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Abstract
Importance: It is critical to develop a better understanding of the strategies provider 
organizations use to improve the performance of frontline clinicians and whether 
ACO participation is associated with differential adoption of these tools.
Objectives: Characterize the strategies that physician practices use to improve cli-
nician performance and determine their association with ACOs and other payment 
reforms.
Data Sources: The National Survey of Healthcare Organizations and the National 
Survey of ACOs fielded 2017-2018 (response rates = 47 percent and 48 percent).
Study Design: Descriptive analysis for practices participating and not participating 
in ACOs among 2190 physician practice respondents. Linear regressions to examine 
characteristics associated with counts of performance domains for which a practice 
used data for feedback, quality improvement, or physician compensation as depend-
ent variables. Logistic and fractional regression to examine characteristics associated 
with use of peer comparison and shares of primary care and specialist compensation 
accounted for by performance bonuses, respectively.
Principal Findings: ACO-affiliated practices feed back clinician-level information and 
use it for quality improvement and compensation on more performance domains 
than non-ACO-affiliated practices. Performance measures contribute little to physi-
cian compensation irrespective of ACO participation.
Conclusion: ACO-affiliated practices are using more performance improvement 
strategies than other practices, but base only a small fraction of compensation on 
quality or cost.
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1  | INTRODUC TION

Both public and private health insurers in the United States have 
made significant progress toward introducing value-based elements 
into their payment systems.1 We consider payments or nonfinancial 
mechanisms to be value-based if they incorporate incentives or infor-
mation that encourages providers to improve quality, reduce waste 
(ie, costs that are not justified by benefits), or both. The Accountable 
Care Organization (ACO) model, which assigns accountability for the 
cost and quality of care of a population of patients to a provider or-
ganization, is the most prominent value-based payment reform and 
the centerpiece of Medicare's drive toward more effective and af-
fordable care.2 ACO contracts are also used by Medicaid agencies, 
Medicaid managed care organizations, and commercial insurers. By 
design, ACO arrangements delegate responsibility for coordinating 
and managing care to a high-level provider organization (the ACO 
entity), often a health system or physician organization. The ACO 
pools risk across participating providers and deploys a mix of incen-
tives, information technologies, and care management processes to 
achieve the cost and quality targets set by payers.

There has been mixed success with ACO models and related 
value-based payment approaches (eg, pay for performance) in terms 
of organizational transformations that lead to improved cost and 
quality outcomes raising the question of why some provider organi-
zations succeed and others fail.3-7 The answer to this question may 
lie in the specific configuration of internal mechanisms (eg, electronic 
health records) for performance improvement adopted by provider 
organizations facing new expectations for quality improvement and 
cost control. While ACO contracts change the incentives between 
the payer and the provider organization, in organizations that are not 
owned by frontline clinicians, improvements may also require align-
ing the incentives further downstream to reach frontline clinicians. 
Research has shown that financial incentives may influence the be-
havior of frontline clinicians in ACOs and thus the quality of care 
for patients, though the optimal design of such incentives remains a 
subject of debate.8,9 As ACO participation continues to rise,10,11 it is 
critical to develop a better understanding of the strategies provider 
organizations use to improve the performance of frontline clinicians.

The entities that identify as ACOs (groups of providers that hold 
ACO contracts) vary widely in size, structure, and adoption of finan-
cial and nonfinancial mechanisms to manage the quality and cost 
of patient care.12,13 Reporting on 2012-2013 survey data, Ryan et 
al14 found that although ACO practices provided comparably higher 
compensation for quality than non-ACO practices, they also pro-
vide a similar mix of compensation based on productivity and sal-
ary. Previous surveys have suggested that physician compensation 
in ACOs may be evolving and that entities with more experience in 
risk contracting are using more targeted financial incentives for phy-
sicians.13 Little is known, however, about the current use of financial 
and nonfinancial mechanisms for performance improvement—de-
fined as a combination of cost control and quality improvement—in 
ACO-related physician practices compared with other health care 
organizations. In this paper, we use two recent national surveys to 

characterize the strategies that physician practices use to improve 
performance and to determine whether participation in ACOs and 
other payment reforms is associated with such strategies.

