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Spending and quality under global budgets remain unknown beyond 2 years. We
evaluated spending and quality measures during the first 4 years of the Blue Cross
Blue Shield of Massachusetts Alternative Quality Contract (AQC).
METHODS

We compared spending and quality among enrollees whose physician organizations entered the AQC from 2009 through 2012 with those among persons in control states. We studied spending changes according to year, category of service, site
of care, experience managing risk contracts, and price versus utilization. We evaluated process and outcome quality.
RESULTS

In the 2009 AQC cohort, medical spending on claims grew an average of $62.21 per
enrollee per quarter less than it did in the control cohort over the 4-year period
(P<0.001). This amount is equivalent to a 6.8% savings when calculated as a proportion of the average post-AQC spending level in the 2009 AQC cohort. Analogously,
the 2010, 2011, and 2012 cohorts had average savings of 8.8% (P<0.001), 9.1%
(P<0.001), and 5.8% (P = 0.04), respectively, by the end of 2012. Claims savings
were concentrated in the outpatient-facility setting and in procedures, imaging,
and tests, explained by both reduced prices and reduced utilization. Claims savings
were exceeded by incentive payments to providers during the period from 2009
through 2011 but exceeded incentive payments in 2012, generating net savings. Improvements in quality among AQC cohorts generally exceeded those seen elsewhere
in New England and nationally.
CONCLUSIONS

As compared with similar populations in other states, Massachusetts AQC enrollees
had lower spending growth and generally greater quality improvements after 4 years.
Although other factors in Massachusetts may have contributed, particularly in the
later part of the study period, global budget contracts with quality incentives may
encourage changes in practice patterns that help reduce spending and improve
quality. (Funded by the Commonwealth Fund and others.)
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T

o slow the growth of health care
spending, insurers are moving toward
global budgets. Increasingly, physicians are
forming or joining accountable care organizations
(ACOs) to take on such contracts.1-3 As of 2014,
Medicare has entered into ACO agreements with
360 physician organizations caring for 5.3 million beneficiaries.4 Combined with a similar
growth in the private sector, an estimated 18 million persons in the United States have insurance
coverage in which their physicians are in ACO
arrangements.5
Massachusetts was an early adopter of payment
reform.6 One of the first developments occurred
in 2009, when Blue Cross Blue Shield of Massachusetts (BCBS) implemented the Alternative Quality
Contract (AQC), which pays providers a risk-adjusted global budget.7 By 2012, approximately 85%
of the physicians in the BCBS network had entered
the AQC. Tufts Health Plan, another large insurer
in Massachusetts, undertook similar efforts and
brought 72% of its commercial managed care
enrollees under global budgets by 2012.8 The
Medicare Pioneer ACO program, launched in 2012,
includes five organizations from Massachusetts,
and other Massachusetts providers have since
joined the Medicare Shared Savings Program.
The AQC is a two-sided contract with shared
savings if spending is below budget and shared
risk if spending exceeds the budget (a so-called
risk contract). Organizations receive quality bonuses that are based on 64 measures, including
data on processes, outcomes, and patients’ experiences in the ambulatory care and hospital settings (Table S1 in the Supplementary Appendix,
available with the full text of this article at
NEJM.org). Enrollees are prospectively attributed
to provider organizations by means of the affiliation of their primary care physician (PCP), whom
they designate each year. The organization is then
responsible for managing a population budget,
similar to the idea of the patient-centered medical
home within a “medical neighborhood.”9,10 Organizations also receive periodic reports from BCBS
regarding cost and quality performance, including
comparisons of their care patterns with those of
other organizations, to help providers identify
areas of potential overuse and improvement.
In 2009 and 2010, annual AQC budget increases
were predetermined percentages, and the amount
of shared savings or risk was independent of qual-
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ity. Because environmental factors (e.g., disease
outbreaks) could hinder the ability of organizations to meet absolute budget targets, a complex
year-end reconciliation process was needed. To
address this situation, contracts in 2011 and thereafter had annual budget increases that were tied
to regional spending benchmarks. Shared savings
and deficits were also tied to quality performance,
with higher quality conveying a larger share of
savings and a smaller share of deficits to providers. Quality bonuses were defined on a per-member, per-month basis rather than as a percentage
of the budget, helping to equalize bonuses across
organizations with similar quality.11
Early evaluations of the AQC showed improvements in quality and reductions in claims spending, driven by a shifting of care to less expensive
providers and by some reduced utilization.12-15
These initial savings were exceeded by incentive
payments to providers.12,13 Recently, Medicare
ACOs also reported early savings and quality
improvements.16,17 However, there is little evidence on spending and quality beyond 1 to 2 years
and little evidence regarding whether savings
outgrow incentive payouts over time.

