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A BS T R AC T
BACKGROUND

In the Medicare Shared Savings Program (MSSP), accountable care organizations
(ACOs) have financial incentives to lower spending and improve quality. We used
quasi-experimental methods to assess the early performance of MSSP ACOs.
METHODS

Using Medicare claims from 2009 through 2013 and a difference-in-differences
design, we compared changes in spending and in performance on quality measures from before the start of ACO contracts to after the start of the contracts
between beneficiaries served by the 220 ACOs entering the MSSP in mid-2012
(2012 ACO cohort) or January 2013 (2013 ACO cohort) and those served by nonACO providers (control group), with adjustment for geographic area and beneficiary characteristics. We analyzed the 2012 and 2013 ACO cohorts separately
because entry time could reflect the capacity of an ACO to achieve savings. We
compared ACO savings according to organizational structure, baseline spending,
and concurrent ACO contracting with commercial insurers.
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RESULTS

Adjusted Medicare spending and spending trends were similar in the ACO cohorts
and the control group during the precontract period. In 2013, the differential
change (i.e., the between-group difference in the change from the precontract
period) in total adjusted annual spending was −$144 per beneficiary in the 2012
ACO cohort as compared with the control group (P = 0.02), consistent with a 1.4%
savings, but only −$3 per beneficiary in the 2013 ACO cohort as compared with
the control group (P = 0.96). Estimated savings were consistently greater in independent primary care groups than in hospital-integrated groups among 2012 and
2013 MSSP entrants (P = 0.005 for interaction). MSSP contracts were associated
with improved performance on some quality measures and unchanged performance on others.

Copyright © 2016 Massachusetts Medical Society.

CONCLUSIONS

The first full year of MSSP contracts was associated with early reductions in Medicare spending among 2012 entrants but not among 2013 entrants. Savings were
greater in independent primary care groups than in hospital-integrated groups.
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n the Medicare Shared Savings Program (MSSP) — the largest of the Medicare
accountable care organization (ACO) programs — participating provider organizations
share in savings with Medicare if they keep
spending for an attributed population of fee-forservice beneficiaries sufficiently below a financial
benchmark. Greater shared-savings bonuses are
awarded to ACOs with higher performance on a
set of quality measures. Unlike ACOs in the Medicare Pioneer program, very few ACOs in the MSSP
face penalties for spending in excess of benchmarks because such downside risk is not currently required.1
The financial benchmark for an ACO is set by
the Centers for Medicare and Medicaid Services
(CMS) at the average level of Medicare spending
for patients served by the ACO during a baseline
period before the start of the contract and is
updated for each contract year on the basis of
national Medicare spending growth since the
baseline period. On the basis of comparisons of
ACO spending with these benchmarks, CMS has
reported savings on average across all ACOs in
the MSSP (not including shared-savings bonuses
paid) and greater savings achieved by ACOs entering the program in 2012 than by those entering in 2013.2,3
Savings based on these actuarial calculations,
however, may differ from actual spending reductions. For example, the substantial geographic
variation in Medicare spending growth calls into
question the validity of savings estimated by
comparing spending in an ACO with a benchmark derived from a national rate of spending
growth.4,5 If an ACO is located in an area with
high spending growth, its savings could be underestimated. Providers participating in ACO programs and different types of ACOs are not
randomly distributed across geographic areas.6-8
Therefore, the extent to which ACOs in the MSSP
have lowered spending overall remains unclear,
as do differences in savings achieved by ACOs
with different traits, times of program entry, or
incentives.
Using Medicare claims and CMS definitions
of the 220 ACOs entering the MSSP in 2012 or
2013, we compared changes in spending and
performance on claims-based quality measures
for beneficiaries served by ACOs from before to
after the start of ACO contracts with concurrent
changes for beneficiaries served by non-ACO
providers in ACO service areas.
2358
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Me thods
Study Data and Population

