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Purpose: Primary care physicians are increasingly participating in accountable care organizations
(ACOs). While prior studies have identified ACO and patient characteristics associated with savings,
none have examined characteristics of the communities served by ACOs. Our objective was to assess the
relationship between an ACO’s service area characteristics and its savings rate.
Methods: In this cross-sectional study, we used the Centers for Medicare and Medicaid Services 2014
Medicare Shared Savings Program ACO Provider and Beneficiary, and Public Use Files to identify ACO
and beneficiary characteristics. We used the American Community Survey to measure community deprivation at the ACO service area–level by using the social deprivation index. The outcome of interest was
the ACO savings rate. We conducted bivariate analyses and regressions, adjusting for ACO organization
and beneficiary characteristics.
Results: Our sample consisted of 320 ACOs participating in the Shared Savings Plan. The savings
rate for ACOs serving the most deprived communities was 1.19% compared with 1.14% for those
serving the least deprived. Adjusting for ACO and beneficiary characteristics, however, ACOs serving the most deprived had a savings rate that was 2.3 percentage points lower than those serving
the least deprived.
Conclusions: ACOs serving deprived communities generate less savings. These findings are important
to primary care practices, payers, and policy makers anticipating continued ACO expansion, if population health is to be achieved equitably. (J Am Board Fam Med 2019;32:913–922.)
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A central driver of the transition from volume to
value has been the Centers for Medicare and Medicaid Services (CMS) and, speciﬁcally, its Accountable Care Organization (ACO) program. ACOs are
coordinated groups of health care providers en-
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gaged in alternate payment schemes that link cost
and quality of care to reimbursement. When they
reduce spending below a Minimum Savings Rate
(MSR) while meeting quality standards they receive
a percentage of the savings. Evaluations of the ﬁrst
years of the program reveal positive results, particularly for those that are physician owned and primary care based.1,2 As of 2016, CMS reports that
ACOs have generated more than $1.29 billion of
savings (0.2% of total Medicare spending),3,4 and
cover more than 9 million beneﬁciaries in Medicare
Shared Savings Program (MSSP) ACOs alone.
Year-to-year changes underscore the potential for
greater savings.3,5 This has occurred despite attrition and mixed ﬁnancial performance, highlighting
the need for a more nuanced understanding of the
drivers of ACO success.6 The continuing success of
the ACO experiment requires richer evaluations of
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ORIGINAL RESEARCH

