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BACKGROUND: Post-stroke care deliverymay be affected
by provider participation inMedicare Shared Savings Pro-
gram (MSSP) Accountable Care Organizations (ACOs)
through systematic changes to discharge planning, care
coordination, and transitional care.
OBJECTIVE: To evaluate the association of MSSP with
patient outcomes in the year following hospitalization for
ischemic stroke.
DESIGN: Retrospective cohort
SETTING: Get With The Guidelines (GWTG)–Stroke
(2010–2014)
PARTICIPANTS:Hospitalizations formild tomoderate inci-
dent ischemic stroke were linked with Medicare claims for
fee-for-service beneficiaries ≥65 years (N=251,605).
MAIN MEASURES: Outcomes included discharge to home,
30-day all-cause readmission, length of index hospital stay,
days in the community (home-time) at 1 year, and 1-year
recurrent stroke and mortality. A difference-in-differences
design was used to compare outcomes before and after hos-
pital MSSP implementation for patients (1) discharged from
hospitals that chose to participate versus not participate in
MSSP or (2) assigned to an MSSP ACO versus not or both.
Unique estimates for 2013 and 2014ACOswere generated.
KEY RESULTS: For hospitals joining MSSP in 2013 or
2014, the probability of discharge to home decreased by
2.57 (95% confidence intervals (CI) = − 4.43, − 0.71) per-
centage points (pp) and 1.84 pp (CI = − 3.31, − 0.37), re-
spectively, among beneficiaries not assigned to an MSSP
ACO. Among discharges from hospitals joining MSSP in
2013, beneficiary ACO alignment versus not was associ-
ated with increased home discharge, reduced length of
stay, and increased home-time. For patients discharged
fromhospitals joiningMSSP in 2014, ACO alignment was
not associated with changes in utilization. No association

between MSSP and recurrent stroke or mortality was
observed.
CONCLUSIONS: Among patients with mild to moderate
ischemic stroke, meaningful reductions in acute care uti-
lization were observed only for ACO-aligned beneficiaries
who were also discharged from a hospital initiating MSSP
in 2013. Only 1 year of data was available for the 2014
MSSP cohort, and these early results suggest further
study is warranted.
REGISTRATION: None
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INTRODUCTION

Since 2010, at least 900AccountableCareOrganizations (ACOs)
have formed over 1300 payment contracts with public and
commercial payers; Medicare accounted for 563 of those con-
tracts in 2017.1–3 ACO contracts aim to align economic incen-
tives with coordination of care, population health management,
and care management programs.4–7 The Centers for Medicare
andMedicaid Services (CMS) implemented theMedicare Shared
Savings Program (MSSP) to allow provider groups to retain a
portion of the savings (or losses for the fewACOs participating in
risk-bearing tracks) generated by the coordination of care for
Medicare fee-for-service (FFS) beneficiaries, within the FFS
reimbursement structure. These contract incentives are expected
to shift ACO care from high-cost inpatient settings to home and
outpatient settings. However, little is known about the impact of
participation on post-discharge inpatient use following ischemic
stroke for elderly Medicare beneficiaries.
At a cost of $30 billion annually, health services use

remains high over the year following hospitalization for
ischemic stroke, and post-acute care is typically provided
in skilled nursing facilities (SNFs), inpatient rehabilitation
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facilities (IRFs), home health agencies, and/or outpatient
rehabilitation settings.8, 9 One in five Medicare ischemic
stroke patients is readmitted within 30 days, with higher
rates among patients with multiple chronic conditions.9, 10

Post-stroke care delivery may be impacted by ACO strate-
gies including discharge planning, care management, and
transitions of care to reduce preventable rehospitaliza-
tion.11–19 In addition, care management programs may im-
prove anticoagulant persistence and adherence impacting
long term clinical outcomes (e.g., recurrent stroke, mortal-
ity). However, it remains unknown whether hospital partic-
ipation in ACO MSSP reduces resource utilization and
improves longitudinal outcomes in ischemic stroke. Our
objective was to evaluate the association of hospital MSSP
participation and beneficiary MSSP assignment with health
services use and clinical outcomes in the year following
hospitalization for mild to moderate ischemic stroke.

METHODS

Our study used hospitalization data from the national registry
Get With The Guidelines–Stroke (GWTG–Stroke) linked to
Medicare FFS claims files in an observational, difference-in-
differences study design. This study compared 1-year out-
comes among (1) patients with incident mild or moderate
ischemic stroke presenting at a hospital participating in an
MSSP ACO contract (referred to as MSSP hospital) or
assigned to an MSSP ACO by CMS (referred to as ACO-
aligned) and (2) ischemic stroke patients with neither MSSP
exposure.

