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Abstract

Accuracy of spending-based provider performance metrics is limited by random variation and components of spending that
are uncontrollable by providers. Such components vary according to the care management focus and operational maturity
of each provider group. This study uses data from New Jersey Medicaid accountable care organizations (ACOs) to examine
how carving out uncontrollable components of spending affects the accuracy of performance measures in shared savings
arrangements. Spending on injury care, custodial care in facilities (CCF), and amounts above $100000 per patient are used
as examples of potentially uncontrollable spending. Data from 7 applicant Medicaid ACOs are used to conduct Monte Carlo
simulations examining the effects of carving out each type of uncontrollable spending under the assumption that controllable
spending is reduced by 5%. The simulations show that failure to carve out uncontrollable injury care spending adds —3 to +1
percentage points of bias to the measurement of the true average savings rate (ASR) of 5% and can increase mean squared
error (MSE) by a factor of up to 3. Failure to carve out uncontrollable CCF spending generates bias ranging from —4 to +9
percentage points and increases MSE by factors of 8 or more. Failure to carve out uncontrollable spending above $100000
per person generates bias ranging from —5 to +5 percentage points and increases MSE by factors of 13 or more. Compared
with the main modeling reported above, sensitivity analyses find even greater distortions in measured performance when
uncontrollable spending is not carved out of the ASR calculation.
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with any significant financial risk. This wariness stems from
providers’ own limited experience with managing risk com-
bined with the financial failures under risk-based contracting
in the 1990s."? Providers may also avoid risk-based payment
because they lack the ability to measure and manage care
provided outside of their own provider network.
Accountable care organizations (ACOs) paired with
shared savings arrangements have been developed partly to
give providers a more gradual way of taking on
more financial risk. Under shared savings, ACOs are paid on

Introduction

There is growing interest in the use of population-based pay-
ment methods to improve health outcomes and contain costs.
These methods vary by the type and amount of financial risk
assumed by provider organizations. The most comprehen-
sive of these is full capitation where providers receive a fixed
payment per patient per month to cover the total costs of care
(TCOC). Although payments are typically risk adjusted, pro-
viders assume full financial risk for any spending that is not
predicted by patient risk scores.

From the provider perspective, a somewhat less risky

alternative to full capitation is partial capitation where cer-
tain types of spending, considered outside of provider con-
trol, are carved out of the capitation rate and paid separately.
Such carveouts may include mental health services, out-of-
area emergency care, specific high-cost illnesses (eg, end-
stage renal disease), or high-cost outliers (eg, above the 99th
percentile for a specific service or patient population). Still,
many providers remain wary about entering into contracts
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a fee-for-service basis but are given incentives to improve
quality and contain spending for an assigned patient popula-
tion. If the ACO generates a positive average savings rate
(ASR) by keeping spending below a projected benchmark
level, it is rewarded with a share of the savings. The share
given to the ACO is based on how well it meets predeter-
mined quality standards. In a 1-sided shared savings model,
the ACO is rewarded for savings but is not liable for any
losses (ie, spending above the benchmark or a negative
ASR). In a 2-sided model, the ACO would pay a penalty for
generating losses but would be eligible for a greater share of
any savings generated.

Alongside its role as a key measure of ACO performance,
the calculation of the ASR is also a source of risk. Specifically,
the observed ASR is subject to error due to random variation
in annual per capita spending, which obscures true ACO sav-
ings performance.” For this reason, shared savings arrange-
ments often require ACOs to meet a minimum savings rate
(MSR) threshold to ensure that the observed ASR is a reflec-
tion of real performance and not random variation.
Statistically, MSR thresholds protect payers from type I error
(ie, rewarding false savings generated by random noise),
while placing providers at greater risk for type II error (ie,
inappropriately withholding rewards for true savings that are
diminished by random noise). For a given ACO size (ie,
number of assigned patients), the setting of an MSR thresh-
old involves a clear trade-off between type I and II errors.

Early ACO experience reveals a great deal of provider
risk aversion even in the relatively lower risk environment of
shared savings. For example, when ACOs in the Medicare
Shared Savings Program (MSSP) were given a choice
between 1-sided and 2-sided shared savings, only 1% chose
the latter.” Under the original MSSP, ACOs choosing the
1-sided model had to move to the 2-sided model within 3
years.® But in response to providers” ongoing concerns about
taking on too much risk too quickly, the Centers for Medicare
and Medicaid Services (CMS) created provisions for ACOs
to extend their time in the 1-sided model, when it finalized
rules for the next 3 years of the MSSP.’