Study Data and Methods
This study examines whether ACO service area
community characteristics, as measured by the social deprivation index (SDI; further described below under ACO Service Area Measures), are associated with savings among MSSP ACOs in 2014.
Data
In 2014, 333 ACOs participated in the MSSP, covering 5.3 million fee-for-service (FFS) beneﬁciaries. The participating ACOs were identiﬁed using
data from the 2014 shared savings program (SSP)
ACO Provider File. Their performance year (PY)
assigned beneﬁciaries were linked using the 2014
shared savings program (SSP) ACO Beneﬁciary
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File. The main outcomes and ACO characteristics
were from the 2014 MSSP ACO Public Use File.
Service area was determined using beneﬁciary ZIP
codes from the 2014 Medicare Master Beneﬁciary
Summary File. As they were not publicly available,
beneﬁciary data were purchased and only available
for 2014 ACOs.
Information regarding ACO service area community characteristics was obtained from the
American Community Survey (ACS) 2008 to 2012
5-Year ZIP Code Tabulation Area (ZCTA) –level
estimates. The Health Resources and Service Administration–Uniform Data System Mapper’s 2013
ZIP-Code to ZCTA Crosswalk was used to link
beneﬁciaries’ residence 5-digit ZIP codes to their
ZCTA-level neighborhood characteristics in ACS.
ACO Service Area Measures
We deﬁned an ACO’s service area to be the ZCTAs
where 70% of its Medicare FFS beneﬁciaries reside.
Speciﬁcally, we mapped beneﬁciary ZIP codes to
ZCTAs, calculated the number of beneﬁciaries per
ZCTA, rank ordered those ZCTAs from most to
least, and then identiﬁed those ZCTAs comprising
70% of beneﬁciaries in the ACO (Supplemental Figure 1).20,21 The average number of ZCTAs in the
70% service area was 32. A sensitivity analysis was
performed using a range of thresholds for the service
area to test the robustness of the results. Service area
ZCTAs did not have to be contiguous.
Since our aim was to examine whether ACO
savings varied across deprived and nondeprived
communities, we were interested in the overall socioeconomic status (SES) of the service area rather
than individual components. Hence, we used the
SDI measure proposed by Butler et al.22 SDI is a
measure of social and material deprivation, constructed by combining a variety of established publicly available socioeconomic measures into a composite measure using a latent variable approach.
Speciﬁcally, ﬁrst, each of seven American Community Survey ZCTA-level socioeconomic community characteristics—percent of households with income less than 100% federal poverty line, dwellings
units where the number of inhabitants is greater
than the number of rooms, households with no car,
rental units, and single parent households, percent
of those with less than 12 years of schooling, and
percent of 18 – 64-year-olds who are nonemployed—are expressed in centiles across ZCTAs.
Then, factor analysis weighted by the ZCTA pop-
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the underlying factors and their dissemination
among practices, health systems, to ensure that
beneﬁts are equitably distributed.
There are many levels on which to explore ACO
success, including individual, organizational, community, and regional characteristics. Recent studies
have drawn attention to the association between
success and organizational characteristics such as
structure and practice patterns,7–10 while others
have linked savings to beneﬁciary-level demographics.11–13 Lewis et al14 also showed that ACOs
tend to form in relatively resource-rich areas, potentially widening existing disparities. This ﬁnding
has been replicated at the physician level and across
other CMS payment models like Comprehensive
Primary Care Plus.15 Although a third of primary
care physicians (PCPs) work in ACOs, participation is lower in places with vulnerable populations.16 These studies have identiﬁed important
patterns among ACOs, though none have mapped
ACO success against the contextual, communitylevel characteristics of their respective service areas.
While area-level social determinants inﬂuence
health, researchers have yet to account for them in
ACO models.17–19 Given their impact, it is critical
to understand how these community factors affect
ACO performance. If, for example, ACOs serving
lower resource communities systematically underperform, practices in these areas will neither participate in ACOs nor share in their beneﬁts,
thereby widening health disparities.11,13,14 Our
study seeks to address this question by exploring to
what extent contextual service area characteristics
are associated with ACO savings.

ulation size was performed on the above seven
socioeconomic measures, then factor loadings from
the analysis were used to construct the SDI. The
paper also includes a more comprehensive version
where two demographic factors—Black and highneed age group—are added, but since we are
mainly interested in the socio-economic disadvantage of an area we selected the reduced version, in
which the demographic factors were dropped due
to lower factor loadings. Following their method,
we created a ZCTA-level SDI using 7 service-area
SES measures ranked in percentiles, then calculated the weighted average service area SDI for
each ACO using beneﬁciaries per ZCTA as
weights. The 7 ACS SES measures considered were
percentage of adults 25 years and older who had less
than high school education, with crowded housing, of
households without a car, of adults under 65 years
who were not employed, of households with income
less than 100% federal poverty level, with renteroccupied housing, and of single-parent households.
SDI is constructed such that it is standardized to
mean of zero and standard deviation of 1. A higher
SDI indicates greater deprivation.
We then divided the ACOs into quartiles, by
service area SDI. The top quartile (quartile 4 in the
tables and ﬁgures below) represents ACOs that served
on average the most deprived communities, whereas
the bottom quartile, the least deprived (quartile 1 in
the tables and ﬁgures below). Two ACOs in Puerto
Rico were dropped since SDI was not available.
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Outcome
The main outcome was the ACO shared savings
rate. An ACO’s savings rate was the difference
between the total updated benchmark expenditures
and the total expenditures of beneﬁciaries expressed as a percent of the former. The savings rate
of our ACO sample ranged from ⫺13.4% to 16.0%
(Figure 1). We also assessed whether the ACO
shared in savings—a dichotomous variable. ACOs
were eligible to share in savings if their savings rate
was equal to or greater than the required ACOspeciﬁc MSR and their quality performance was
satisfactory.
Other Variables
Other ACO organization and beneﬁciary characteristics included the number of beneﬁciaries, the
year of program entry,23 share of ACO providers
that were PCPs, and proportions of beneﬁciaries
who were aged 85 years and older, female, white,
aged dual eligibles, and disabled. Aged dual eligibles were 65 years and older Medicare beneﬁciaries
who also qualiﬁed for Medicaid, and disabled were
under age 65 years who received Social Security
Disability Income.
We additionally adjusted for the ACO-speciﬁc
per-capita historic benchmark expenditure in the
analysis, since it is easier to save for those that are
historically inefﬁcient (through higher benchmarks). We also included the weighted average of
Centers for Medicare and Medicaid Services–Hier-
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Figure 1. The Sample Savings Rate distributions for the bottom (Least Deprived) and top (Most Deprived) Social
Deprivation Index Quartile Accountable Care Organization groups in 2014.