2  | METHODS

2.1 | Data

The National Survey of Healthcare Organizations and Systems 
(NSHOS), funded by the Agency for Health Research and Quality 
and led by the Dartmouth-Berkeley-Harvard-High Value Health 
Collaborative Center of Excellence, was fielded in 2017 and 2018 
and included a physician practice survey that we use here (practice 
response rate = 47 percent). The physician practice survey sam-
ple was extracted from the IQVIA OneKey database that included 
all primary care or multispecialty medical practice with at least 
three primary care physicians (general practice, family practice, 
internal medicine, or geriatrics). Practices are defined as a set of 
providers delivering care as a group at a single location, and they 
could be independent or part of a larger medical group (eg, with 
multiple practice sites) or health care system (eg, integrated de-
livery system or hospital system). Being part of an ACO, for the 
purposes of this study, is defined as a practice that participates 
in any one of four ACO contract models: Medicare ACO upside-
only risk-bearing contracts, Medicare ACO risk-bearing contracts, 
Medicaid ACO contracts, and Commercial ACO contracts. A strati-
fied-cluster sampling design was used to draw samples of physi-
cian practices under different organizational structures, ranging 
from those within multitiered corporate structures to those that 
are independent operations.

The NSHOS includes a wide range of questions about practice 
characteristics, including practice size and ownership, payment 
models, and the use of specific mechanisms to improve the ef-
fectiveness and efficiency of health care delivery. Respondents 
were typically a practice manager/administrator (69 percent), a 
currently practicing physician (18 percent), medical director (6 
percent), or executive (6 percent). The surveys themselves and 
the methods for fielding, managing, and analyzing the survey data 
were approved by the Dartmouth College Institutional Review 
Board.

Two questions involving the standardization of performance 
management and the distribution of shared savings compensation 
practices from the National Survey of ACOs (NSACO) were used to 
help interpret the findings. This survey was fielded from July 2017 
to February 2018. The survey sample, which included ACO entities 
that participated in any type of ACO contract including those spon-
sored by public and private payers, was identified through multiple 
sources, including CMS data, Internet data collection, and informa-
tion from Leavitt Partners. It included an estimated 862 ACOs with 
available contact data as of July 2017. Fifty-five percent returned a 
survey, and we analyzed 419 complete surveys (adjusted response 
rate: 48 percent). Respondents typically had leadership roles in the 
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ACO, such as executive director (29 percent), CEO (14 percent), vice 
president (9 percent), or medical director (7 percent), with a variety 
of other executive and staff titles making up the remainder.

2.2 | Measures

The first set of outcomes from the NSHOS reported in this paper 
comprises indicators that measure the degree to which physician 
practices use individual clinician-level data for feedback, quality 
improvement, and compensation in seven performance domains in-
cluding preventive services, patient experience, underuse of high-
value care, overuse of low-value care, use of acute care services, 
clinical quality, and total inpatient cost of care. Practices were asked 
to report whether they shared data in a way that allows individual 
clinicians to compare their performance with each other (ie, peer 
comparison). Finally, we examined the reported sources of physician 
compensation, separately for primary care physicians and special-
ists. Specifically, we asked practices to report the percentage of 
compensation in each of the following categories (which sum to 100 
percent): guaranteed base salary or hourly compensation, produc-
tivity, patient panel size, performance bonuses for clinical quality, 
performance bonuses for reducing costs or utilization, patient satis-
faction or experiences, or for other reasons.

For multivariate analysis, our primary explanatory variable of 
interest was an indicator of current ACO participation. Our re-
maining independent variables captured a range of structural and 
contractual characteristics, along with an indicator for census re-
gion. Previous studies have shown that organizational structure 
and size are associated with differences in financial incentives 
and capabilities related to quality measurement and improve-
ment.15,16 To capture these effects, we included a variable for 
practice size measured as the number of providers (primary care 
physicians, specialist physicians, nurse practitioners, and phy-
sician assistants), ownership (independent, part of a hospital or 
medical group, and part of a system), whether the practice was 
multispecialty (vs primary care only), and affiliation with one or 
more independent physician associations (IPAs). We also included 
an indicator of Federally Qualified Health Center (FQHC) status, in 
light of efforts by the federal government to require and support 
performance improvement in FQHCs.17

Economic theory and previous research have shown that when 
providers face a mix of payment incentives, they will tend to adopt 
practices that are consistent with their dominant incentives.18 
Thus, we would expect that practices with more of their revenues 
from ACO and ACO-like contracts will behave differently from 
practices with relatively little of such revenues. To capture the in-
tensity of participation in ACO contracts and related incentives, 
we constructed variables that measure participation in any non-
ACO value-based payment models or delivery reform (bundled 
payment, pay for performance, quality improvement initiatives, or 
capitation) and expectations about the extent of ACO (and ACO-
like models) participation projected in 5 years (none, some, most, 
or all).

