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Abstract

Importance—A variety of state Medicaid reforms are underway, but the relative performance of
different approaches is unclear.

Objective—To compare performance in Oregon’s and Colorado’s Medicaid Accountable Care
Organization (ACO) models.

Design, Setting, and Participants—Oregon initiated its Medicaid transformation in 2012,
supported by a $1.9 billion federal investment, moving the majority of Medicaid enrollees into
sixteen Coordinated Care Organizations (CCOs), which managed care within a global budget.
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Colorado initiated its Medicaid Accountable Care Collaborative (ACC) in 2011, creating seven
Regional Care Collaborative Organizations that received funding to coordinate care with providers
and connect Medicaid enrollees with community services. We analyzed data spanning July 1, 2010
through December 31, 2014, (18 months pre-intervention and 24 months post intervention,
treating 2012 as a transition year) for 452,371 Oregon and 330,511 Colorado Medicaid enrollees,
assessing changes in outcomes using difference-in-differences analyses.

Exposures—Both states emphasized a regional focus, primary care homes, and care
coordination. Oregon’s CCO model was more comprehensive in its reform goals and in the
imposition of downside financial risk.

Main Outcomes and Measures—Performance on claims-based measures of standardized
expenditures and utilization for selected services, access, preventable hospitalizations, and
appropriateness of care.

Results—Standardized expenditures for selected services declined in both states over the 2010-
2014 time period, but these decreases were not significantly different between the two states.
Oregon’s model was associated with reductions in emergency department visits (—6.28 per 1000
beneficiary months, 95% CI —10.51 to —2.05) and primary care visits (—15.09 visits per 1000
beneficiary months, 95% CI —26.57 to —3.61), improvements in acute preventable hospital
admissions, three out of four measures of access, and one out of four measures of appropriateness
of care.

Conclusions and Relevance—Two years into implementation, Oregon and Colorado’s
Medicaid ACO models exhibited similar performance on standardized expenditures for selected
services. Oregon’s model, marked by a large federal investment and movement to global budgets,
was associated with improvements in some measures of utilization, access and quality, but
Colorado’s model paralleled Oregon on a number of other metrics.

Introduction

Medicaid, the federal-state health insurance program for low-income individuals, has grown
to cover more than 20% of the population nationally and accounts for a significant and
growing portion of state budgets.! This growth poses a significant budgetary challenge, even
among states choosing not to expand coverage through the Affordable Care Act (ACA).
States are experimenting with a wide range of policies designed to control spending,
including payment reforms that mirror aspects of Accountable Care Organizations (ACOs)
in the Medicare and commercial markets.2 As of 2016, nine states had launched Medicaid
ACOs, with eight more actively pursuing this model.3

In this paper, we compare the performance of two early adopters of the Medicaid ACO
model, Oregon and Colorado. Oregon’s Medicaid transformation occurred in 2012.
Supported in part by a $1.9B investment from the federal government, the state moved the
majority (90%) of its Medicaid beneficiaries into sixteen Coordinated Care Organizations, or
CCOs.4-9 CCOs are community-based with governing boards that include representatives of
the health care delivery system and consumers who reflect the community’s needs. Unlike
most ACO models, CCOs accept full financial risk for their patient population and must
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manage all care (including mental health, addiction, and dental services) within a global
budget. Oregon’s ambitious model has led some to refer to CCOs as “ACOs on steroids.”10

Colorado’s Medicaid Accountable Care Collaborative (ACC) reform was initiated in 2011,
with the state creating seven Regional Care Collaborative Organizations (RCCOs). RCCOs
receive per member per month funding to provide administrative support to improve
connections between Medicaid enrollees, providers, and community services.
Approximately 70% of Colorado Medicaid beneficiaries were enrolled in the ACC program
by 2014. Unlike the Oregon CCO model, the ACC model maintained fee-for-service
payments and did not impose downside financial risk on providers or RCCOs. Furthermore,
Colorado did not receive federal investments on the scale of those provided to Oregon.