Data Sources

GWTG–Stroke provides a rich inventory of patient-level clin-
ical factors and medical history to facilitate robust assessment
of the impact of ACOs on stroke care. Hospitalization records
from GWTG–Stroke registry for admissions in years 2010 to
2014 were linked to CMS denominator and inpatient claims
files for years 2010 to 2014 using a validated algorithm.20

These data were merged with CMS MSSP provider- and
beneficiary-level files for performance years 2013 and 2014,
the Area Deprivation Index (ADI),21 and the Area Heath
Resource File (AHRF) for years 2010 to 2014 to obtain
county-level socioeconomic characteristics. Inpatient claims
data available enabled follow-up of clinical outcomes through
December 2014.

Study Population

Our population included Medicare FFS patients hospitalized
in a hospital participating in the GWTG–Stroke registry be-
tween January 2010 and December 2014 who were > 65 years
with a physician-adjudicated diagnosis of ischemic stroke,
discharged alive, and linked to CMS claims. Patients with
prior stroke were excluded to prevent differential shifts in

stroke history between the treatment groups from biasing
estimates. Additional exclusions included discharge disposi-
tion as Left Against Medical Advice (n = 838), or missing
AHRF, race, or discharge disposition (n = 1881). To ensure
the cohort survived long enough to benefit from ACO strate-
gies, beneficiaries likely to have high mortality rates post-
discharge were excluded, including discharge to hospice;
comfort measures only during the hospitalization; severe
stroke (National Institutes of Health Stroke Scale (NIHSS)
score of ≥ 16); provider-reported limited life expectancy; or
GWTG mortality risk prediction score > 0.15 (N = 54,128)
(see online appendix).22

Measures

Exposure. Hospital and beneficiary ACO status measures
were obtained from the CMS MSSP provider- and
beneficiary-level files for 2013 and 2014. We defined two
Hospital MSSP treatment groups by MSSP start year (2013
or 2014). The control group includes hospitals who did not
initiate MSSP ACO contract during the study period. While
the first MSSPACOs began with staggered start dates in 2012,
the 2012 ACOs performance period concluded at the end of
the 2013 calendar year and CMS includes them in the 2013
performance year file. There was dramatic growth in partici-
pation with 106 new MSSPACOs in 2013 and 193 in 2014.
The binary indicator for beneficiary ACO alignment was

ascertained from the CMS MSSP assignment records. CMS
assigns patients to an ACO if the plurality of their care was
received from an ACO provider during the year using a claims
based algorithm (42 CFR 425.402 - Basic assignment meth-
odology). Assignment in the quarter prior to hospitalization
was used to avoid selection bias for patients with short survival
in the period directly following discharge (see online
appendix).23 Of discharges from an MSSP hospital, 28.8%
were ACO-aligned beneficiaries.

Outcomes. Measures of acute care use included discharge to
home (binary, registry data), 30-day all-cause hospital read-
missions (binary, claims data), length of index hospital stay
(continuous, claims data), and days in the community, defined
as days alive and not in an inpatient facility or SNF, also called
“home-time” in the year following discharge (continuous,
claims data).24 Clinical outcomes in the year following dis-
charge included days to recurrent stroke and all-cause mortal-
ity. A recurrent stroke was identified by a principal diagnosis
(ICD-9 codes 430, 431, 432, 433.x1, 434.x1, or 436) on an
inpatient claim or observation stay in the year following
discharge.25 All-cause, rather than stroke-specific, mortality
was assessed because 44% of deaths following stroke are not
stroke related and data for cause of death is limited.26 Days of
follow-up were censored at the first non-FFS day after dis-
charge, 1 year of follow-up, death, or end of study period
(December 31, 2014).
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Covariates. Patient data provided by GWTG–Stroke included
age, race (White, Black, Asian, and other), gender, Hispanic
ethnicity, Medicaid dual eligible status, medical history (cur-
rent smoker, hypertension, diabetes, myocardial infarction,
heart failure, and atrial fibrillation), stroke severity as mea-
sured by NIHSS, and health status at discharge including
laboratory values (continuous), ability to ambulate (binary),
and the Modified Rankin Scale (categorical). Chronic kidney
disease was defined using estimated creatinine clearance (cat-
egorical).27 Models include 5-year age categories as well as
the interaction of sex and age group to allow for nonlinear
effects of age.28, 29 Characteristics missing more than 1% of
values were imputed using multiple imputation by fully con-
ditional specification (online appendix).30

Hospital factors include number of beds (continuous), cen-
sus region (categorical), and binary indicators for rural status,
teaching hospital, primary stroke center, and for-profit owner-
ship. Market factors include continuous measures for propor-
tion of residents > 65 years, number of primary care physi-
cians/10,000 residents, proportion of households in poverty,
and total population (log).

