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ccountable care organizations (ACOs) are voluntary

groups of provider organizations that are collectively held

accountable for both quality of care and total spending fora
defined group of patients through payment contracts. A promising
strategy to improve quality and financial sustainability involves
the reduction of low-value medical services. Indeed, prior research
shows a modest decrease in the use of low-value care, and thus in
spending rates, for ACOs compared with non-ACO providers with
predominantly fee-for-service payment models.! While utilization
and related spending have decreased in ACOs, quality scores and
care satisfaction have remained similar or improved compared
with other organizations.>* However, it is not clear what strategies
ACOs deploy to lower unnecessary care, nor what features predict
a commitment toward overuse reduction.

One way to tackle low-value care is to embrace the Choosing
Wisely campaign.® Choosing Wisely aims to reduce the delivery of
low-value medical services by promoting conversations between
patients and physicians on the appropriateness of care. More
than 70 US specialty societies have defined concise lists of 5 to 10
wasteful interventions that “physicians and patients should ques-
tion.”” The synergies of ACOs and Choosing Wisely regarding care
improvement and overuse reduction suggest that ACOs committed
to reducing low-value care should be aware of this campaign and
also work toward actively lowering the utilization of these medical
services. In this study, we analyze data from the National Survey
of ACOs (NSACO) to determine which strategies are used to reduce
low-value care and identify the ACO characteristics that predict
the use of such methods.

METHODS
NSACO

The NSACO is an online survey designed by researchers at the
Dartmouth Institute for Health Policy and the University of California,
Berkeley. It questions ACOs (Medicare Shared Savings Program [MSSP]
ACOs, Medicare Pioneer ACOs, state Medicaid ACOs, and commercial
payer ACOs) on their composition, characteristics, contracts, and
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OBJECTIVES: Accountable care organizations (ACOs) are
groups of healthcare providers responsible for quality of
care and spending for a defined patient population. The
elimination of low-value medical services will improve
quality and reduce costs and, therefore, ACOs should actively
work to reduce the use of low-value services. We set out to
identify ACO characteristics associated with implementation
of strategies to reduce overuse.

STUDY DESIGN: Survey analysis.

METHODS: We used the National Survey of ACOs to determine
the percentage of responding ACOs aware of the Choosing
Wisely campaign and to what degree ACOs have taken

steps to reduce the use of low-value services. We identified
characteristics of ACOs associated with implementing
low-value care-reducing strategies using 3 statistical models
(stepwise and LASSO logistic regression and random forest).

RESULTS: Responding executives of 155 of 267 ACOs (58%)
were aware of Choosing Wisely. Eighty-four of those 155 ACO
leaders said that their ACOs also actively implemented
strategies to reduce the use of low-value services, largely
through educating physicians and stimulating shared
decision making. All 3 models identified the presence

of at least 1 commercial payer contract and prior joint
experience pursuing risk-based payment contracts as the
most important predictors of an ACO actively implementing
strategies to reduce low-value care.

CONCLUSIONS: In the first year of implementation, just
one-third of ACOs had taken steps to reduce the use of
low-value medical services. Safety-net ACOs and those with
little experience as a risk-bearing organization need more
time and support from healthcare payers and the Choosing
Wisely campaign to prioritize the reduction of overuse.
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capabilities.®” A total of 752 ACOs were identified
through public documents, provider surveys,
scientific literature, and certification by the

Risk-Bearing ACOs Reduce Low-Value Medical Services

TAKEAWAY POINTS

Collective risk taking in financial contracts is the most influential determinant for accountable

National Committee for Quality Assurance and
invited to participate. Senior ACO executives,
including chief executive officers, executive
directors, and chief medical officers, filled
out the survey. At the time of our analysis,
the survey was fielded in 3 consecutive waves,

care organizations (ACOs) in taking steps to reduce unnecessary care. Safety-net ACOs are not

likely to take steps like educating physicians on low-value medical services and encouraging

shared decision making. ACOs with less experience in risk bearing will likely start to prioritize

overuse when they acquire more risk as an organization.

» ACOs with little experience in risk bearing and safety-net ACOs should be specifically
stimulated to reduce overuse with targeted advocacy efforts of healthcare payers and the
Choosing Wisely campaign.

