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INTRODUCTION

Across the ideological spectrum, there is broad agreement that a key objective of healthcare
finance reform in the United States should be to more closely link reimbursement to quality
and value of care. To this end, the Centers for Medicare and Medicaid Services (CMS) is
moving rapidly towards its goal of tying at least 50% of reimbursement to alternative
payments models by the end of 2018.1 In general, these payment experiments ask providers
to take some responsibility for the total costs of entire episodes of care, including not only
hospitalization costs but other expenses as well. The hope that better care coordination and
emphasis on quality will ultimately reduce costs is best embodied by Accountable Care
Organizations (ACOs). ACOs have proliferated rapidly, covering more than 32 million
Americans,? and early results suggest that they have had some success in reducing total
healthcare spending.3

While several studies have evaluated the effects of ACOs on spending and quality in medical
populations,3—2 evidence for decreased expenditures or improved outcomes under ACOs in
surgical populations is much more limited. Early efforts of nascent ACOs focused heavily on
primary care and chronic disease, with limited engagement of surgeons.1® However, more
contemporary data indicate that over 20% of U.S. surgeons participate in at least one ACO.
11 Furthermore, surgery accounts for 50% of total hospital expenditures and 30% of total
healthcare costs.12 13 Given the large fraction of healthcare expenditures attributable to
surgical care, ACOs must tackle surgical quality improvement and cost reduction if they are
to build on their gains in chronic disease management. In theory, ACO-affiliated hospitals
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would be well-positioned and motivated to prioritize surgical quality improvement and cost
efficiency. Whether they have done so successfully remains unknown. The literature that
does exist for surgical populations (e.g., cancer surgery) includes very limited follow up, as
short as one year.1* A longer duration of ACO enrollment may be required to demonstrate
salient effects.

In this study, we sought to evaluate whether hospital participation in the largest CMS ACO
program, the Medicare Shared Savings Program (MSSP), was associated with changes in
Medicare spending or perioperative outcomes for major inpatient surgery. We compared
Medicare spending and outcomes for patients treated before and after hospital ACO
participation. We accounted for secular trends using a difference-in-differences analysis that
included a similar cohort of patients treated at matched non-ACO hospitals. We evaluated
the impact of hospital ACO participation for six common, high-risk surgical procedures in
the national Medicare population. We hypothesized that, despite the theoretical benefits of
ACO participation, treatment at ACO hospitals would not be associated with changes in
Medicare spending or perioperative outcomes for major inpatient surgery.

METHODS

Data Sources and Study Population

We used data from the 100% Medicare Provider Analysis and Review (MEDPAR) File to
identify Medicare beneficiaries aged 65-99 years undergoing elective surgery during the
years 2010 to November 2014 to allow 30-day follow-up time for all patients. We included
patients undergoing non-ruptured abdominal aortic aneurysm (AAA) repair, colectomy for
cancer, coronary artery bypass grafting (CABG), total hip replacement (excluding fractures
and malignancies), total knee replacement (excluding malignancies), and lung resection, as
identified by ICD-9-CM procedure codes. Patients without concurrent Medicare Part A & B
enrollment for at least 3 months before and 6 months after surgery were excluded, as were
patients enrolled in Medicare managed care plans. Only elective admissions for surgery from
acute care and critical access hospitals with at least 20 or more of the 6 procedures in total
per year were included, and patients with pre-operative length of stay > 1 day, urgent/
emergent admissions, or multiple procedures during the same admission were excluded.
Patients who were transferred and discharged against medical advice were also excluded.
Data from the MEDPAR file were linked to other claims data (Carrier, Outpatient and Home
Health Agency (HHA)) to assess total Medicare payments. Hospital characteristics were
assessed by linkage to data from the American Hospital Association Annual Survey. The
study was approved by the University of Michigan Institutional Review Board.