ME THODS
POPULATION

The intervention group consisted of four cohorts
of AQC organizations that were defined by their
first contract year: 2009, 2010, 2011, or 2012
(Table S2 in the Supplementary Appendix). Within the 2009 AQC cohort, we prespecified a priorrisk subgroup of organizations that had experience managing risk contracts with BCBS and a
no-prior-risk subgroup of organizations that did
not have such experience. Prior-risk organizations
tended to be larger delivery systems, whereas noprior-risk organizations were smaller groups. The
2010 cohort included only no-prior-risk organizations; the 2011 and 2012 cohorts included mostly no-prior-risk organizations.
The 2011 and 2012 cohorts had made up the
majority of the control group in previous AQC
evaluations.12,13 After entering the AQC, they could
no longer serve as controls. The same situation
applied to the remaining 15% of providers in the
BCBS network that were not in a risk contract
by 2012; they were small, rural practices that
received a different set of payment updates,
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rendering them nonrepresentative. Therefore, a
different control group was needed.
Our control group comprised commercially
insured persons in employer-sponsored plans
across all eight other Northeastern states (Connecticut, Maine, New Jersey, New Hampshire,
New York, Pennsylvania, Rhode Island, and Vermont) in the Commercial Claims and Encounters
database of Truven Health Analytics.18 All persons were younger than 65 years of age and had
been enrolled continuously in a health maintenance organization or point-of-service plan for
at least 1 year. Similar to the AQC, these plans
all have physician networks and require enrollees to designate a PCP. All the plans were sponsored by employers that reported claims continuously during the study period.
Control states had demographic characteristics and risk scores similar to those in Massachusetts. They also had large and small provider
groups and multiple commercial payers. Unlike
Massachusetts, these states did not have broadscale shifts to global payment by large commercial
payers during the study period. Medical-home
pilot programs in Rhode Island and Pennsylvania
were smaller in scale than the Massachusetts
AQC and did not involve risk contracts.19,20 The
single-payer system in Vermont, passed in 2011,
will not be operational until 2017.21 In sensitivity
analyses, we tested other Massachusetts and nationwide controls.
DATA AND VARIABLES

For spending analyses, the dependent variable
was claims payments, which reflected negotiated
prices and patient cost sharing. In addition to
total medical claims, spending was analyzed according to site of care (inpatient or outpatient),
type of claim (facility or professional), and category of care according to the Berenson–Eggers
Type of Service classification. Pharmaceutical
claims were added in sensitivity analyses; they
were excluded from the main analyses because
not all the enrollees had drug benefits administered by their primary insurer.
To assess whether incentive payments exceeded claims savings, we computed aggregate incentives by combining shared savings under the
budget (specific to each contract), quality bonuses, and infrastructure payments that supported
providers’ investment in care redesign. Incentive
payments are calculated by BCBS with internal
1706
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auditing and by AQC groups for accuracy before
both sides sign a contract amendment accepting
the final results. Because of the propriety nature
of these contracts and legal restrictions with
respect to making incentive payments public,
the payments were aggregated according to year
and provided as a percentage of claims spending
in ranges, which enabled comparisons with estimated claims savings.
A total of 18 measures of ambulatory care
process were available for BCBS enrollees from
2007 through 2012 in three categories: chronic
disease management, adult preventive care, and
pediatric care. Five outcome measures were
available: a glycated hemoglobin level of 9% or
less, a low-density lipoprotein (LDL) cholesterol
level of less than 100 mg per deciliter (2.59 mmol
per liter), and a blood pressure of less than
140/80 mm Hg for patients with diabetes; an LDL
cholesterol level of less than 100 mg per deciliter
for patients with coronary artery disease; and a
blood pressure of less than 140/90 mm Hg for
patients with hypertension. Because the data
provided by Truven Health Analytics did not include quality measures, we compared the AQC
data with Healthcare Effectiveness Data and Information Set (HEDIS) scores for the nation and
for New England.22
To calculate risk scores, we used diagnosticcost-group (DxCG) software (Verisk Health), which
uses data regarding demographic characteristics,
enrollment, claims, and diagnoses according to
the International Classification of Diseases, Ninth Revision.23 The DxCG method is used by most private
payers in the United States as a risk-adjustment
tool and is related to the risk scores used by Medicare for its Hierarchical Condition Categories.24
STATISTICAL ANALYSIS