2.3 | Statistical analysis

In all analyses, we account for the probability sample and the likeli-
hood of a sampled organization responding to the survey by using 
weights reflecting both of these and statistical procedures for sur-
vey data analysis. More specifically, to account for the complex sur-
vey design and survey nonresponse, we used the survey weights in 
conjunction with the svyset command in Stata19 to inform the analy-
sis of the sample weights and design.

We summarized all outcome and explanatory variables for prac-
tices participating in ACOs and those not participating in ACOs (here-
after ACO and non-ACO practices) according to self-reported status 
in the National Survey of Healthcare Organizations and Systems. We 
used survey design-adjusted bivariate analysis to assess unadjusted 
differences between ACO and non-ACO practices. For multivariable 
analysis, we constructed simple aggregate counts (ranging from zero 
to seven) of performance domains for which a practice used data for 
feedback, quality improvement, or physician compensation, respec-
tively, as the dependent variable in our first three regressions. We 
analyzed the factors (described above) associated with these count 
variables using a linear regression for ease of interpretation. These 
factors were then subject to a sensitivity analysis using ordered lo-
gistic regressions. The use of peer comparison was analyzed using 
logistic regression; marginal effects as a percentage of use of peer 
comparison were reported. We analyzed the shares of primary care 
and specialist compensation accounted for by performance bonuses 
related to either cost or quality (ie, the sum of quality and cost bo-
nuses) using fractional regression; marginal effects as a percentage 
of compensation were reported. All analyses were conducted using 
Stata version 15.19

3  | RESULTS

Sixty-five percent of practices (1426 respondents) reported current 
participation in an ACO arrangement (Table 1). The median practice 
size (number of employed or affiliated physicians) in the sample was 
5, with an interquartile range of 3 to 14 physicians (data not shown). 
ACO participation varied significantly by region (P < .01) and by size 
of practice (P = .03). ACO practices were more likely to be owned by 
systems, medical groups, or hospitals, and less likely to be independ-
ent (P < .01). ACO practices were more likely to be affiliated with 
one or more IPAs (P < .01). ACO practices were significantly more 
likely to participate in one or more non-ACO value-based payment 
initiatives or delivery reforms and much more likely to expect that 
all or most of their revenues would come through ACO contracts in 
5 years (P < .01).

The majority of surveyed practices provided feedback on per-
formance information for individual clinicians in their practice (85.60 
percent, data not shown). Bivariate comparisons showed the ACO 
practices were more likely to use peer comparison (74.02 percent 
vs 56.84 percent, P < .01) but had similar patterns of primary care 
and specialist compensation, except that primary care physicians in 
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TA B L E  1   Practice characteristics

Variables All practices ACO Non‐ACO
P‐value of 
differencea

Practice characteristics, n 2002 1426 576  

Census Region

Northeast 399 316 83 <.01

(%) (21.09) (24.16) (15.47)

Midwest 582 412 170

(25.02) (25.67) (23.83)

South 533 355 178

(29.25) (26.65) (34.01)

West 488 343 145

(24.64) (23.52) (26.69)

Multispecialty 909 646 263 .28

(44.32) (45.67) (41.85)

Size of practice (# Clinicians) 27.11 30.85 20.28 .03

(SD) (139.93) (166.46) (68.20)

Ownership     

System 771 568 203 .01

(34.06) (36.95) (28.77)

Medical group/hospital owned 639 468 171  

(32.56) (34.92) (28.25)

Independent practice 581 385 196  

(33.38) (28.13) (42.98)

One or more IPAS 430 340 90 <.01

(19.86) (23.90) (12.47)

FQHC 275 205 70 .29

(15.75) (16.81) (13.81)

Participates in non-ACO VBP 1733 1323 410 <.01

(82.78) (90.38) (68.87)

ACO in 5 y (most or all) 893 761 132 <.01

(39.49) (55.35) (19.69)

Uses of peer comparison 2002 1056 327 <.01

68.08 74.02 56.84

PCP % Compensation

Salary 47.99 48.24 47.50 .82

(SD) (42.52) (42.08) (43.41)

Productivity 42.08 40.97 44.26 .30

(40.03) (38.88) (42.15)

Panel size 2.02 2.12 1.79 .62

(8.02) (7.90) (8.26)

Performance bonuses 5.22 6.20 3.42 <.01

(9.56) (9.90) (8.63)

Specialist % Compensation

Salary 47.23 43.87 53.21 .15

(43.73) (43.47) (43.71)

(Continues)
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ACO practices had higher shares of their compensation determined 
by performance, defined as a combination of patient satisfaction, 
quality, and cost (6.20 percent vs 3.42 percent, P < .01). On all seven 
domains of performance, the percentage of ACO practices that feed 
back clinician-level information and use it for quality improvement 
and compensation was higher than non-ACO practices (Figure 1, all 
statistically significant differences excepting “overuse of low-value 
care” and “total inpatient cost of care” for compensation).

