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Abstract

Background and Aims—Global payment and accountable care reform efforts in the US may
connect more individuals with substance use disorders (SUD) to treatment. We tested whether
such changes instituted under an “Alternative Quality Contract’ (AQC) model within the Blue
Cross Blue Shield of Massachusetts’ (BCBSMA\) insurer increased care for individuals with SUD.

Design—Difference-in-differences design comparing enrollees in AQC organizations with a
comparison group of enrollees in organizations not participating in the AQC.

Setting—Massachusetts, USA.

Participants—BCBSMA enrollees aged 13-64 from 2006-2011 (three years prior to and after
implementation) representing 1,333,534 enrollees and 42,801 SUD service users.

Measurements—Outcomes were SUD service use and spending and SUD performance metrics.
Primary exposures were enrollment in an AQC provider organization and whether the AQC
organization did or did not face risk for behavioral health costs.

Findings—Enrollees in AQC organizations facing behavioral health risk experienced no change
in the probability of using SUD services (1.64% vs. 1.66%; p=0.63), SUD spending ($2,807 vs.
$2,700; p=0.34) or total spending ($12,631 vs. $12,849; p=0.53), or SUD performance metrics
(identification: 1.73% vs. 1.76%, p=0.57; initiation: 27.86% vs. 27.02%, p=0.50; engagement:
11.19% vs. 10.97%, p=0.79). Enrollees in AQC organizations not at risk for behavioral health
spending experienced a small increase in the probability of using SUD services (1.83% vs. 1.66%;
p=0.003) and the identification performance metric (1.92% vs. 1.76%; p=0.007), and a reduction
in SUD medication use (11.84% vs. 14.03%; p=0.03) and the initiation performance metric
(23.76% vs. 27.02%; p=0.005).

Conclusions—A global payment and accountable care model introduced in Massachusetts USA
(in which a health insurer provided care providers with fixed prepayments to cover most or all of
their patients’ care during a specified time period, incentivizing providers to keep their patients’
healthy and reduce costs) did not lead to sizable changes in substance use disorder service use
during the first three years following its implementation.

INTRODUCTION

While the global costs of substance use disorders (SUD) are high (1,2) treatment rates
worldwide are low. Only one in six problem drug users worldwide, about 4.4 million people,
are estimated to receive required drug treatment, and treatment rates vary substantially by
region (3). In the US, fewer than 20% of individuals with drug use disorders and 10% with
alcohol use disorders receive treatment (4). In the U.S., SUD is often undetected and goes
untreated in primary care settings, and likewise, medical care needs of individuals with SUD
are not properly addressed in the specialty SUD treatment sector (5). This is due in large part
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to the ongoing separation of the delivery and financing of SUD treatment from the rest of the
medical system in the US. It is also due to the fee-for-service payment system common in
the U.S., where a provider is reimbursed for each service delivered with no financial
incentives to encourage coordinating care across multiple providers or choosing to provide
only the highest value services within a fixed budget (6).

Private insurers and government insurance programs in the U.S. are beginning to experiment
with new financing and delivery system models to encourage the provision of high value
services and emphasize care coordination and improved care integration. Instead of fee-for-
service payment, these payment delivery system reform models typically hold large provider
organizations accountable for spending on all health care services used by a defined
population over a longer (e.g., 5 or 10 years) time horizon. So-called global payment, for
example, involves a provider organization being allocated a fixed budget for all care
delivered to its patients by a health insurance company. These models also generally place
greater accountability on provider organizations for the quality of services provided through
the use of financial incentives for meeting specified performance metrics (7).

This paper investigates the effects of the first model of global payment and accountable care
implemented in the U.S., the Alternative Quality Contract (AQC). The AQC was adopted by
Blue Cross Blue Shield of Massachusetts (BCBSMA) in 2009. The AQC pays large provider
organizations a risk-adjusted global payment for all primary and specialty care provided to a
defined population of patients over a five-year period, with bonuses in the initial years of up
to 10% of the global budget based on performance on a set of 64 quality metrics (Appendix
A). Research has shown that AQC implementation was associated with lower overall health
care spending growth (primarily driven by a shift to lower-cost providers and a reduction in
use of diagnostic and testing services) and improved performance on most performance
metrics (8,9). Importantly, none of the performance metrics in the initial AQC five-year
contracting period or in more recent contracts have been specific to SUD treatment. In
addition, financial risk for behavioral health service use was included (i.e., payment for
behavioral health services was included in the global payment) in only a subset of contracts
with AQC organizations (5 of 12) established in the initial three years of the AQC (2009 to
2011).