ACO Characteristics. ACO characteristics included primary
care focus (> 10 vs. ≤ 10 primary care providers/1000 benefi-
ciaries), specialty focused (> 10 vs. ≤ 10 specialists/1000 ben-
eficiaries), and size (> 20,000 vs. ≤ 20,000 beneficiaries),
MSSP market penetration (> 30% vs. ≤ 30% of hospital dis-
charges aligned with any MSSP ACO), and ACO care conti-
nuity (beneficiary assigned vs. not assigned to the sameMSSP
ACO in which the hospital participates).

Statistical Analyses

A difference-in-differences (DD) design was used to estimate
the changes in the outcome in the ACO group from baseline to
the post-ACO periods compared with controls. The DDmeth-
od controls for unobserved differences between the treatment
and control groups at baseline that do not change during the
study period, and the parallel trend assumption is supported in
prior studies of MSSP.28, 29, 31–35 The interaction of the
hospital MSSP treatment group (no MSSP, 2013 MSSP,
2014 MSSP) and patient admission year (2010–2014) defines
three DD estimates: (1) for 2013 MSSP hospitals in the year
2013, (2) for 2013 MSSP hospitals in the year 2014, and (3)
for 2014 MSSP hospitals in the year 2014. The base year of
2010 was selected as the reference year to ensure the compar-
ison year completely preceded program implementation.
MSSP ACOs may begin implementing ACO strategies prior
to theMSSP start date in preparation, which would bias results
towards the null. The interaction of hospital MSSP treatment
group with beneficiary ACO alignment allows the effect of
beneficiary MSSP status to vary by hospital MSSP status. To
evaluate effect modification, we added an interaction of binary
ACO characteristics with the DD.

Binary outcomes (discharge home and readmission) were
modeled using logistic regression and confidence intervals for
predicted probabilities were generated with the delta method.
Negative binomial models with a log link were used to esti-
mate length of index hospital stay and days in the community.
For home-time, an offset for log of the proportion of follow-up
time within 1 year after index discharge was used to account
for time at risk during the follow-up period.36 Cox proportional
hazards models were used to evaluate time to event outcomes
(e.g., recurrent stroke and mortality). Statistical models included
hospital referral regions (HRRs) fixed effects to control for the
unobserved, time-invariant differences in regional usage patterns.
We considered using a non-independent correlation structure to
model clustering of patient outcomeswithin the hospital; however,
hospital id explained too little of the residual variation (< 5%).
Standard errors were adjusted using the Huber-White method to
allow for potential clustering by HRR. Year and month fixed
effects were also included to account for changes over time and
seasonal variation in outcomes.37

We used SAS, version 9.4 (SAS Institute), and STATA,
version 15 (StataCorp LLC), for statistical analyses. We de-
fined statistical significance as p value less than 0.05 (2-sided).
[Redacted] institutional review board determined that the
study did not involve human subjects and was thus exempt
from review.

RESULTS

Table 1 compares patient, hospital, and country characteristics
for beneficiaries discharged from MSSP hospitals (n = 273)
versus at non-MSSP hospitals (n = 1490) prior to the imple-
mentation of the MSSP (January 2010 to April 2012). Differ-
ences in patient characteristics were small (< 2 percentage
points) in the pre-period, except patients at MSSP hospitals
are more likely to have private insurance (e.g., Veterans
Affairs or supplemental Medicare policy) with 41% versus
36% in the non-MSSP group. Relative to non-MSSP hospi-
tals, MSSP hospitals were larger, more urban, more likely to
be a teaching hospital, and located in counties with lower
poverty rates and higher rates of primary care physicians.
Differential changes in the MSSP group in the post-MSSP
period were observed primarily among hospital and county
characteristics rather than patient characteristics.

