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Abstract

Objective: To evaluate differences in access to behavioral health services for Medic-

aid enrollees covered by a Medicaid entity that integrated the financing of behavioral

and physical health care (“carve-in group”) versus a Medicaid entity that separated

this financing (“carve-out group”).
Data Sources/Study Setting: Medicaid claims data from two Medicaid entities in the

Portland, Oregon tri-county area in 2016.

Study Design: In this cross-sectional study, we compared differences across enrollees in

the carve-in versus carve-out group, using a machine learning approach to incorporate a

large set of covariates and minimize potential selection bias. Our primary outcomes

included behavioral health visits for a variety of different provider types. Secondary out-

comes included inpatient, emergency department, and primary care visits.

Data Collection: We used Medicaid claims, including adults with at least 9 months of

enrollment.

Principal Findings: The study population included 45,786 adults with mental health

conditions. Relative to the carve-out group, individuals in the carve-in group were

more likely to access outpatient behavioral health (2.39 percentage points,

p < 0.0001, with a baseline rate of approximately 73%). The carve-in group was also

more likely to access primary care physicians, psychologists, and social workers and

less likely to access psychiatrists and behavioral health specialists. Access to outpa-

tient behavioral health visits was more likely in the carve-in arrangement among indi-

viduals with mild or moderate mental health conditions (compared to individuals with

severe mental illness) and among black enrollees (compared to white enrollees).

Conclusions: Financial integration of physical and behavioral health in Medicaid man-

aged care was associated with greater access to behavioral health services, particu-

larly for individuals with mild or moderate mental health conditions and for black

enrollees. Recent changes to incentivize financial integration should be monitored to

assess differential impacts by illness severity, race and ethnicity, provider types, and

other factors.
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What is known on this Topic

• Many state Medicaid programs and managed care entities are moving away from systems

that “carve-out” behavioral health (with a separate entity holding financial risk and managing

behavioral health services) to an integrated “carve-in” model (with a single entity responsible

for managing physical and behavioral health).

• Relatively little is known about the potential implications of these models on access to

behavioral health services and whether they vary by the severity of mental illness or by race

and ethnicity.

What this study Adds

• This study finds that “carving in” behavioral health services is associated with increased

access to behavioral health services, particularly among individuals with mild to moderate

mental health conditions.

• Carve-ins are also associated with increased access to outpatient behavioral health visits for

black enrollees relative to white enrollees.

• Carve-ins and carve-outs may also affect the types of providers that Medicaid enrollees use

for care, with carve-ins associated with a higher likelihood of accessing primary care physi-

cians for behavioral health needs and a lower likelihood of accessing psychiatrists.

1 | INTRODUCTION

Medicaid is a significant source of financing for mental health

services in the United States, accounting for 25% of all mental

health spending in 2014.1 In states with Medicaid managed care

organizations (MCOs), mental health care has frequently been “car-
ved out” to a separate managed behavioral health organization

(BHO). In these scenarios, physical health is managed and reim-

bursed by the primary MCO, and mental health services are man-

aged and reimbursed by a BHO. Carve-out arrangements reflected

financial and political concerns about the extent to which MCOs

might inhibit access to behavioral health care. Advocates for carve-

outs expressed concerns that plans focused on physical health

management would not understand the nuances of mental health

conditions and would have difficulties establishing specialty pro-

vider networks. Advocates also voiced concerns that a blending of

funds might favor physical health services at the expense of needed

mental health services.

Despite these rationales, legacy carve-out arrangements are now

perceived as a critical barrier to better outcomes for Medicaid

enrollees,2-7 particularly given evidence supporting the integration of

primary care and behavioral health care in clinical settings.8-16 The

goals of integrated care may be incompatible with separate financing

of medical and physical health services. Carve-outs create separate

payers and separate networks, restricting reimbursement for services

that include both physical and mental health, creating impediments to

communications across systems, and introducing other barriers to

care, including requirements for additional or separate credentialing

and empaneling of providers. Clinical integration may be inhibited if,

for example, mental health providers co-located with primary care

providers are not included in the physical health MCO's network. In

these instances, even if the clinic can deliver integrated care, patients

with mental health conditions may still be referred to outside mental

health providers, reducing the likelihood of timely and coordinated

treatment.