We used a difference-in-differences approach to
compare changes in spending and quality between the AQC group and the control group.25
For the 2009 cohort, the preintervention period
was from 2006 through 2008, and the postintervention period was from 2009 through 2012. We
used these definitions to compare the 2010, 2011,
and 2012 cohorts with the control group.
We used enrollee-level linear models with adjustment for age, sex, risk score, indicator for
AQC, year indicators, and interactions between
the AQC indicator and year. These interactions
estimated changes attributable to the AQC but
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should be interpreted with the recognition that
other factors in Massachusetts may have influenced spending or quality. We scaled dollar results
for each year into percentages by dividing them
by the claims costs for the current year. We included state and plan fixed effects to account for
such time-invariant characteristics among individual enrollees. We used a linear model because
we were most interested in estimating average
effects. (Given large sample sizes, linear models
generally outperform other statistical models at
estimating population averages, even though they
can be less precise at estimating the tails of a
spending distribution.26-29)
We tested for differences in preintervention
trends between the AQC group and the control

group and estimated the extent to which changes
in spending were explained by changes in prices or
utilization (volume). By substituting median prices
across all the providers for each service, changes
in spending reflected changes in utilization.
We performed a number of sensitivity analyses.
We also tested for differential changes in risk
scores between the AQC group and the control
group, which may reflect changes in coding intensity. Standard errors were clustered according to
plan and are reported with two-tailed P values.30,31
Analyses of quality used an unadjusted difference-in-differences approach, given that HEDIS
quality scores were aggregated. Performance was
considered to be the percentage of enrollees who
were eligible for a measure whose care met qual-

Table 1. Characteristics of Alternative Quality Contract (AQC) Cohorts and Control Group.*
Characteristic

2009
Cohort

2010
Cohort

2011
Cohort

2012
Cohort

Control
Group

Enrollees (no.)†

490,167

177,312

97,754

583,002

966,813

Age (yr)

34.1±18.2

35.6±17.9

41.1±14.7

31.8±19.1

33.7±18.3

52.2

52.1

52.3

51.9

50.0

Mean

1.03

1.09

1.26

1.03

1.00

Median

0.48

0.51

0.61

0.46

0.41

0.19–1.07

0.21–1.15

0.25–1.35

0.19–1.05

0.16–1.04

12.1

11.8

12.7

10.4

18.5

8.6

8.4

8.3

7.2

14.4

Female sex (%)
DxCG risk score‡

Interquartile range
Cost sharing (%)
Mean
Median
Interquartile range
Provider organizations (no.)

