.
In these models, the DID estimator was a time-varying in-
dicator of hospital BPCI participation (equal to 1 for episodes
occurring during the BPCI period at BPCI hospitals after they
initiated participation; O otherwise) together with hospital and
quarter-time fixed effects. To examine differences in the as-
sociation between BPCl and episode outcomes by hospital
safety net status—that is, whether there was heterogeneity in
the outcome changes between safety net and non-safety net
hospitals participating in BPCl—our models also included an
interaction term between hospital safety net status and the
time-varying BPCI participation term (Appendix Methods). In
this approach, BPCI safety net and BPCI non-safety net hos-
pitals were compared with non-BPCI hospitals as the compar-
ison group. The comparisons were chosen to yield the most
policy-salient findings, since Medicare evaluated hospitals in
BPCI, whether safety net or not, by comparing their perfor-
mance to nonparticipating hospitals, whether safety net or not.
All models controlled for patient and time-varying market
characteristics and included hospital fixed effects (to account
for time-invariant hospital market characteristics) and MS-
DRG fixed effects. All outcomes were evaluated using models
with identity links and normal distributions (ie, ordinary least
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squares). These variables and models were applied to data
from the baseline period to examine consistency with the par-
allel trends assumption. Overall, Wald tests did not indicate
divergent baseline period trends in outcomes between BPCI
and non-BPCl hospitals (Appendix Figure 1) or BPCl safety net
versus BPCl non-safety net hospitals (Appendix Figure 2).

We conducted sensitivity analyses to evaluate the robust-
ness of our results. First, instead of comparing differential
changes at BPCI safety net vs BPCI non—safety net hospitals
(ie, evaluating safety net status among BPCI hospitals), we
evaluated changes at BPCI safety net vs non-BPCI safety net
hospitals compared with changes at BPCI non-safety net vs
non-BPCI non-safety net hospitals (ie, marginal differences in
the changes associated with BPCI participation among safety
net vs non-safety net hospitals). Because safety net hospitals
in BPCl were compared with nonparticipating safety net hospi-
tals, and non—safety net hospitals in BPCl were compared with
nonparticipating non-safety net hospitals, this set of analyses
helped address potential concerns about unobservable dif-
ferences between safety net and non—safety net organizations
and their potential impact on our findings.

Second, we used an alternative, BPCl-specific definition
for safety net hospitals: instead of defining safety net status
based on all hospitals nationwide, we defined it only among
BPCl hospitals (safety net hospitals defined as those in the top
quartile of DPP among all BPCI hospitals) and non-BPCI hos-
pitals (safety net hospitals defined as those in the top quartile
of DPP among all non-BPCI hospitals). Third, we repeated our
main analyses using models with standard errors clustered at
the hospital level and without hospital fixed effects. Fourth, we
repeated analysis using models with alternative nonlinear link
functions and outcome distributions and without hospital fixed
effects.

Statistical tests were two-tailed and considered significant
at o = .05 for the primary outcome. Statistical analyses were
conducted using SAS 9.4 (SAS Institute, Inc.).

RESULTS

Our sample consisted of 3066 hospitals nationwide that col-
lectively provided medical condition episode care to a total
of 1,611,848 Medicare fee-for-service beneficiaries. This sam-
ple included 238 BPCI hospitals and 2769 non-BPCI hospitals
(Table 1, Appendix Table 1).

Among BPCI hospitals, 63 were safety net and 175 were
non-safety net hospitals. Compared with non-safety net hos-
pitals, safety net hospitals tended to be larger and were more
likely to be urban teaching hospitals. Safety net hospitals also
tended to be located in areas with larger populations, more
low-income individuals, and greater Medicare Advantage pen-
etration.