Two federal rules, issued in 2016, incentivized states to move

away from carve-out arrangements. The first was the Center for

Medicare and Medicaid Services 2016 Medicaid managed care regula-

tions, which included language-supporting integrated care and

encouraging comprehensive patient assessments. The second was a

rule change for Medicaid managed care, which defined compliance

responsibilities for the Mental Health Parity and Addiction Equity Act

of 2008. This rule change created an extra administrative and financial

burden for states that retained behavioral health carve-outs, providing

an incentive to move toward financially integrated models.17 Over

time, carve-out models have become less common. In 2019, 39 states

and the District of Columbia contracted with MCOs;18 among those

states, only six carved out all of their behavioral health services (CA,

CO, MD, MI, PA, and UT). Twenty-two states carved in all of their

behavioral health services, and 10 used some mixture of approaches

(e.g., carving out specialty services only). However, these numbers

may overstate the extent to which full integration has occurred. In

many states that carve-in behavioral health, Medicaid managed care

plans accept full physical and behavioral health financing while sub-

contracting with BHOs. In this “health plan carve-out,”19 the MCO

subdelegates the management and risk of behavioral health care to

the BHO.

This study assesses differences in outcomes for two MCO-like

organizations serving the Portland, Oregon market in 2016. Since

2012, Medicaid beneficiaries in Oregon have been enrolled in Coordi-

nated Care Organizations (CCOs).20-22 CCOs are similar to MCOs in

how they accept financial risk and pay for care. However, unlike
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traditional MCOs, CCOs are accountable to performance metrics and

have governing boards that include stakeholders in the local health

systems.

CCOs operate within global budgets and receive funding for all

acute care services, including physical and behavioral health care.

CCOs can manage and pay for all of these services in an integrated

fashion. Conversely, they may choose to focus on general medical

care and subdelegate the risk and management of behavioral health

care to a separate entity. This study compares outcomes between

two CCOs with similar provider networks and patient populations but

differing approaches to behavioral health care, with one CCO inte-

grating financing and another using separate physical and behavioral

health risk-accepting entities.

The objective of this study is to assess the association between

carve-in versus carve-out arrangements and access to physical and

behavioral health services among adult Medicaid beneficiaries with

mental health conditions. Our study updates a large literature on

carve-outs, including an extensive 2007 review by Frank and

Garfield.19 Generally, carve-outs have been associated with

reductions in overall costs and inpatient utilization and increases in

access, with mixed effects on quality. However, there have been

relatively few studies of carve-outs in Medicaid since the advent of

the Affordable Care Act and an increased focus on integration at

the clinical level.

Because carve-out arrangements may affect patients differ-

ently, we also assess differences among individuals with serious

mental illness (SMI) versus those with mild to moderate mental

health conditions. Our assessment of differential impacts for those

with and without SMI is based on the hypothesis that financial inte-

gration will improve opportunities to incorporate mental health ser-

vices in the primary care setting, with the main beneficiaries being

individuals with mild and moderate mental health conditions. In

contrast, individuals with SMI are more likely to receive their health

services through community mental health centers, which may

have longstanding relationships with behavioral health carve-outs.

Although some states have opted to develop carve-in models that

focus on the SMI population only, relatively little is known about

the differential impacts of carve-ins versus carve-outs by severity

of mental illness.

We also test for differential impacts among black, Hispanic, and

white enrollees because of the documented impact of racism on

health23,24 and because a large number of studies have revealed sig-

nificant disparities in access, quality, and outcomes for black and His-

panic individuals with mental illnesses relative to their white

counterparts.25-32 Some studies suggest that behavioral health inte-

gration may improve care for black and Hispanic patients.33-38 By

assessing the potential for reduced disparities through financial inte-

gration, we aim to add to the existing literature. Furthermore, the

state of Oregon identified “Health Equity and Eliminating Health Dis-

parities” as a key goal for its Medicaid program.39 Although the state

enacted a variety of initiatives to reduce disparities, the extent to

which carve-in versus carve-out approaches may affect disparities is

unknown.

2 | METHODS

2.1 | Study design

In this observational, cross-sectional study, we compared two

Portland-area CCOs with overlapping service areas, covering similar

populations with geographic access to the same set of providers.

