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ABSTRACT

BACKGROUND

Population-based global payment gives health care providers a spending target for
the care of a defined group of patients. We examined changes in spending, utiliza-
tion, and quality through 8 years of the Alternative Quality Contract (AQC) of Blue
Cross Blue Shield (BCBS) of Massachusetts, a population-based payment model
that includes financial rewards and penalties (two-sided risk).

METHODS

Using a difference-in-differences method to analyze data from 2006 through 2016,
we compared spending among enrollees whose physician organizations entered
the AQC starting in 2009 with spending among privately insured enrollees in
control states. We examined quantities of sentinel services using an analogous
approach. We then compared process and outcome quality measures with aver-
ages in New England and the United States.

RESULTS

During the 8-year post-intervention period from 2009 to 2016, the increase in the
average annual medical spending on claims for the enrollees in organizations that
entered the AQC in 2009 was $461 lower per enrollee than spending in the control
states (P<0.001), an 11.7% relative savings on claims. Savings on claims were
driven in the early years by lower prices and in the later years by lower utilization
of services, including use of laboratory testing, certain imaging tests, and emer-
gency department visits. Most quality measures of processes and outcomes im-
proved more in the AQC cohorts than they did in New England and the nation in
unadjusted analyses. Savings were generally larger among subpopulations that
were enrolled longer. Enrollees of organizations that entered the AQC in 2010,
2011, and 2012 had medical claims savings of 11.9%, 6.9%, and 2.3%, respec-
tively, by 2016. The savings for the 2012 cohort were statistically less precise than
those for the other cohorts. In the later years of the initial AQC cohorts and across
the years of the later-entry cohorts, the savings on claims exceeded incentive pay-
ments, which included quality bonuses and providers’ share of the savings below
spending targets.

CONCLUSIONS
During the first 8 years after its introduction, the BCBS population-based payment
model was associated with slower growth in medical spending on claims, result-
ing in savings that over time began to exceed incentive payments. Unadjusted
measures of quality under this model were higher than or similar to average re-
gional and national quality measures. (Funded by the National Institutes of Health.)
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HEALTH CARE SPENDING AND QUALITY WITH GLOBAL PAYMENT

HE REFORM OF HEALTH CARE PAYMENT

systems has centered on moving providers

away from fee-for-service payment. The
most clinically comprehensive of the alternative
payment models — population-based global pay-
ment — gives providers a spending target or
budget for the entire continuum of care within a
defined population. These providers, often work-
ing as accountable care organizations (ACOs),
assume responsibility for spending and quality,
earning shared savings if spending is below the
target, and, in some models, sharing financial
risk if spending exceeds the target.! Bonuses
that are awarded for quality care help to mitigate
incentives to underuse appropriate care that a
budget may introduce.

Public and private payers have both stimulated
growth in ACO arrangements. By 2018, a total of
561 provider organizations were participating in
the Medicare Shared Savings Program, 41 in the
Medicare Next Generation ACO Model, and 9 in
the Pioneer ACO Model, accounting for 12.6 mil-
lion beneficiaries or more than one fifth of the
Medicare population.?® State Medicaid programs
have gradually begun to follow suit.*® Enrollees
in commercial insurance plans — the largest
share of insured populations in the United
States — make up the largest share of ACO par-
ticipants, with more than 19 million enrollees in
such arrangements as of 2017.7%

Studies regarding the effects of ACO models
have focused on the early years of the programs.’
Medicare ACOs have shown modest savings on
claims and improved experience for patients
during the first 3 years, with net savings in a
subgroup of ACOs after accounting for bonus
payments.*?* Oregon’s Medicaid global budget
program reported savings on claims and some
improvements in quality during the first 2 years."
Previous studies of the Alternative Quality Con-
tract (AQC) of Blue Cross Blue Shield (BCBS) of
Massachusetts showed savings on claims and
improved quality during the first 4-year period,
with net savings emerging in year 4 after ac-
counting for provider incentive payments.’>"

We examined data for the AQC population and
a control population to assess changes in spend-
ing, utilization, and quality under this large-
scale global budget model, which includes finan-
cial incentives and penalties (two-sided risk),
during the 8-year period from 2009 through
2016. Although some details of the AQC have

evolved, its main features have remained un-
changed. Providers receive shared savings if
spending is below a risk-adjusted budget and
incur shared losses if spending exceeds the bud-
get.’® Providers are evaluated on the quality of
care through 64 measures (Table S1 in the Sup-
plementary Appendix, available with the full text
of this article at NEJM.org) and receive data and
reports that help them to identify areas of poten-
tial improvement. The AQC was launched in 2009
in provider organizations that collectively cared
for approximately 20% of the members of the
BCBS health maintenance organization (HMO).
These members were prospectively attributed to
the organization of their primary care physician.
About 85% of the members and providers in the
BCBS network had joined the AQC by 2013, a
percentage that remained stable through 2016.

METHODS

STUDY DESIGN

In Massachusetts, multiple efforts have been pro-
posed for slowing the growth in health care
spending.’*?® The Centers for Medicare and Med-
icaid Services (CMS) launched its models for the
Medicare Pioneer ACO and Shared Savings ACO
in 2012.2! Other private payers also expanded
alternative payment models after the formation
of the AQC.?> Moreover, state regulation has
aimed to limit health care spending to a pre-
defined growth rate, and Medicaid ACOs were
recently developed.® These factors caution
against causal interpretation of associations be-
tween the AQC and outcomes and have informed
our study design, which aims to isolate the ef-
fects of the AQC to the extent possible. The
study was supported by the National Institutes
of Health and was approved by the institutional
review board at Harvard Medical School.