Similar issues have arisen in the Medicare Pioneer ACO
Program, which uses a combination of 2-sided shared sav-
ings and capitation payment. Although Pioneer ACOs are
considered more advanced in their ability to manage patient
risk, 16 of the original 32 Pioneer ACOs have left the pro-
gram.'® Typically, when ACOs dropped out of the Pioneer
Program, they moved to the lower risk 1-sided model in the
MSSP.’ In recognition of providers’ ongoing need to gain
experience with managing patient risk, CMS redesigned the
MSSP to provide a more shallow and flexible on-ramp to
risk-based provider payment.’

This ongoing provider risk aversion, combined with the
problem of random variation in spending, underscores the
need to reduce statistical noise in ASR measurement. A
recent study shows that this noise can be reduced somewhat
through careful attention to the data collection strategy and

methodology used to calculate the observed ASR.” An area
that remains unexplored, however, is the use of carveouts in
the calculation of ASRs, and in population-based payment
more broadly.

Like partial capitation, shared savings arrangements usu-
ally include implicit or explicit carveouts in the determina-
tion of spending for which providers are held accountable. In
the MSSP, savings calculations exclude prescription drug
spending and spending for each patient is truncated at the
99th percentile, which is roughly $100 000, when calculating
ASRs. This truncation strategy dates back to the Physician
Group Practice (PGP) Demonstration, which began in 2005.
The strategy of truncating at $100000 was built into the
Demonstration from the beginning to reduce random varia-
tion driven by small numbers of high-spending individuals,
which it was feared could distort true savings performance.''
Although this strategy is now common in the MSSP and
other programs, its effects on savings performance measure-
ment have not been evaluated empirically in the health ser-
vices and policy literature. (The topic is treated only very
briefly in the PGP Demonstration Design Report, which
examines simple trends in Medicare A & B spending for 7
physician practices and their “state market areas” in 1993-
1994.) We address this gap in the literature by conducting a
more focused and detailed shared savings analysis, as
described below.

A broader variety of shared savings arrangements have
emerged in states with Medicaid accountable care initiatives.
For example, Vermont carves out long-term services and
supports (LTSS) and some behavioral health services from
their shared savings calculations but plans to revisit this issue
in a future phase of implementation.'” In Massachusetts,
accountability for LTSS spending will be gradually carved
into spending accountability measures but spending on
home- and community-based services (coordinated by other
state agencies) would remain carved out.” In contrast,
Medicaid ACOs in New Jersey are responsible for TCOC for
fee-for-service and managed care spending but with the
opportunity to negotiate specific carveouts with managed
care plans (N.J. P.L. 2011, ch.114). In Rhode Island, Medicaid
Accountable Care Entities negotiate contracts directly with
managed care plans and are not responsible for fee-for-ser-
vice spending.'*

The analysis below examines how carveout strategies
affect the calculation of ASRs and derives implications for
the financial risks faced by provider groups in shared savings
arrangements. The analysis is built on 2 foundational
assumptions developed more systematically below: (1)
Specific services to be carved out are beyond the control of
the contracting provider group and (2) the set of “uncontrol-
lable” carveout services varies across provider groups with
different levels of organizational sophistication and within
provider groups as their sophistication evolves. The analysis
uses health care spending data for patients in New Jersey
Medicaid ACO regions to conduct simulations of ASR
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calculations with and without the use of specific carveouts
that are currently under consideration by ACOs and MCOs in
New Jersey—specifically, spending on injuries, amounts
above $100000 for any individual, and custodial care in
facilities (CCF), which includes nursing home care as well as
intermediate care facilities for the intellectually and develop-
mentally disabled. These carveouts, which are straightfor-
ward to calculate with administrative data, serve as exemplars
for a broader conceptual framework outlined below. The
simulations, which account for random variation in the
observed ASR, show the effects of carveouts on various mea-
sures of statistical accuracy when using the observed ASR to
measure ACO spending performance.

Methods

Conceptual Framework

In theory, health care providers are better equipped to man-
age some types of risks than others. Specifically, providers
are well positioned to manage clinical risks, which are
affected by the way in which services are provided and orga-
nized. For example, spending associated with hospital read-
missions might be controlled through better coordination of
transitions from inpatient care to community-based care. In
contrast, providers are not well positioned to manage actu-
arial risks, which are generated by random events such as
major trauma and injury episodes. Insurers rather than health
care providers are generally better positioned to manage
actuarial risk. Providers accepting full capitation for TCOC
are liable for both clinical and actuarial risks, and in effect
function as insurers. A nascent group of provider-sponsored
health plans have formalized this process by vertically inte-
grating into the insurance business."