» Research should focus on identifying efficient strategies for waste reduction with specific

with each wave questioning newly formed
ACOs (wave 1, October 2012-May 2013; wave 2,

attention to audit-and-feedback mechanisms on overuse and underuse.

September 2013-March 2014; wave 3, November

2014-May 2015). The median duration between

the implementation of the ACO contract to the time of the survey
was 11.6 months (interquartile range, 7.1-13.2 months).” Over all
3 waves, 64% of ACOs filled out the survey. Waves 2 and 3 of the
survey were more elaborate, and therefore, ACOs from wave 1 were
approached with a follow-up survey asking additional questions
during the fielding of wave 3. Questions about Choosing Wisely
were not asked in wave 1, excluding from our analysis 93 ACOs that
participated in the first wave but not the follow-up survey. Survey
questions related to Choosing Wisely included: (1) “Are you aware
of the Choosing Wisely program?” and, if the response was positive,
(2) “What steps have you taken to reduce the use of Choosing Wisely
tests and procedures?”

Multivariate Statistical Modeling

We divided our sample into 2 groups: (1) ACOs not aware of the
Choosing Wisely campaign or aware but not taking steps to support
itand (2) ACOs taking steps to actively reduce the use of low-value
medical services.

We compiled an a priori list of 62 survey responses that could
be associated with the decision to take steps to support Choosing
Wisely (the eAppendix Table [eAppendix available at ajmc.com]
lists these characteristics). Based on existing hypotheses about how
these characteristics might affect an ACO’s decision to take steps
to reduce overuse, as well as on simple pairwise significance tests,
we then selected a subset of 22 variables from this list. We excluded
ACO characteristics on quality behavior to prevent potential reverse
causality with waste-reducing efforts. To identify the main drivers
behind the decision to take steps to reduce overuse within those
22 variables, we used both logistic regression (stepwise regression
and LASSO regression) and classification techniques (random
forest).® Stepwise logistic regression was performed both backward
and forward. LASSO imposes shrinkage constraints on the variables,
resulting in an optimal model with only those characteristics that
have a coefficient greater than 0. Random forest stratifies the predictor
space in regions with nonlinear boundaries between variables,
producing multiple decision trees that are combined into a single
consensus prediction. The 3 statistical approaches identified 3 sets
of prediction variables, and we subsequently assessed consistency of
associations across these 3 models. Furthermore, we evaluated the

relative predictive merits of each model by comparing their receiver
operating characteristic (ROC) curves and confusion matrices on
the basis of their implied misclassification rates (fraction of false
positives and false negatives).

Savings and MSSP Quality Scores

CMS publicly reports shared savings payments and the outcomes of
33 quality measures per performance year for each participating ACO.
The quality scores are in 4 domains: patient experience (including
a measure on shared decision making), care coordination, at-risk
measures, and preventive care. We calculated an overall quality
score and a quality score per domain for the first 2 performance
years of each ACO (the year in which the ACO filled out the survey)
using the CMS sliding scale approach, as described elsewhere.”’
We compared these quality scores and the savings per beneficiary
attributed to the ACO according to CMS in the first 2 years with
reference to historical expenditure benchmarks, between ACOs
taking steps to reduce overuse and ACOs not taking steps, using
a2-sample ¢ test.

RESULTS

Characteristics of ACOs Taking Steps to Reduce Overuse

0Of 305 potential ACOs (wave 1 follow-up, 82 ACOs; wave 2, 95 ACOs;
wave 3, 128 ACOs), survey respondents for 267 ACOs answered the
question “Are you aware of the Choosing Wisely program?” Of these,
58% (155) reported awareness of Choosing Wisely, but only 31.5%
(84) said they had also taken steps to reduce the use of low-value
services (the eAppendix Table characterizes these ACOs). Consequently,
183 ACOs (68.5%) did not take such steps, partly because they were
not aware of the Choosing Wisely campaign.