Analysis
First, we looked at the differences in the savings
rate distribution between the ACO group whose
service area was in the bottom SDI quartile (least
deprived) and the group whose service area was in
the top SDI quartile (most deprived). Then, using
t-tests, we compared mean observable characteristics of the 2 groups across organizational, beneﬁciary, and service-area levels (Figure 1).
To compare the differences in the savings rate
across ACOs with varying SDI, we conducted ordinary least square (OLS) regression with ACO
savings rate as the dependent variable and SDI
quartile, ACO characteristics, and beneﬁciary characteristics as the independent variables. In addition,
we ran a sensitivity analysis using each component
of SDI independently to examine which socioeconomic factors may be driving the results (Supplemental Figure 2).
We also examined whether the probability of
ACO having shared in savings changes with the
service area’s SDI using a logistic regression model.
The estimated coefﬁcients of the SDI quartiles are
expressed in odds ratios, showing the differences in
the odds of sharing in savings relative to the top
quartile group—those ACOs serving on average
the most deprived communities.
This protocol was approved by the Institutional
Review Board of the American Academy of Family
Physicians.

Results
Our ﬁnal sample consisted of 320 ACOs that participated in the 2014 MSSP, covering 5.2 million
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Medicare FFS beneﬁciaries. Two hundred thirtynine of these ACOs did not share in savings almost
entirely (233; 97%) due to cost, where their actual
savings rate was less than the target savings rate set
by CMS.
ACO Characteristics by SDI
The distribution of savings rate varied across ACOs
in PY 2014 (Figure 1) and differed between those
whose service areas were in the most deprived
quartile for SDI and those in the least. Compared
with the “least-deprived” quartile, the distribution
of the “most-deprived” quartile group demonstrated relatively more ACOs with extreme savings
rates. ACOs in the most deprived quartile had a
slightly higher average savings rate (1.19% vs
1.14%).
There were signiﬁcant differences in mean observable characteristics between the ACOs that on
average served the most- (quartile 4) and least(quartile 1) deprived communities (Table 1). With
regard to organization characteristics, those ACOs
that served the most-deprived communities were
on average more likely to be smaller, located in the
South, and have a higher per-capita benchmark.
However, there were no statistical differences either in the ACO’s year of program entry or in team
composition as measured by the share of PCPs. In
addition, ACOs serving the most-deprived areas
had higher percentages of beneﬁciaries who were
dual eligibles, nonwhite, and disabled. Their beneﬁciaries also had a higher weighted average CMSHCC risk score.
As expected, service areas in the most-deprived
SDI quartile fared worse in all components of SDI.
The average ACO service area in the most- (least-)
deprived SDI quartile had 19.5% (8.5%) of adults
with less than a high-school education, 19.9%
(8.7%) of the households living under the federal
poverty level, 4.9% (1.7%) of the housing units that
were too crowded, and 39.9% (26.0%) in rental
units, 12.9% (5.9%) of the households that do not
own a vehicle, and 21.4% (13.9%) in single-parent
households.
Regression Results
Our main OLS regression results indicate that
ACOs serving the least-deprived areas had a savings
rate that was 2.3 percentage points higher than
those serving the most-deprived areas (Table 2).
Our sensitivity analysis demonstrates that the re-
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archical Condition Category (CMS-HCC) riskscore across enrollment types, using the shares in
enrollment type as weights, to take into account the
average relative health status of the assigned population. The CMS-HCC risk scores were only used
to adjust for the changes in the health mix of the
assigned beneﬁciaries when updating the benchmarks in the PY.
The aged dual eligible variable represented the
share of ACO beneﬁciaries that also qualify for
Medicaid. We also added the PCP share variable to
adjust for differences in team composition across
ACOs. However, 11 ACOs had no information on
the number of PCPs and were dropped from the
sample.