DATA AND POPULATION

We analyzed all claims and enrollment data for
the 11-year period from 2006 through 2016.
BCBS enrollees were assigned to an AQC cohort
if the organization of their primary care physi-
cian had joined the AQC, with the cohort de-
fined according to the year of AQC entry (Table
S2 in the Supplementary Appendix). Physicians
or enrollees may have changed their organiza-
tional affiliation during the study period, which
could result in withdrawal from the AQC and
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potential reentry through a different affiliation.
Therefore, we adopted an intention-to-treat frame-
work and attributed all enrollees to an AQC co-
hort according to the initial year of entry, regard-
less of subsequent exit or reentry. We excluded
enrollee-year observations in which an enrollee
switched insurance plans or primary care physi-
cian midyear, since such a change could intro-
duce other incentives that might affect health
care use.

The control group for analyses of medical
claims included enrollees in employer-sponsored
commercial plans across the eight other north-
eastern states (Connecticut, Maine, New Hamp-
shire, New Jersey, New York, Pennsylvania, Rhode
Island, and Vermont) in the MarketScan Com-
mercial Claims and Encounters Database, owned
by Truven Health Analytics.?* Control participants
had enrolled in an HMO or a point-of-service plan,
which required designating a primary care phy-
sician, similar to the plans in the AQC.">?* More-
over, control employers all continuously reported
claims to Truven from 2008 through 2016.

In our main analyses, all the participants in
the AQC cohorts and the control group had been
enrolled for at least 1 calendar year. However,
because of the broad national trend in employer-
sponsored insurance populations moving from
an HMO to a preferred provider organization
(PPO) or other type of plan (e.g., a high-deduct-
ible health plan), we performed sensitivity analy-
ses to compare two subgroups of participants in
AQC cohorts and the control group who were
continuously enrolled in our HMO sample for at
least 5 years and for all 11 years, respectively.

Although cost-control efforts may have existed
in control states, broad shifts to global payment
by commercial payers were generally absent.
Pennsylvania experimented with medical-home
models, although the scale was limited.? Rhode
Island implemented state-based affordability
standards but contributed a small sample to the
control group.” Nevertheless, the control group
may not have been devoid of alternative payment
models, so to the extent that other cost-control
initiatives were present, our findings may be
conservative relative to a hypothetical no-cost-
control comparison group.

VARIABLES
In our spending analysis, the dependent variable
was claims spending at the enrollee-year level,
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which reflects negotiated prices. We evaluated
spending according to the site of care (inpatient
or outpatient) and type of claim (facility or pro-
fessional). For analyses of utilization (volume),
the dependent variable was the number of ser-
vices delivered.

In addition to age and sex, we derived indi-
vidual risk scores using the Diagnostic Cost
Groups (DxCG) model from Verisk Health,
which predicts spending on the basis of demo-
graphic characteristics and diagnoses (analogous
to the CMS Hierarchical Condition Category
risk-adjustment model).?®*

For our quality analyses, we compared AQC
data regarding process and outcome measures
of ambulatory care with New England and na-
tional average quality performance from the
Healthcare Effectiveness Data and Information
Set (HEDIS) of the National Committee for
Quality Assurance for 2007 through 2016.>° We
studied three domains of process measures
(chronic disease management, adult preventive
care, and pediatric care) and a set of outcome
measures. The definition of each measure was
binary in that it either met or did not meet a
performance threshold for enrollees eligible for
the measure (e.g., glycated hemoglobin testing
for those with diabetes). An enrollee could be
eligible for multiple measures. Organizational
performance on a measure was the percentage
of eligible patients in whom the measure of care
had met the threshold. Each AQC organization
had an aggregate quality score that was calculat-
ed on the basis of performance across all mea-
sures (with outcome measures triple weighted)
in each year; this score determined the quality
bonus and the size of shared savings and shared
risk under the budget (Table S1 in the Supple-
mentary Appendix). We averaged HEDIS quality
measures into the same domains for compari-
son with the AQC cohorts. Because HEDIS qual-
ity data were not available at the individual level,
quality analyses were unadjusted.

STATISTICAL ANALYSIS

We compared spending and utilization in the
AQC cohorts with those in the control group
using a difference-in-differences approach with-
in an ordinary least-squares regression model at
the individual-year level (see the Methods section
in the Supplementary Appendix).?! To estimate
changes in spending in large samples, we used
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a linear model, which is often preferred in esti-
mating averages despite less precision at the
tails of the distribution.*

For the 2009 cohort, pre-intervention was
defined as the period from 2006 through 2008;
post-intervention was defined as the period from
2009 through 2016. Independent variables in-
cluded age categories, interactions between age
categories and sex, DxCG risk score, indicator
variable for the AQC, year indicator variables,
and interactions between the AQC and year —
which produced our coefficients of interest. The
model also included fixed effects for each indi-
vidual insurance plan and the enrollee’s state of
residence to account for benefit design and time-
invariant factors. Standard errors were clustered
according to the individual plan.**3** The analy-
ses of spending contained 1 outcome: total
medical spending. For utilization, we analyzed
10 sentinel outcomes and adjusted for the fami-
ly-wise error rate using the Bonferroni correc-
tion. We tested for differences in pre-intervention
trends between the AQC and the control group.