Propensity Score Matching

The main exposure variable was the MSSP ACO participation status of the hospital
performing the index surgical procedure as of the date that procedure was performed.
Because ACO and non-ACO hospitals were likely to differ in ways that might confound the
relationship of ACO participation with surgical costs,1° we used logistic regression to
construct a propensity score model incorporating geographic region, procedure volume,
profit status, and hospital technology status. We also examined balance in hospital teaching
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status, bed size, nurse ratio, and Medicaid patient-days normalized to total patient-days, but
they were not included in the propensity score model. ACO hospitals were then matched 1:3
with non-ACO hospitals based on the propensity score, and differences in hospital-level
variables were examined to ensure adequate balance. Non-ACO hospitals were assigned the
same “date of entry” as their matched ACO hospitals for further analyses.

Outcome Variables

The primary outcome was total Medicare payment for the entire surgical episode, including
the index hospitalization (diagnosis related group and outlier payments), readmissions,
physician services, and post-acute care, beginning with the index hospitalization and
extending to 30 days after discharge. Payments were also price-standardized in order to
remove differences in payment not directly related to utilization, including geographic (wage
index), Disproportionate Share Hospital (DSH), and Indirect Medical Education (IME)
adjustments. This study used methods previously described by the Medicare Payment
Advisory Commission!® and the Dartmouth Institute,1”- 18 as have multiple previous studies
of Medicare payments for surgical procedures.19-21 All payments were inflation-adjusted to
2014 dollars.

Secondary outcome variables included 30-day mortality, complications, serious
complications, and readmissions. Complications were determined from primary and
secondary ICD-9-CM diagnosis and procedure codes that have been used in multiple
previous studies and have been demonstrated to have high sensitivity and specificity in
surgical populations.1® 22-24 Serious complications were defined as those associated with an
extended length of stay beyond the 75 percentile for that procedure. Because most patients
without complications are discharged earlier, the addition of the extended length of stay
criterion was intended to increase the specificity of the outcome variable.19: 24-26

Statistical Analysis

We implemented a difference-in-differences analysis in order to assess whether ACO
participation was associated with changes in Medicare payments for inpatient surgery,
independent of temporal trends in surgical payments regardless of hospital ACO
participation.2 First, a hierarchical linear model was used to model price-adjusted episode
payments at the patient level, with hospital-level random effects. Payments were risk-
adjusted for patient age, sex, race, individual Elixhauser comorbidities,?8 year of procedure,
type of procedure, minimally invasive approach (i.e., endovascular AAA repair, laparoscopic
colectomy, or thoracoscopic lung resection), and the hospital-level variables listed above. An
indicator variable was then included to specify whether the patient’s surgery was performed
at an ACO or non-ACO (control) hospital within the propensity-matched cohort. A time
variable was included to indicate whether surgery occurred before or after ACO participation
based on the date of entry (pre-post analysis). An interaction term between ACO
participation and the time variable was then added to indicate whether ACO participation
was significantly associated with changes in payments beyond those accounted for by time
trends alone.
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In order to assess for lagged effects, we performed an additional analysis to allow for the
possibility that payments could vary based on duration of ACO participation. This model
also tested the sensitivity of our primary pre-post analysis to an alternate specification of
post-enrollment effects. For this analysis, we used a time variable indicating years since
ACO enrollment (pre-ACO and years 1, 2, and 3 of participation, specified as indicator
variables so as not to assume a linear effect). Again, the interactions between ACO
participation and these time variables were assessed.

For analysis of binary secondary outcomes, hierarchical logistic regression models with
hospital-level random effects were specified using the same covariates. As a sensitivity
analysis, generalized estimation equations were also used to assess binary outcomes, and in
all cases the inferences were the same.

Statistical analyses were performed using Stata 15 (StataCorp LLC, College Station, TX).
Statistical significance was determined by a two-sided P-value of < 0.05.