Savings rate (%)
Shared in savings
Organization characteristics
Number of assigned beneﬁciaries
Entry year
2012
2013
2014
Region
Northeast
Midwest
South
West
Track 2
Per capita historical benchmark ($)
Quartile 1
Quartile 2
Quartile 3
Quartile 4
% Primary care physicians
Beneﬁciary characteristics
% Age 85 and older
% Female
% Aged duals
% White
% Disabled
HCC score
Service area characteristics
Number of ZCTAs
Social Deprivation index
% ⬍ 12 years of schooling
% Crowded housing units
% Households with no care
% ⬍ 100% FPL
% Renter occupied
% Single-parent households
N

Quartile 1
(Least Deprived
Service Area),
Mean (SD)

Quartile 4
(Most Deprived
Service Area),
Mean (SD)

Quartile 2,
Mean (SD)

Quartile 3,
Mean (SD)

1.14 (4.65)
0.31 (0.47)

⫺0.18 (4.46)
0.23 (0.42)

⫺0.25 (5.42)
0.25 (0.44)

1.19 (4.95)
0.23 (0.42)

22,245 (19518)

18,552 (17667)

14,864 (10962)

9,714 (6782)

0.36 (0.48)
0.31 (0.47)
0.33 (0.47)

0.25 (0.44)
0.36 (0.48)
0.39 (0.49)

0.39 (0.49)
0.3 (0.46)
0.31 (0.47)

0.34 (0.48)
0.24 (0.43)
0.43 (0.5)

0.34 (0.48)
0.23 (0.42)
0.33 (0.47)
0.11 (0.32)
0.00 (0.00)
10,172 (2090)
0.25 (0.44)
0.24 (0.43)
0.33 (0.47)
0.19 (0.39)
42.26 (21.14)

0.19 (0.39)
0.23 (0.42)
0.4 (0.49)
0.19 (0.39)
0.00 (0.00)
9,613 (1801)
0.36 (0.48)
0.30 (0.46)
0.21 (0.41)
0.13 (0.33)
41.95 (20.32)

0.15 (0.36)
0.28 (0.45)
0.44 (0.5)
0.14 (0.35)
0.01 (0.11)
10,741 (2314)
0.18 (0.38)
0.26 (0.44)
0.26 (0.44)
0.30 (0.46)
40.57 (18.12)

13.1 (3.0)
57.5 (2.0)
4.0 (2.8)
88.3 (8.2)
10.4 (3.7)
1.0 (0.1)

12.5 (3.2)
57.1 (2.0)
5.0 (4.0)
88.9 (6.8)
13.0 (5.3)
1.0 (0.1)

32.2 (19.4)
⫺0.70 (0.21)
8.5 (1.9)
1.7 (0.8)
5.9 (1.9)
8.7 (2.4)
26.0 (5.2)
13.9 (2.7)
80

32.7 (22.6)
⫺0.26 (0.09)
10.9 (1.9)
2.1 (1.1)
6.4 (1.9)
12.5 (2.0)
31.3 (5.0)
16.6 (2.0)
80

Diff. (Q1–Q4),
P Value

⬍.01

0.15 (0.36)
0.10 (0.3)
0.58 (0.5)
0.18 (0.38)
0.03 (0.16)
11,284 (3145)
0.21 (0.41)
0.20 (0.40)
0.20 (0.40)
0.39 (0.49)
44.55 (21.1)