Most providers, however, are not likely to run their own
health plans. As a result, effective use of shared savings and
population-based payment will need clearer distinctions
between the kinds of risks for which providers and insurers
will be responsible. Such distinctions may vary by provider
sophistication and the nature of the payment contract. A pro-
vider organization with little or no experience in population
health management likely will require more spending carve-
outs than a more sophisticated provider group. In such cases,
the shared savings or capitation contract may focus on carv-
ing in specific kinds of spending targeted by providers for
focused care management (eg, avoidable inpatient or emer-
gency department spending). All other spending would be
covered under fee-for-service until the providers are better
able to include more services in the population-based pay-
ment contract. Alternatively, providers may accept some por-
tion of risk for TCOC after carving out specific service lines
that they view as beyond the scope of their current ability or
care management focus.

Although many types of spending can be beyond providers’
control, those types that lead to very large and unpredictable

swings in the costs of caring for assigned populations create
the greatest financial risks for providers. As shown rigorously
below, rapidly growing uncontrollable spending can offset
savings achieved in controllable spending when performance
is measured on the basis of TCOC, which lumps uncontrolla-
ble and controllable components together, creating a down-
ward bias in the measure of true savings performance.
Conversely, a large reduction in uncontrollable spending
would give an ACO an unfair credit for savings in a TCOC
measure even if controllable spending remains unchanged (or
increases slightly), creating an upward bias in savings perfor-
mance. Moreover, if uncontrollable spending is very volatile
from year to year, then it would add substantial random noise,
which diminishes the precision of the savings calculation.
Thus, there is a need to identify empirically the types of spend-
ing that would cause the most distortions from true provider
savings performance in the areas where providers have agreed
to be held accountable.

Analytic Approach

The analytic approach focuses on an ACO that divides total
health care spending into controllable and noncontrollable
components based on what the ACO believes it can influence
and its care management strategies. Building from prior
work,”” we model the ACO’s reduction in controllable
spending using the ASR defined below.

(s +1a)—pr

I
ASR =
o o) (1)

The terms p, and p, represent risk-adjusted per capita
amounts of controllable spending during a baseline and per-
formance period, respectively. The term p —represents an
adjustment to the baseline value to reflect expected or tar-
geted growth in spending. If the ACO is successful at reduc-
ing controllable risk-adjusted spending by proportion s,
then pp=(1-s)(up+p4) or equivalently ASR=5.
Importantly, Equation 1 assumes that the uncontrollable
component of spending is carved out of the calculation. If
uncontrollable spending is ignored (ie, not carved out), then
ACO performance would be measured using a contaminated
version of the ASR, which can be written as

[(pg +pa+18)—(pp +rp)]
(mB +pa+13)

ASRC = ()

where T3 and tp represent the uncontrollable component of
risk-adjusted per capita spending in the baseline and perfor-
mance periods, respectively. Defining the “uncontrollable
savings rate” (USR) as USR = (15 —tp)/ T8, ASRC can be
written as a weighted average of the ASR and USR as
follows:
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ASR® =w- ASR +(1-w)-USR 3)

(s +pa)

where w=———7—7—79/—.
(HB + 14 +TB)

It is important to emphasize that the definition of “uncon-
trollable spending” can vary across ACOs and within ACOs
over time. For example, a very sophisticated ACO may
include little or no spending in the uncontrollable category.
In contrast, a newly formed ACO may include many catego-
ries of spending in the uncontrollable category at the begin-
ning of its operations. As it gains more experience with care
coordination and risk bearing, it can shift different types of
spending from the uncontrollable to controllable category.

It can be shown algebraically that ASRC will understate
the true value of the controllable ASR if and only if
USR < ASR . In particular, if uncontrollable spending is
approximately constant over time (ie, USR = 0), then an
ACO that produced positive savings for the controllable por-
tion of spending would be clearly disadvantaged by not carv-
ing out the uncontrollable portion of spending. Conversely, if
uncontrollable spending declines significantly (making USR
very large), then the ACO would benefit from an inflated
value of ASRC .

In practice, the true values of ASR and ASRC cannot be
calculated, because the true underlying performance compo-
nents p, 1, Tz, and Tp are unobservable due to the prob-
lem of ran(E)Ln Variati/(E gescribed above. Thus, estimated
quantities 4SR and ASR must be calculated based on the
observed (ie, estimated) values ﬁB, ﬁ Py T g ,and T p. The term
M, might also require estimation depending on the design of
the shared savings arrangement. To clearly isolate the effects
of spending carveouts, we initially assume in the simulations
described below that p ” is a deterministic quantity set at the
beginning of the arrangement. In sensitivity analysis
(described below), we consider p, to also beAa random vari-
able with a corresponding observable value L, . This formu-
lation would represent cases where the adjustment factor is
based on a comparison group or secular trend in spending.

The formulas for ASR andﬁc are very complex mak-
ing it impossible to analyze their statistical properties with
closed-form equations for their means, variances, or proba-
bility distributions. Therefore, we follow the methods used
by DeLia’® to conduct a series of Monte Carlo simulactions to
compare the statistical properties of ASR and ASR  under
alternative definitions of uncontrollable spending (ie, 5
and 7p).