We analyzed Medicare claims and enrollment
data from 2008 through 2013 for a random 20%
sample of fee-for-service beneficiaries. For each
study year from 2009 through 2013, we included
beneficiaries who were continuously enrolled in
Parts A and B of fee-for-service Medicare in that
year (during the time they were alive, in the case
of beneficiaries who subsequently died) and in the
previous year (to assess preexisting conditions).
Using the CMS ACO Provider-level Research
Identifiable File, which defines each ACO as a
collection of provider taxpayer identification
numbers and CMS Certification Numbers (for
safety-net providers),9 we attributed each beneficiary in each study year to the ACO or non-ACO
taxpayer identification number accounting for
the most allowed charges for qualifying outpatient evaluation and management services delivered to the beneficiary by a primary care physician during the year (see the Supplementary
Appendix, available with the full text of this article
at NEJM.org). Beneficiaries attributed to non-ACO
providers constituted the control group. We excluded beneficiaries with no qualifying services.
We followed the MSSP rules for attributing
beneficiaries10 but limited qualifying services to
those provided by primary care physicians, because many ACOs include no or few specialty
practices. This restriction improved balance in
precontract spending levels between the ACO
group and the control group. In a sensitivity
analysis, we modified ACO definitions to account
for major changes in the taxpayer identification
numbers used by participating providers. (For
more details on attribution of beneficiaries and
modification of ACO definitions, see the Supplementary Appendix.)
Study Variables

Spending and Quality Measures

The primary outcome of our study was total annual Parts A and B Medicare spending per beneficiary, as defined by ACO program specifications.11
In secondary analyses, we analyzed spending
according to the type of service and care setting.
As in a previous study,5 we assessed several
claims-based measures of quality of care included
in ACO contracts12: hospitalizations for two ambulatory care–sensitive conditions (ACSCs; conditions for which appropriate ambulatory care
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could potentially reduce the need for inpatient
care) — congestive heart failure and chronic
obstructive pulmonary disease or asthma13,14;
all-cause 30-day readmissions among hospitalized beneficiaries; and screening mammography.
We also assessed hospitalizations for ACSCs related to cardiovascular disease and diabetes14 and
three preventive services for diabetes, because
many contract measures that cannot be assessed
with claims focus on these conditions. We specified hospitalizations and readmissions as annual counts and assessed the receipt of preventive services on an annual basis. Finally, we used
previously developed methods to assess the use
of 31 low-value services (Table S1 in the Supplementary Appendix), which were defined as services that provide minimal average benefit in
clinical settings that can be identified from
claims with reasonable specificity.15,16 We analyzed the annual count of low-value services received by each beneficiary.
ACO Characteristics

We prespecified several subgroups of ACOs for
comparison. First, we categorized ACOs as financially integrated with hospitals (vertically integrated organizations), independent multispecialty
physician groups, or independent primary care
physician groups, using CMS descriptions, information on the websites of participating organizations, and physician specialty information from
claims. Second, we categorized each ACO according to whether risk-adjusted Medicare spending
at baseline for the control group in its service
area was above or below the median among ACO
service areas. Third, we categorized each ACO
according to whether risk-adjusted baseline
spending for its attributed beneficiaries was
above or below risk-adjusted spending for the
control group in its service area. To mitigate
bias from regression to the mean, we used
claims from 2008 (before the study period) to
assess baseline spending for these measures.
(For more details on the categorization of ACOs,
see the Supplementary Appendix.)
Fourth, we used the Decision Resources
Group proprietary ACO database17 to identify
MSSP ACOs with at least one ACO risk contract
with a commercial insurer starting in 2012 or
2013. We considered payment arrangements involving global budgets with one- or two-sided
risk sharing, global payments, or capitation to
be ACO contracts. When comparing ACOs that
n engl j med 374;24

entered commercial ACO contracts in 2012 or
2013 with other ACOs, we excluded 12 ACOs
with commercial contracts that started before
2012 because these may have had spillover effects that caused lower Medicare spending before the start of Medicare ACO contracts.18
Covariates

From Medicare Master Beneficiary Summary Files,
we assessed the age, sex, race or ethnic group,19,20
and Medicaid coverage of the beneficiaries, as
well as whether disability was the original reason for Medicare eligibility and whether beneficiaries had end-stage renal disease. From the
Chronic Conditions Data Warehouse (CCW),
which draws from diagnoses since 1999 to describe beneficiaries’ accumulated disease burden,21 we assessed whether beneficiaries had any
of 27 conditions in the CCW by the start of each
study year. From diagnoses in the preceding year
of claims, we also calculated a Hierarchical Condition Category risk score for each beneficiary in
each study year.22 We determined whether beneficiaries were long-term nursing home residents
using a validated claims-based algorithm.23 Finally, from U.S. Census data,24 we assessed arealevel sociodemographic characteristics.
Statistical Analysis