Compared with ACOs not taking steps, ACOs that had imple-
mented strategies to reduce waste included more hospitals in
their largest contract (P <.01) and were significantly more likely
to consider themselves an integrated delivery system (P <.01) (the
eAppendix Table compares these 2 groups). Provider organizations
within ACOs implementing those strategies had more often jointly
pursued risk-based payment contracts in the past (P <.01), and this
group of ACOs had previously participated in a higher number of
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TABLE 1. Steps Taken to Reduce Low-Value Services by 57 ACOs That
Were Asked to Specify Which Actions They Had Undertaken

ACOs Taking

Steps

n (%)
Educate physicians on low-value tests and procedures 47 (82.5)
Encourage patient-physician discussion on 42 (73.7)
appropriate care
Disseminate Choosing Wisely materials 39 (68.4)
Provide decision guides for patients 23 (40.4)
Incorporate computer decision support 20 (35.1)
Provide feedback and benchmark reports to physicians 13(22.8)
on individual utilization of low-value tests and procedures '
Change physician payment incentives 2(3.5)

ACO indicates accountable care organization.

payment reform efforts than ACOs that did not take steps (P <.01).
More ACOs taking steps to reduce waste had at least 1 commercial
contract (P <.01), and Medicare contracts were less prevalent (P=.03).
Although their commercial contracts were more often characterized
by both bonus and downside risk (P = .02) than by a bonus only
(P =.03), this bonus was less often contingent on quality metrics
(P=.02).Inaddition, ACOs that actively reduced low-value services
were more likely to allocate shared savings bonus payments across
participating members (P =.04), compensate physicians based on
clinical quality measures (P =.01), and share cost measures among
their physicians (P = .02). A larger proportion of ACOs that were
not aware of Choosing Wisely or not actively reducing waste were
safety-net organizations (P <.01), defined as having more than 25%
uninsured or Medicaid beneficiaries.

Of the 84 ACOs that reported using strategies to reduce low-value
care, just 57 (68%) were asked to specify the steps they had taken,
because this question was added to the survey after wave 2. On
average, these ACOs took 3 different steps. The most frequently
reported waste-lowering strategies included educating physicians
on low-value tests and procedures (82.5% of ACOs), encouraging
discussions between physicians and patients about appropriate
care (73.7%), and disseminating Choosing Wisely materials (68.4%)
(Table 1). Other strategies included handing out decision guides
for patients, pop-ups in the electronic health record reminding
physicians of the low value of certain tests and procedures, and
auditand feedback on individual physician performance. Few ACOs
(3.5%) reported taking steps to reduce waste by changing physician
payment incentives.

Predictors for Implementing Strategies to Reduce
Low-Value Care

Backward and forward stepwise logistic regression identified the
same 6 variables and similar importance for predicting the use of
low-value care-reducing strategies (Table 2). The presence of at
least 1 commercial contract and prior participation of all provider

TABLE 2. Predicting Variables for Taking Steps to Reduce the Use
of Low-Value Tests and Procedures by ACOs From the National Survey
of ACOs (logistic regression model, stepwise approach)

Variable Estimate P
The ACO has a commercial contract. 1.75 <.0001*
All organizations in the ACO have pursued a risk- 114 002+
based payment contract together in the past. ’ ’
Physicians are compensated based on clinical 112 03*
quality measures. ’ ’
The commercial contract is a shared-savings model 100 01*
with bonus only. ' ’
More tl?ar1.25°/o of'pétigntsinthe ACO are uninsured 2206 002*
or Medicaid beneficiaries.
The ACO is led either by physici jointly b

e is led either by physicians or jointly by 047 27

physicians and hospital.

ACO indicates accountable care organization.
*P <.05.

organizations within the ACO in risk-based payment contracts
were the most important factors. These were also the 2 most
significant predictors in the LASSO model (eAppendix Figure 1).
This model gave only 1 negative predictor, which predicted thatan
ACO would not actively seek waste reduction. The characteristic,
more than 25% uninsured or Medicaid patients, was fourth in order
of importance, and also 1 of the 6 characteristics in the stepwise
regression (Table 2). In the consensus prediction tree from the
random forest, the third model we used, the same 2 variables (at
least1commercial contract, prior joint experience with risk-based
payment contracts) were the 2 highest branches in the decision tree
(Figure). Similarly, having more than 25% uninsured or Medicaid
patients was the most influential negative predictor in this model.
In conclusion, our working model to predict which ACOs would
deploy strategies to reduce low-value care consisted of 2 positive
predictors indicating joint experience in risk taking in the form of
financial models, as well as 1 negative predictor (namely, a large
contingent of safety-net patients).