The objective of this study was to compare performance in Oregon’s CCO model to
performance in the Colorado ACC model, using claims-based measures of expenditures,
utilization, access, quality, and appropriateness of care. The Oregon and Colorado Medicaid
agencies have described positive outcomes associated with their reforms, with both states
reporting lower expenditures, reductions in utilization, and improvements in quality.%:11-13
However, a formal comparison allows for an assessment of the relative performance of a
Medicaid ACO model focused on enhanced payment for care coordination and case
management (Colorado) vs. a more comprehensive Medicaid ACO model predicated on a
global budget and downside financial risk (Oregon). Assessing these impacts is particularly
salient when viewed in the context of a nationwide trend toward ACO models and the need
for evidence on their ability to slow utilization and improve access, quality, and outcomes.

We used a difference-in-differences approach, with the more intensive Oregon CCO
intervention serving as the treatment group and the Colorado Medicaid program serving as
the comparison group, for two years after the Medicaid reforms were implemented. This
study was approved by the Institutional Review Board at Oregon Health & Science
University.

Study Populations

We obtained data from each state’s Medicaid agency and analyzed claims for 18 months
(July 1, 2010 through December 31, 2011) of pre-intervention data and 24 months of 2013-
2014 post-intervention data, treating 2012 as a transition year. Our primary analyses focused
on the population of individuals who were enrolled in both the pre-intervention and post-
intervention periods, and enrolled for at least three months within a twelve month window.
We excluded individuals who were dually eligible for both Medicare and Medicaid. In
Oregon, we excluded Medicaid enrollees who were not enrolled in CCOs because of special
health needs,* and Medicaid enrollees from one CCO (Cascade Health Alliance), which did
not launch until August 2013.

The Colorado comparison group was restricted to Medicaid beneficiaries who were in the
standard (non-ACC) Medicaid program in the 2010-2011 time period but covered by the
ACC program for the 2013-2014 time period. Children who were eligible for Medicaid
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through the State Children’s Health Insurance Program (SCHIP) were excluded because
they were not eligible for the ACC. We excluded individuals enrolled in managed care, since
they were required to “opt out” of managed care into the ACC. Managed care penetration
was low (<2%), with the exception of Denver and Mesa counties, which had substantially
higher managed care penetration rates. To avoid potential selection bias, our analyses
excluded residents of these two counties.

Propensity Score Weighting

We used propensity score weighting as a first step in adjusting for observable differences
between the Oregon and Colorado groups. The propensity score variables included age,
gender, rural residence, and Chronic IlIness and Disability Payment System (CDPS) risk
indicators.1# Propensity weights were applied across the Oregon and Colorado populations
for all study periods, with each individual in each time period given a weight proportional to
the probability of being in the Oregon Medicaid program in the fourth quarter of 2011, prior
to the CCO intervention. This weighting approach adjusted for observable differences
between the Oregon and Colorado populations as well as changes in the composition of each
population over time.1®> Additional details are provided in the Supplement.

Outcome Variables

In Oregon’s managed care and CCO environment, capitation and other alternative payment
mechanisms result in “encounter” claims which include information on diagnosis and
procedure but record paid amounts as zero. To create a composite measure that could be
compared across states, we created a measure of standardized expenditures using the
following steps. First, we identified the set of procedure codes and services that were
common across both states and included as one of four categories of service in the
Berenson-Eggers Type of Service (BETOS) classification. These services included
evaluation & management, imaging, tests, and procedures. Next, we repriced these claims
with “standardized prices,” using the Oregon 2014 Medicaid fee schedule to attach
standardized prices to claims in both states according to procedure and site of service codes.
We repriced inpatient facility services on a per diem basis. Additional details are provided in
the Supplement. This approach creates a measure of “standardized expenditures,”
representing typical Medicaid expenditures for selected services across both states.

Utilization measures included emergency department (ED) visits, primary care visits, and
acute inpatient days. To further investigate changes in access, we constructed measures from
the Healthcare Effectiveness Data and Information Set (HEDIS):16 well-child visits in the
third, fourth, fifth and sixth years of life; children and adolescents’ access to preventive/
ambulatory health services (members 1-6 years who had an ambulatory or preventive care
visit during the year, or 7-19 years who had an ambulatory or preventive care visit during
the last two years); adolescent well care visits (members 12—21 years who had at least one
comprehensive well-care visit during the year); and the percentage of adults 20-44 who had
an ambulatory or preventive care visit during the year. We also analyzed performance on
four measures of appropriateness or “low-value” care (appropriate medications for
individuals with asthma; testing for children with pharyngitis; imaging studies for low back
pain; and imaging for uncomplicated headache), hypothesizing that these services might be
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areas of focus for organizations seeking to reduce spending and improve quality.1” Finally,
we assessed changes in quality by estimating changes in “potentially avoidable” ED visits!8
and preventable hospitalizations as defined by the Agency for Healthcare Research and
Quality Prevention Quality Indicators (PQI).1° Following Joynt and colleagues,2® we did not
include admission source as a variable in our PQI algorithm.