Although Medicaid beneficiaries were not randomized to CCOs, the

Oregon Health Authority attempted to balance population demo-

graphics when assigning members to CCOs. The state reported that it

was unusual for members to exercise their right to switch between

CCOs.40 Therefore, we expect minimal selection effects, although we

cannot rule them out entirely. To minimize concerns of confounding

and selection, we deployed the machine-learning approach described

below.

Although they covered similar populations, the study CCOs dif-

fered in their financing of behavioral health services. The first CCO

(the “carve-in group”) paid for and managed physical and behavioral

health services as a single entity. The second CCO (denoted the

“carve-out group”) separated these finances, subcontracting with a

separate entity to take on the financing and management of behav-

ioral health services.

2.2 | Study population

Our study population included adults who were enrolled in Oregon

Medicaid between January 1 and December 31, 2016, and received at

least 9 months of coverage during that time. We restricted our focus

to individuals with a mental health condition (defined below) in 2016.

We focused on 2016 because this represented the most recent year

of available data and allowed for sufficient program maturity following

the 2012 transition to CCOs. We excluded observations where the

member was dually eligible for Medicare and Medicaid, had less than

3 months of enrollment in the prior year, did not reside in the tri-

county service area shared by the study CCOs, or did not have a men-

tal health condition. We also excluded members who switched plans

(see Appendix, Figure A1 for additional details). Claims and enrollment

data were obtained from the Oregon Health Authority.

We identified patients with SMI by searching the claims data for

any inpatient or psychiatric residential claim, or at least two outpatient

claims on separate dates, with a primary diagnosis of schizophrenia

(F20 and F25), bipolar I (F30 and F31.0–F31.78), severe episodes of

major depressive disorder (F32.2, F32.3, F33.2, and F33.3), or other

schizophrenia spectrum or psychotic disorder (F28). We classified

patients as having mild or moderate mental health conditions if they

had a mental illness diagnosis that did not meet the criteria for SMI.

Other mental illness diagnoses were identified through the Clinical

Classifications Software Refined (CCSR)41 categories, which aggre-

gates over 70,000 ICD-10-CM diagnosis codes into approximately

500 clinically meaningful categories. We categorized MBD001–

MBD011 and MBD013 as mental health diagnoses (see Appendix,

Table A1 for details).
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2.3 | Variables

Our covariates included enrollee age, gender, self-reported race-eth-

nicity, county of residence, months enrolled during the study year,

and primary spoken language. To control for differences in clinical risk,

we included 536 CCSR indicators, based on diagnoses observed dur-

ing the study year. We used this expansive list of diagnoses to more

accurately capture differences in risk that might be lost in an aggre-

gate risk score.42

Our outcome variables included visits for selected service types,

including inpatient, emergency department (ED), and outpatient care.

We classified visits as behavioral health related if they had a primary

diagnosis related to mental health, substance use, suicide, or inten-

tional self-injury, as defined by the CCSR (see Appendix, Table A2a).

Primary care visits, based on a definition proposed by Chang and

colleagues,43 were modified to include telehealth consultations (CPT

codes 99441-3). Our outpatient behavioral health visit definition

required patient-facing care and included psychotherapy, counseling,

evaluation and management, skills training, peer services, and asser-

tive community treatment. It excluded laboratory tests, imaging, and

medication administration (see Appendix, Table A2b).

Within the overall category of “outpatient behavioral health

visits,” we created seven mutually exclusive subcategories defined by

the type of provider who delivered the service: primary care; psychia-

trist; psychologist; advanced practice nursing provider specializing in

mental health; behavioral health specialist (including other counselors

and therapists); social workers; and all other providers. Provider spe-

cialties were defined using National Plan and Provider Enumeration

System taxonomies (see Appendix, Table A2c). To improve specificity,

our definition of psychiatrist visits was restricted to evaluation and

management codes only because other providers often bill for ser-

vices under a supervising psychiatrist (see Appendix, Table A2b).

For each of these visit types, we provided descriptive summaries

and statistical analyses of access (any visit) as well as the number of

visits, conditional on accessing care.