The 3 models exhibited similar minimum misclassification
rates on their ROC curves. The lowest possible misclassification
rate for both stepwise regression and LASSO was 24% (eAppendix
Figure 2 shows the true- and false-positive rates for the minimum
misclassification of each model), whereas it was 26% for random
forest (data not shown). This attributes to these models a power
to identify 33% to 39% of true positives, or ACOs that take steps to
reduce low-value care.

Relationship Between Taking Steps and CMS Data
on Quality and Savings

Waste-reducing strategies were not associated with differences in
CMS quality measures or savings per beneficiary for the 158 ACOs
for which CMS data were available in performance year 1 (46 taking
steps, 112 not taking steps) (Table 3°). Furthermore, changes in these
parameters from performance year 1 to year 2 were similar (32 and
70 ACOs, respectively; data not shown).
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D IS c U SS I o N FIGURE. Consensus Tree by Random Forest?

Based on 3 waves of the NSACO, we show that
just one-third of all ACOs are taking steps to
reduce low-value care. The best predictors for
an ACO to deploy strategies for waste reduction
were consistentacross the 3 models with various
statistical approaches. ACOs with a commercial m Risk-based

contract and those whose provider organiza- ARG T

tions have jointly pursued risk-based payment

Commercial
contract

contracts in the past are more likely to actively
reduce overuse. Our finding is consistent with Shared savings
those of a recent study wherein ACOs with with bonus only
commercial payer contracts were more actively
implementing efficiency measures compared
with ACOs with public payer contracts only.’
We found that ACOs with a large contingent
of uninsured or Medicaid patients probably do
not take steps to reduce overuse. However, the

>25% uninsured/
Medicaid

>25% uninsured/
Medicaid

delivery of low-value care is as common among
uninsured or Medicaid patients as among the

privately insured.”® In prior research, minorities
and those with poor and fair health were notably

at a higher risk of receiving wasteful medical ~ ACO indicates accountable care organization.

services.!"2 Both groups are overrepresented in aConsensus tree bging deduced from muttipte decision trees produced by the random foresg method.
L i Having a commercial contract and having pursued a risk-based payment contract together in the past are
the Medicaid population.®' Therefore, safety-  most decisive in the prediction for an ACO to take steps to reduce low-value care or not. Having more than

net ACOs should pay attention to overuse of 25% uninsured or Medicaid patients leads to "no steps” toward low-value care reduction.
medical services. However, with relatively
fewer resources for quality improvement,
these ACOs may be prioritizing tackling the
underuse of high-value practices over limiting

TABLE 3. CMS Outcomes and Savings Per Beneficiary for 158 ACOs Linked to CMS Data

(n =267 ACOs that answered the question “Are you aware of Choosing Wisely?")

. ACOs Unaware or X? Univariate

low-value practices. Not Taking Steps ACOs Taking Logistic
Furthermore, we did not find correlations (n=112) Steps (n = 46) Regression (P)

between taking steps to reduce overuse and Overall quality score

CMS quality measures (including the use of ~ [(means, performance year 1)2 708 72 "
shared decision making) or between such Patient experience 86.9 88.8 .20
steps and overall savings for ACOs partici- Shared decision making only 74.4 74.9 21
pating in the MSSP in the first 2 performance Care coordination 67.4 71.5 .08
years. Indeed, although waste in healthcare is Preventive health 69.3 72.1 22
ubiquitous,” quality measures and savings are At-risk population - e .
determined by many factors other than waste (cardiovascular/diabetes)

reduction alone. In addition, the effect of =~ Savings per beneficiary 797 _58.40 13

strategies other than clinical decision support (mean $, performance year 1]

and performance feedback to lower low-value ACO indicates accountable care organization.