In multivariate analysis (Table 2), ACO affiliation was positively 
associated with feeding performance information back to physicians 
in more domains (0.55, P = .02), using more performance informa-
tion for quality improvement (0.53, P = .01) and compensation (0.42, 
P = .01), and use of peer comparison (marginal effect (percent) = 0.90 
percent, P < .01). Participation in non-ACO value-based purchasing 
initiatives was positively associated with the extent of performance 
feedback (0.87, P < .01), using performance information for com-
pensation (0.42, P = .01), and use of peer comparison (9.03 percent, 
P = .03). Affiliation with a health system was positively related to the 
extent performance data were used for compensation (0.31; P = .02) 
and, conversely, being an independent practice was negatively as-
sociated with using performance data for compensation (−0.51, 
P < .01). Practices that expected most or all revenues within 5 years 
would be through accountable care models were more likely to pro-
vide feedback of clinician-level performance data (0.49, P = .01), use 

performance data for quality improvement (0.52, P = .01) and use 
peer comparison (7.81 percent, P = .03). With the western region as 
a reference point, location in the northeast region was negatively 
associated with use of performance data for compensation (−0.39, 
P = .03) and the use of peer comparison (−21.35 percent, P < .01). 
Location in the south was also associated with lower odds of using 
peer comparison (−12.03 percent, P = .01). Practices that were 
owned by systems (1.67 percent, P = .01), affiliated with IPAs (2.12 
percent, P < .01), and expected most or all revenues within 5 years 
to be through ACO contracts (2.30 percent, P < .01) had a larger 
share of compensation in the form of performance bonuses for pri-
mary care physicians, while independent (−1.68 percent, P = .04) and 
multispecialty practices (−1.13 percent, P = .03) had smaller perfor-
mance bonuses. Independent practices also had a lower percentage 
of using peer comparison (−7.63 percent, P = .04). Only location in 
the northeast region was associated with size of specialist perfor-
mance bonuses (−1.35, P = .05). In ordered logistic sensitivity analy-
ses (see Appendix S1), our main results are quantitatively similar with 
some differences, particularly in the importance of FQHC designa-
tion and regional effects.

In the National Survey of ACOs, almost half (47 percent) of 
ACOs reported that physician compensation processes were at least 
somewhat standardized across the ACO, while 74 percent reported 
at least somewhat standardized primary care physician management 

Variables All practices ACO Non‐ACO
P‐value of 
differencea

Productivity 45.70 47.70 42.14 .37

(42.91) (42.83) (42.96)

Panel size 0.86 0.95 0.76 .71

(4.71) (4.81) (4.56)

Performance bonuses 1.30 1.52 0.90 .12

(6.24) (6.52) (5.67)

aP-values for region and ownership reflect chi-squared tests for the comparison of the set of mutually exclusive response items in each. Performance 
bonuses include bonuses for clinical quality, reducing costs or utilizations, and patient satisfaction or experiences. Total number of practices, un-
weighted, that responded to the NSHOS survey was 2190; this table includes all those with complete data for the relevant questions. 

TA B L E  1   (Continued)

F I G U R E  1   Clinician-level data collection and use. Note: Bivariate differences between ACO practices and non-ACO practices were 
statistically significant with P < .05 for all comparisons except physician compensation for overuse and total inpatient cost of care [Color 
figure can be viewed at wileyonlinelibrary.com]
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processes (Figure 2). More than half of ACOs (61 percent) planned to 
distribute a portion of their potential shared savings rewards directly 
to physicians (data not shown).

4  | DISCUSSION

Across seven domains of measurement, ACO practices were sys-
tematically more likely than other practices to use clinician-level 
performance data for feedback, quality improvement, and compen-
sation. This pattern included the use of data for peer comparisons. 
Nonetheless, adoption of these data and physician management 
tools is far from universal among ACO practices. In contrast, ACO 
affiliation was not associated with the percent of compensation 
based on performance bonuses for either primary care or special-
ists, while ownership by a system, IPA affiliation, and high future 
expectations of ACO involvement were associated with the size of 
primary care performance bonuses. Consistent with the hypothesis 
that external incentives are a factor associated with the adoption of 
internal performance improvement mechanisms, practices partici-
pating in any non-ACO payment or delivery reforms were also more 
likely to provide feedback of clinician-level performance data and 
use them to compensate physicians. Moreover, our findings under-
score that practices with more current and projected activity under 
value-based contracts are more engaged in performance manage-
ment. Thus, if commercial ACO and other value-based contracts 
become increasingly prevalent, we may see ACO practices evolve 
further. For these efforts to be successful, however, it may be nec-
essary to create regional approaches to align value-based programs 
across multiple payers. Greater adoption of performance manage-
ment tools may be a prerequisite and/or a result of participation in 
practice and delivery system reforms.