2.4 | Statistical analysis

To estimate the impact of carve-in versus carve-out financing on our

outcomes of interest, we used causal forests,44 a form of nonparamet-

ric statistical estimation based on random forests,45 a popular

machine-learning approach. Causal forests estimate the effect or asso-

ciation of a variable D on an outcome Y, controlling for a vector of

confounders, X, producing outputs (an estimate and SE) similar to a

standard parametric linear or logistic regression. The advantages of

the causal forest approach are twofold. First, the causal forest

includes routines for sample-splitting, allowing for the inclusion of a

large set of covariates while minimizing concerns of overfitting.

Second, causal forests are nonparametric and do not make restrictive

assumptions about the functional form. In Monte Carlo studies,

causal forests have been shown to reduce bias by substantial

amounts (50% or more) relative to traditional parametric models.46

Machine-learning-based estimators are particularly useful in automat-

ing the choice of the most important covariates and in reducing bias

that might arise from an incorrectly specified parametric model. They

are useful under the assumption of exogeneity47 but do not create

new ways to identify causal effects if endogeneity is present. In sensi-

tivity analyses, we compared a subset of estimates from the causal

forest approach to a linear probability model. These analyses were

conducted to assess the extent to which causal forest estimates differ

from more traditional modeling approaches. To investigate the possi-

bility of heterogeneous treatment effects, we conducted analyses of

subgroups based on race and ethnicity (white, black, and Hispanic)

and severity of mental illness (SMI vs. mild and moderate mental ill-

ness). We fit our causal forest models with default settings and tested

model fit with an omnibus test for the quality of the random forest

estimates. We report the estimated treatment effects and 95% confi-

dence intervals (CIs), with p-values based on two-sided tests of statis-

tical significance, defined as p < 0.05. Analyses were conducted using

R version 3.6.2 (R Project for Statistical Computing). Additional details

and R code are provided in the Appendix.

3 | RESULTS

Table 1 displays characteristics of the 15,601 adults with mental health

conditions in the carve-in group and the 30,185 adults with mental

health conditions in the carve-out group, along with standardized differ-

ences between the groups (a standardized difference of greater than 0.1

is conventionally considered to indicate meaningful differences between

covariates in two groups48). The two populations were reasonably well

balanced, although the carve-in group had more individuals in the 27-49

age range, a lower percentage of black and Hispanic enrollees, and fewer

individuals with schizophrenia and other psychotic disorders.

Table 2 displays (1) unadjusted probabilities of accessing any care

and (2) the average number of visits, conditional on accessing care, for

physical health and behavioral health services. Slightly more than 70% of

individuals with mental health conditions had at least one outpatient visit

for behavioral health care. The most frequently accessed providers were

primary care providers (36.6% and 34.8% in the carve-in and carve-out

groups, respectively) and behavioral health specialists (counselors and

therapists). The probability of any visit to a psychiatrist or psychologist

was relatively low, ranging from 3.5%.to 10.1%. Conditional on accessing

behavioral health care, enrollees averaged 15 visits. Approximately, 80%

of enrollees accessed primary care for physical health conditions at least

once during the year.

Table 3 displays differences between the carve-in and carve-out

groups after adjusting for covariates and using the causal forest to

control for potential interactions and nonlinearities among those vari-

ables. Individuals in the carve-in group were more likely to have out-

patient behavioral health visits compared to those in the carve-out

group (2.39 percentage points, p < 0.0001, with a baseline rate of

approximately 73%). Conditional on accessing care, relative to the

carve-out group, individuals in the carve-in group were likely to have

1.04 additional behavioral health visits (p < 0.0001).
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Carve-in status was also associated with the types of providers

delivering behavioral health services to enrollees. The carve-in was

associated with a greater likelihood that primary care physicians, psy-

chologists, and social workers delivered services. In contrast, the

carve-out group was associated with a greater likelihood that psychia-

trists and behavioral health specialists delivered services. These

results were generally consistent for estimates of the number of visits,

conditional on accessing care, with four exceptions. We found no

association with the number of visits for psychologists or behavioral

health specialists. Beneficiaries in the carve-in were more likely to

access an advanced practice nursing provider, but had slightly fewer

visits (�0.22) conditional on accessing care. Conversely, beneficiaries

TABLE 1 Comparison of study population characteristics in Medicaid carve-in versus carve-out group, 2016