20verall quality scores for performance year 1, as calculated with the quality points and domain weight
of the 33 individual CMS measures of 4 domains: patient/caregiver experience, care coordination/
address both patient and provider roles.!® For patient safety, preventive health, and at-risk population (see Medicare Shared Savings Program quality
measure benchmarks for the 2014 reporting year?).

care may be limited, certainly if they do not

example, audit-and-feedback methods are
efficient in reducing unnecessary antibiotic
prescriptions, but only if the intervention is perpetuated.” certain pay-for-performance models have resulted in only modest
Decision aids—but not shared decision making or the dissemina- improvements in care processes and outcomes. In our study, just
tion of educational materials—have moderate effect on the use  half of ACOs aware of Choosing Wisely took active steps to reduce
of discretionary surgery.”® Although not yet extensively studied, low-value care, and in most of those ACOs, the interventions were
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low impact and did not include the most promising strategies for
waste reduction (namely, decision aids, computer decision support,
and audit and feedback on individual physician behavior). To be
meaningful, increasing awareness of Choosing Wisely should go
hand in hand with practical advice for provider organizations on
how to enhance appropriate use of care efficiently. Therefore, more
research is needed to determine the correct design of strategies to
reduce low-value care, the potential to lower utilization of such
care in ACOs, and the numeric effect of reductions on quality and
savings in the long run.

Limitations

Several limitations to studies involving NSACO data have been
recognized,®” notably, the fact that survey questions were answered
by ACO executives who may not have been aware of efforts to reduce
low-value care in their organization and the short period (less than
1year) between the start of the ACO contract and the survey. Within
this time frame, ACOs may not yet have been able to initiate strategies
to reduce low-value care. Of note, previous comparisons of ACOs
filling out the NSACO survey with those that failed to respond have
not shown a significant nonresponse bias in terms of beneficiary
or provider composition, organizational structure, overall quality,
or savings distribution.®202

Physicians are an important source of low-value care utilization.
Itexplains the focus chosen by Choosing Wisely on conversations
between physicians and patients on appropriate care. However,
collective risk taking in financial contracts influences ACOs to
actively reduce low-value care more than physician leadership
does. It is also possible that other unobserved characteristics in
linkage with risk-bearing experience are influencing an ACO’s
decision to seek a reduction in low-value care. In addition, reverse
causality (ACOs most confident in their capacity to reduce waste
signing risk-bearing contracts) cannot be excluded. However, this
would not negatively affect the relationship we detected between
collective risk taking and waste reduction.

CONCLUSIONS

The positive influence of risk bearing on efforts to reduce low-value
care may be explained by a combination of resources, incentives,
and opportunity. First, ACOs contracting with commercial payers
may have more stringent contracting requirements that force
them to prioritize waste reduction and more resources dedicated
to quality improvement than do ACOs involved exclusively in
public payer contracts. Second, ACOs with prior experience in
risk-based contracting may have been able to develop the culture,
systems, and technical know-how to tackle challenging issues such
as overuse over time. Consequently, ACOs with less experience in
risk bearing and safety-net ACOs will likely start prioritizing the
reduction of overuse as they acquire more risk. In the meantime,
those ACOs should be otherwise stimulated to reduce overuse and
specifically targeted by advocacy efforts of healthcare payers and

the Choosing Wisely campaign. Furthermore, researchers, policy
makers, and the Choosing Wisely campaign should focus on
defining waste-reducing efforts that are efficient and practical in
use, with special attention to audit-and-feedback mechanisms on
individual physician performance for both underuse and overuse.
With US healthcare spending as high as 18% of gross domestic
product, and healthcare outcomes in the United States lagging
behind in comparisons with other high-income countries,? all
ACOs should use available levers for waste reduction, including
Choosing Wisely materials, and implement strategies with proven
efficacy in reducing low-value care to decrease costs and increase
the quality of healthcare. m
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eAppendix Table. Comparisons of 267 Surveyed ACOs That Answered the Question “Are You Aware of the Choosing Wisely Program?”