4.3–15.6

4.3–14.9

4.1–16.0

3.6–12.9

8.2–24.2

7

4

1

5

NA

Primary care physicians

1151

469

420

2115

NA

Specialists

2197

1010

1319

7260

NA

15

13

2

10

NA

Affiliated hospitals

* Plus–minus values are means ±SD.
† Data are shown for persons who were enrolled for at least 1 year in the study period. Persons in the ACQ cohorts selected
primary care physicians working in organizations that joined the AQC. Persons in the control group were enrolled in
employer-sponsored plans in eight other northeastern states (Connecticut, Maine, New Hampshire, New Jersey, New
York, Pennsylvania, Rhode Island, and Vermont). No data on provider organizations were available for controls (NA).
Age, sex, health risk score, and cost sharing (i.e., the portion of spending paid by the enrollee, calculated as a percentage annually) were pooled across all the enrollees during the entire study period. The characteristics of the enrollees in
the four AQC cohorts did not differ substantially from those in the control group. Given the large sample sizes, however,
there were significant differences in the characteristics of the enrollees in the AQC cohorts, as compared with those in
the control group. P values for the differences are shown in Table S3 in the Supplementary Appendix. The characteristics
of the enrollees were adjusted for in the base statistical model and were excluded in the sensitivity analyses (Table S6 in
the Supplementary Appendix) to test the robustness of the main results.
‡ The diagnostic-cost-group (DxCG) risk score is a measure of enrollee health status, calculated with the use of coefficients from a statistical model run on a national claims database that relates spending to diagnoses according to the
International Classification of Diseases, Ninth Revision, and demographic characteristics. The DxCG method is similar to
the Medicare Hierarchical Condition Category risk scores and is commonly used for risk adjustment. The average risk
score across all persons was 1.03 (interquartile range, 0.18 to 1.07); higher values indicate higher expected spending.
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Models that used standardized prices indiity criteria in a given year. All the analyses were
performed with the use of Stata software, ver- cated that approximately 40% of the claims savings (P<0.001) were explained by decreases in
sion 13 (StataCorp).
volume, with the remainder due to lower prices.
Over the 4-year period, the proportion of savings
R E SULT S
associated with volume reductions was approxiPOPULATION
mately 60% for procedures, 25% for imaging,
The characteristics of the four AQC cohorts were and 60% for tests (P<0.001 for all comparisons).
Unadjusted spending in the 2010, 2011, and
similar to those in the control group (Table 1).
The 2009 AQC cohort comprised seven organiza- 2012 cohorts is shown in Figures S1, S2, and S3,
tions with approximately 1100 PCPs and 2000 respectively, in the Supplementary Appendix. Over
specialists. Comparisons between each cohort and their respective 3-year, 2-year, and 1-year contract
the control group, both before and after the in- periods, as compared with the control group,
tervention, are provided in Table S3 in the Sup- medical spending per enrollee per quarter grew an
average of $81.92 less (−8.8%, P<0.001), $97.10
plementary Appendix.
less (−9.1%, P<0.001), and $59.39 less (−5.8%,
SPENDING ON CLAIMS
P = 0.04) (Table 2). Savings were similarly concenUnadjusted claims spending in the 2009 AQC co- trated in the outpatient facility setting and among
hort grew slower after entering the contract, as procedures, imaging, and tests (Table S4 in the
compared with the control group (Fig. 1). In the Supplementary Appendix). The proportion of savadjusted analysis, medical spending grew an av- ings attributable to volume in the 2010, 2011, and
erage of $62.21 per enrollee per quarter less in 2012 cohorts was approximately 25% (P = 0.001),
the AQC cohort than in the control group during 50% (P<0.001), and 25% (P = 0.08), respectively.
the 4-year postintervention period (P<0.001),
which was an average savings of 6.8% as com- TOTAL PAYMENTS
pared with the average postintervention claims As noted in earlier work, incentive payments
spending level in the AQC cohort (Table 2). Pre- (shared savings, quality bonuses, and infrastrucintervention trends did not differ significantly ture support) exceeded savings on claims in the
between the AQC group and the control group period from 2009 through 2010, reflecting in(difference, −$4.57; P = 0.86), suggesting that dif- vestment in the early years of payment reform.12,13
ferences in postintervention spending were not This pattern continued into 2011, with a smaller
driven by inherently different trajectories of spend- gap, but reversed in 2012, when claims savings
ing. No differential changes in the DxCG risk exceeded incentive payments to generate a net savscores were found between the AQC group and ings (Table 2). By 2012, the total payout growth
the control group (difference, −0.0015; P = 0.57), for the AQC (claims and incentive payments comsuggesting that coding behavior did not mean- bined) was below the Massachusetts state spendingfully affect the results.
ing target of 3.6% and below the projected spendSavings were most pronounced in the outpa- ing that was based on controls.
tient setting over the 4-year postintervention
period: 4.0% for professional spending (P = 0.004) QUALITY
and 19.3% for facility spending (P<0.001) (Table The average performance of the 2009 AQC cohort
S4 in the Supplementary Appendix). Among the on measures of chronic disease management
categories of services, savings were largest with increased from 79.6% in the period from 2007
respect to procedures (8.7%, P<0.001), imaging through 2008 to 84.5% in the period from 2009
(10.9%, P<0.001), and tests (9.7%, P<0.001). The through 2012, as compared with 79.8% and
prior-risk and no-prior-risk subgroups had simi- 80.8% in the respective periods for the HEDIS nalar changes in spending, as compared with the tional average, rendering an unadjusted increase
control group (−6.3% and −7.7%, respectively; of 3.9 percentage points over the control group
P<0.001) (Table S5 in the Supplementary Appen- during the 4-year period (Table 3). Analogously,
dix). Sensitivity analyses showed that the main unadjusted performance in adult preventive care
estimates were robust to alterations in the model, and pediatric care increased by 2.7 percentage
variables, or sample (Table S6 in the Supplemen- points and 2.4 percentage points, respectively.
tary Appendix).
The 2010 and 2011 cohorts also saw increases in
1708
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Figure 1. Unadjusted Spending in the 2009 Alternative Quality Contract (AQC) Cohort versus the Control Group,
2006–2012.
Panel A shows the total unadjusted spending. Panel B shows the results according to site of care (inpatient [IP] or
outpatient [OP]) and type of claim (facility [Fac] or professional [Prof]). The control group comprised commercially
insured enrollees in employer-sponsored plans across eight Northeastern states: Connecticut, Maine, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. The vertical line at the start of 2009 indicates the start of the AQC period.