Carve-in group

(N = 15,601)

Carve-out group

(N = 30,185)

Standardized

difference

Age (years) 0.13

18–26 18.2% 17.4%

27–49 59.9% 55.1%

50–64 21.9% 27.4%

Female gender 64.4% 64.3% 0.002

Race-ethnicity 0.14

White 62.4% 61.5%

Hispanic 5.5% 6.1%

Black 4.5% 6.7%

Asian/Hawaiian/Pacific Islander 2.5% 3.3%

American Indian/Alaska Native 2.9% 3.3%

Other 2.8% 2.0%

Unknown 19.4% 17.1%

Primary spoken language 0.03

English 89.6% 90.2%

Spanish 1.8% 1.9%

Other/undetermined 8.6% 7.9%

County of residence 0.07

Multnomah 57.0% 57.9%

Washington 21.7% 23.3%

Clackamas 21.4% 18.8%

Mental illness severity 0.10

Serious mental illness 9.2% 12.3%

Mild to moderate mental illness 90.8% 87.7%

Mental health conditions

Anxiety and fear-related disorders 56.5% 52.8% 0.07

Depressive disorders 53.5% 52.7% 0.02

Trauma- and stress-related disorders 31.9% 30.4% 0.03

Bipolar and related disorders 9.6% 10.6% 0.03

Schizophrenia spectrum and other psychotic disorders 6.6% 9.8% 0.12

Miscellaneous mental and behavioral disorders/conditions 6.9% 6.6% 0.01

Personality disorders 2.5% 2.7% 0.01

Other specified and unspecified mood disorders 2.4% 2.6% 0.01

Obsessive–compulsive and related disorders 1.7% 1.8% 0.01

Feeding and eating disorders 1.5% 1.1% 0.03

Somatic disorders 1.3% 1.6% 0.03

Disruptive, impulse-control, and conduct disorders 0.8% 1.0% 0.02

Note: Population restricted to individuals with mental health condition. Standardized difference greater than 0.1 generally indicates meaningful differences

between groups. Mental health conditions are defined by the Clinical Classification System, Refined (CCSR).
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TABLE 2 Unadjusted measures of service use for Medicaid carve-in and carve-out groups, 2016

Access rate Total visits (conditional on at least one visit)

Carve-in group (%) Carve-out group (%) Carve-in group mean (SD) Carve-out group mean (SD)

Outpatient behavioral health visits

All 74.4% 71.6% 15.15 (23.71) 15.11 (26.43)

With a primary care providera 36.6% 34.8% 4.25 (12.54) 2.82 (6.10)

With a psychiatristb 6.7% 10.1% 3.33 (3.02) 3.78 (3.05)

With a psychologist 6.5% 3.5% 6.89 (9.76) 6.59 (8.92)

With an advanced practice nursing providerc 12.6% 12.7% 3.36 (2.92) 3.66 (3.11)

With a behavioral health specialistd 37.6% 39.4% 12.93 (17.08) 13.08 (18.71)

With a social worker 16.7% 16.0% 7.72 (10.94) 6.56 (10.27)

With another provider typee 25.0% 27.5% 9.91 (19.00) 9.29 (18.21)

Other behavioral health visits

Inpatient 4.6% 4.7% 1.39 (0.88) 1.43 (0.94)

Emergency department 9.9% 10.1% 2.15 (2.94) 2.31 (3.26)

Physical health visits

Inpatient 10.7% 12.1% 1.39 (0.97) 1.52 (1.37)

Emergency department 39.0% 42.8% 2.51 (2.82) 2.74 (3.59)

Primary care 80.5% 80.5% 4.24 (3.74) 4.38 (4.02)

Note: Carve-in group includes 15,601 individuals; carve-out group includes 30,185 individuals.
aIncludes physicians, physician assistants, and advanced practice nursing providers specializing in primary care.
bRestricted to the subset of outpatient services that are for evaluation and management.
cIncludes nurse practitioners and clinical nurse specialists specializing in mental health.
dIncludes counselors, therapists, and psychoanalysts.
eAll providers not included in other outpatient visit subtypes.