Overall, the share of compensation tied to performance re-
mains extremely low for both primary care providers and specialists. 
Productivity and salary constitute the lion's share of compensation, 
while panel size represents only a tiny percentage of the average 
physician's compensation. The fact that even in 2018, ACO practices 
do not appear to be using financial incentives as an important mech-
anism for influencing care delivery is an area for further study. It 
may be that the feedback of performance data and peer compari-
sons are more effective motivators than increasing the percent of 
individual compensation based on cost or quality metrics.20 One of 
the key challenges for implementing financial incentives is that some 
clinicians may have a small proportion of patients participating in 
ACOs, and thus, creating financial incentives that are large enough 
to change behavior may be challenging.

Organizational structure, but not practice size, was inde-
pendently associated with more extensive use of clinician-level per-
formance data and larger shares of primary care compensation for 
performance. Practices integrated with medical groups, hospitals, 
and health systems may be better able to invest in, build, and deploy 
performance management mechanisms. Similarly, FQHCs appear 
to have greater capacity to manage performance, perhaps because 
FQHC status requires providers to outline and implement processes 
that are associated with improvements in efficiency, better perfor-
mance management, and quality of care. Furthermore, obtaining 
FQHC status comes with some benefits, including higher reimburse-
ment rates, access to lower drug prices, and capacity-development 
grants.21

About four-fifths of ACOs are made up of new partnerships 
and combinations of previously independent entities.22 An import-
ant caveat to these self-reported results may be that it is true for 
some parts of the organization participating in an ACO but not all 

F I G U R E  2   Extent of Process Standardization across ACOs' participating providers. Data source: National Wave 4 of the National Survey 
of Accountable Care Organizations, fielded 2017-2018. Shown are responses to the following question: “To what extent are these processes 
standardized (done in the same way) across the participating organizations in your ACO?: (A) Physician compensation (B) Performance 
management of primary care physicians.” PCPs refer to primary care physicians [Color figure can be viewed at wileyonlinelibrary.com]
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participating entities. Therefore, we included results on standardiza-
tion of compensation practices within ACOs. We found that three-
quarters of ACOs standardize primary care physician management 
practices, while only half standardize physician compensation.

Overall, practices participating in ACOs had higher rates of peer 
comparison of performance, performance reporting, and tying per-
formance data to compensation compared to non-ACO practices. 
However, there were high rates of variability in these activities 
across practices based on geography, organizational characteristics, 
and participation in other value-based payment models. This vari-
ability may be driven by a lack of evidence related to activities as-
sociated with improved ACO success. As the participation of health 
care organizations in ACO type arrangements increases, it will be 
important to generate the evidence for practices associated with im-
proved success of ACOs.

Our findings should be considered in light of several limitations. 
First, all of our information is based on self-report from respondents 
(typically the practice manager, the medical director, or a group of 
practice managers and/or medical directors) who may not have com-
plete information about every survey domain. However, in piloting 
the survey we found that respondents occupying these positions 
were able to provide the information. Further, these are objective 
measures of structure and process that are most likely to be known 
or easily accessible to practice leaders. Second, we focus only on 
practices with at least three primary care physicians, so our results 
may not generalize to very small or specialist-focused practices. 
Third, we do not know with any certainty the level of ACO cover-
age within a practice and rely instead on a qualitative assessment of 
the future importance of these contracts to measure the strength of 
incentives. Finally, our study is cross-sectional in design so that we 
are unable to examine the direction of impact of ACO contracts or 
other value-based purchasing programs on the use of performance 
management mechanisms.

ACO contracts are intentionally agnostic as to how incentives are 
transmitted from the entity receiving them to frontline clinicians. To 
date, it appears that nonfinancial performance management mecha-
nisms are common, while financial incentives are minimally deployed 
to achieve ACO goals. Future research should examine barriers to 
adoption of performance incentives for frontline physicians and the 
relationship between performance management strategies in ACOs 
and the cost and outcomes of care.
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