In both the baseline and BPCI periods, there were differ-
ences in several characteristics for patients admitted to safety
net vs non-safety net hospitals (Table 2; Appendix Table 2).
Among BPCI hospitals, in both periods, patients admitted at
safety net hospitals were younger and more likely to be Black,
be Medicare/Medicaid dual eligible, and report having a dis-
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TABLE 1. Characteristics of BPCI Hospitals by Safety Net Status, 2011

Hospital organizational characteristics
Hospitals, No.
Beneficiaries, No.
Episodes, No.
Profit status, %
For profit
Government
Not for profit
Urban status, %
Teaching status, %?
Major teaching
Minor teaching
Nonteaching
Ratio of medical and dental residents to total beds, mean (SD)
Medicare days as mean % (SD) of total patient days
Size (number of beds), mean (SD)

Hospital market characteristics
Population, mean (SD)
Low-income status, mean % (SD)
Medicare Advantage penetration, mean % (SD)
SNF beds per 10,000 patients, mean (SD)
Hospital market share, mean % (SD)
Hospital HHI, mean (SD)°

Hospital utilization characteristics
BPCl-related hospital discharges, mean % (SD)
Proportion of discharges to highest-volume SNF, mean % (SD)

Proportion of discharges to highest-volume IRF, mean % (SD)

BPClI hospitals

Safety net hospitals

Non-safety net hospitals

63 175
26,016 86,002
28,048 92,754

19.0 15.4

32 4.0

77.8 80.0

93.7 90.3

19.0 10.9

39.7 37.7
41.3 50.9
15.7(29.2) 8.1(21.0)
259(6.1) 27.5(8.1)
413 (332) 306 (216)

2,719,004.8 (2,197,272.2)

1,830,640.9 (1,612,085.0)

(

20.1(15.4) 18.5(14.4%)
27.3(13.5) 24.9 (12.8%)
13,234 (11,235) 9399 (8,357)
40.6 (49.6) 44.0 (44.6%)
1380 (1218) 1769 (1551)

32.1(6.1) 35.2(6.5)
25.8(13.9) 29.0(16.0)
56.6 (45.6) 57.8 (42.1)

*Major teaching hospitals are members of COTH. Minor teaching hospitals are non-COTH members that had a medical school affiliation. Nonteaching hospitals are all other institutions.

"Measure of hospital market concentration (Rhoades SA. The Herfindahl-Hirschman index. Fed Reserve Bull. 1993;79:188).

“Proportion of annual admissions for the 10 highest-volume BPCI episodes.

Abbreviations: BPCI, Bundled Payments for Care Improvement; COTH, Council of Teaching Hospitals; HHI, Herfindahl-Hirschman Index; IRF, inpatient rehabilitation facility; SNF, skilled nursing

facility.

ability than patients admitted to non-safety net hospitals. Pa-
tients admitted to safety net hospitals were also more likely to
reside in socioeconomically disadvantaged areas.

Safety Net Status Among BPCI Hospitals

In the baseline period (Appendix Table 3), postdischarge
spending was slightly greater among patients admitted to
BPCI safety net hospitals ($18,817) than those admitted to
BPCI non-safety net hospitals ($18,335). There were also small
differences in secondary outcomes between the BPCI safety
net and non—safety net groups.

In adjusted analyses evaluating heterogeneity in the effect
of BPCI participation between safety net and non-safety net
hospitals (Figure 1), differential changes in postdischarge
spending between baseline and BPCI participation periods
did not differ between safety net and non-safety net hospi-
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tals participating in BPCI (aDID, $40; 95% Cl, —$254 to $335;
P = .79). With respect to secondary outcomes (Figure 2;
Appendix Figure 3), changes between baseline and BPCl par-
ticipation periods for BPCI safety net vs BPCI non-safety net
hospitals were differentially greater for rates of discharge to
institutional post-acute care providers (aDID, 1.06 percentage
points; 95% Cl, 0.37-1.76; P = .003) and differentially lower rates
of discharge home with home health agency (aDID, -1.15 per-
centage points; 95% Cl, -1.73 to -0.58; P < .001). Among BPCI
hospitals, safety net status was not associated with differential
changes from baseline to BPCl periods in other secondary out-
comes, including SNF LOS (aDID, 0.32 days; 95% Cl, -0.04 to
0.67 days; P = .08).

Sensitivity Analysis
Analyses of BPCI participation among safety net vs non-safety
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TABLE 2. Characteristics of Patients Admitted to BPCl Hospitals for Medical Condition Episodes By Safety Net

Status, 2011-2016

Safety net hospitals

Baseline period

Hospitals, No. 63
Beneficiaries, No. 61,763
Total episodes, No. 73,581
Patient characteristics
Age, mean (SD), y 75.48 (13.04)
Age >85Y, % 24.34
Female, % 56.47
Black, % 17.90
Elixhauser score, mean (SD) 18.59 (13.93)
High clinical risk, %2 20.59
Frail, %° 37.02
Dual eligibility, %< 37.74
Disabled, % 16.28
Prior IRF/SNF utilization, % 17.50
Residence in a socioeconomically disadvantaged area, % 40.43

*Defined as the top 20% of Elixhauser score.