ACOs unaware of CW, ACOs taking steps

or not taking steps

X: univariate
logistic regression

183 (%) 84 (%) (p value)
Characteristics of ACO
# CMS beneficiaries in performance year 1 (mean)? 13,473 17,753 0.13
# FTEs PC-clinicians participating in largest contract (mean) 169 189 0.51
# FTEs specialty clinicians participating in largest contract (mean) 266 311 0.45
# hospitals in largest contract (mean) 2.5 4.0 <0.01*
Includes one or more public hospitals 39 (21.3) 17 (20.0) 0.84
Includes one or more academic centers 39 (21.3) 22 (26.0) 0.28
ACO considers itself an integrated delivery system 2 82 (45.6) 52 (63.4) <0.01*
Previous collaboration and participation in reforms
Prior to ACO, organizations collaborated closely 3 47 (26.1) 30(36.6) 0.09
All organizations in the ACO have pursued a risk- 22 (12.1) 28 (33.3) << 0.01*
based payment contract together in the past
Previous participation in payment reform efforts ° 175 (95.6) 81(96.4) 0.76
# efforts participated in (mean, out of 8) 4.2 4.9 <0.01*
Bundled or episode based- payments only 39 (22.3) 25 (30.9) 0.47
Role of physicians and patients
ACO is led by physicians (with or without hospital) 153 (83.6) 72 (85.7) 0.66
ACO involves practicing physicians extensively in
the board (% of practicing physicians, mean) 64.9 60.8 0.27
decision making on the future of the ACO © 104 (58.1) 51 (60.7) 0.69
management of patient care’ 47 (26.1) 27 (32.9) 0.26
ACO board includes patients (-representatives)® 130 (73.0) 48 (63.2) 0.12

Financial contracts




Commercial

Has commercial ACO contract °
# commercial contracts (median)
Length of contract (years, mean)

For largest commercial ACO contract:
# ACOs with >20,000 attributed patients °

Risk arrangement in the 1% year °:

Shared savings with bonus only

Shared savings with bonus and down-side risk
Shared savings with global budget under FFS
Capitation (partial for some services, or full)
Other

Shared savings are contingent upon quality metrics !

Medicare
Has CMS confirmed Medicare contract
Shared Savings Program risk sharing, 1-sided *2

Medicaid
Has Medicaid ACO arrangement
Length of contract (years, mean)

Risk arrangement in the 1 year 3:

Shared savings with bonus only

Shared savings with bonus and down-side risk
Shared savings with global budget under FFS
Capitation (partial for some services, or full)
Other

Shared savings are contingent upon quality metrics !

ACO has > 25% patients uninsured/ Medicaid beneficiaries **

General

1

1

94 (51.4)
1.5
2.9

23(26.1)

71(77.2)
7(7.6)
3(3.3)
5(5.4)
6(6.5)

77 (95.1)

147 (80.3)
136 (99.3)

37 (20.2)
3,1

22 (62.9)
4 (11.4)
1(2.9)
5(14.3)
3(8.6)

22 (81.5)
38(20.9)

67 (79.8)
2
3.1

25(37.9)

40 (60.6)
13 (19.7)
6(9.1)
3(4.5)
4(6.1)

51 (86.4)

57 (67.9)
49 (98.0)

24 (28.6)

<< 0.01*
0.12
0.36

0.12

0.03*
0.02*
0.12
0.81
0.92

0.02*

0.03*
0.48

0.14
0.10

<< 0.01*
0.75
0.05
0.14
0.58

0.17
<< 0.01*



Mean % of funds (savings, bonuses, payments) that is '

Retained by the ACO
Allocated across participating members

# ACOs allocating across members *°:

To all member organizations

Must meet quality benchmarks
Must meet cost savings targets

Paid directly to physicians
# ACOs allocating to physicians *’:
To all physicians

Must meet quality benchmarks
Must meet cost savings targets

Physicians (primary care and/or specialists) are
compensated based on 8

Clinical quality measures

Patient satisfaction (percentage)

Cost reduction

Productivity measures

Peer review of physician performance

Potential bonus and/or risk is sufficient to influence

ACO’s behavior to achieve cost/quality goals *°

Quality behavior
ACO selects providers on quality and cos

tZO

ACO includes these stakeholders in the design
of quality improvement initiatives:

Front-line care providers %

Patients and their family members 2?

Approaches used to manage individual physician performance 2

Quality measures shared among peers
Cost measures are shared among peers
One-on-one review and feedback
Individual financial incentives

27.6
25.3

43 (38.7)

20(18.0)

12 (10.8)
35.8

54 (48.6)
21(18.9)
13 (11.7)

143 (79.4)
116 (64.4)
105 (58.3)
79 (43.9)
33(18.3)

136 (70.5)

30(16.9)

162 (91.5)
33(19.2)

130 (71.4)
79 (43.4)
113 (62.1)
66 (36.3)

25.1
36.2

26 (45.6)

10 (17.5)

6(10.5)
35.3

21(35.6)
12 (20.3)
7 (11.9)