unadjusted performance as compared with HEDIS,
whereas the 2012 cohort, which had a higher
level of performance to begin with, did not improve as compared with HEDIS during the first
year. Comparisons with HEDIS New England
scores were qualitatively similar (Table S7 in the
Supplementary Appendix).
Aggregate outcome quality in the 2009 AQC
n engl j med 371;18

cohort increased each year in the postintervention period, as compared with both the HEDIS
national average and the HEDIS New England
average (Fig. 2). On average, achievement of
control of the glycated hemoglobin level, the
LDL cholesterol level, and blood pressure grew
by 2.1 percentage points per year after entry into
the AQC, whereas the HEDIS data remained
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9–12

3.1

—

—

0.03

0.02

P Value

Approximately 25

Payments to providers exceeded savings on claims

—

—

−29.06

−30.06

Change

10–13

8.4

—

0.001

<0.001

<0.001

P Value

Approximately 33

Payments exceeded
savings on claims,
but by a smaller
amount than in
earlier years

—

−76.96

−85.49

−77.07

Change

2011

6–9

10.0

0.04

0.001

<0.001

<0.001

P Value

Approximately 75

Savings on claims
exceeded payments, rendering
net savings

−59.39

−117.24

−131.21

−120.78

Change

2012

−59.39

−97.10

−81.92

−62.21

Change

0.04

<0.001

<0.001

<0.001

NA

NA

NA

NA

P Value

−5.8

−9.1

−8.8

−6.8

%

Change as Share of
Postintervention
Cohort Spending

Cohort Average

of

Approximately 20

BCBS payments to
providers, including shared savings
and bonuses for
quality and infrastructure, exceeded savings on
claims

—

—

—

0.02

P Value

2010

n e w e ng l a n d j o u r na l

* BCBS denotes Blue Cross Blue Shield of Massachusetts, and NA not applicable.
† All values are per enrollee per quarter. Changes in spending on claims are from a difference-in-differences regression analysis with adjustment for covariates. Negative values represent
savings. Cohort averages were scaled into a percentage by dividing the average savings of the cohort in the AQC by its average spending levels after participation in the AQC. Dollars
are inflation-adjusted to 2012 dollars.
‡ Average savings on claims were weighted across cohorts in each year, scaled into percentages by dividing into the weighted average of current-year fee-for-service (FFS) claims spending measured across cohorts in each year. This percentage is directly comparable to incentive payments.
§ Incentive payments are the sum of shared savings under the budget, quality bonuses, and infrastructure bonuses. These values are expressed in percentage ranges owing to the confidentiality of contracts between BCBS and provider organizations.