⬍.01
⬍.05
⬍.01

12.6 (3.1)
57.6 (1.8)
6.3 (3.3)
83.8 (11.1)
15.6 (4.4)
1.1 (0.1)

11.5 (4.1)
57.6 (2.6)
16.4 (15.2)
67.8 (21.6)
20.4 (10.6)
1.1 (0.1)

⬍.01

27.4 (24.3)
0.04 (0.08)
13.6 (2.1)
2.4 (1.3)
8.0 (2.9)
14.6 (2.1)
33.2 (5.0)
18.8 (2.3)
80

33.9 (29.7)
0.53 (0.33)
19.5 (6.6)
4.9 (3.5)
12.9 (12.9)
19.9 (5.6)
39.9 (10.5)
21.4 (4.4)
80

⬍.01

⬍.1
⬍.01

⬍.01
⬍.01
⬍.01
⬍.05

⬍.01
⬍.01
⬍.01
⬍.01
⬍.01
⬍.01
⬍.01

FPL, federal poverty level; HCC, Hierarchical Condition Category; SD, standard deviation; ZCTA, ZIP code tabulation area.
Sources: Accountable Care Organizations (ACOs) were identiﬁed using the 2014 Shared Savings Program (SSP) ACO Provider File.
Their beneﬁciaries were identiﬁed using the 2014 SSP Beneﬁciary File. The beneﬁciary ZIP codes were from the 2014 Master
Beneﬁciary Summary File. ACO outcomes and characteristics were from the 2014 SSP ACO Public Use File. Service area
characteristics were from the American Community Survey.
To generate the ACO service area, we summed the number of beneﬁciaries per ZIP code tabulation area (ZCTA), rank ordered those
ZCTAs from most to least, and identiﬁed those ZCTAs comprising 70%.
The social deprivation index (SDI) is a measure of social and material deprivation, constructed by combining a variety of established
publicly available socioeconomic measures into a composite measure using a latent variable approach.
Hierarchical Condition Category (HCC) risk score is the weighted mean HCC risk scores across eligibility categories— disabled,
end-stage renal disease (ESRD), aged and dual eligible, and aged and non-dual eligible. The mean HCC score for each eligibility
category was normalized such that the national average score was 1. For each ACO, we averaged across category–speciﬁc HCC scores
using the assigned beneﬁciary share in that category as weights.
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Table 1. Comparison of Characteristics Between Accountable Care Organizations Serving the Least to Most
Deprived Communities in 2014

Unadjusted
Coeff.
Service Area Social Deprivation index
Quartile 1 (least deprived)
Quartile 2
Quartile 3
Quartile 4 (most deprived)
Organization characteristics
Number of assigned beneﬁciaries
⬍10,000
10,000⬃29,999
ⱖ30,000
Entry Year
2012
2013
2014
Region
Northeast
Midwest
South
West
Track 2
Historical benchmark in quartiles
Quartile 1
Quartile 2

⫺1.32
⫺1.40
0.05

Adjusted
CI

Coeff.

Reference category
关⫺2.74, 0.10兴
关⫺2.97, 0.18兴
关⫺1.44, 1.55兴

CI

⫺1.06
⫺2.68
⫺2.29

Reference category
关⫺2.42, 0.31兴
关⫺4.23, ⫺1.14兴
关⫺3.97, ⫺0.61兴

⫺0.55
⫺0.68

Reference category
关⫺1.78, 0.69兴
关⫺2.23, 0.87兴

⫺1.12
⫺1.85

Reference category
关⫺2.41, 0.18兴
关⫺3.01, ⫺0.69兴

1.26
2.44
⫺1.78
4.43

Reference category
关⫺0.22, 2.74兴
关0.76, 4.12兴
关⫺3.62, 0.07兴
关2.29, 6.58兴
Reference category

Quartile 3
Quartile 4
% PCP
Beneﬁciary characteristics
% Aged 85 and older
% Female
% White
% Aged dual eligibles
% Disabled
HCC score
N