We defined savings on claims in percentage
terms as a decrease in spending for medical
claims associated with the AQC divided by post-
intervention spending in the AQC. To evaluate
net savings, we compared savings on claims
with incentive payments that providers received,
including shared savings, quality bonuses, and
infrastructure support (e.g., for electronic medi-
cal records). Incentive payments, which were
audited by BCBS and providers, were proprietary
and not observed at the contract level. However,
we report these numbers as percentages of claims
spending in ranges aggregated across cohorts
and time, which allowed for the determination
of rough comparisons with savings on claims.

To break down the changes in medical spend-
ing into changes in prices and in utilization, we
first applied median prices at the claims level
to estimate changes in spending that were due to
utilization rather than price. Because this ap-
proach is fairly crude, we directly examined
quantities of key services using an analogous
difference-in-differences model.

We examined whether enrollment in the AQC
was associated with changes in risk scores. We
also performed sensitivity analyses. To separate
the AQC effects from the Massachusetts secular
trend, we compared AQC spending with the
Massachusetts MarketScan sample, even though

N ENGL ) MED 381;3

the latter contained BCBS enrollees whom we
could not identify (thus producing a conservative
estimate). We examined spending in prespecified
analyses that included pharmaceutical claims
(which were excluded from the main analyses,
since not all enrollees had drug benefits) and
tested other changes to the model. P values were
calculated only for the primary analysis because
there was no adjustment for multiple compari-
sons; confidence intervals alone are reported for
other key comparisons.

RESULTS

SPENDING ON CLAIMS

Table 1 shows the characteristics of the AQC and
control populations, with further details pro-
vided in Table S2 in the Supplementary Appen-
dix. In the 2009 cohort, unadjusted spending
grew more slowly after entry in the AQC than in
the control group and in the overall population
of commercially insured enrollees in Massachu-
setts (Fig. 1). The largest gap in spending be-
tween the AQC and the control group was in
outpatient facilities (Fig. S1 in the Supplemen-
tary Appendix). For the cohorts that entered the
AQC in 2010 through 2012, analogous plots are
shown in Figures S2, S3, and S4 in the Supple-
mentary Appendix. (Plots with the subsample of
persons who were continuously enrolled for all
11 years are shown in Figures S5 through S8 in
the Supplementary Appendix.)

In adjusted analysis, during the 8-year period
from 2009 to 2016, the increase in the average
annual medical spending per enrollee on claims
in the 2009 AQC cohort was lower than the in-
crease in the average medical spending in the
control states by $461 (95% confidence interval
[CI], =576 to —346; P<0.001), an 11.7% relative
savings on claims (Table 2, and Table S3 in the
Supplementary Appendix). The difference in pre-
intervention trends between the two groups was
not significant (P=0.55). The savings on claims
in the comparison between the AQC and the
Massachusetts control group (-$434; 95% CI,
—689 to —178) was similar to the overall com-
parison, as were other sensitivity analyses (Table
S4 in the Supplementary Appendix). The savings
were larger in the more stable samples of par-
ticipants who had been continuously enrolled for
a minimum of 5 years and for all 11 years, in
which the differences in pre-intervention trends
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Table 1. Characteristics of the AQC and Control Populations.*

Characteristic 2009 Cohort 2010 Cohort
No. of enrollees 613,054 239,544
Age (yr) 35.5+18.7 37.9+18.1
Female sex (%) 52.0 51.4
DxCG risk scoref
Mean 1.10 1.16
Median (IQR) 0.50 (0.20-1.11)  0.53 (0.21-1.20)
Enrollee percentage of cost sharing
Mean 121 12.1
Median (IQR) 8.3 (3.7-15.8) 8.3 (4.0-15.5)
No. of provider organizationsz 7 4
Type of provider (no.)
Primary care physician 1151 469
Specialist 2197 1010
Affiliated hospital 15 13

2011 Cohort 2012 Cohort Control Group
133,063 699,878 1,039,469
42.3+15.1 32.8+19.7 33.7+18.4
52.4 51.7 50.0
1.31 1.08 0.94

0.62 (0.24-1.38)

0.47 (0.19-1.06)

037 (0.13-0.91)

12.8 10.6 18.7
8.2 (3.6-16.7) 71(33-13.4) 143 (7.4-24.9)

1 5 NA

420 2115 NA

1319 7260 NA

2 10 NA

* Plus—minus values are means +SD. Beneficiaries were enrolled for at least 1 year during the study period. Enrollees in the Alternative Quality
Contract (AQC) of Blue Cross Blue Shield of Massachusetts were required to designate a primary care physician. The control group con-
sisted of enrollees in similar employer-sponsored insurance plans in eight other northeastern states (Connecticut, Maine, New Hampsbhire,
New Jersey, New York, Pennsylvania, Rhode Island, and Vermont), in which the AQC was not offered. No data on provider organizations
were available for controls. Data regarding age, sex, risk score, and cost sharing were pooled across all enrollees in the entire study period.
Cost sharing is the portion of spending paid by the enrollee (the sum of deductibles, copayments, and coinsurance premiums) and is cal-
culated as an annual percentage. IQR denotes interquartile range, and NA not available.