Scope of adoption in Massachu
setts (% of BCBS providers
in AQC)

Implication

6–9

—

2012 cohort

Incentive payments to providers
(% of current-yr FFS
claims)§

—

2011 cohort

2.4

—

2009

Weighted average savings on
claims (% of current-yr
FFS claims)‡

−20.95

2009 cohort

Change

2010 cohort

Change in medical spending ($)†

Variable

Table 2. Changes in Medical Spending and Total Payments Associated with the AQC, According to Cohort and Year.*
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72.8
75.3

Adult preventive care

Pediatric care

77.3
80.1

Adult preventive care

Pediatric care

81.9

78.0

80.5

79.9

79.1

81.4

80.8

79.9

82.6

84.0

80.7

84.5

1.7

0.8

−1.5

4.6

6.3

2.0

4.8

5.2

2.3

4.5

4.8

5.0

percentage points

Change

69.9

58.7

80.4

69.5

58.4

80.2

69.1

58.0

80.0

68.8

57.5

79.8

71.7

59.9

81.0

71.6

59.9

80.9

71.3

59.7

81.0

70.9

59.6

80.8

Postintervention
Period‡

percent

Preintervention
Period‡

HEDIS National Average

1.8

1.2

0.6

2.2

1.5

0.7

2.2

1.7

1.0

2.1

2.1

1.1

Change

−0.1

−0.4

−2.2

2.5

4.8

1.3

2.6

3.4

1.3

2.4

2.7

3.9

percentage points

Unadjusted Differencein-Differences
Analysis†

* Values indicate the percentage of eligible enrollees whose care achieved a threshold performance for the measure. These three aggregate ambulatory process measures are weighted
averages of individual measures in each category. The measures for chronic disease management were LDL cholesterol screening for patients with cardiovascular disease; testing of the
glycated hemoglobin level, eye examination, LDL cholesterol screening, and nephrology screening for patients with diabetes; and short-term and maintenance prescriptions for patients
with depression. The adult preventive care measures were screening for breast cancer, cervical cancer, and colorectal cancer; chlamydia screening for enrollees 21 to 24 years of age;
and no prescribing of antibiotic agents for acute bronchitis. The pediatric care measures were appropriate testing for pharyngitis; chlamydia screening for enrollees 16 to 20 years of
age; no prescribing of antibiotics for upper respiratory infection; and well-child visits in the first 15 months of life, well-child visits in the 3rd to 6th years of life, and adolescent well care
visits in the 12th to 21st years of life. Well care visits for children between but not including 15 months of life and the 3rd year of life, as well as between but not including the 6th year
of life and the 12th year of life, were not part of the HEDIS set of quality measures. All analyses were unadjusted; the results were calculated on the basis of raw weighted averages in
the groups before and after their respective intervention dates.
† The unadjusted analysis used a difference-in-differences approach, so the average varied according to the cohort year. The postintervention data for the 2009 cohort were averaged over
a 4-year period, the postintervention data for the 2010 cohort over a 3-year period, the postintervention data for the 2011 cohort over a 2-year period, and the postintervention data for
the 2012 cohort over a 1-year period.
‡ For each cohort, the preintervention period was from 2006 to the year preceding the cohort year, and the postintervention period was from the cohort year through 2012.

82.1

Chronic disease management

2012 cohort

79.4

Chronic disease management
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Table 3. Ambulatory Process Quality in the AQC Cohorts versus the Healthcare Effectiveness Data and Information Set (HEDIS) National Average.*
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Figure 2. Outcome Quality in the 2009 AQC Cohort versus the Healthcare
Effectiveness Data and Information Set (HEDIS), 2007–2012.
Outcome quality consisted of the following five measures: control of the
glycated hemoglobin level (≤9%), control of the low-density lipoprotein
(LDL) cholesterol level (<100 mg per deciliter [2.6 mmol per liter]), and
blood-pressure control (<140/80 mm Hg) in patients with diabetes; the
same level of control of LDL cholesterol in patients with coronary artery
disease; and a blood-pressure control level of 140/90 mm Hg in patients
with hypertension.

largely unchanged. General improvements in
outcome measures were also seen in the 2010,
2011, and 2012 cohorts, as compared with the
HEDIS data (Table S8 in the Supplementary Appendix).