The effects of accountable care and global payment models like the AQC on care for
individuals with SUD are unknown. Better integration of SUD and general medical service
delivery and financing under the AQC model of global payment and accountable care could
improve SUD treatment rates and quality of care (10-12). Since AQC organizations face a
global budget for all services received by the patients they serve, AQC organizations have an
incentive to improve the integration and efficiency of care to try to prevent high health care
expenditures by their patients, including those with chronic SUD and co-occurring medical
and mental health conditions. The AQC’s five-year contracts (in contrast with the more
typical 12 month contracts between provider organizations and health plans in the U.S.)
provide incentives to identify and treat SUD using high value, cost-effective interventions.
Under the AQC, primary care physicians (PCPs) are given greater flexibility to coordinate
the care received by their patients, with an eye toward reducing the burden of disease over
the longer term given the five-year contracts. On the other hand, organizations at risk for a
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population’s total health care spending could avoid enrolling or restrict services for
individuals seeking treatment for SUDs since this group tends to have higher total health
care expenditures than other individuals (13).

Both public (the Medicaid and Medicare programs, government programs that provides
insurance to lower-income individuals and elderly and disabled individuals, respectively)
and other private insurance plans in the U.S. are currently considering or have recently
implemented models that are similar to the AQC. It is critical to assess the early experience
of the AQC in order to understand the potential impact of these new models on care for
individuals with SUD. This study tested hypotheses regarding whether the AQC affected: 1)
use of SUD services among enrollees, 2) health care spending (overall and SUD-specific),
and 3) three SUD-specific performance metrics for enrollees in AQC organizations (14), as
compared to enrollees in organizations that did not participate in the AQC, during the first 3
years of the AQC model’s implementation (2009-2011). We also tested whether the effects
varied across enrollees in AQC organizations that faced risk for behavioral health spending
and enrollees in AQC organizations that did not face behavioral health risk.

METHODS

Data

This study uses six years of BCBSMA inpatient, outpatient and pharmacy claims data
(2006—2011). The population includes all individuals aged 13-64 years who were
continuously enrolled in a BCBSMA health maintenance organization (HMO) or point of
service (POS) plan for at least one calendar year during the study period. HMO and POS
health plan types involve care that is typically managed more stringently by the commercial
insurance company than other types of health plan products. Within the HMO and POS
framework, primary care for the enrollees was provided in Massachusetts but the enrollees
could have lived outside of Massachusetts. All BCBSMA HMO and POS plan enrollees are
required to select a PCP upon enrollment. Participation in the AQC was determined by
whether an enrollee’s PCP belongs to an organization that has entered an AQC contract; 7
organizations entered in 2009, 4 in 2010, and 1 in 2011. The comparison group for analyses
thus includes both individuals in organizations that never entered the AQC and enrollees in
organizations that later adopted the AQC. The unit of observation was the person-year. We
included only those person-years with 12 months of enrollment in medical, behavioral, and
pharmacy benefits managed by BCBSMA.

Study Design

The study uses a comparative interrupted time series design, also known as a difference-in-
differences (DD) design, to estimate the effects of the AQC, which tests whether the trends
in the outcomes of interest change before and after organizations enter the AQC, and in
particular whether the temporal changes in trends differ between organizations that did and
did not actually enter the AQC. This design is commonly used in policy evaluations (8, 9,
15-17); and is valid under an assumption that the differences in trends between AQC and
non-AQC organizations in the pre-AQC time period would have continued in the same way
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had the AQC never been initiated. Propensity score weights were used to ensure that the
AQC and non-AQC groups were similar to each other on observed covariates in each year.

Identifying SUD Service Use

We employed a common approach to identifying SUD service users in insurance claims (18,
19). SUD diagnoses were identified using the /nternational Classification of Diseases, 9th
Revision, Clinical Modification (1ICD-9-CM) codes, in particular 291-292, 303-305.0, and
305.2-305.9. Inpatient care was coded as SUD-related if the last primary diagnosis and the
majority of all primary diagnoses in the inpatient admission were SUD diagnoses (as in
(18)). Outpatient visits were classified as SUD if there was a SUD primary or secondary
diagnosis on the claim (as in (20)); secondary diagnoses were included due to concerns that
SUD has been systematically undercoded in outpatient claims. A person-year was
considered a SUD service user if he or she had at least one SUD-related inpatient stay or
outpatient visit during the calendar year. We considered a person-year with either of the
following to have used a SUD medication: 1) pharmacy claim for naltrexone, disulfiram,
acamprosate, methadone, or buprenorphine; or 2) outpatient claim with a HCPCS/CPT code
for administration of methadone or buprenorphine.