RESULTS

The initial hospital cohort included 427 ACO hospitals and 3,090 non-ACO hospitals (Table
1). Before matching, there were some significant differences in hospital characteristics
(Table 1). Propensity score matching allowed the 427 ACO hospitals to be matched to 1,531
non-ACO hospitals. After propensity score matching, no significant differences in these
hospital-level variables remained. Similarly, there were no major differences in patient
characteristics between these groups (Table 2). Standardized mean differences in hospital
and patient characteristics between ACO and non-ACO cohorts were < 0.1 for all variables
after matching. Propensity score-based matching of hospitals resulted in a study cohort of
341,678 patients at ACO hospitals and 1,024,095 at non-ACO hospitals. The study cohort
included 62,584 AAA repairs (86% endovascular), 228,595 colectomies (31% laparoscopic),
120,712 CABG, 228,334 hip replacements, 641,560 knee replacements, and 83,980 lung
resections (57% thoracoscopic). Among 427 ACO hospitals, post-enrollment payment data
were available for 1 year of participation in 423, 2 years in 327, and 3 years in 161.

Risk-adjusted mean total payments were similar prior to enrollment for both ACO ($23,447,
Clgsy,: $23,182, $23,712) and non-ACO ($23,337, Clgsg,: $23,193, $23,480) hospitals
(Table 3). Individual components of payment were also similar, including payments for the
index admission, readmissions, physician services, and post-acute care. In the pre-post
analysis, there was no significant change in payments after enrollment for ACO or non-ACO
hospitals. The difference-in-differences estimate for this analysis was —=$72 (Clgse,: —$228,
+$84), indicating no net change in payments associated with ACO enrollment after
accounting for underlying temporal trends. Similarly, there were no significant differences in
individual components of payments. When payments were modeled as a function of years
since ACO enrollment, there remained no significant association with payments up to 3
years post-enrollment (Figure 1).

Similarly, there was no association between ACO participation and perioperative outcomes
(Table 4). No significant changes in mortality, complications, serious complications, or
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readmissions were observed in either the ACO or non-ACO groups between the pre- and
post-enrollment periods. As with the payment analysis, difference-in-differences relative risk
(RR) estimates indicated that ACO enrollment was not associated with changes in any
perioperative outcomes after accounting for underlying temporal trends. In the pre-post
analysis, ACO participation conferred no advantage with respect to mortality (RR 0.96,
Clgse: 0.91, 1.01), complications (RR 1.00, Clgsg,: 0.98, 1.02), serious complications (RR
1.00, Clgse,: RR 0.97, 1.02) or readmissions (RR 0.99, Clgse,: 0.97, 1.02). When time since
ACO enrollment was considered, there was no evidence that accumulated improvements
with increasing duration of ACO participation resulted in significantly improved
perioperative outcomes (Figure 2).

Finally, we performed similar analyses for each procedure individually in order to ensure
that heterogeneity of ACO effect by procedure type was not overlooked. In these analyses,
there was no evidence of significant changes in total payments, individual components of
payments, or perioperative outcomes for any of the procedures.

DISCUSSION

In this analysis, hospital participation in Medicare SSP ACOs was not associated with
decreased Medicare spending for 6 inpatient surgical procedures during the first three years
of ACO participation. This finding was consistent across all 4 individual components of total
episode payments, including payments for the index hospitalization, readmissions, physician
services, and post-acute care. Furthermore, no difference was apparent even when duration
of hospital participation in the ACO was considered. When mortality, complication, and
readmission rates were analyzed, there again were no changes associated with hospital ACO
participation. These findings suggest that, in their early implementation period, Medicare
SSP ACOs have been ineffective at the hospital level in decreasing surgical expenditures and
improving surgical quality.

Previous studies have confirmed that Medicare SSP ACOs have had modest early success in
reducing aggregate healthcare expenditures for their beneficiaries.® Savings have generally
increased with additional experience in the program. Despite the fact that 46% of early
Medicare ACOs included hospitals,2% no previous studies have examined the impact of
hospital ACO participation on healthcare costs. Hospital ACO participation may be
particularly important in influencing expenditures for discrete episodes of care such as
inpatient surgery by improving the quality of inpatient care, facilitating clinical
coordination, limiting use of post-acute care services, and reducing readmissions. Despite
these theoretical advantages, our analysis demonstrates that ACO-affiliated hospitals did not
achieve savings for any of the 6 procedures studied.