We used linear regression and a difference-indifferences approach to estimate changes in
spending or quality in the ACO group from the
precontract to postcontract period that differed
from concurrent changes in local control groups
(see the Supplementary Appendix). Our models
included the characteristics listed in Table 1
(except with age specified categorically and
CCW conditions as indicators and counts) and
fixed effects for each ACO to adjust for precontract differences between ACOs and the control
group and for any changes in the distribution of
ACO-attributed beneficiaries across ACOs. Models also included fixed effects for each hospital
referral region (HRR) in each year to compare
each beneficiary attributed to an ACO with beneficiaries in the control group living in the same
area and to adjust for HRR-specific changes in
spending or quality occurring in the control
group. Thus, unlike comparisons with financial
benchmarks set by CMS, our analysis estimated
savings or losses by comparing spending in the
postcontract period for ACO-attributed patients
with spending that would be expected in the
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Table 1. Characteristics of Beneficiaries in the 2012 Cohort of Medicare Shared Savings Program (MSSP) Accountable Care Organizations
(ACOs) and the Control Group, before and after the Start of ACO Contracts in 2012.*
Precontract Period, 2009–2011
(N = 11,809,250 beneficiary-yr)

Characteristic

Difference between ACO
Group and Control Group
in Precontract Period

Differential Change in 2013
for ACO vs. Control Group
(N = 15,808,286)

ACO Group
(N = 884,810)

Control Group
(N = 10,924,440)

72.5±11.6

72.2±11.9

0.4†

0.0

59.2

58.6

0.7†

−0.3†

White

82.4

83.5

−1.1

0.0

Black

8.2

8.5

−0.2

−0.1

Age (yr)
Female sex (%)
Race or ethnic group (%)‡

Hispanic

5.1

4.8

0.3

0.1

Other

4.2

3.2

1.0

0.0

Medicaid recipient (%)

15.6

16.3

−0.7

−0.3

Disabled (%)§

20.2

22.0

−1.8†

−0.2

End-stage renal disease (%)

1.0

1.0

0.0

0.0

Long-term nursing home resident (%)

1.6

1.4

0.2

−0.3

No. of conditions

5.7±3.2

5.7±3.2

0.0

0.0

≥6 Conditions (%)

48.6

48.8

−0.2

−0.1

CCW conditions¶

≥9 Conditions (%)

19.5

19.6

−0.1

−0.2

1.23±1.07

1.23±1.06

0.00

0.00

8.7

9.2

−0.5†

0.0

% With high school diploma

76.3

75.4

0.9†

−0.1†

% With college degree

20.0

19.5

0.5

−0.2†

HCC risk score‖
ZCTA-level characteristic
% Below federal poverty level

*	Plus–minus values are means ±SD. The control group consisted of beneficiaries attributed to non-ACO providers. Means and percentages
were adjusted for geographic area to reflect comparisons within hospital referral regions. The differential change is the between-group difference in the change from the pre-ACO contract period. ZCTA denotes ZIP Code tabulation area.
†	Result was statistically different from zero (P<0.05).
‡	Race or ethnic group was determined from Medicare enrollment files.
§	Data indicate the percentage of respondents for whom disability was the original reason for Medicare eligibility.
¶	Chronic conditions from the Chronic Conditions Data Warehouse (CCW) included the following 27 conditions: acute myocardial infarction,
Alzheimer’s disease, Alzheimer’s disease and related disorders or senile dementia, anemia, asthma, atrial fibrillation, benign prostatic hyperplasia, chronic kidney disease, chronic obstructive pulmonary disease, depression, diabetes, heart failure, hip or pelvic fracture, hyperlipidemia,
hypertension, hypothyroidism, ischemic heart disease, osteoporosis, rheumatoid arthritis or osteoarthritis, stroke or transient ischemic attack,
breast cancer, colorectal cancer, endometrial cancer, lung cancer, prostate cancer, cataracts, and glaucoma. Indicators for all 27 conditions
were included in models. Counts of conditions included all conditions except cataracts and glaucoma.
‖	Hierarchical Condition Category (HCC) risk scores are derived from demographic and diagnostic data in Medicare enrollment and claims
files, with higher scores indicating higher predicted spending in the subsequent year. For each beneficiary in each study year, we assessed
the HCC risk score on the basis of enrollment and claims data in the previous year. In our study population, HCC risk scores ranged from
0.12 to 17.16, with 90% of beneficiaries having a score of 2.57 or less.