Statistical Analyses

We used standardized differences to assess the comparability of the Medicaid population and
the propensity weighted comparison group.21:22 We used propensity score weighted linear
models to assess changes in expenditures, utilization, access measures, preventable ED visits
and hospitalizations, and the provision of low-value care.

Our covariates included age, gender, CDPS risk indicators, rural residence indicators, an
indicator for individuals in Oregon, indicator variables for the second, third, and fourth
quarters of the year (to control for seasonality), an indicator for the post-intervention period
(2013-2014), and the interaction between the Oregon population and post-intervention
indicators, which produced our estimates of the policy effects. We tested the assumption of
parallel trends in the treatment and comparison groups for utilization measures in the pre-
period.23:24 Measures of access, low-value care, and PQI required one-year lookbacks and
were restricted to continuously enrolled individuals with annual assessments in 2011, 2013,
and 2014. Standard errors were adjusted for clustering at the primary care service area
level 2526

Sensitivity Analyses

Results

We conducted multiple analyses to assess the sensitivity of propensity score specifications,
transition period, study population definitions, and other assumptions, described in the
Supplement.

Table 1 compares delivery system and reform components of the Oregon and Colorado
programs. The reforms were similar in their regional focus and emphasis on primary care,
but the Oregon program was more comprehensive in its scope of benefits covered and its use
of global budgets and downside financial risk as a mechanism for cost control. The
substantial CMS investment in Oregon provided funding for administrative staff, data
infrastructure, resources for implementation, training, and related services, and insured that
the transformation efforts would not be hampered by reductions in reimbursement rates.

There were 452,371 Oregon Medicaid enrollees and 330,511 Colorado Medicaid enrollees
included in analyses. After propensity score weighting, differences in enrollee clinical and
demographic characteristics were small, although the propensity-weighted Colorado group
was, on average, slightly younger than the Oregon group (Table 2). Investigation of the pre-
intervention parallel trends assumption indicated no significant difference in quarterly trends
across most expenditure and utilization measures, 2327 with exceptions for standardized
expenditures for procedures and the primary care visit utilization measure (eTable 1 in the
Supplement).
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Standardized expenditures decreased in Oregon relative to Colorado, but after adjusting for
demographic and health risk, there was no significant difference ($2.00; 95% CI [CI] —$0.79
to $4.78) in per member per month standardized expenditures for Oregon’s Medicaid
enrollees; positive values indicate higher growth in standardized expenditures in Oregon
relative to Colorado (Table 3). In general, performance on standardized expenditures for
most measures was similar in the first and second year, with some exceptions. For example,
relative to Colorado, standardized expenditures for inpatient services were significantly
higher for Oregon in the second year of implementation ($4.37; 95% CI $0.01 to $8.73).

Table 4 displays differences in standardized expenditure and utilization measures, stratified
by adults and children. Relative to Colorado, Oregon’s growth in overall standardized
expenditures was lower for adults, compared to children, but neither group showed
statistically significant differences between the states. (Point estimates of the pooled
analyses in Table 3 do not necessarily reflect weighted estimates of Table 4’s stratified
analyses, in part because Table 4 excludes individuals transitioning to adults over the study
period, and in part because different propensity score weights were used for each analysis).
Patterns were generally similar across metrics for both children and adults, with some
exceptions. For example, decreases in emergency department visits for Oregon relative to
Colorado were statistically significant for adults but not children.