The Diagnostic Cost Groups (DxCG) risk score is a measure of enrollee health status that is calculated with the use of coefficients from

a statistical model that relates spending to diagnoses and demographic characteristics. The DxCG risk score is similar to the Medicare
Hierarchical Condition Category risk score and is commonly used for risk adjustment. The average risk score across all plan participants

is approximately 1. Higher values denote higher expected spending.

1 The numbers of provider organizations and providers were reported at the beginning of the contract for each cohort. During the contract,

enrollees may have entered or left the cohort. We used an intention-to-treat framework in which all the physicians who were initially included
in the contract continued to be designated as a part of the treatment cohort throughout the duration of the study period.
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were also not significant (Tables S5 and S6 in
the Supplementary Appendix).

Analogously, in the 2010 cohort, the increase
in the average annual medical spending per en-
rollee in the AQC was lower than control spend-
ing by $477 (95% CI, —608 to —347), an 11.9%
relative savings; lower by $312 (95% CI, —483 to
—141), a 6.9% relative savings, in the 2011 co-
hort; and lower by $102 (95% CI, —225 to 22), a
2.3% relative savings, in the 2012 cohort (Table 2).
The between-group difference in pre-intervention
trends was not significant in the 2010 cohort
(P=0.23) or in the 2012 cohort (P=0.52), but the
increase in spending was significantly slower in
the 2011 cohort (P=0.04). Estimates relative to
the Massachusetts comparison group are provid-
ed in Tables S7 and S8 in the Supplementary
Appendix. Spending reductions were generally
larger in the more stable subgroups of patients
who were enrolled for at least 5 years or for all

N ENGL J MED 381;3

11 years, in which pre-intervention trends were
generally not significantly different from control
trends (Tables S5 and S6 in the Supplementary
Appendix).

Unadjusted risk scores are shown in Figures
S9 through S12 in the Supplementary Appendix.
Between-group differences in risk scores were
unchanged in the 2009 AQC cohort relative to
the control group (-0.02; 95% CI, —0.04 to 0.00);
those in the 2010-2012 cohorts changed by —0.05
(95% CI, —0.07 to —0.02) to —0.09 (95% CI, —0.14
to —0.04) relative to the control group. Between-
group differences in risk scores were generally
smaller in magnitude or were not significant in
the subgroups of patients who were enrolled for
at least 5 years or for all 11 years (Tables S9, S10,
and S11 in the Supplementary Appendix; sample
sizes are shown in Table S12). Although there
was a secular trend in employer-sponsored in-
surance plans that were moving away from HMO
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plans, less attrition occurred in the AQC than in
the control group.

PRICE VERSUS UTILIZATION

A general breakdown of the change in medical
spending on claims in the 2009 cohort relative
to the control group on the basis of median
prices showed that 71% of the relative decrease
in spending was attributable to lower provision
of services during the 8-year period. The differ-
ences during the early years of the contract were
explained by lower prices achieved through refer-
rals to lower-priced providers,’>?” whereas in later
years the difference was more often explained by
lower utilization (Table S13 in the Supplemen-
tary Appendix).

Supporting these results are direct analyses
of the level of utilization in the AQC and the
control group (Table 3, and Table S14 in the
Supplementary Appendix). Across all AQC co-
horts after 2009, a lower frequency of emergency
department visits, radiography and echocardiog-
raphy, and laboratory testing was observed than
in the control group. The use of computed tomog-
raphy was lower in the 2009-2011 AQC cohorts
but not in the 2012 cohort, whereas changes in
magnetic resonance imaging, positron-emission
tomography, and nuclear imaging were more
mixed. In some AQC cohorts, the number of
prescriptions for specialty drugs was lower than
that in the control groups. For preventive care,
there were mixed results with respect to the use
of colonoscopy among enrollees between the ages
of 50 and 85 years and the use of mammography
among women 40 years of age or older. No con-
sistent between-group differences in changes were
observed for inpatient admissions or outpatient
visits or consultations. Results for the compari-
sons between the AQC and the Massachusetts
comparison group are shown in Table S15 in the
Supplementary Appendix.

NET FISCAL PERFORMANCE

Weighted average savings on claims (unadjusted
and adjusted) were compared with unadjusted
BCBS incentive payments. In the 2009-2010 co-
horts, claims savings were exceeded by incentive
payments in the early years — a period of initial
investments. In later years, claims savings gen-
erally exceeded incentive payments to produce
net savings, especially in more stably enrolled
samples (Table 2, and Tables S16 and S17 in the
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5004 . Massachusetts ...

o0 e

< =

5 4,000 Y

- 2009 AQC

a

[ cohort

=8 3,000

El Control group

g8

S5 2000

Eﬁn.

g

Z 1,000~
RS S S Sy Sy v S SR SR A
P F & PSP
A S S S S S S S

Figure 1. Medical Spending on Claims in the 2009 AQC and Control
Populations.

Shown is the unadjusted medical spending on claims for the 2009 Alterna-
tive Quality Contract (AQC) cohort of Blue Cross Blue Shield of Massachu-
setts, the control group consisting of enrollees in similar employer-spon-
sored plans across eight northeastern states (Connecticut, Maine, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Ver-
mont), and enrollees in similar employer-sponsored plans in Massachu-
setts, as defined in the MarketScan Commercial Claims and Encounters
Database. This Massachusetts comparison group includes Blue Cross Blue
Shield of Massachusetts enrollees, who could not be separated from enroll-
ees of other private insurers in the state. The gray vertical line indicates the
initiation of the AQC.