absence of ACO contracts, with the use of local
changes in a similar population to establish that
counterfactual scenario. We compared our estimates of savings with CMS estimates, using
publicly available data on ACO spending and
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benchmarks to describe the latter (see the Supplementary Appendix).3
We used robust variance estimators to account
for clustering within ACOs (for the ACO group)
or HRRs (for the control group).25 In sensitivity

nejm.org

June 16, 2016

The New England Journal of Medicine
Downloaded from nejm.org by KEVIN ROSTEING on July 15, 2016. For personal use only. No other uses without permission.
Copyright © 2016 Massachusetts Medical Society. All rights reserved.

Early Performance of ACO s in Medicare

analyses, we analyzed count variables and spending using generalized linear models with a log
link and proportional-to-mean variance function,
and we analyzed binary quality measures using
logistic regression.
As prespecified in our study protocol, we
treated 2013 as the postcontract period for both
the 2012 and 2013 cohorts of MSSP ACOs because the 2012 cohort did not enter the MSSP
until April 2012 (24% of ACOs) or July 2012
(76%). Our models treated 2009 through 2011 as
the precontract period for 2012 MSSP entrants
(excluding the 2012 transition year) and 2009
through 2012 as the precontract period for 2013
MSSP entrants. Per the study protocol, we estimated differential changes in total spending and
quality separately for each cohort of MSSP ACOs
and analyzed savings according to type of service (for descriptive purposes) only if total savings in a cohort were significant (two-sided
P<0.05). We analyzed the 2012 and 2013 cohorts
separately because early participants may have
differed from later participants in their responsiveness to new incentives and because CMSreported savings differ between the cohorts.2,3
To compare savings between ACO subgroups of
interest, we added interaction terms to models
to determine whether savings differed according
to ACO characteristics. To provide context for
interpreting MSSP results, we also updated analyses of the 32 ACOs that entered the Pioneer
model in 2012. (For more details on multiple
testing in subgroup comparisons and on analyses of the Pioneer ACO model, see the Supplementary Appendix.)5
We conducted several analyses to gauge potential sources of bias. First, we compared trends in
total spending between the ACO group and the
control group during the precontract period. A key
assumption of our difference-in-differences comparisons is that changes from the precontract to
postcontract period would have been similar in
the ACO group and the control group in the
absence of the ACO programs. Similar trends in
the precontract period would support this assumption. Precontract trends were similar for all
comparisons except for one subgroup comparison, which we note and consider to be uninterpretable.
Second, we tested whether patients’ sociodemographic and clinical characteristics differentially

n engl j med 374;24

changed from the precontract to postcontract
period in the ACO group relative to the control
group. Third, we used propensity-score methods
to balance observed patient characteristics between the ACO group and the control group
within each HRR and study year (see the Supplementary Appendix).26 Fourth, we conducted falsification tests treating 2010 or 2011 as a postcontract year.

R e sult s
Patient Characteristics

After adjustment for HRR, differences in beneficiaries’ clinical and sociodemographic characteristics between the ACO group and the control
group were mostly small, and differential changes from the precontract period to the postcontract period were consistently minimal (Table 1
for the 2012 MSSP cohort, and Table S2 in the
Supplementary Appendix for the 2013 cohort).
Changes in Spending and Quality