Data and Policy Context

Simulation input data come from the NJ Medicaid
Management Information System (NJMMIS), which include
all adjudicated Medicaid fee-for-service claims and managed

care encounter records, for 2011-2014. These data are cur-
rently used for development and evaluation of the NIJ
Medicaid ACO Demonstration Program. The Demonstration
began officially in July 2015 and is designed to last 3 years
with the goal of providing an evidence base for subsequent
Medicaid reform legislation. ACOs must meet a variety of
conditions to be certified for participation in the
Demonstration. Specifically, the ACO must include all area
hospitals, 75% of Medicaid-participating primary care pro-
viders, and at least 4 behavioral health providers. It must be
incorporated as a not-for-profit entity with a multistake-
holder board, which includes health care, social service, and
local community representation. Certified ACOs receive
startup funding from the state (in addition to philanthropic
funding obtained independently), anti-trust immunity, cus-
tomized data feeds, and assistance with data analytics.
Certified ACOs are held accountable for all Medicaid spend-
ing for all Medicaid recipients who live within a set of zip
codes specified by the applicant and including at least 5000
recipients.  Within  this framework, however, the
Demonstration includes substantial flexibility in how ACOs
are held accountable and how shared savings arrangements
are specified. ACOs must report on, and later improve upon,
a combination of mandatory quality performance metrics as
well as voluntary ones, which are chosen from a preset menu.
ACOs can also negotiate shared savings arrangements with
Medicaid managed care plans, which may include provisions
for carving out particular types of spending and using differ-
ent types of benchmarking strategies in the ASR calculation.
(At the time of this writing, some arrangements are in place
and others are still under negotiation. ACOs can also propose
their own benchmarking strategies for fee-for-service spend-
ing.) This provision makes the NJ Demonstration an ideal
environment for investigating the effects of carveout strate-
gies. Additional details about the NJ Demonstration and its
carly development are found in previously published
reports.“(”17

In the simulations, we use 2013 data for the baseline
period and 2014 data for the performance period for each
ACO. Spending per person is prospectively risk adjusted (eg,
data from 2013 are used to calculate risk scores for 2014)
using the Chronic Illness and Disability Payment System
(CDPS)." To test the robustness of the results, we run addi-
tional simulations using 2012 as the baseline and 2013 as the
performance period. Since some beneficiaries are enrolled in
Medicaid for only part of the year, all spending amounts are
annualized by calculating spending per day of enrollment
and multiplying this amount by number of days in the year
(with each observation having equal weight in the analysis).

Only 3 out of 7 applicant communities met the state’s cri-
teria to participate in the Demonstration as certified Medicaid
ACOs. But since all applicants represent a naturally occur-
ring group of patients for understanding population-level
spending variation, all 7 applicant organizations are included
in this study to provide a wider variety of patient groupings
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in terms of geography, ACO size, and within-ACO statistical
parameters, which will enhance the robustness of the simula-
tion analysis. As shown below, the simulation results are
similar for all applicant communities, regardless of certifica-
tion status.

Simulation Details

We conduct simulations where uncontrollable spending is
defined alternatively as spending associated with injury care
(including trauma but excluding injury due to medical care),
CCF, and amounts exceeding $100000 per person. Injury
care is identified using the International Classification of
Disease, Ninth Revision, Clinical Modification (ICD9-CM)
codes 800 to 959. CCF is identified using facility claims with
a service category indicating services were delivered in a
nursing facility or intermediate care facility for the intellec-
tually disabled. (Within Medicaid claims data, rehabilitation
cannot be distinguished from custodial nursing facilities
stays. For Dual Eligibles, however, Medicare would be the
primary payer for rehabilitation services.)

For each simulation scenario, we calculate 1000 Monte
Carlo iterations by taking bootstrap samples from observed
ACO spending distributions described above. The distribu-
tion of bootstrap samples from the observed data provides a
close approximation to the probabilistic behavior of the
underlying random process that generated the empirical dis-
tribution observed in the original data.'” Bootstrap theory
allows us to consider empirically observed parameters for
each ACO as “true values” and parameters calculated in each
bootstrap iteration as estimated values.

All simulations examine cases where the true ASR for
controllable spending is 5% for each ACO and each ACO has
no influence over uncontrollable spending. Using Equation
1, this level of true savings performance can be modeled by
setting the true risk-adjusted per capita spending amount in
the performance period u, In sensitivity analysis, M, is
assumed to be normally distributed with a mean of 500 and
standard deviation of 50. Under this assumption, a random
draw from this distribution is used at each iteration to gener-
ate a value for &A,whichis usedinplaceof Ly .