Defined based on a set of conditions identified via claims data.
Refers to Medicare and Medicaid dual eligibility.

dDefined as the top 20% of area deprivation index statewide.

BPCI hospitals

Abbreviations: BPCI, Bundled Payments for Care Improvement; IRF, inpatient rehabilitation facility; SNF, skilled nursing facility.

Postdischarge spending

BPCI SNH vs BPCI non-SNH

-600 -400 =200 0

Difference, $

Non-safety net hospitals
BPCl period Baseline period BPCl period
63 175 175

55,145 207,142 193,573
64,929 249,517 230,940

75.51(12.94) 77.04 (12.27) 77.16 (12.16)
24.59 27.23 27.90
56.01 56.23 55.84
18.87 9.55 9.74

18.43(13.88) 18.72 (13.81) 18.86 (13.86)
18.27 20.81 18.82
38.19 37.52 39.72
36.55 22.83 2212
16.05 12.51 12.19
17.28 18.57 18.22
40.35 24.02 23.51

Estimate 95% CI P value
——————————————————————————————— . $40 ~$254 t0 $335 79
200 400 600

FIG 1. Changes in Postdischarge Episode Spending Associated With Safety Net Status Among BPCI Hospitals, 2013-2016. This figure shows results based on
difference-in-differences analyses in which a negative change reflects differentially lower spending and a positive change reflects differentially higher spending. This
figure shows that among BPCl hospitals, safety net status was not associated with differential changes in postdischarge spending for medical condition episodes.

Abbreviations: BPCI, Bundled Payments for Care Improvement; SNH, safety net hospital.

net hospitals nationwide yielded results that were similar to
those from our main analyses (Appendix Figures 4, 5, and ).
Compared with BPCl participation among non-safety net hos-
pitals, participation among safety net hospitals was associat-
ed with a differential increase from baseline to BPCI periods
in discharge to institutional post-acute care providers (aDID,
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1.07 percentage points; 95% Cl, 0.47-1.67 percentage points;
P < .001), but no differential changes between baseline
and BPCI periods in postdischarge spending (aDID, -$199;
95% Cl, -$461 to $63; P = .14), SNF LOS (aDID, -0.22 days; 95%
Cl, -0.54 t0 0.09 days; P = .16), or other secondary outcomes.
Replicating our main analyses using an alternative, BPCI-
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Mortality

BPCI SNH vs BPCl non-SNH

Readmissions

BPCI SNH vs BPCI non-SNH

Discharge to institutional post-acute care providers

BPCI SNH vs BPCI non-SNH

Discharge with HHA

BPCI SNH vs BPCl non-SNH

-5.00 -4.00 -3.00 -2.00 -1.00 0.00

Estimate 95% Cl P value
—0.07 percentage points —0.66 t0 0.52 82
0.07 percentage points —0.83 10 0.96 .88
FomTTTe A * 1.06 percentage points 03710 1.76 .003
—1.15 percentage points ~ —1.73 to —0.58 <.001
1.00 2.00 3.00 4.00 5.00

Difference, percentage points

FIG 2. Changes in Secondary Outcomes Associated With Safety Net Status Among BPCI Hospitals, 2013-2016. This figure shows results based on difference-
in-differences analyses in which a negative change reflects a differentially less frequent outcome and a positive change reflects a differentially more frequent
outcome. This figure shows that among BPCI hospitals, safety net status was associated with differentially more frequent discharges to institutional post—acute care
providers and differentially less frequent discharges with HHA for medical condition episodes.

Abbreviations: BPCI, Bundled Payments for Care Improvement; HHA, home health agency; SNH, safety net hospital.

specific definition of safety net hospitals yielded similar results
overall (Appendix Table 4; Appendix Figures 7, 8, and 9). There
were no differential changes between baseline and BPCI pe-
riods in postdischarge spending between BPCIl safety net
and BPCI non-safety net hospitals (aDID, $111; 95% Cl, -$189
to $411;, P = 47). Results for secondary outcomes were also
qualitatively similar to results from main analyses, with the ex-
ception that among BPCI hospitals, safety net hospitals had
a differentially higher SNF LOS than non-safety net hospitals
between baseline and BPCI periods (aDID, 0.38 days; 95% Cl,
0.02-0.74 days; P = .04).