TABLE 3 Adjusted differences in service use for Medicaid carve-in and carve-out groups

Difference in the probability
of any visit (SE)

Difference in the number of visits
(conditional on having at least one visit) (SE)

Outpatient behavioral health visits

All 2.39*** (0.40) 1.04*** (0.24)

With a primary care providera 1.07* (0.46) 1.35*** (0.16)

With a psychiatristb �1.99*** (0.24) �0.36** (0.11)

With a psychologist 2.82*** (0.22) 0.23 (0.41)

With an advanced practice nursing providerc 0.82** (0.31) �0.22** (0.08)

With a behavioral health specialistd �1.60*** (0.43) 0.38 (0.27)

With a social worker 1.15*** (0.35) 1.51*** (0.26)

With another provider typee �1.72*** (0.40) 1.05** (0.33)

Other behavioral health visits

Inpatient 0.27 (0.18) �0.04 (0.04)

Emergency department 0.01 (0.25) �0.07 (0.08)

Physical health visits

Inpatient 0.16 (0.25) �0.06 (0.03)

Emergency department �1.27*** (0.38) �0.12** (0.04)

Primary care 1.58*** (0.34) 0.23 (0.03)

Note: Carve-in group includes 15,601 individuals; carve-out group includes 30,185 individuals.

Bold values indicate significant results.
aIncludes physicians, physician assistants, and advanced practice nursing providers specializing in primary care.
bRestricted to the subset of outpatient services that are for evaluation and management.
cIncludes nurse practitioners and clinical nurse specialists specializing in mental health.
dIncludes counselors, therapists, and psychoanalysts.
eAll providers not included in other outpatient visit subtypes.

*p < 0.05. **p < 0.01. ***p < 0.001.
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in the carve-in were less likely to access “other” providers (not cate-

gorized as one of our provider subtypes) but had slightly more visits

(1.05) conditional on accessing care. We observed no difference in

behavioral health inpatient and ED use.

With respect to general medical services, after adjusting for

covariates, individuals in the carve-in group were more likely to have

at least one primary care visit (1.58 percentage points, p < 0.0001)

and less likely to have any ED visits (�1.27 percentage points,

p < 0.0001). There was no difference in inpatient hospital use

between the groups.

Figure 1 displays differential impacts of carve-in status for indi-

viduals with SMI versus those with more moderate mental health con-

ditions. The top panel displays access to any outpatient behavioral

health care. The carve-in was associated with greater access to outpa-

tient behavioral health services for individuals with mild and moderate

mental health conditions (2.78 percentage points; 95% CI 1.92, 3.64).

However, among individuals with SMI, there was no significant

association with carve-in status (�0.27 percentage points; 95% CI

�1.10, �0.56).

The lower panel of Figure 1 displays the differences in access to

behavioral health services by seven different provider types. Carve-in

status was associated with greater use of primary care physicians for

behavioral health services among individuals with SMI. However,

there was no association between carve-in status and the use of pri-

mary care physicians for behavioral health services among individuals

with mild or moderate mental health conditions. There was relatively

little difference among most other provider types, except for social

workers. The carve-in was associated with greater access to

social workers for individuals with mild and moderate mental health

conditions but reductions in access for those with SMI.

Figure 2 displays differences in behavioral health access for black,

Hispanic, and white individuals. Relative to white individuals, black

F IGURE 1 Difference in
access rates for behavioral health
visits for Medicaid carve-in versus
carve-out, by mental health
severity. The graph shows the

adjusted estimates and 95%
confidence intervals of difference
in accessing care (probability of at
least one visit) by carve-in versus
carve-out for Medicaid enrollees
with moderate mental health
conditions (moderate MH) and
serious mental illness (SMI)
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individuals in the carve-in model were more likely to have a behavioral

health visit. There was no difference in the association of carve-in sta-

tus among white and Hispanic beneficiaries in overall behavioral

health visits. As displayed in the lower panel, there was relatively little

difference in the association of carve-in status among black, Hispanic,

and white individuals across the subtypes of outpatient behavioral

health visits. However, Hispanic individuals were more likely than

white individuals to access “other” providers.
In sensitivity analyses, we compared estimates from the causal

forest model to those with a linear probability model (see Appendix,

Table A3). We conducted two comparisons: a set of estimates repli-

cating the first column of Table 3 on the general population and a sep-

arate comparison focused on individuals with SMI. The majority of

estimates were qualitatively similar in terms of estimates and SEs.