In the precontract period, adjusted total annual
Medicare spending per beneficiary was similar
in the ACO group and the control group ($133
per beneficiary higher in the 2012 ACO cohort
[2012 MSSP entrants] than in the control group,
P = 0.22; $2 per beneficiary higher in the 2013
ACO cohort [2013 MSSP entrants] than in the
control group; P = 0.97). Spending trends in the
precontract period were also similar ($19 per
beneficiary slower per year in the 2012 ACO
cohort than in the control group, P = 0.50; $11
per beneficiary slower per year in the 2013 ACO
cohort than in the control group, P = 0.54).
The adjusted differential change (i.e., the adjusted between-group difference in the change
from the precontract period) in mean total annual Medicare spending in 2013 was −$144 per
beneficiary in the 2012 cohort of MSSP ACOs as
compared with the control group (P = 0.02), representing a 1.4% estimated savings relative to an
expected mean of $9,942 in 2013 for the ACO
group. In contrast, the differential change in
total spending in 2013 was only −$3 per beneficiary among ACOs entering the MSSP in 2013 as
compared with the control group (P = 0.96). Contributing to the estimated savings in the 2012
cohort were a 1.4% reduction in spending on
inpatient care, a 2.1% reduction in spending on
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hospital outpatient care that was mostly offset
by a 1.5% increase in spending on office-based
outpatient care, a 6.1% reduction in spending on
postacute care at skilled nursing facilities, and a
2.7% reduction in spending on home health care
(Table 2).
Performance on quality measures differentially improved in the ACO cohorts as compared
with the control group for a few measures and
did not differentially change for other measures,
and there was no differential change in the use of
low-value services in either ACO cohort (Table 2,
and Table S3 in the Supplementary Appendix).
Use of generalized linear models did not alter
our conclusions, falsification tests revealed no
significant differential changes in spending in
2010 or 2011, and results were robust with respect to other sensitivity analyses (Table S4 in
the Supplementary Appendix).
ACO Subgroup Comparisons

Organizational Type

Estimated savings among independent primary
care groups were consistently seen in the 2012
and 2013 cohorts of ACOs (Fig. 1) and were significantly greater than savings among vertically
integrated organizations (difference between ACO
subgroups pooled across cohorts, −$371 per beneficiary; P = 0.005). Post hoc analyses suggested
that this difference in total savings was driven
largely by greater differential reductions in spending on inpatient care and hospital outpatient
care among independent primary care groups.
In contrast, CMS estimates of savings did not
differ substantially according to ACO type, apparently understating subgroup differences as a
result of the actuarial methods used. (For more
details, see the Supplementary Appendix, including Tables S5 and S6.)
Baseline Spending

Estimated savings were significantly greater for
ACOs in the 2012 MSSP cohort that had baseline
spending above local averages than for those
that had baseline spending below local averages
(difference, −$285 per beneficiary; P = 0.02). Savings in the 2012 cohort followed a similar pattern
for ACOs in high-spending versus low-spending
areas (Fig. 1), but the difference was not significant (P = 0.09) and was uninterpretable owing to
differences in precontract trends. In the 2013
cohort, savings were not evident in any subgroup
defined by baseline spending.
2362
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Commercial ACO Contracting

In the 2012 MSSP cohort, estimated savings in
2013 did not differ significantly between ACOs
concurrently entering commercial ACO contracts
and ACOs without such contracts (Fig. 1). In the
2013 cohort, differential changes in spending
for the 11 ACOs that entered commercial ACO
contracts in 2012 or 2013 indicated significant
savings in 2013, differing significantly from differential changes in spending among other
ACOs in the cohort (subgroup difference, −$611;
P = 0.001).

Discussion
The first full year of participation in the MSSP
was associated with early savings among ACOs
that entered the program in 2012 but not among
those that entered in 2013. Savings in the 2012
cohort were on a par with savings estimated for
Pioneer ACOs (see the Supplementary Appendix),
suggesting that one-sided contracts without downside risk (shared savings only) also may elicit
effective efforts to reduce health care utilization.
Owing to the one-sided nature of almost all
MSSP contracts, however, the aggregate $238
million spending reduction suggested by our
estimates for the 2012 MSSP cohort did not result in net savings to Medicare, because Medicare paid $244 million in bonuses without recouping losses from ACOs that had spending
above benchmarks.3
Moreover, our results suggest that early gains
observed among early MSSP participants may not
generalize to later participants. We examined
only 12 to 18 months of exposure to MSSP incentives for most ACOs in our study, and savings
may grow over time.27 Nevertheless, if meaningful savings from the expanding MSSP materialize, our findings suggest that they may be slow
to develop, because participants with less advanced systems for managing care may enter
later and require more time to improve care efficiency. Regulatory changes that strengthen
incentives for ACOs to lower spending — incentives that have been very weak thus far28-30 —
may accelerate savings and will be important to
implement and evaluate.31
Although our estimate of aggregate savings
in the MSSP is similar to the $234 million in
savings determined by CMS from comparisons
with benchmarks, we found a different pattern
of savings according to ACO structure (see the
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Table 2. Differential Changes in Spending and Quality for the 2012 Cohort of MSSP ACOs versus the Control Group.*
Difference between ACO
Differential Change
Mean in the Group and Control Group
in 2013 for ACO vs.
ACO Group†
in Precontract Period
P Value‡
Control Group
P Value‡