NEJM.ORG JULY 18, 2019

Supplementary Appendix). In the 2011-2012 co-
horts, savings were generally larger than incen-
tive payments. Claims savings during the period
from 2009 through 2012 differed from those in
previous evaluations because of differences in
the control group, which in this study has been
further restricted to employers that continuously
reported claims through 2016.5%

Missing from this comparison were any incen-
tive payments to providers in control states, which
were not captured in the claims. Any quality
bonuses, shared savings under alternative pay-
ment models, or other incentive payments would
render claims spending in control states a con-
servative estimate of total system spending in
those states.

QUALITY
Unadjusted quality measures for the 2009 cohort
and New England and national averages are
shown in Figure 2. Within process measures,
the percentage of eligible enrollees who met the
criteria for quality care with respect to chronic
disease management (e.g., diabetes care) im-
proved from an average of 81% before the initia-
tion of the AQC to 88% after the initiation,

257

The New England Journal of Medicine
Downloaded from negjm.org at BRANDEIS UNIVERSITY on December 9, 2019. For personal use only. No other uses without permission.
Copyright © 2019 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

‘uostiedwod Kiewd siyi 10y 100°0>d |
‘pouad 9T0Z—#10Z 2Yi pauueds jjey puodas ayi pue ‘€10z YSnoiys A1jus jo Jeak ayj pauueds s1oe4jU0D JO JjeY
141 3Y3 ‘SUOY0d Z10Z-TT0Z Y} 4104 ‘pouiad 9T0Z—£T0Z 2y} pauueds jjey puodas ayi pue ‘Z10z YSnoays Aius jo seak sy} pauueds s}oeIjUOD 4O JjBY IS4l dY} ‘SUOYOd 0TOZ—600Z Y3 404 [p
‘po
-1sn(peun aie K10821eD SIY} Ul sanjeA pajsi| ay} ||y ‘suoljeziuedio sapiroid pue S dy3 U2aMIaq SIOBIIUOD 4O A}ijeIUapILOD 3y} 0} Suimo sadues ul pariodas asam sjuawiAed asay ) "awiy
J19A0 syuawAed aainuadUI 93EISAR JOMO| Ul PaYINSaJ Sasnuoq asay) ‘a3esane uQ “(|aAs] 198pnq ay) uo paseq jou) juawked yiuow-iad-1aquiaw-iad e 03 1938pnq ays Jo a8ejuadiad e wouy
PaA|OAS sasnuoq AH[enb ‘4oA0I0|N H40MIBU SGDY dY3 SSOUOE 25IGAB Y} UO PISEQ PUL} B 0} pudi) 193pNng-paxiy B WOy parow [ppow DOV ay1 ‘110z ul Suuuideg ‘wesSoad ayy ur 529
-||oJu? ||e 4o} Sieak pue S10Yod ssoude parydiom Suipuads swied 91A195-104-99) a3eiane Aq sjuawiked aAuadul syl ulpialp Aq sadejuadiad ojul pajeds ‘(uoneinp Aue Jo JuaW[|oIUd SNO
-NUIUOD 40} BLISILID UOISN|IXS ou Yiim) wesSoad sy} ul S93||04ud [|B J0O) SISNUOQ 24N1dNIISEIUL pue ‘sasnuoq Aijenb “128pnq a3 sapun sSuines paseys papnpul sjuawied aauadul sgdg §
"S9SA|eUB SDUBIYIP-UI-DUDILIP Sy} WOJ) SINS3J JO SISE] 3Y} UO pale|nd[ed aiam s3ulnes pajsnipy
*dnosd |013u0d 3y} pue spoYod DOV Ay} Ul paasasqo swiep uo Suipuads mes ul saSueyd Jo siseq ay} UO pale|nd|ed uam S3ulAeS pajsnipeun ‘sieak pue spoyod ssoude pajySiam
Buipuads swie|d 921A195-104-99) a3eiane Aq swile]d uo s3ulaes adesane Suipialp Aq sadejuadiad ojul pajeds aiam Aay (Sieak pue sO0Y0D $S0Jde pajydiom a1am swie|d uo s3ulnes adesany I
‘siaked dnou3-josquod Aq syuswed aAnuadUl Jo 3dUISGe Y} Aq payiwl| aJe dnoid [043u0d 3y} pue s1oYod DY Yyl usamiaq Suipuads jau jo suosiedwod ‘sny] ‘dnoid
|043U0D 3U3 Joj BlEP SWIE|D 3y} Ul painided jou a1am dnouS |0J1uod ay3 ul siapiroid 0] SIaINSUl LWOJ) SLUIEJD JO SPISINO SpeLU d4am Jey) sjuawiked aAijuadul Aue ‘a30u O "[aA3] Jeak 1o 1oy
-0 2y} 03 Suipsodoe sjuawiAed aaiuadUl Jo Suiiodas papnpaud jeyy suoieziueSio sapinoid pue SgDg USIMISQ SIOBIIUOD JO AJjBIIUSPILLIOD By} 0} Suimo sporiad 1oBIIUOD 13U} JO SAAjeY
pUOD3S PUE 1511} 3Y] JSAO SHOYOD ZTOZ-TT0Z PUB 0TOZ—600Z Y} 104 A|2A1103|02 pajuasaid ale sjuswiked aAiuadul pue swired uo s3uines aSesane 4oy aduewIopad [edsy 1au 1oy sanjen L
"019Z 2J9M S103EDIpUI JBSA pu J03EDIpUl DOV Y} USaMISq SUOI}
-DeJa1UI UolUaAIIUI-ald Ty sIsay10dAy ay) Jo S1S91-4 JUlof JOo 3SN By YIM ZG'0 PUB ‘400 ‘€2°0 ‘S50 JO SanjeA ¢ padnpoud dnouS [oi3uod sy pue spoyod DOV INoj 3yl JO YoBS Udam)
-2q spuau} uoiuaAIdiui-aad jo suosuedwo) DOV ays Sutuiof aye [2a9] Suipuads a8esaAe s 110Y0d 3y} 0} dAIE[RS S2SEIUDISd 0} P3JEDS 2U3M 1OLOD LDES 40} S}NSAI PRSn(py "Sa}eLIBAOD
1o} quawisn(pe Jaye (sa1eis uialseayuou Jayo 1ydie Jo Sunsisuod) dnoud j04uo0d ayi Ul asoyl snulw suoyod DOV (Sg14) pla1ys anjg ssoud an|g ay1 ul 3uipuads ur saueyd pajen|ess
1By} SISA|jeue UOISSaU334 SIDUBIBYIP-UI-DUIBYIP B LUOJ) PAUIEIGO UM S} NSau palsnipy “Jeak Jad 93||0iua yoes 4oy aue (siejjop 910z 03 paisnipe-uoneyur) Suipuads [BDIPaLU JO) SAN|EA ||V