Compared with results from our main analysis, findings
were qualitatively similar overall in analyses using models with
hospital-clustered standard errors and without hospital fixed
effects (Appendix Figures 10, 11, and 12) as well as models with
alternative link functions and outcome distributions and with-
out hospital fixed effects (Appendix Figures 13, 14, and 15).

DISCUSSION
This analysis builds on prior work by evaluating how hospi-
tal safety net status affected the known association between
bundled payment participation and decreased spending and
stable quality for medical condition episodes. Although safety
net status did not appear to affect those relationships, it did
affect the relationship between participation and post-acute
care utilization. These results have three main implications.
First, our results suggest that policymakers should continue
engaging safety net hospitals in medical condition bundled

E6 Journal of Hospital Medicine®  Published Online November 2021

payments while monitoring for unintended consequences.
Our findings with regard to spending provide some reassur-
ance that safety net hospitals can potentially achieve savings
while maintaining quality under bundled payments, similar to
other types of hospitals. However, the differences in patient
populations and post-acute care utilization patterns suggest
that policymakers should continue to carefully monitor for dis-
parities based on hospital safety net status and consider im-
plementing measures that have been used in other payment
reforms to support safety net organizations. Such measures
could involve providing customized technical assistance or
evaluating performance using “peer groups” that compare
performance among safety net hospitals alone rather than
among all hospitals.?*?>

Second, our findings underscore potential challenges that
safety net hospitals may face when attempting to redesign
care. For instance, among hospitals accepting bundled pay-
ments for medical conditions, successful strategies in BPCI
have often included maintaining the proportion of patients
discharged to institutional post-acute care providers while
reducing SNF LOS.2 However, in our study, discharge to insti-
tutional post-acute care providers actually increased among
safety net hospitals relative to other hospitals while SNF LOS
did not decrease. Additionally, while other hospitals in bundled
payments have exhibited differentially greater discharge home
with home health services, we found that safety net hospitals
did not. These represent areas for future work, particularly be-
cause little is known about how safety net hospitals coordinate
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post-acute care (eg, the extent to which safety net hospitals
integrate with post—acute care providers or coordinate home-
based care for vulnerable patient populations).

Third, study results offer insight into potential challenges to
practice changes. Compared with other hospitals, safety net
hospitals in our analysis provided medical condition episode
care to more Black, Medicare/Medicaid dual-eligible, and dis-
abled patients, as well as individuals living in socioeconomi-
cally disadvantaged areas. Collectively, these groups may face
more challenging socioeconomic circumstances or existing
disparities. The combination of these factors and limited fi-
nancial resources at safety net hospitals could complicate their
ability to manage transitions of care after hospitalization by
shifting discharge away from high-intensity institutional post—
acute care facilities.

Our analysis has limitations. First, given the observation-
al study design, findings are subject to residual confounding
and selection bias. For instance, findings related to post-acute
care utilization could have been influenced by unobservable
changes in market supply and other factors. However, we mit-
igated these risks using a quasi-experimental methodology
that also directly accounted for multiple patient, hospital, and
market characteristics and also used fixed effects to account
for unobserved heterogeneity. Second, in studying BPClI Mod-
el 2, we evaluated one model within one bundled payment
program. However, BPCl Model 2 encompassed a wide range
of medical conditions, and both this scope and program de-
sign have served as the direct basis for subsequent bundled
payment models, such as the ongoing BPCI Advanced and
other forthcoming programs.? Third, while our analysis evalu-
ated multiple aspects of patient complexity, individuals may be
“high risk” owing to several clinical and social determinants.
Future work should evaluate different features of patient risk
and how they affect outcomes under payment models such as
bundled payments.

CONCLUSION

Safety net status appeared to affect the relationship between
bundled payment participation and post-acute care utiliza-
tion, but not episode spending. These findings suggest that
policymakers could support safety net hospitals within bun-
dled payment programs and consider safety net status when
evaluating them.
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