Table 5 displays measures of access, avoidable ED visits, preventable hospitalizations
(PQIs), and measures of low-value care. Of note, although primary care utilization decreased
across both states, Oregon maintained or improved care in three of four measures of access
(well child visits for children ages 3-6: +2.7%, 95% CI 1.2% to 4.2%; adolescent well care
visits: +6.8%, 95% CI 5.2% to 8.3%; adult access to preventive ambulatory care: +1.3%,
95% CI 0.3% to 2.2%) relative to Colorado. Oregon also improved on measures of avoidable
ED visits, decreasing by 1.8 per 1000 member months (95% CI —3.1 to —0.4), as well as
acute PQI preventable hospitalizations (1.0 per 2000 member months, 95% CI -1.6 to
-0.4). Relative to Colorado, Oregon’s CCO transformation was not associated with
statistically significant improvements in three out of four measures of low-value care.
However, avoidance of imaging for uncomplicated headache improved by 2.6% relative to
Colorado (95% CI 1.4% to 3.8%).

Our results were robust to sensitivity analyses, with some exceptions. For example, Oregon
exhibited statistically significantly higher standardized expenditures and inpatient utilization
than Colorado in some specifications, and the reduction in primary care visits observed in
Oregon was not statistically significant in other models. (eTable 1 in the Supplement).

Discussion

Oregon’s and Colorado’s reforms represent two early efforts to implement Medicaid ACOs.
Relative to Colorado, Oregon’s CCO model was not associated with reductions in
standardized expenditures for selected services in the first two years after implementation,
although utilization for emergency department and primary care visits was significantly
lower. Trends were similar among adults and children. Our results were generally consistent
across a series of sensitivity analyses (eTable 1 in Supplement).
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Relative to Colorado, Oregon’s CCO transformation was associated with improvements on
three out of four HEDIS access measures, reductions in avoidable emergency department
visits and preventable acute hospital admissions. However, in other areas, Colorado
performed as well as or better than Oregon. Inpatient care days, a potentially expensive
service area, declined in both states, and in some specifications, reductions in Colorado were
statistically greater than those in Oregon (eTable 1 in the Supplement).

Although Oregon and Colorado’s Medicaid ACO programs emphasized primary care homes,
primary care visits decreased in the study populations for both states and were significantly
lower in Oregon than Colorado in 2014. These observed decreases may reflect a lack of
primary care capacity attributable to the 2014 ACA Medicaid expansion, wherein both states
increased their Medicaid enrollment substantially: Colorado increased its Medicaid
enrollment by 41% by July 2014, whereas Oregon increased its enrollment by 59%, the
second largest increase in the country.28 Reductions in primary care visits should be
monitored closely and may be a cause for concern if they reflect restricted access.
Alternatively, a reduction in primary care visits could represent substitutions toward case
management. Oregon’s reduction in primary care visits was accompanied by relative or
absolute improvements in most HEDIS access measures, suggesting the potential for a more
efficient reconfiguration of primary care resulting in fewer visits but maintaining access.2°

More than two years into their programs, both states can point to successes. In the 2011—
2014 timespan, both states demonstrated reductions in measures of standardized
expenditures and utilization. Relative to Colorado, Oregon experienced some improvements
in some access and quality measures, but did not generate savings that might be anticipated
with its ambitious reform model and the $1.9 billion federal investment to support the CCO
transformation.*° There are a few possible reasons why greater savings were not achieved.
First, CCOs may need more time to fully implement changes that translate to greater
savings. Second, spending not only slowed but was reduced in both states over the study
period. There may be limits to the extent to which relative savings can be achieved in a
period of shrinking (as opposed to growing) health care spending. Furthermore, although
Colorado did not have the benefit of a similar investment from the federal government, its
ACC model has had apparent success. Its focus on manageable, incremental steps has been
followed by growth in enrollment, reductions in utilization, and improvement in some key
performance indicators.}2 From this vantage point, Colorado’s approach may represent a
promising delivery system reform that may be more feasible for other states to adopt, in
comparison to the larger scope of the model pursued by Oregon.