An additional step is taken to ensure that the bootstrap
samples are drawn from a probability distribution where the
mean risk-adjusted per capita spending amount in the perfor-
mance period is M Specifically, each individual’s spending
amount in the performance year is rescaled by multiplying
this amount by the ratiop,, /[1g . After this rescaling, bootstrap
samples are generated by sampling individuals with replace-
ment from within each ACO community using the “bsample”
command in STATA 14.0. - .

We compare the accuracy of ASR and ASR in 2 ways.
First, we display box-whisker plots showing the full distribu-
tion of each random variable. Then, we calculate and com-
pare the mean squared error (MSE) for each random variable

viewed as an estimator of the true ASR of 0.05. Prior research
has shown that random variation in the ASR increases with
the coefficient of variation (CV) in per capita health care
spending and decreases with the correlation of health care
spending within patients over time.** To help frame the sim-
ulation results, we also show how the use of specific carveo-
uts affects these key statistics.

Findings

For each ACO, the injury carveout generates small reduc-
tions in mean spending and has little effect on the spending
CV and spending correlation within patients over time (Table
1). In contrast, the CCF spending and $100000 truncation
carveouts generate large reductions in mean spending. The
CCF spending carveout has little effect, while truncation has
a large downward effect, on the spending CV. Also, the CCF
spending carveout tends to decrease or maintain within-
patient spending correlation, while the truncation carveout is
more likely to increase it.

Figure 1 shows box-whisker plots for the ASR with and
without the injury spending carveout (with ACOs 1-7 run-
ning downward). In the left panel (showing ASR ), the distri-
butions are centered (mean and median) on the true ASR of

0.05 with smaller variation exhibited for larger ACOs. In the
—cC

right panel (showing ASR ), none of the distributions have

a median equal to 0.05 and most have a mean that is different

from 0.05, indicating that ﬁc is a biased estimator of the
true ASR. This bias ranges from —3 to +1 percentage points
(see Online Appendix). c

Differences between ASR and ASR are much greater
when they apply to the CCF spending carveout (Figure 2).

_—C
ASR is greatly biased with greater variation around the
median. For some ACOs, all or nearly all of the distribution

—cC
of ASR lies completely to one side of the true ASR of 0.05.

Here, the bias in ZS?(C ranges from —4 to +9 percentage
points (see Online Appendix).

Contrasts are even greater for distributions involving the
truncation carveout (Figure 3). When spending above
$100000 per person is carved out, the ASR distribution is
centered fairly tightly around 0.05, especially for larger
ACOs. Without the carveout, ASR distributions exhibit much
more variation and bias. For some ACOs, a large portion of
probability rgagsclies completely to one side of 0.05. Here,
the bias in 4SR ranges from —5 to +5 percentage points
(see Online Appendix).

Table 2 shows the effects of the 3 carveout approaches on
the MSE. Except for ACO-1 and the injury carveout, failure
to carve out (assumed) uncontrollable spending increases the
MSE by up to a factor of 3. For the CCF spending and trun-
cation carveouts, the MSE can increase by extremely large
multiples, reaching 20 or more.
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Table I. Effects of Carveouts on Per Capita Health Care Spending.

Mean spending with indicated carveout,

CV in spending with indicated

Patient-level correlation in spending
from 2013 to 2014 with indicated

2014 carveout, 2014 carveout®
ACO N None Injury CCF Truncation® None Injury CCF Truncation® None Injury CCF  Truncation®
ACO-1 12009 $7333 $7034 $5977 $6592 336 343 3.8l 2.51 0.71 0.71 0.67 0.82
ACO-2 29050 $7029 $6713 $6051 $6004 407 407 454 2.58 0.65 066  0.59 0.78
ACO-3 41110 $4923 $4766 $4785 $4492 3.63  3.69 3.6l 2.46 0.58 0.60  0.55 0.63
ACO-4 48279 $6520 $6186 $5829 $5572 451 445 488 2.51 0.62 0.63  0.59 0.71
ACO-5 47987 $6325 $6014 $5671 $5254 998 10.15 11.04 2.60 0.93 096  0.93 0.71
ACO-6 53789 $5884 $5568 $5575 $5260 388 3.89 3.96 2.33 0.46 046 042 0.65
ACO-7 55791 $7495 $7177 $5810 $6077 412 421 429 2.57 0.8l 082 0.63 0.80

Source. NJ Medicaid Management Information System.

Note. ACO = accountable care organization; CV = coefficient of variation; CCF = custodial care in facilities.
*Across ACOs, 75% to 78% of the individuals in 2014 had Medicaid enrollment in 2013 to enable calculation of the correlation coefficient.

®Total health care spending above $100000 for any individual is truncated.
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Figure 1. Distribution of the average savings rate with and without a carveout of injury spending.

Source. NJ Medicaid Management Information System.