Difference-in-Differences Results

Prior to implementation of the MSSP, trends in predicted
utilization and clinical outcomes were not significantly (p
value < 0.05; online appendix, Table S2) different for hospitals
joining MSSP in 2013 or 2014 compared with hospitals not
joining MSSP during the study period (Fig. 1). Hospital par-
ticipation in MSSP was associated with reduced discharge to
home, but was not associated with changes in readmission,
length of stay, or home-time (Fig. 2). Relative to hospitals not
participating in MSSP in 2014, the probability of discharge to
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home decreased by 2.57 (95% confidence intervals (CI) = −
4.43, − 0.71) percentage points (pp) for hospitals joining
MSSP in 2013 and 1.84 pp (CI = − 3.31, − 0.37) for hospitals
joining MSSP in 2014. This significant result persisted in
models with and without beneficiary ACO alignment and
interactions. Hospital participation in MSSP was not associat-
ed with mortality or recurrent stroke within 1 year of hospi-
talization for incident ischemic stroke (online appendix,
Table S3).

ACO-Aligned Beneficiary Results

For patients discharged from hospitals joining MSSP in 2013,
beneficiary ACO alignment versus not was associated with
reduced length of index hospital stay, increased discharge to
home, increased number of days in the community (Fig. 3).
Specifically, probability of discharge to home increased by
1.87 pp (CI = 0.83, 2.91)), length of stay decreased by 0.17 (CI
− 0.27, − 0.06) days, and days in the community increased by

3.25 (CI 1.03, 5.48) days. Beneficiary ACO alignment was not
significantly associated with changes in utilization for patients
discharged from hospitals in the 2014 MSSP cohort. For
patients discharged from non-MSSP hospitals, ACO align-
ment versus not was associated only with discharge to home,
with an increase of 0.91 pp (CI = 0.04, 1.78). No evidence of
an association between beneficiary ACO alignment and recur-
rent stroke or mortality was observed.

ACO Characteristics

ACO characteristics associated with higher rates of home-time
in the 90 day post-acute period were size greater than 20,000
lives (IRR = 1.03; 95% CI = 1.01, 1.06), care continuity for
ACO-aligned beneficiaries hospitalized within their ACO
(IRR = 1.03; 95% CI = 1.00, 1.05), and hospital MSSP pene-
tration greater than 30% (IRR = 1.02; 95% CI 1.11, 1.05). No
significant differences were found by number of providers,
number of specialists, or market factors (Fig. 4).

Table 1 Differential Changes for GWTG–Stroke Discharges from Hospitals Participating in MSSP ACOs Compared with the Control Group,
Before and After MSSP ACO Contract Initiation (2010–2014)

Hospital MSSP status Prior to MSSP contract initiation (2010–2012) Post-MSSP (2013–
2014)

Non-MSSP hospitals MSSP hospitals Difference pre-MSSP Differential change

N = 1490 N = 273

Patient characteristic % or mean (SD) % or mean (SD) Difference Mean p value
Age, median (25th–75th percentiles) 79.0 (72.0,85.0) 79.0 (73.0,85.0) 0.0 0.1 0.3909
Demographic (%)
Female 56.1 57.2 1.1 − 0.8 0.1466
Black 9.6 10.8 1.2 − 0.7 0.0003
Hispanic 3.9 3.8 − 0.1 − 0.2 0.0096
Asian 1.9 2.2 0.3 − 0.1 0.0165
Medicare Medicaid dual eligible 6.7 6.8 0.1 − 1.2 0.0001
Private insurance 35.5 40.6 5.1 − 0.15 < 0.0001

Inpatient clinical measures
NIH Stroke Severity Score 4.2 (3.9) 4.1 (3.9) − 0.1 0 0.3997
Unable to ambulate (%) 12.0 13.0 1.0 − 1.3 < 0.0001
Chronic kidney disease (%) 49.2 49.3 0.1 − 0.7 0.1946
Body mass index (kg/m2) 27.3 (6.5) 27.2 (6.2) − 0.2 0.0 0.6157
Diastolic blood pressure (mmHg) 71.5 (12.2) 71.4 (12.1) − 0.1 0.1 0.7706
Systolic blood pressure (mmHg) 137.7 (21.0) 137.5 (20.8) 0.2 − 0.1 0.0325
A1C measurement (0–20) (%) 6.4 (1.4) 6.4 (1.4) 0.0 0 0.8099
High-density lipoprotein (mg/dl) 45.0 (14.6) 45.6 (14.5) 0.6 0.2 0.4179
Low-density lipoprotein (mg/dl) 97.9 (37.7) 97.0 (37.1) − 0.9 0.7 0.7384
Heart rate, beats per minute 78.6 (17.1) 78.6 (17.0) 0.0 0.0 0.5009
International normalized ratio (0–25) 1.2 (0.5) 1.2 (0.5) 0.0 0.0 0.1506