1.27

关⫺0.06, 2.6兴

3.31
5.07
0.00

关1.81, 4.81兴
关2.96, 7.17兴
关⫺0.03, 0.03兴

⫺0.26
0.11
0.03
0.05
0.08
⫺2.95

关⫺0.51, 0.00兴
关⫺0.18, 0.41兴
关⫺0.03, 0.08兴
关⫺0.02, 0.13兴
关⫺0.01, 0.17兴
关⫺13.09, 7.19兴

320

CI, conﬁdence interval; HCC, Hierarchical Condition Category; PCP, primary care physician.
Sources: Accountable Care Organizations (ACOs) were identiﬁed using the 2014 Shared Savings Program (SSP) ACO Provider File.
Their beneﬁciaries were identiﬁed using the 2014 SSP Beneﬁciary File. The beneﬁciary ZIP codes were from the 2014 Master
Beneﬁciary Summary File. ACO savings rate and characteristics were from the 2014 SSP ACO Public Use File. Service area
characteristics were from the American Community Survey.
To generate the ACO service area, we summed the number of beneﬁciaries per ZIP code tabulation area (ZCTA), rank ordered those
ZCTAs from most to least, and identiﬁed those ZCTAs comprising 70%.
The social deprivation index (SDI) is a measure of social and material deprivation, constructed by combining a variety of established
publicly available socioeconomic measures into a composite measure using a latent variable approach. We conducted regression where
the savings rate was the dependent variable.

sults are robust to changes in the thresholds for the
service area (available on request).
The results from separate OLS regressions show
that a 1-SD increase in SDI was associated with a
1.17-percentage-point decrease in the savings rate
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(Supplemental Figure 2). The estimates of most
socioeconomic and demographic variables were
generally consistent with that of the SDI. The
results also imply that using each socioeconomic
and demographic measure separately is likely to
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Table 2. Associations Between 2014 Accountable Care Organization (ACO) Savings Rate and Beneficiary, ACO, and
Service Area Characteristics

underestimate the association between providing
care in deprived areas and savings.
We also noted that ACOs located in the South
and the Midwest on average had a higher savings
rate relative to those located in the Northeast. We
conﬁrmed ﬁndings from previous studies showing
that early ACO participants on average had a relatively higher savings rates.23 ACOs’ historic benchmark was strongly associated with savings: the adjusted mean difference in the savings rate between
the highest and lowest benchmark quartile groups
was 5.1 percentage points. Lastly, ACOs with a
larger elderly population had a lower savings rate: a
1-percentage-point increase in the share of those
who are 85 years and over was associated with a
0.26-percentage-point decrease in the savings rate.
The results from the logistic regression where
receiving savings was the outcome (Figure 2) shows
that those ACOs with a service area in the leastdeprived SDI quartile (Q1) were more likely to
share in savings than those in the most-deprived
SDI quartile (Q4). The odds of sharing in savings
for those that served the least and second least
deprived areas in the sample were 6.3 and 3.4
times, respectively, greater than those that served
the most deprived. The OLS and logistic regression results exhibit a similar pattern of association between ACO savings and SDI quartiles:
The more deprived the service area was the less
likely to save.