Note. Box-whisker plots for ACOs | through 7 using data derived from 1000 iterations of the Monte Carlo simulation model described in the text. The
model assumes that the average savings rate (ASR) for all spending excluding injury care is 0.05. ACO = accountable care organization.

The sensitivity analyses (found in Online Appendix) show
that the findings are not sensitive to which years are used as
the simulated baseline or performance periods. When the
adjustment factor (p ) is modeled as a random variable, the
simulations generate similar but much more exaggerated dif-
ferences in the ASR with and without carveouts for uncon-
trollable spending. In these scenarios, all ASR estimates
become much more variable and the ASR is systematically
underestimated when uncontrollable spending is not carved

out. This underestimation is especially pronounced in the
case of spending on CCF and spending above $100000
where the mean and median are always negative without the
carveout.

Discussion

The analysis above is based on the premise that certain com-
ponents of health care spending are uncontrollable by ACOs
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Figure 2. Distribution of the average savings rate with and without a carveout of spending for CCF.

Source. NJ Medicaid Management Information System.
Note. Box-whisker plots for ACOs | through 7 using data derived from 1000 iterations of the Monte Carlo simulation model described in the text. The
model assumes that the average savings rate (ASR) for all spending excluding CCF is 0.05. ACO = accountable care organization; CCF = custodial care in

facilities.
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Figure 3. Distribution of the average savings rate with and without a carveout of individual spending amounts above $100000.

Source. NJ Medicaid Management Information System.
Note. Box-whisker plots for ACOs | through 7 using data derived from 1000 iterations of the Monte Carlo simulation model described in the text. The

model assumes that the average savings rate (ASR) for all spending excluding individual spending amounts above $100000 is 0.05. ACO = accountable
care organization.
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Table 2. Mean Squared Error in Measured Savings With and
Without Specified Carveout Approaches.’

Carveout No carveout Ratio
Injury spending
ACO-| 0.0011 0.0010 091
ACO-2 0.0008 0.0008 1.00
ACO-3 0.0006 0.0008 1.33
ACO-4 0.0004 0.0012 3.00
ACO-5 0.0005 0.0005 1.00
ACO-6 0.0007 0.0014 2.00
ACO-7 0.0003 0.0004 1.33
CCEF spending
ACO-I 0.0012 0.0023 1.92
ACO-2 0.0011 0.0083 7.55
ACO-3 0.0006 0.0019 3.17
ACO-4 0.0004 0.0032 8.00
ACO-5 0.0005 0.0004 8.00
ACO-6 0.0005 0.0041 8.20
ACO-7 0.0003 0.0067 22.33
Spending above $100000
ACO-1 0.0005 0.0012 2.40
ACO-2 0.0002 0.0008 4.00
ACO-3 0.0002 0.0027 13.50
ACO-4 0.0001 0.0029 29.00
ACO-5 0.0001 0.0019 19.00
ACO-6 0.0001 0.0008 8.00
ACO-7 0.0001 0.0003 3.00

Source. NJ Medicaid Management Information System.

Note. ACO = accountable care organization; CCF = custodial care in
facilities.

*Derived from Monte Carlo simulations under the assumption that the
average savings rate (ASR) for controllable (ie, carved out) spending
equals 0.05 for each ACO. Simulation statistics are based on 1000
iterations for each ACO.

or other provider groups held accountable for spending met-
rics. The specific components will vary depending on the
particular care management focus and operational maturity
of each provider group. In this article, we examined spending
on injury care, CCF, and amounts above $100000 for any
individual as exemplars of potentially uncontrollable spend-
ing, which are readily identifiable in claims data. The analy-
sis shows that failure to carveout the uncontrollable portion
adds substantial bias and significantly reduces precision in
the measurement of the ASR, which we have assumed for
illustrative purposes is a 5% reduction in controllable
spending.

The spending carveout related to truncation at $100000
leads to the greatest gains in accuracy of ASR measures.
These gains reflect 3 features of the data when this truncation
is implemented: (1) Mean spending is reduced, (2) the CV in
spending is reduced, and (3) the within-patient correlation of
spending over time is increased. The first of these indicates
the overall potential for the carveout to affect savings mea-
surement while the 2 remaining are associated with reduced

statistical variation in savings measures.”* Although the CCF
spending carveout has a large effect on mean spending, it has
smaller effects on the CV and correlation statistics, making it
somewhat less effective in improving the accuracy of the
estimated ASR. The injury spending carveout has the small-
est effect on the accuracy of the estimated ASR due to its
comparatively limited impact on each of the 3 key spending
statistics.