Medical history (%)
Atrial fibrillation 21.6 22.7 1.0 − 0.9 0.0064
Carotid stenosis 4.2 4.3 0.1 0.2 0.8340
Diabetes 31.4 31.3 − 0.2 − 0.7 0.1725
Peripheral vascular disease 5.3 5.5 0.2 0 0.4044
Hypertension 84.6 84.8 0.2 − 0.2 0.3741
Smoking 11.3 10.8 − 0.5 0.5 0.3122
Dyslipidemia 49.4 50.3 0.9 0.0 0.8906
Heart failure 9.4 9.7 0.3 − 0.2 0.2209
Transient ischemic stroke 10.3 10.1 − 0.2 0.3 0.4906

Hospital characteristics
Number of beds 398.7 (270.9) 441.0 (277.6) 42.3 − 0.7 < 0.0001
Annual stroke admissions 310.2 (199.9) 354.5 (235.4) 44.2 12.7 < 0.0001
Rural (%) 6.1 2.8 − 3.3 1.0 0.0027
Teaching (%) 53.0 68.2 15.2 − 3.7 < 0.0001

County characteristics
Total population (log) 12.7 (1.5) 13.0 (1.5) 0.3 1.4 0.3518
Proportion age 65+ 14.2 (3.9) 13.60 (3.4) − 0.6 0.1 0.0003
Proportion in poverty 14.8 (5.2) 13.50 (5.0) − 1.4 0.2 < 0.0001
No. of primary care physicians/10,000 7.6 (3.0) 8.3(3.3) 0.7 0.0 0.2816

2743Kaufman et al.: MSSP and Stroke OutcomesJGIM



Figure 1. Trends in patient outcomes by hospital MSSP ACO implementation year (with 95% CI). MSSP, Medicare Shared Savings Program;
CI, 95% confidence interval. Days in the community was calculated as days alive and not in an inpatient or skilled nursing facility. Adjusted
models controlled for patient demographics, health status at discharge, medical history, hospital factors, county factors, no evaluation and

management visit the year prior to incident stroke and fixed effects for hospital referral region, and year/month of admission.

Figure 2. Difference-in-differences estimates for MSSP versus non-MSSP hospitals and estimates for the association of ACO-aligned
beneficiaries with outcomes (with 95% CI). CI, 95% confidence intervals. Days in the community is defined as days not in an inpatient or
skilled nursing facility. All models were adjusted for patient demographics, health status at discharge, medical history, hospital factors, county
factors, no evaluation and management visit the year prior to incident stroke and fixed effects for Hospital Referral Region, and year/month of

admission.
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Figure 3. Average marginal effects for beneficiary ACO alignment versus not aligned by hospital MSSP implementation year.

Figure 4. Estimates for potential moderators of the relationship between MSSP hospital status and home-time with 95% confidence intervals.
*Value > 75th vs. ≤ 75th percentile. PCP, primary care physician. Care continuity (binary) is non-zero when the beneficiary is aligned with the
same ACO providing acute stroke care during hospitalization. MSSP market penetration (continuous) is the proportion of hospital discharges
where the beneficiary is aligned with any MSSP ACO. Area deprivation and PCP supply are county-level factors from the Area Deprivation

Index and Area Health Resource File respectively.
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DISCUSSION

We evaluated the association of hospital MSSP participation and
beneficiary ACO alignment with acute care use and clinical
outcomes in the year following hospitalization for mild to mod-
erate severity ischemic stroke. MSSP was not associated with
clinical outcomes including mortality, recurrent stroke, and 30-
day all-cause readmission. Meaningful reductions in acute care
utilization and increased home-time were observed only for
beneficiaries assigned to an MSSPACO and discharged from a
hospital joining the MSSP in 2013. Among beneficiaries not
assigned to anMSSPACO, hospital MSSP status was associated
with reduced probability of discharge to home.
The observed increase in discharge to home and days in the

community in the year following incident stroke for ACO-
aligned beneficiaries aligns with evidence that ACOs reduce
intensity of health services use among Medicare beneficiaries;
however, the difference was not consistently observed and
depended on hospital MSSP participation.31, 34, 38, 39 Given the
incentives for cost containment in MSSP, the reductions in dis-
charge to home among MSSP hospitals for non-aligned benefi-
ciaries were unexpected. In hospitalized Medicare beneficiaries,
MSSP has been associated with increases in discharge to home
and reductions in hospital readmissions from SNF.40, 41 Con-
versely, two other studies found small but significant increases in
readmissions among subgroups of clinically vulnerable patients,
in which stroke was a top diagnosis group, and surgical
patients.28, 42, 43