DISCUSSION
As compared with similar populations in other
states, Massachusetts enrollees in the AQC had
slower spending growth in the period from 2009
through 2012. Savings were mostly concentrated
in the outpatient facility setting and explained by
both reduced prices and reduced utilization after
4 years. Improvements in process and outcome
quality in the measured domains were generally
larger than those seen outside Massachusetts.
Other factors in Massachusetts could have
influenced spending and quality. The 2012 Massachusetts payment reform legislation created
the state Health Policy Commission and encouraged ACO adoption. Also, global budget contracts
with other payers may have spillover effects on
the BCBS population.32 However, reforms in Massachusetts mostly postdate our study period.
Moreover, the Medicare Pioneer ACO program
was launched in 2012; Tufts Health Plan and Harvard Pilgrim Health Care began large-scale global payment contracts around 2012. Therefore,
1712
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although our findings for 2012 may be susceptible to spillover effects, and anticipatory effects
from other contracts may also play a role, our prior
analyses that used internal controls, the consistency of the sensitivity analyses, and qualitative
findings from interviews with providers suggest
that the AQC played a meaningful role.12-15
Our study has several limitations. First, selection bias is a concern because participation in
the AQC is voluntary. The lack of differences in
preintervention trends between the AQC group
and the control group attenuates this concern.
The fact that most provider organizations in Massachusetts entered the AQC by year 4 further alleviates this concern. Nevertheless, a potential selection bias cannot be eliminated, because there
remain unobserved factors that may have influenced participation as well as spending.
Second, internal validity is also threatened if
control states underwent payment reform. However, we know of no broad-scale reforms among
large private insurers in these states during the
study period. Small-scale medical-home pilot programs in some states have thus far not been
shown to affect spending substantially.19,20 Nevertheless, payment reform was an active issue in
many states. We could not identify specific providers or insurers in the data from Truven Health
Analytics, which prevented us from rigorously
testing these concerns. However, to the extent that
any payment reforms occurred in a subset of control states, their effects would be minimized by
pooling across states. Moreover, to the extent
that payment reforms might have slowed spending in control states, our estimated savings would
be conservative.
The key question is whether our control
group serves as a good counterfactual scenario.
We believe that the lack of differences between
the AQC group and the control group in preintervention trends and the pooling of control
states boost the fidelity of the control group.
This control group, which differed from that of
prior AQC evaluations involving BCBS enrollees
whose providers were not participating in the
AQC, generated the same savings over the first
2 years in the 2009 cohort (calculated as 2.8%
with the use of both our control group and the
prior control group) and similar savings in the
first year of the 2010 cohort (calculated as 2.9%
and 4.9%, respectively).12,13 Moreover, this control group appears to be more appropriate than
alternative Massachusetts control groups that
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have data limitations, such as concurrent inclusion of intervention participants in the control
population, differences in payment updates, susceptibility to spillover effects, and divergent trends
in preintervention spending, although alternative controls nevertheless produced findings in
the same general direction (Table S6 in the
Supplementary Appendix). Results of analyses
that used nationwide controls were similar to
our baseline estimates (Table S6 in the Supplementary Appendix).
Third, our results may not be generalizable to
ACOs in Medicare. Most Medicare ACO contracts
are one-sided, with shared savings only. Moreover,
prices in Medicare are largely uniform rather
than negotiated, so savings for Medicare would
require reductions in utilization or shifts to less
expensive settings (rather than referrals to less expensive providers). Similarly, our results may not
be generalizable to other states, which face different constraints and challenges.33-37
Fourth, our quality analyses were based on aggregate data, rather than derived from a statistical model. Earlier work with the use of models
analogous to our spending analysis showed significant improvements in the three dimensions
of process quality, consistent with our descriptive
results.15 Our measures also do not capture all
dimensions of quality. Process measures are primary care–centered, and the five outcome measures leave numerous important outcomes unmeasured.
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