Sensitivity analyses (shown in Online Appendix) came to
broadly similar conclusions about the distortions in the mea-
sured ASR when uncontrollable spending is not carved out.
These distortions are especially large when the adjustment
factor for baseline spending is a normally distributed random
variable and uncontrollable spending involves CCF or
amounts above $100000 per person. In these simulations,
failure to carve out uncontrollable spending leads to highly
underestimated values of the ASR, which in many cases are
expressed as large losses (ie, spending increases) even
though controllable spending is assumed to have decreased
by 5%. Thus, the added element of uncertainty from a ran-
dom adjustment factor appears to penalize ACOs (through
the underestimation of ASR) much more than it would penal-
ize payers (through the potential to overestimate ASR).

It is not apparent why a random adjustment factor would
cause uncontrollable spending to asymmetrically disadvan-
tage ACOs and not payers. This finding might be driven by
unique patterns in New Jersey Medicaid data or possibly the
specific assumptions about the randomness involved in the
adjustment factor. Although these issues may be sorted out
with different datasets and modeling assumptions, it is clear
that the random adjustment factor raises complex issues for
measuring savings. This finding reinforces prior work, which
showed that a random adjustment factor adds substantial
riskiness to shared savings contracts for both ACOs and pay-
ers that could be avoided by specifying a deterministic
adjustment factor at the beginning of the agreement period.**

Here, it should be emphasized that the ASR formulas rep-
resent a measured performance standard that is agreed upon
by a payer and an ACO rather than an evaluation method to
determine the ultimate effect of an intervention. In the latter
case, a deterministic adjustment factor would be inappropri-
ate as a “counterfactual” measure of spending trend, because
it would not be known with certainty and would need to be
estimated statistically. However, in the context of setting a
performance target for the ACO, a deterministic adjustment
factor removes statistical noise from the ASR calculation, as
it is known with certainty what level of spending growth the
ACO must achieve to earn a savings payment, leaving noth-
ing to chance.

This difference in methods is an example of a broader dis-
tinction between an ‘“administrative formula” and a
“research-based evaluation” for provider performance mea-
surement. As noted elsewhere, these approaches are designed
to serve different purposes and, as a result, can sometimes
produce divergent conclusions about provider performance.*’
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Administrative formulas, such as those analyzed in this arti-
cle, provide a consistent standard that is known to all partici-
pants upfront and can be implemented fairly easily but are
not necessarily designed to identify causal relationships.
Assessment of causality (ie, the extent to which provider
behavior truly caused the observed data patterns) is the ulti-
mate goal of research-based evaluation. But as it requires
substantial time and effort to develop model specifications,
thorough causal research designs are typically not used to
implement pay-for-performance contracts such as shared
savings arrangements. Moreover, research evaluations often
involve sensitivity analyses, which would confuse the imple-
mentation of contracts, which require one final number to
determine final agreed-upon performance.

A fundamental assumption in this article is that certain
spending components are completely unalterable by ACO
activities. This assumption would be directly applicable to
ACOs that have no focus on particular care domains such as
injury and CCEF, as investigated in this article. It would be
invalid, however, for ACOs that have a focus on optimizing
injury care or preventing patient admission to nursing homes.

This assumption is more complicated when applied to the
truncation of spending above $100000. Some ACOs focus
directly on high users where they seek to generate substantial
savings above the truncation point and prevent individuals
with spending near that point from crossing over in subse-
quent years. Even if high users are not specifically targeted,
care management activities for individuals with multiple
chronic illnesses could potentially reduce an individual’s
costs significantly, but the costs still remain above the trun-
cation point. Thus, the use of a truncation carveout to improve
the accuracy of savings measurement must be done with the
full understanding that it would discount savings achieve-
ments above the truncation threshold.

Although this article focuses specifically on ACOs in
shared savings arrangements, it also outlines concepts and
provides some guidance for a broader set of arrangements
where providers assume responsibility for population-based
spending, but some components of spending are not within
providers’ control. For example, under a capitation arrange-
ment, the provider group will be paid an amount per member
per month that reflects the average cost of care for the
assigned population. The group would then have to manage
the risks associated with random fluctuations around this
average. As shown above, the inherent riskiness can be made
smaller with spending carveouts that significantly reduce the
mean and CV and increase the within-patient correlation as
these apply to health care spending among the assigned
population.

Development of a suitable carveout strategy would
require 2 steps. First, identify categories of spending that are
agreed to be beyond the current scope of the provider group’s
care management activities. Second, examine how carving
out the identified categories affects the 3 key descriptive sta-
tistics described above. Those categories with the greatest

potential to distort measured performance would be priority
categories for carving out.