However, the causal forest and linear probability models differed in

their point estimates for some measures. For example, estimates of

access for any outpatient behavioral health visit were higher in the

causal forest model (2.39, p < 0.001) than the linear probability model

(1.68, p < 0.001). In the SMI population, estimates of the probability

of a behavioral health visit with a primary care provider were larger

(3.94, p < 0.01) than the linear probability model (2.20, p = 0.15). The

causal forest model's estimates for social workers were also larger in

magnitude than the linear probability model. These differences may

be a result of complex interactions or nonlinearities captured in the

nonparametric causal forest model but not present in the linear proba-

bility model specification.

4 | DISCUSSION

In this cross-sectional study of two Oregon CCOs, we found that

financial integration of behavioral health (“carving-in”) was associated

F IGURE 2 Difference in
access rates for behavioral health
visits for carve-in versus carve-
out, comparing black, Hispanic,
and white enrollees. The graph
shows the adjusted estimates and
95% confidence intervals of
difference in accessing care
(probability of at least one visit)

by carve-on versus carve-out for
black, Hispanic, and white
Medicaid enrollees
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with greater access to outpatient behavioral health services for the

average enrollee with mental illness. However, the magnitude of these

associations differed by illness severity: individuals with mild to mod-

erate mental illness were more likely to access behavioral health ser-

vices if they were in a carve-in arrangement, but we found no

difference between carve-in and carve-out status for individuals with

SMI. Furthermore, our findings varied across subtypes of outpatient

behavioral health visits, with the carve-in group associated with

greater access to primary care providers, psychologists, and social

workers but lower access to psychiatrists or behavioral health special-

ists. The carve-in group was also associated with greater access to

outpatient behavioral health visits for black patients relative to white

patients. Among Hispanic patients, there was no association with

carve-in status and access to outpatient behavioral health care.

Our study on the carve-out question in a Medicaid population is

among the first conducted after the Affordable Care Act (ACA)

brought on changes to Medicaid financing and benefit design and pro-

moted the adoption of value-based payment models. Although there

is a large literature on behavioral health carve-outs, many prior studies

compared fee-for-service arrangements to managed care carve-outs,

a comparison that is less salient in an environment now dominated by

managed care. Moreover, studies of carve-out or carve-in arrange-

ments published since 2010 have primarily focused on the commer-

cially insured population.49-52

Perhaps as a result of a changing policy environment, contrary to

older studies showing carve-outs to be associated with reductions in

inpatient care,19 we did not observe similar effects. One potential rea-

son is that successful efforts to reduce inpatient utilization through

policy and delivery reforms implemented over the past decade have

made it harder to reduce residual inpatient utilization.

Our study adds to literature suggesting that behavioral health inte-

gration may reduce racial and ethnic disparities in access to behavioral

health services.33-38 Carving-in was associated with greater access for

black patients relative to white patients, but there was no differential

association for Hispanic patients. In Oregon, the behavioral health work-

force is less diverse than the primary care workforce.53 Thus, black

patients seeking culturally appropriate care may have been more likely to

obtain behavioral health services through integrated primary care sites.

There is a need for additional research to elucidate the mechanisms that

may reduce disparities in behavioral health services and to understand

how these impacts may differ by race and ethnicity,

Our results suggest that carve-in versus carve-out arrangements

introduce different tradeoffs on service use for patients with SMI

compared to those with mild or moderate mental health conditions.

Individuals with SMI may receive more specialist care through behav-

ioral health settings, including community mental health centers,

which have a tradition of contracting and networking with carve-out

models.54-56 Moreover, those with SMI typically need greater access

to psychiatrists, as primary care providers may lack the specialized

training and resources to provide adequate treatment for this popula-

tion. In comparison, individuals with mild and moderate mental health

conditions may be adequately managed by generalists and more likely

to benefit from behavioral health integration in primary care settings.