Our study has important limitations. Our main outcome — standardized expenditures —
focused on a narrow set of services with common codes across states. Estimates of total per
capita Medicaid spending published by the Oregon Health Authority!! suggest that our
measure of standardized expenditures accounts for approximately 42% of total spending on
medical services. Our analysis did not include expenditures on prescription drugs, a growing
portion of Medicaid spending. Thus, we do not test for differences in overall expenditures. It
is possible, for example, that estimated savings for Oregon could be reversed if Oregon’s
expenditures on other services grew at a rate faster than Colorado. Furthermore, while our
use of standardized expenditures allowed us to attach prices to managed care-type encounter
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claims and to insure consistency across states, it may have obscured reductions in spending
that could have arisen through changes in overall reimbursement rates or in the intensity of
inpatient services.

Our findings should also be interpreted in the light of other large changes occurring in both
states. Neither represents a “business as usual” counterfactual. Nonetheless, our results are
still useful in guiding expectations about Medicaid reforms. Furthermore, the lack of
differences in pre-intervention trends between the states for most measures, coupled with a
large number of sensitivity analyses, improves the fidelity and reliability of our findings.

This evaluation should also be viewed in terms of the broader trends in healthcare
utilization. Our findings of slowed or reduced utilization in the 2010-2014 time period may
not be entirely attributable to the Medicaid reforms in Colorado and Oregon, and may
instead correspond with a period of historically low national health spending growth.
National per capita Medicaid acute care increased at an average of 3.7% in the 2008-2011
period, but decreased by 1.7% in the 2011-2012 period.39 Nonetheless, recent evidence
suggests a resurgence in overall healthcare spending growth, rising from a growth rate of 2.9
percent in 2013 to 5.3 percent in 2014.3! Given these trends, restraining utilization in future
years may require additional effort from the Oregon and Colorado Medicaid ACO models.

Conclusions

A wide variety of Medicaid reforms are underway in the United States. Some states have
emphasized a greater role in patient responsibility through the imposition of co-payments or
health savings accounts, while others have emphasized the delivery system as a path towards
a higher quality and financially sustainable public insurance program. Our study of two
years of post-intervention data from Medicaid ACO reforms found relative performance
improvements in several aspects of care in Oregon relative to Colorado, but found no
significant differences in standardized expenditures for selected services. These results
should be considered in the context of overall promising trends in both states. Continued
evaluation of Medicaid reforms and payment models can inform the most effective
approaches to improving and sustaining the value of this growing public program.
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Table 1

Characteristics of Oregon and Colorado Reform Models
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Coverage Model

CCO (Oregon)

ACC/RCCO (Colorado)

Regional Focus

Regional and community resources support the
coordination of care across programs (16 CCOs
covering entire state)

Same as Oregon (7 RCCOs cover entire state)

Enrollment of beneficiaries

Automatic enrollment with exceptions primarily for
individuals with special health needs.
Approximately 90% of Medicaid population
enrolled in CCOs in June 2013.

Automatic enrollment based on primary care

provider attribution 7. primary care providers could
opt in to ACC program. Approximately 47% of
Medicaid population enrolled in RCCOs in June
2013; 58% by June 2014.

Primary Care Medical Homes

Beneficiaries are assigned a primary care medical
home, which serves as the primary agency for
coordinating care

Same as Oregon

Incentive Measures

17 “Incentive Measures”; CCOs eligible for bonus
payments of up to 3% of global budget in 2014.

3-4 core measures, updated annually; RCCs
eligible for bonus payments of up to $1.00 PMPM

Cost Savings

Requirement to slow spending growth rate to 4.4%
in 2014 and 3.4% in 2015

Incremental reductions anticipated but not required

Financing

Global budget: risk adjusted, per capita, with CCOs
at financial risk

FFS, with RCCOs and primary care providers
receiving per-member payment to support care
coordination

Examples of delivery system
initiatives

High utilizer programs

Programs to reduce ED utilization
Hospital-to-home transition programs

Support for social services

Alternative payment models designed to move
away from fee-for-service and decrease incentives
for high-volume, high-intensity care

Integration of oral and mental health

High utilizer programs

Programs to reduce ED utilization

Support for social services

Centralized data repository to track and report
clinic performance

Investments

CMS provided approximately $1.92B over 5 years
from (2012-2017)

State-based investment of approximately $155M
between 2011-2014

F

Most Medicaid enrollees were in Colorado were covered by the traditional fee-for-service Medicaid program; individuals in Colorado Medicaid

Managed Care Organizations were generally required to opt out of Managed Care in order to be enrolled in the ACC program.
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