Our findings suggest the potential benefit of the MSSP for
hospitalized ACO-aligned beneficiaries is strengthened by hospi-
tal MSSP participation. In 2014, about half of ACOs included an
ACO, and only 10% of hospitals participated in a Medicare
ACO.44 Hospitals participating in the MSSP may have greater
data sharingcapacity andbetter dischargeplanning to support care
coordinationwithin theACO.Whileacutecareproviders inACOs
mayfocuson internal careprocesses that impactACO-alignedand
non-aligned beneficiaries alike, non-acute ACO providers often
employexternalpatient support personnel.19Through these added
programs, ACO-aligned patients may receive different services
and have different outcomes than non-aligned patients receiving
similar care from the same ACO providers. There is a need for
more evidence to understand how ACOs are impacting care
through acute and outpatient care pathways.
The high level of guideline concordance among GWTG–

Stroke hospitals may leave limited room for improvement.
GWTG–Stroke initiation has been associated with sustained ac-
celerated increase in discharge home in the first 18 months.45 In
this context, increasing discharge to home beyond the high base-
line ratesmay not benefit patients who need higher intensity post-
acute care. Furthermore, use of higher intensity care post-acute
care settings like inpatient or skilled nursing rehabilitation settings
has been associated with improved patient outcomes and may
representbetter qualityof care despite the increasedcost.46Reduc-
tions in discharge to home may reflect the persistent quality
improvement efforts beyond theMSSP in this sampleofhospitals.

ACOs use population health management strategies and sys-
temic changes to improve care that may take years to implement.
The lack of significant findings for the group of hospitals joining
ACOs in 2014 may be driven by the lack of data post ACO
implementation aswehaveonly 1year of data.Additionally, early
ACO savings have resulted from small shifts among large seg-
ments of the patient population rather than relatively smaller seg-
ments of high-cost patient groups.47, 48 Of the 33 MSSP quality
measures in 2013–2014, two relate to patients with ischemic
vascular disease—targeting the completion of lipid profiles and
low-density lipoprotein control via use of aspirin or other anti-
thrombotics.49 New quality measures that may impact patients
with stroke are being phased in during 2017 to 2019, including (1)
all-cause unplanned admissions for patients withmultiple chronic
conditions, (2) documentation of current medications, and (3)
medication reconciliation post-discharge.50 The implementation
of these measures may increase the impact of MSSP on care
transitions and post-acute care. These positive early results in the
first cohort of theMSSP suggest further study is warranted.
There are several limitations of our study. MSSP provided a

pathway for gradually assuming risk for nascent ACO systems,
and these early results may not reflect the potential impact of
systemic improvements that require years to implement fully.
While the short pre-period available in these data is a limitation,
the lack of significant differences in pre-trends in combination
with prior studies demonstrating similar trends between MSSP
versus not supports the use of the DD design in this context. Our
models controlled for health status at discharge, which would
underestimate the total effect if acute care quality improved with
MSSP despite the high baseline quality of care at participating
hospitals. Participation in theGWTG–Stroke registry is voluntary
and larger and urban hospitals are more likely to participate, so
the generalizability of these results to smaller, more rural institu-
tions is limited.51 Patient ACO alignment is not randomized, and
assignment may be correlated with differences between the treat-
ment and control groups that are not captured by the observable
characteristics—for example, education level or socioeconomic
status—however, models were adjusted for county-level socio-
economic factors to mitigate the potential for bias. Furthermore,
adjustment for critical factors like stroke severity to evaluate
clinical outcomes improves on claims-only studies ofMSSPwith
limited controls for case mix and severity.
Among patients with mild to moderate ischemic stroke,

meaningful reductions in acute care utilization were observed
only for ACO-aligned beneficiaries who were also discharged
from a hospital initiating MSSP in 2013. This study is one of
the first to account for both the hospital MSSP participation
and patient ACO alignment for hospitalized patients. Al-
though changes in post-stroke care are inconsistent across
MSSP cohorts, ACOs with participating hospitals may benefit
stroke patients.

Corresponding Author: Brystana G. Kaufman, PhD; Department of
Population Health Sciences Duke University, Durham, NC, USA
(e-mail: Brystana.kaufman@duke.edu).
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