Some previous work has demonstrated clinical improvements associated with hospital
participation in ACOs, although results have been mixed. Among medical populations,
hospital participation in SSP ACOs has been associated with reductions in readmission3%: 31
but not with improved performance in the Hospital Value-Based Purchasing (HVBP)
Program or Hospital-Acquired Conditions (HAC) Reduction Program.3! With respect to
surgical care, ACO-affiliated hospitals have not improved perioperative outcomes for
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patients undergoing major cancer surgery.1* We found that perioperative outcomes—
including 30-day mortality, complications, and readmissions—did improve at ACO-
affiliated hospitals over the study period. However, these improvements were no different
than those seen at non-ACO hospitals, suggesting that secular trends or other CMS policies
were responsible for the observed effects.

Our study must be interpreted in the context of several limitations. First, hospitals that
participate in ACOs may have conflicting incentives with respect to elective surgery. While
reducing utilization of surgery altogether may lower overall costs of care and lead to
incentives for the ACOs, these would come at the cost of hospital revenue for the procedure.
Our analysis did not address this conflict, but rather assessed Medicare expenditures after
the decision to perform a procedure had already been made. Second, the nature and
significance of hospital participation in ACOs may vary, and as such may result in
heterogeneity in the impact on healthcare costs. A detailed exploration of how ACO
affiliation may reflect and in turn influence a hospital’s culture of quality, care efficiency,
and structural characteristics was outside the scope of this analysis but should be explored in
future work. Third, risk adjustment using administrative data is inherently limited. Although
we observed no significant differences across a broad range of patient characteristics, both
before and after matching, unobserved differences in patient risk, disease severity, or
procedural complexity could have biased our findings. However, we have no evidence to
suggest that hospitals that participate in ACOs treat patients who are systematically different
from those treated at non-ACO hospitals. If the observed null effect in this study resulted
from underlying improvements by ACO hospitals being confounded by inadequate risk
adjustment, this would suggest that ACO hospitals were selecting higher-risk patients, which
is highly unlikely. Finally, our study was limited to MSSP ACOs, and our findings may not
be generalizable to other Medicare ACOs or private ACOs. However, MSSP is the dominant
ACO program in the United States.

Given the large proportion of total healthcare costs attributable to surgical care, ACOs will
ultimately need to broaden their focus to include surgery and other episodic care. Ironically,
elective inpatient surgery should be an ideal target for cost-saving measures. ACOs could
take advantage of cost variation at a local level32 and within integrated health systems in
order to selectively triage patients undergoing elective surgery to high-quality, low-cost
providers. This would require a more intentional focus on surgical care, which early analyses
suggest has been missing.1% With respect to ACO policy, the MSSP program could be
modified by CMS in order to encourage attention to surgical expenditures. First,
retrospective assignment of beneficiaries to ACOs during the period of this study may have
hindered appropriate planning around episodic care. ACOs must know who their
beneficiaries are if they are to optimize surgical costs, in particular if they wish to
prospectively identify high-cost surgical patients for intervention.33: 34 Recently, prospective
beneficiary assignment has been implemented, but its effects remain to be seen. In particular,
there may be important interactions between beneficiary assignment to an ACO and hospital
ACO affiliation that can ultimately influence quality and cost of surgical care. Second, there
are conflicting incentives for hospitals that participate in ACOs. The revenue that is lost
through cost reduction may not be offset by CMS shared savings bonus payments to ACOs.
Alternately, if CMS does not intend for ACOs to reduce costs associated with surgical care,
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it might consider carving out these expenditures from MSSP spending calculations and rely
on other existing initiatives, such as bundled payment programs, instead.

CONCLUSION

Hospital participation in MSSP ACOs was not associated with changes in Medicare
spending or perioperative outcomes for major inpatient surgery during the first 3 years of
ACO participation.
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