(zz 01 522-)
A 201~ 97y v8v's vy Uy HoYyod 7102
(Ty1- 01 €8%-)
69~ [Af LST'Y 86£'€ YISy 1€S'Y H0oYod 11027
suoyod
1 (34 (02 291 (£v) 08 Z10Z pue 1102
(£¥€- 01 809-)
61T~ LIy~ 'y 787'c 720y vz8's 10Y0d 010
(9v€-019£5-)
L1T- 9%~ 990y 860'¢ 96'€ 607'€ [10y0> 6002
suoyod
yI-€1 LT-91 (zv1) st (06) €8 0102 PUe 600C
% % (passnlpv) pazsnipoun % (sn)s
brenuodjo  [enuodjo  [oeauodjo  fenuodjo  S8uryd (1> 9656) D0V-1s0d J0V-24d D0V-isod J0V-24d
JleH puod3s  jleH1sil4  jjeH puodas JleH 15414 aA1E|RY paisnipy paisnipeun paisnfpeun  paisnlpeun  paisnlpeun
(s1apinoig 01 swie|D [edIpapy uo sadualRylq dnoun josuo) 1oyod DOV laeap
syuawikeq aAnuadu| sgOg s8uines aSesany ul auaseylq

z'suonejndod jos1uo) pue DOV Y1 Ul dUBW.IONI [edsl4 19N pue Suipuads [edipa|y ul sa8uey) “z 9|qeL

NEJM.ORG JULY 18, 2019

N ENGL J MED 381;3

258

The New England Journal of Medicine
Downloaded from negjm.org at BRANDEIS UNIVERSITY on December 9, 2019. For personal use only. No other uses without permission.

Copyright © 2019 Massachusetts Medical Society. All rights reserved.



HEALTH CARE SPENDING AND QUALITY WITH GLOBAL PAYMENT

*U01303110D
1UOLI24UOY S} JO 3SN DY} YIM d}eU 401D 3SIM-A|ILLIE) DY} JOf JUBLISNIPE Y}IM SIJBIIBAOD 104 S|OJILOD LDIYM ‘|SPOLU [BDIISIJEIS S} LU0 SIBLUIISS a1k Saduaidylp dnoiS-usamiaq paisnipy
*(sa1E3S UIBISEAYLIOU JaL10 YS13 Ul $33]|04uUd a°1) dNnoud [osuod sy pue 1oYod DOV Yl UaaMIaq SaSUBLD S} Ul SDUSIYIP SY] Se Pale|Nd[ed d4am sadualaylp dnoiS-usamiaq parsnipeun j
*19p|0 40 33k 4O Sieak O 249M OYM SI3||0JUD d|ewWdy Ul palpnis sem AydesSowwew Jo a3es 3y} pue ‘sieak Gg pue 0§ jo sade ay}

U99MJ3q 219M OYM $33]|0JU Ul pajiodas sem Adodsouo|od jo ates ay3 ‘sauljaping Suiuaaids yim Jualsisuo)) “Jeak 1ad saajjoius QT 4ad sa21AISS JO Jaquunu ay) se passaidxa si uonezinn L
‘Aydes3owoy uoissiwa-uoipsod |34 pue ‘Suidewn adueuosal dipudew YN ‘Aydesdowol payndwod sajousp |

OOV ay1 uiuiof 1aye 1oyod ay) ur uonezijiin a3eiane ay) 03 aAlejal saSejuaniad o) pajeds iam LOYOD UDES J0) S NSal parsnipy “Jeak Jepus|ed T 1Sed| Je J0) p3||0iud a1am sjuedidiyed ||y x