This article focuses on 3 examples of carveout approaches
that could be implemented in a straightforward way with
available claims data. In practice, many other carveout strat-
egies could be considered. Conceptually, the most relevant
carveouts would involve categories of spending that are out-
side of the provider group’s current focal areas for care man-
agement and are large enough to potentially obscure actual
performance within the focal areas. Additional carveout
strategies not examined in this analysis may include pediat-
ric cancers and expensive brand name drugs where providers
have limited discretion over their use (eg, for hepatitis C or
HIV-AIDS). Similarly, widely used and costly drugs that
exhibit large price increases are beyond the ability of provid-
ers to control but could distort spending totals for patients
who are the focus of care management activities.

As mentioned above, the definition of uncontrollable
spending can vary across provider groups and may evolve
over time. Thus, spending carveouts could be a negotiated
feature of shared savings and other population-based pay-
ment contracts. For example, in a shared savings contract, a
payer might be willing to accept fairly generous carveout
features if the provider group is willing to accept a more
stringent minimum savings rate threshold to ensure that the
providers do not receive inappropriate rewards for a random
decrease in spending. Payers, however, may be wary of carv-
ing out too many components of spending if the remaining
components account for a fraction of total spending that is
too small to make a meaningful difference in their TCOC.

Shared savings with carveouts can be considered within a
broader menu of options that may be negotiated to improve
the effectiveness and fairness of performance-based payment
arrangements. One such option is episode-based payment
where providers are paid one lump sum for an entire episode
of care (eg, surgery, post—acute service, outpatient follow-
up). This option provides strong incentives to coordinate and
deliver care efficiently across multiple providers within a
well-defined medical episode. But because it is narrowly
focused and self-contained, it does not address broader con-
cerns about prevention, screening, well care, and population
health that are often included in the care improvement and
cost-efficiency strategies of ACOs.

Another fairly common option is reinsurance where a
separate entity assumes liability for expenditures above a
certain threshold. In theory, an ACO responsible for TCOC
could contract with a reinsurance firm to cover expenses
above a certain threshold, or possibly, for expenditures in
certain classes viewed as beyond its control. Such a contract,
however, would still create a financial liability for the ACO
to purchase the reinsurance and likely add new administra-
tive costs by involving an additional organization to the
broader payer-provider arrangement. Conceptually, a TCOC
arrangement with carveouts acts as a form of reinsurance for
the providers, where the reinsurance is provided by the
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original payer (who could then in turn transfer this risk to a
reinsurance firm, if desired). Thus, a key difference between
carveouts and reinsurance has to do with who bears the
financial liability for specific segments of health care spend-
ing and at what administrative cost.

In theory, risk adjustment of health care spending might
mitigate the concern about expenditures that providers would
be interested in carving out of their shared savings or other
population-based payment arrangements. But even the most
sophisticated risk adjustment algorithms are limited in how
much person-level expenditure they can predict, especially
when based on administrative data with limited clinical
detail. In addition, expenditure categories that might be
carved out include random events that by their nature are not
amenable to prediction in a risk adjustment model (eg, injury,
high-cost outliers).

The carveout approach studied in this article begins with
TCOC and removes components of spending that are thought
to be beyond providers’ ability to control. An alternative
approach could do the opposite—that is, begin with nothing
and add only those components of spending that would be
actively and explicitly targeted by providers at the beginning
of the contracting period. Common spending targets include
inpatient admissions or emergency department visits. Such
an approach would minimize risk and provide upfront clarity
to providers. But it would significantly limit the scope of the
arrangement along with its spending reduction potential and
could preclude important synergies in care management that
are not obvious or fully considered at the time of contracting.
Such synergies include links between mental and physical
health and redesigning the use of post—acute care after inpa-
tient discharge. Performance measures that “carve in” spe-
cific components of utilization, instead of spending, would
be even less amenable to exploiting these potential avenues
for efficiency gains through spending reductions.

This study is subject to some limitations. First, to imple-
ment the simulations, it examines a specific set of scenarios
where each ACO achieved a true ASR of 5% and the allow-
able growth factor was fixed at (or normally distributed
around) $500. Thus, the findings here may be viewed as
illustrative of how carveout strategies can affect the riskiness
of shared savings arrangements rather than a definitive
account of all possibilities. Second, the study focuses on only
3 potential carveout strategies. Although it is beyond the
scope of this study, other carveout strategies such those
involving high-cost/nondiscretionary drugs (eg, for hepatitis
C, HIV-AIDS) or end-of-life care, as well as combinations of
carveout strategies, are important for future investigation.
Third, the study examines only Medicaid ACO communities
in New Jersey. Other arrangements with different payers,
patient risks, and geography could potentially produce dif-
ferent results. Finally, the study does not address the poten-
tial trade-offs between the use of various carveout strategies
and the administrative complexity of implementing them.

Despite these limitations, this article develops a rigorous
framework for analyzing the effects of carveout strategies on
the accuracy of provider spending performance. It also pro-
vides empirical assessments of 3 specific strategies that can
be applied in a variety of settings.
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