Measure
Total annual per-beneficiary spending ($)
Annual per-beneficiary spending according to type
of service and care setting ($)§
Total acute inpatient care
Facility¶
Professional services
Total outpatient care
Office
Hospital outpatient department
Total postacute care
Facility
Skilled nursing facility
Rehabilitation facility
Professional services
Home health care
Durable medical equipment
Hospice
Annual quality measure‖
30-Day readmissions (no.)
Hospitalizations for ACSCs (no.)
Congestive heart failure
COPD or asthma
Cardiovascular disease or diabetes
Screening mammography for women 65–69 yr
of age (%)
Preventive services for beneficiaries with
diabetes (%)
Glycated hemoglobin testing
LDL cholesterol testing
Diabetic retinal examination
All three
Low-value services provided (no.)

9,942

133

0.22

−144

0.02

3,321
2,852
469
3,250
1,780
1,469
1,133
1,083
855
228
50
623
305
208

42
25
17
−66
4
−70
76
66
56
11
10
30
−2
24

0.28
0.42
0.05
0.002
0.87
0.006
0.23
0.23
0.31
0.11
0.27
0.13
0.54
0.18

−48
−43
−6
−4
27
−31
−54
−49
−52
3
−5
−17
5
−11

0.07
0.05
0.22
0.81
0.03
0.002
0.08
0.07
0.05
0.55
0.29
0.07
0.18
0.27

0.263
0.056
0.016
0.012
0.024
56.9

−0.002
−0.001
0.000
0.000
−0.001
2.0

0.46
0.16
0.06
0.50
0.10
<0.001

0.004
0.000
0.001
−0.001
0.001
0.3

0.15
0.60
0.11
0.004
0.13
0.45

75.0
79.0
56.6
40.2
0.437

1.5
0.9
1.1
1.7
−0.006

<0.001
0.12
<0.001
<0.001
0.27

0
1.1
0.3
0.6
−0.003

0.86
0.05
0.17
0.06
0.25

*	COPD denotes chronic obstructive pulmonary disease, and LDL low-density lipoprotein.
†	We calculated values by adding the adjusted precontract difference between the ACO group and the control group to the unadjusted mean
in 2013 for the control group to approximate the expected mean for the ACO group in 2013 in the absence of a differential change. Thus,
dividing the differential change by this expected mean yields an estimate in relative terms.
‡	P values are for the comparison with zero.
§	Estimates for each category do not sum to total spending because we did not analyze lesser contributions separately from other categories
of services or miscellaneous care settings. Professional services refer to physician and ancillary services appearing in the insurance-carrier
claims file and reimbursed under Part B. Spending for an acute or postacute care facility was defined as the portion of acute or postacute
care spending that was reimbursed under Part A.
¶	Inpatient-facility spending did not include capital payments, disproportionate-share hospital payments, or indirect medical-education payments. To adjust for between-hospital differences in Medicare payments for admissions in the same diagnosis-related group, we standardized inpatient-facility spending by calculating a national mean payment for each diagnosis-related group and summing mean payments
across admissions for each beneficiary rather than using actual Medicare payments. Estimates were not appreciably changed by this standardization.
‖	Analysis of readmissions was limited to hospitalized beneficiaries. Hospitalizations for ambulatory care–sensitive conditions (ACSCs; conditions for which appropriate ambulatory care could potentially reduce the need for inpatient care) that were related to cardiovascular disease
or diabetes included hospitalization for uncontrolled diabetes, short-term complications of diabetes, long-term complications of diabetes,
amputation of the foot or leg, hypertension, angina without procedure, and congestive heart failure.13 Estimates for all hospitalizations for
ACSCs also included hospitalization for COPD or asthma and other ACSCs relevant to the Medicare population (dehydration, bacterial
pneumonia, and urinary tract infection). Preventive services for diabetes were assessed among beneficiaries with a diagnosis of diabetes
mellitus before the study year according to the CCW.
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No. of ACOs