doi: 10.3122/jabfm.2019.06.190004

Discussion
We found that ACOs in deprived communities
were less likely to share in savings. Those in the
least-deprived quartiles had 6.3-times-greater odds
of sharing in savings than those in the most-deprived quartile. The adjusted average difference in
savings rate between these 2 groups of ACOs (2.3
percentage points; Table 2) is greater than the
MSR minimum of 2%, meaning that this difference
alone could convert an ACO from 1 that did not
share in savings to one that did. These ﬁndings
indicate that community proﬁles may be as significant in predicting an ACO’s ability to save as the
proﬁles of the beneﬁciaries themselves.
Ours is the ﬁrst to link savings with service area
characteristics, and these ﬁndings highlight an important gap. Previous research has shown that minorities and other vulnerable groups experience
worse clinical outcomes, and that providers serving
these populations are resource constrained.11,24 –26
Individual SES has been linked with resource utilization, with low-SES patients requiring longer
hospital stays.26 Despite disparities in readmissions
and quality,11 ACOs serving a higher proportion of
high-risk beneﬁciaries achieved savings at higher
rates.27 These ﬁndings are consistent with the history
of inefﬁcient care for such high-risk beneﬁciaries: it is
easier for an ACO to save with a higher per-beneﬁciary benchmark.8,28 When accounting for community service area level, however, the effect is inverted,
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Figure 2. Ordinary Least Squares and Logistic Regression Results for Social Deprivation Index Quartiles.
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Implicit in the argument for accounting for these
factors is the ability to measure them. Given that
the data necessary for SDI calculations is already
collected nationwide and publicly available, our
ﬁndings demonstrate this index’s utility as a means
for gauging community-level social risk. In all likelihood, these adjustments will need to be paired
with multisectoral interventions like accountable
health communities to ultimately improve the
health of vulnerable populations.37,38
Limitations
There are several limitations to our analysis. First,
this approach cannot separate the association
between service-area characteristics and savings
from that of ACO beneﬁciaries’ individual characteristics. Since we were unable to measure income,
job, housing, and education at the beneﬁciary level,
we could not account for individual deprivation but
believe that this would be a compelling future
study. Second, we were unable to measure the
strength of relationships between beneﬁciaries and
ACOs. For example, we do not know whether or
not beneﬁciaries perceive the providers and facilities within ACOs to be their usual sources of care.
Third, our deﬁnition of ACO service area may not
coincide with the ACO’s actual service area. The
ACO service area was calculated based on assigned
FFS Medicare beneﬁciaries. This service area may
change if we include Medicare Advantage, privately
insured, and uninsured patients. We also did not
account for the extent to which service areas overlapped, total land area covered, or population density. Fourth, our results may have changed if we
used a different marker of community deprivation
rather than SDI, as well as other methods of characterizing ACO service areas including racial composition. Fifth, we only used 1 year of data (2014).
Current MSSP and Next-Generation ACOs incorporate regional benchmarks, which may affect our ﬁndings.40 Finally, we were unable to incorporate more
granular information about ACOs, such as payer mix
and electronic health record capabilities, that may
affect the ACO’s ability to provide coordinated care
to the patients. While surveys have captured these
data, they are not publicly available.41

Conclusion
In summary, ACOs serving deprived communities
are less likely to generate savings. Our results have
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and those ACOs serving the most at-risk communities actually ﬁnd it the most difﬁcult to save. These
results have important implications for primary care
as family physicians have been shown to be more
likely than those in other specialties to work in physician-shortage and rural areas.29,30
The relationship between beneﬁciary and service area social risk factors and their apparent impact on savings reafﬁrms the importance of contextual, ecological effects on individual health
outcomes, which seem potentially strong enough to
impede ACOs’ ability to save by targeting “lowhanging fruit.” Jones et al18 have suggested a set of
mechanisms through which geographical context
can affect individual health, including the effects of
physical environment, local culture, place deprivation, and selective mobility,18 and the link between
these area-level risk factors and their impact on
health outcomes has been well established.31–34
Concretely, this means that individuals in these
deprived neighborhoods have poorer social, physical, and medical infrastructure compared with
those in afﬂuent areas.35 We hypothesize that these
beneﬁciaries have worse access to essential services
such as transportation and medical care. These deﬁciencies, in turn, limit ACO savings. These mechanisms align with the conceptual framework built
by the National Academy of Medicine in 2015
outlining the domains of social risk factors for potential inclusion in Medicare payment programs.27,36
Our ﬁndings indicate the importance of considering the role of social context in health more
broadly. The Department of Health and Human
Services has explored methods for adjusting measurement and payment based on social risk factors,
and our results can inform this debate.27 Although
state-level differences between Medicaid coverage
make interstate outcome comparisons imperfect,
our ﬁndings show that nationally the current payment structure functions as a disincentive for ACOs
to serve socially deprived communities. Failing to
address this disincentive could widen health disparities. From a policy perspective, accounting for
disparities in deprived areas will ensure that ACO
savings accrue equitably by keeping participating
providers and hospitals within these high need
communities.24 Future studies should additionally
characterize the current distribution of ACOs to
determine whether it is already skewed away from
socially deprived or otherwise at-risk communities.

To see this article online, please go to: http://jabfm.org/content/
32/6/913.full.
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