(gg0r1Z)
91 60 0 0z 505 43 L'1- €€s 6% uolssiwpe juainedul
(§z1-011°£5-)
LT~ 8y 68T~ el L€81 voLT LS~ 9°€/T €647 HsIA Juswpedsp Aousdiswg
(8'%€019°¢81-)
LT- vyL- 8°9¥ 9781 9'6YTY 0°£96€ v'61 0°ZSEY 9'7ZIY UOI383|NSUOD 10 HSIA PO
(#°€00T- 01 £'87£T-)
99T~ 6'G9€T- 967~ £'66S ¥°59€9 1'99/5 6°70€ v'z7€T8 S'626L 1591 K10jes0qET]
(§'1-03 £¥2-)
0Tz~ T€T- 6'1- 001 9°09 9°0$ 18 4 VS uondudsaid 3nip-fyjeidads
(9901 7°9T1-)
V- 8- €81~ L9T- 7601 1921 0S¢~ 080T 0 vl Suiewr sespnu/13d/ 14N
(0'9-010'12-)
9'¢T- S€T- 761~ 6'6- €68 1°66 1'62- £'66 '8zl 1D
(9°/-0167/-) AydesBoipiedoyds
8- 00y~ 908~ 9 1108 8¥SL £ye- 00738 €YL8 4o Aydei3oipey
SuiBew
(z9g1 01 £°ST-)
8¢ 709 1'6S SUT T9T1T 9°€Y6 L1€T €'696T LEEET AydesZowwepy
(8°0€ 018°6)
10T €81 1 9'/- geel TVl 9°¢ 6181 €'8LT Adodsouojod
94BD dAIIUIAAIY
% 1d/s2ajj04ua 00O T /52214425 o 1aquinu
a3uey) (1> 9%56) paisnipeun ERIPRIENTg (9102-6007) (8002-9007)  ®du1341Q (9102-6007)  (8002-9007)
SAIle|2Y paisnipy DOV-isod J0V-24d DOV-150d D0V-24d
Tsaduaiaylq ul aduasaylg dnoun josuo) 1oyo) DOV 6002 Laoinias o Kio8ared

z'suopieindod [013u0D pue DOV 600Z 3y3 ut uorezijin ui saBuey ‘¢ 3|qeL

259

NEJM.ORG JULY 18, 2019

The New England Journal of Medicine
Downloaded from negjm.org at BRANDEIS UNIVERSITY on December 9, 2019. For personal use only. No other uses without permission.

N ENGL ) MED 381;3

Copyright © 2019 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

A Process Measures for Chronic Disease Management

~e— 2009 Cohort New England National
(metabolic) (metabolic) (metabolic)
~#+2009 Cohort New England National

(depression) (depression)

(depression)

B Process Measures for Adult Preventive Care

g 100 g 100+
o i
5 90 e e 5 90
wn wn
8 8
2 gle—mer . 2 4 2009 Cohort
= =
® 704 T 70 New England
(o4 a----=sathy (o4
260 Aoee et N I i, it 2 60+
= - = )
3 3 National
S 504 S 504
2 2
8 405 8 405
® ®
R I I I I I I N R N I I I I R
3N N N N 34 > \d > M N 3N N N\ N 34 N4 N ¥ M
R R I R P P S S AT SR S S
C Process Measures for Pediatric Care D Outcome Measures for Glycated Hemogloblin and Blood-Pressure
Control
—e— 2009 Cohort New England National
(glycated (glycated (glycated

hemoglobin)

=4= 2009 Cohort
(blood pressure)

hemoglobin)

New England
(blood pressure)

hemoglobin)

National
(blood pressure)

o 100+ o 100+
£ 2009 Cohort <
o o
é 90+ % 90-]
3 New England 3
= 804 = 804
= =
S 70 S 70
(o4 National (og
£ 601 2 60
3 3
S 504 s 50+
2 2
8 405 5 405
- -
I I
R I I I I I I N R N I I I I R
> Q¥ Y Q¥ ¥ Q¥ ¥ ¥ ¥ ¥ Q¥ ¥ Q¥ N
S S S S S S SS S S S S S S S

Figure 2. Quality Measures of Process and Outcome in the 2009 AQC Cohort, as Compared with New England and National Averages.

Shown are process quality measures, which were divided into three domains: chronic disease management (Panel A), adult preventive
care (Panel B), and pediatric care (Panel C). All the process measure plots are averages of individual measures in each domain, as out-
lined below. Also shown are outcome quality measures, including blood-pressure control for enrollees with hypertension (target level,
<140/90 mm Hg) and glycated hemoglobin control for enrollees with diabetes (target level, <9%) (Panel D). The gray vertical line indi-
cates the initiation of the AQC. The domain of chronic disease management included six measures: cardiovascular testing for screening
of low-density lipoprotein (LDL) cholesterol; glycated hemoglobin testing, eye examination, and nephropathy screening for enrollees
with diabetes (metabolic subcategory); and short-term and maintenance pharmacologic treatment for enrollees with depression (de-
pression subcategory). The domain of adult preventive care included five measures: breast, cervical, and colorectal cancer screening;
chlamydia screening for enrollees between the ages of 21 and 24 years; and no prescription of antibiotics for acute bronchitis. The do-
main of pediatric care included six measures: appropriate testing for pharyngitis; chlamydia screening for adolescents between the ages
of 16 and 20 years; no prescription of antibiotics for upper respiratory infection; and well care for babies under the age of 15 months,
children between the ages of 3 and 6 years, and adolescents between the ages of 12 and 21 years. No pre-AQC data at the enrollee level
were available for outcome measures in the AQC. There were changes in definitions for three other outcome measures — blood-pres-
sure control in enrollees with diabetes and control of LDL cholesterol in enrollees with diabetes or cardiovascular disease — or the mea-
sures were discontinued by the National Committee for Quality Assurance. The results of those measures are provided in Figure S13 in
the Supplementary Appendix.
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whereas New England and national averages
were unchanged at 85% and 79%, respectively.
Measures for the treatment of depression trend-
ed similarly to the New England and national
averages, with values generally ranging from
approximately 55 to 65%. The percentage of en-
rollees who met the criteria for quality care with
respect to adult preventive care improved from
62% before the initiation of the AQC to 74%
after the initiation. New England and national
averages improved from 60% to 63% and 55% to
57%, respectively. Measures of pediatric care in
the AQC improved from 83% to 90%, as com-
pared with improved values of 75% to 79% for
New England and 64% to 68% nationally.