Organization type
Independent primary care
2012 Cohort
2013 Cohort
Independent multispecialty
2012 Cohort
2013 Cohort
Integrated with hospitals
2012 Cohort
2013 Cohort
2008 Mean spending in ACO service area
High
2012 Cohort
2013 Cohort
Low
2012 Cohort
2013 Cohort
2008 Mean spending in ACO
Above local average
2012 Cohort
2013 Cohort
Below local average
2012 Cohort
2013 Cohort
Concurrent entry into commercial ACO contract
Yes
2012 Cohort
2013 Cohort
No
2012 Cohort
2013 Cohort

of

m e dic i n e

Differential Change in Annual Spending (95% CI)

66
33
33
76
43
33
78
38
40
110
57
53
110
57
53
116
57
59
104
57
47
33
22
11
174
85
89
−1,200

−1,000

−800

−600

−400

−200

0

200

400

Dollars per Beneficiary

Figure 1. Differential Changes in Total Medicare Spending in 2013 According to Accountable Care Organization
(ACO) Subgroup.
Differential changes (i.e., between-group differences in the change from the pre-ACO contract period) in total Medicare spending per beneficiary in 2013 are displayed according to ACO subgroup, with negative estimates indicating
estimated savings. Subgroup estimates are provided separately for the 2012 (blue) and 2013 (red) cohorts of Medicare Shared Savings Program (MSSP) ACOs. Estimated savings in the 2012 cohort were greater for ACOs in highspending areas than for those in low-spending areas, but the subgroup difference was not significant (P = 0.09) and
not interpretable because precontract spending growth in high-spending areas was already significantly slower in
the ACO group than in the control group. All the 2008 ACO spending values were either above or below the local
average. Of 220 MSSP ACOs, 33 (15%) entered a total of 45 commercial ACO contracts in 2012 or 2013 without
having entered a commercial ACO contract before 2012.

Supplementary Appendix). Whereas CMS data
suggest that savings were generally similar for
different types of ACOs, we estimated substantially greater savings for independent primary
care groups than for groups integrated with hospitals when comparing spending changes in
ACOs with local concurrent changes. There are
both theoretical considerations and previous observational studies that would support the pattern
of savings that we observed.32-35 In particular,
2364

n engl j med 374;24

independent physician groups have stronger incentives to lower inpatient and hospital outpatient
spending than groups integrated with hospitals
because their shared-savings bonuses are not
offset by forgone profits from reductions in
hospital care.36 Our findings suggest that financial integration between physicians and hospitals, which may increase commercial health care
prices,37,38 is not necessary for ACO success. Early
signals from the MSSP, however, may not predict
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the long-term efficiencies from various organizational structures under new payment models.39
Savings in the 2012 MSSP cohort were greater
for ACOs that had baseline spending above local
averages than for those with below-average spending. This finding is consistent with those of
previous studies of Pioneer ACOs5,16 and suggests that providers with more opportunities to
cut spending can do so more easily. This finding
also confirms the importance of encouraging
participation by high-spending organizations as
CMS considers transitioning benchmarks for
ACOs to average fee-for-service spending in their
region.30,31,40 Also consistent with findings from
the Pioneer model5 is that the decomposition of
savings according to type of service in the 2012
cohort suggested a substitution of lower-priced
outpatient care in independent office settings for
higher-priced hospital outpatient care and a prominent reduction in spending for postacute care,
which is known to vary widely across markets
and is thought to be a major source of wasteful
care.41 Unlike the Pioneer model, however, the
MSSP was not associated with significant reductions in the use of low-value services.
Our study had several limitations. First, because the ACO programs are voluntary, participating providers may differ from other providers
in ways related to subsequent spending changes.
The similar precontract spending levels and
trends between ACOs and non-ACO providers,
however, show that ACOs were not already constraining spending. Organizations already planning to limit spending may have selectively
participated, but implementing such plans under
fee-for-service payment would have run counter
to their financial self-interest. ACOs probably
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