76 (91.6)
56 (67.5)
49 (59.0)
41 (49.4)
13 (15.6)
63 (

75.0)

21(25.6)

69 (85.2)
16 (19.8)

63(75.9)
32 (38.6)
52(62.7)
31(37.3)

0.53
0.04*

0.45
0.90
0.92
0.92

0.12
0.78
0.95

0.01*
0.63
0.91
0.40
0.59

0.98

0.11

0.13
0.91

0.44
0.02*
0.93
0.86



Non-financial awards or recognition 40 (22.0) 18 (21.7) 0.95
None 20(11.0) 7 (8.4) 0.52

List of abbreviations: #, number of; ACO, accountable care organization; CMS, Centers for Medicare and Medicaid services; FFS,

Fee-for-Service; PC-clinicians, Primary Care clinicians including physicians, physician assistants and nurse practitioners

Explanatory Legend.:

I quality scores and shared savings only for the 158 ACOs linked to CMS data (not aware or not taking steps: 112; aware and taking
steps: 46)

2 percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps: 180; aware and
taking steps: 82)

3 percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps: 180; aware and
taking steps: 82)

4 percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps: 182; aware and
taking steps: 84)

3 previous payment reforms including: 1) bundled or episode based payments, 2) patient centered medical homes, 3) pay for
performance programs, 4) publicly reported quality measures, 5) Medicare advantage, 6) capitated commercial contracts, 7) other risk-
bearing contract, or 8) other payment reform effort

% percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps: 179; aware and
taking steps: 84)

" management may consist of comprehensive pre-visit planning, medication management and review, reminders for preventive care
and specific tests. Percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps:
180; aware and taking steps: 82)

8 percentages calculated over the number of ACOs that have answered this question (not aware or not taking steps: 178; aware and
taking steps: 76)

? information on commercial contracts (number of contracts, length of contracts, number of attributed patients) available only for
88/94 ACOs with commercial contracts that were unaware of Choosing Wisely or not taking steps, and 66/67 ACOs with commercial
contracts that took steps towards Choosing Wisely

19 percentages calculated over number of ACOs with commercial contract who gave information about their risk arrangement (not
aware or not taking steps: 92/94; aware and taking steps: 66/67)

' percentages calculated over those ACOs who reported shared savings



12 percentages calculated over number of ACOs with CMS confirmed Medicare contract who gave information about their risk sharing
track: one-, or two-sided (not aware or not taking steps: 137/147; aware and taking steps: 50/57)

13 percentages calculated over number of ACOs with Medicaid contract who gave information about their risk arrangement (not aware
or not taking steps: 35/37; aware and taking steps: 19/24)

4 percentages calculated over number of ACOs that have answered this question (not aware or not taking steps: 182; aware and taking
steps: 84)

15 Mean percentage based on ACOs that have determined how funds will be shared and provided this information (not aware or not
taking steps: 112 (61.2%); aware and taking steps: 59 (70.2%))

16Tn the group that is not aware or not taking steps, one ACO did not specify how it allocated funds across its members. In the group
taking steps towards Choosing Wisely two ACOs did not specify how it allocated funds across its members. Therefore percentages in
this group are calculated over 111 ACOs not aware or not taking steps (instead of 112 ACOs as would follow from footnote 18) and
57 ACOs taking steps (instead of 59 ACOs as would follow from footnote 18).

17In the group that is not aware or not taking steps, one ACO did not specify how it allocated funds to physicians. Therefore
percentages in this group are calculated over 111 ACOs (instead of 112 ACOs as would follow from footnote 18), and 59 ACOs
taking steps.

18 percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 180; aware and taking
steps: 83)

19 percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 181; aware and taking
steps: 84)

20 percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 177; aware and taking
steps: 82)

2l percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 177; aware and taking
steps: 81)

22 percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 172; aware and taking
steps: 81)

23 percentages calculated of number of ACOs that have answered this question (not aware or not taking steps: 182; aware and taking
steps: 83)



eAppendix Figure 1. The effect of the LASSO tuning parameter on the coefficient estimates of

the most significant predictors for an ACO to actively reduce low-value care in the LASSO

model
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eAppendix Figure 2. ROC curves with minimum misclassification rates for the stepwise and

LASSO logistic regression models
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