The extent to which carve-in versus carve-out arrangements align

care delivery with specific behavioral health needs has implications

for how states design their managed care contracts. While many

states are moving away from Medicaid carve-outs, there is significant

heterogeneity in how they implement these changes. For example,

Arizona and Florida's efforts to financially integrate plans have

focused primarily on individuals with SMI. In contrast, New York has

carved behavioral health services into its mainstream MCOs while

designating a subset of plans that are designed specifically for individ-

uals with SMI.57 These models take into account the needs of a

smaller group of enrollees with specific and more complex behavioral

health conditions and acknowledge that some behavioral health spe-

cialization may have distinct advantages, including a single point of

accountability and management expertise, access to specialized

behavioral health provider networks, and greater levels of clinical

specialization.

Our study suggests several directions for future research. Given

the trend toward greater financial integration, there is a need for stud-

ies that can produce rigorous causal estimates of the impacts of these

changes in Medicaid, potentially leveraging natural experiments. There

is also a need for greater understanding of the ways these changes

may impact different patient populations. Carve-ins, or financial inte-

gration, may have differential impacts according to illness severity.

Future studies should consider the optimal arrangements for these

groups as well as for adults versus adolescents and children. Finally,

there is a need for greater understanding of the role of

subcontracting—an arrangement where the Medicaid managed care

plan appears to have financially integrated care, but behavioral health

and physical health are managed separately, with BHOs holding finan-

cial risk. These arrangements could potentially mediate the benefits

anticipated with truly integrated services. In addition, subcontracting

may offer states less control over access, quality, and network ade-

quacy than in the arrangements where states pay BHOs directly or do

not allow for subcontracting by MCOs.

4.1 | Limitations

Our study had several limitations. First, as this study was cross-sec-

tional, groups were not randomized to carve-in versus carve-out

models, and patients may differ in unobserved ways that could bias

our estimates. However, the state attempted to balance population

demographics when assigning members to CCOs, and our use of a

wide range of covariates and machine-learning-based methods was

designed to minimize selection effects.

Second, our analysis focused on CCOs, which are related to, but dis-

tinct from traditional MCOs. Furthermore, CCOs were subject to value-

based contracts with the state of Oregon. These contracts included

incentive payments for performance on 18 measures, with three (alcohol

or other substance misuse screening; screening for depression and use

of a follow-up plan; and follow-up after hospitalization for mental illness)

connected to behavioral health. Both CCOs were eligible for and

received bonus payments in 2016; a portion of the bonus payment was
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transferred to the behavioral health carve-out. Thus, incentive payments

for behavioral health providers in each CCO were similar in theory,

although we do not know about the relative magnitude of payments that

providers received. These incentives may have reduced differences in

utilization between the two CCOs in our study.

Third, although our study assessed differences in utilization, we

did not examine other important outcomes, including the quality of

behavioral and physical health care or the cost of care. In addition, our

study used administrative claims data, which may not capture all clini-

cally relevant information.

Fourth, this study uses data from a tri-county area in a single

state with a unique Medicaid model, comparing two CCOs. Our

results may not be generalizable to other state or local contexts.

Finally, we focused on differences in how behavioral health financial

risk was managed between two CCOs. However, the CCOs differed on

a variety of other dimensions. The carve-out group was almost twice the

size of the carve-in group and had received a $17M grant spanning

2012–2015 that may have allowed them to implement and scale inter-

ventions in a way that was not possible for the smaller carve-in group.

The CCOs differed in governance. The carve-out CCO took a more

decentralized approach, serving as a convener, whereas the carve-in

CCO's governance may be considered more centralized and cohesive.

The carve-in group reportedly paid higher rates for primary care

(although we do not have access to the capitation rates or proprietary

contracts). Differences in payment rates may partially explain higher rates

of behavioral health service use in primary care in the carve-in model.

Additional research is needed to identify the causal impacts of integra-

tion and to provide more generalizable results. However, this paper does

point to areas that may be worth investigating, including heterogeneous

effects across services and patients.

5 | CONCLUSIONS

In this study, Medicaid enrollees in a carve-in arrangement were more

likely to have outpatient behavioral health visits, although these find-

ings varied by provider type and mental health severity. Current

efforts to improve the integration of physical and behavioral health by

financially integrating these services in Medicaid managed care may

improve access to care. However, states and policy makers should

anticipate that integration may lead to different outcomes according

to illness severity, race and ethnicity, and provider type.
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