Outcome measures for hypertension and con-
trol of glycated hemoglobin among enrollees with
diabetes — the only measures with complete
post-AQC data and no changes in the measure
definition — improved from 75% in 2009 to 85%
in 2016. Meanwhile, New England and national
averages declined slightly (Fig. 2D). In the Sup-
plementary Appendix, outcome measures with
incomplete data are shown in Figure S13, and
quality measures in the 2010-2012 cohorts are
shown in Figures S14, S15, and S16.

DISCUSSION

Medical spending on claims in the AQC grew
slower than spending in the control group during
the 8-year period from 2009 through 2016. In the
early years after the AQC initiation, these savings
on claims — which reflect changes in provider
behavior — were largely generated through refer-
ring patients to lower-priced providers or places
of service. In later years, the savings on claims
were generated increasingly through lower utili-
zation, including the use of laboratory testing,
certain imaging tests, and emergency depart-
ment visits. The use of some services declined
among all the AQC cohorts, whereas changes in
the use of other services varied.

Although it was challenging to measure the
net fiscal performance of the AQC against the
control group, savings on claims exceeded in-
centive payments in the later years of the initial
AQC cohorts and across the years of the later-
entry cohorts.’® Most quality measures for en-
rollees in the AQC were better than the New

England and national averages of the National
Committee for Quality Assurance, although a
lack of enrollee-level comparison data precluded
the use of statistical analyses. It is likely that the
changes in provider behavior in the AQC cohorts
were aided by the contract’s built-in incentives,
by data and reports from BCBS, and by peer sup-
port among the providers. Savings on claims in
the AQC, which budgeted the entire continuum
of care, appeared to be larger than in other
models that budgeted a segment of care, such
as inpatient spending®?® and patient-centered
medical-home models.?®3#3

We did not find a greater intensity of diag-
nostic disease coding on claims (which would
denote a larger disease burden and garner larger
global budgets, a concern for risk-adjusted pay-
ment models) among providers in the AQC than
in the control group. On the contrary, the dif-
ferential decreases in AQC risk scores may be
explained by an increase in coding intensity that
took place in the control populations or by chang-
es in health status, which are difficult to sepa-
rate. The latter could reflect changes in health
(possibly attributable to the AQC) or in the case
mix — perhaps enrollees with lower risk scores
joined the AQC and higher-risk ones withdrew
(e.g., to join PPOs or other insurers). Although
members who were enrolled longer in the AQC
had lower risk scores than those with a shorter
duration of enrollment, the rate of attrition in
the AQC was substantially lower than that in the
control group, which suggests that the introduc-
tion of the AQC probably did not induce sub-
stantial withdrawal from the HMO population.

This study has several limitations. First, con-
ditions in Massachusetts (e.g., the presence of
Medicare ACOs, payment reform among other
commercial payers, and state policies) may have
contributed to the findings, especially in recent
years.** Such factors are difficult to disentangle
from the AQC effects. However, conservative esti-
mates that are based on data from the Massa-
chusetts control group (which also contained
BCBS enrollees who would have cancelled out
any AQC effects) still suggested savings on claims
in the AQC, although some estimates were, as
expected, less statistically precise (Tables S7 and
S8 in the Supplementary Appendix).

Second, control states may have pursued cost-
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control methods, such as affordability standards
in Rhode Island. If such efforts slowed spend-
ing, our estimated savings may be conservative.
Third, voluntary participation in the AQC invokes
concern about selection bias, although providers
faced disincentives for nonparticipation and the
vast majority of providers in the BCBS network
had entered the AQC by 2012.

Fourth, our results may not have generaliz-
ability for other ACO arrangements (e.g., one-
sided models in which providers receive poten-
tial financial rewards but not risks), other
payers (e.g., Medicare, which has largely uni-
form prices), or other states. Finally, the asso-
ciation between the AQC and quality is limited
by unadjusted analysis owing to the lack of
enrollee-level comparison data. However, previ-
ous adjusted analyses with the use of BCBS
enrollees who were not in the AQC as controls
showed better quality in most measures than

In conclusion, during the 8-year period after
the initiation of the AQC, the growth of spend-
ing on medical claims was lower in the AQC
than in a control population. Changes in referral
patterns during the early years of the contract
were followed by reductions in utilization of
certain services. These findings suggest that an
ACO model with both financial rewards and
penalties, including quality incentives, may offer
a framework for slowing the growth in medical
spending without sacrificing the quality of care
for patients.

The content of this article is solely the responsibility of the
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the National Institutes of Health.
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