Outcome Measures

We estimated the effect of the AQC on: (1) the probability of SUD service use; (2) average
SUD spending and average total health care spending among SUD service users; (3) the
probability and quantity of specific types of SUD services used; and (4) HEDIS-based
performance measures. Among SUD service users, we examined the probability of using
detoxification services, inpatient SUD services, and SUD-specific medications. We did not
model the probability of using outpatient SUD services because nearly all SUD service users
received outpatient services. We examined the number of outpatient SUD visits among
outpatient SUD users and the number of inpatient SUD days among inpatient SUD users. In
the primary analyses detoxification services are included in the inpatient and outpatient
counts, and in spending; a sensitivity analysis (results in the Appendix) examined the same
outcomes but with claims for detoxification services excluded.

We also examined three Healthcare Effectiveness Data and Information Set (HEDIS)-based
SUD performance measures (see Appendix B for details). HEDIS is a tool used by more
than 90 percent of health plans in the U.S. to measure performance on important dimensions
of care and service. In this case, we used three HEDIS measures — SUD identification,
treatment initiation, and treatment engagement — originally developed by the Washington
Circle to capture how well health plans were performing with regard to SUD treatment (21).
We defined /dentification as the share of all enrollees who had a new SUD claim within a
calendar year. We defined treatment initiation as the share of enrollees with a new episode of
SUD treatment who initiated treatment within 14 days of their initial diagnosis. We defined
treatment engagement as the share of enrollees with a new episode of SUD treatment who
received at least two SUD services within 30 days of initial diagnosis.
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Statistical Analyses

For each outcome we examined two primary models within the difference-in-differences
design. The first estimates the overall effect of the AQC by fitting a model of the outcome as
a function of AQC status (which is the primary predictor of interest), and a set of control
variables. The second model estimates effects separately among enrollees in organizations
that faced risk for behavioral health and those that did not (both relative to enrollees in
organizations that did not participate in the AQC), by replacing the AQC indicator by a
three-level variable to identify organizations as non-AQC, AQC with behavioral health risk,
or AQC without behavioral health risk. In supplementary analyses we also examined
whether the effects varied by how long the organizations had participated in the AQC by
including entry year by AQC interaction terms. All models controlled for gender; age
categories (13-17, 18-27, 28-37, 38-47, 48-57, 58-64); the interaction of age and gender;
risk score; whether the enrollee’s provider organization entered the AQC in 2009, 2010 or
2011; and calendar year. The risk score was calculated by BCBSMA from current-year
diagnoses (including comorbid mental health conditions), claims and demographic
information and is based on the diagnostic-cost-group (DxCG) scoring system (Verisk
Health) (22). Given that the outcomes of patients being seen in the same physician practices
may be correlated, the standard errors accounted for clustering at the practice level by using
Taylor series variance estimation, implemented using the svy commands in Stata 13.1 (23).
The resulting estimates can be interpreted as the average annual outcome if all enrollees
were subject to the AQC versus if all enrollees were not subject to the AQC during the study
period.

To adjust for potential differences in enrollee characteristics across the intervention and
comparison groups, we used propensity score weighting (24). These “inverse probability of
treatment weights” weight each of the groups (comparison enrollees, enrollees in AQC
organizations with behavioral health risk, enrollees in AQC organizations without behavioral
health risk) up to the combined sample of all three groups, thus making each of them
comparable to each other. The propensity score model included age group, gender, and the
risk score. Note that these variables were also included as predictors in the outcome
regression models; a large body of research has shown the benefits of including covariates in
both the propensity score and outcome models (25-28). The weights are constructed
separately for each calendar year (2009-2011); in the pre-AQC period (2006—2008) all
weights are 1. It could be problematic to adjust for variables that are affected by the AQC (in
the post-AQC years of 2009-2011); however, it is unlikely that the case mix of enrollees
served by providers with respect to these characteristics would change as a result of the
AQC, and it is important to adjust for them to remove confounding of the effects from any
differences in case-mix across the groups.

Two-part models were used to examine changes in the probability of any SUD service use
and the amount of spending, conditional on SUD treatment, attributable to the AQC. The
model’s first stage used a logistic model while the second stage used a linear model (as in
(29)). The probability of receiving specific types of services and the share of enrollees
meeting HEDIS-based performance metrics were modeled using logistic regression. The
quantity of specific types of services used was modeled using negative binomial models.
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Model diagnostics were used to determine the primary analysis models; however, we also
conducted sensitivity analyses to check the robustness of our findings, including modeling
spending using a log-gamma model and a log-transformed model. For the quantity measures,
we conducted sensitivity analyses using Poisson models instead of negative binomial
models. Finally, we estimated models without propensity score weights. All analyses were
run in Stata 13.1 (30).

RESULTS

Descriptive statistics of SUD treatment users at the person-year level are provided in Table
1. SUD service use among BCBSMA enrollees was low, with 1.5% of the comparison group
and 1.8% of the AQC group using any SUD services in a calendar year. Nearly two-thirds of
SUD users in a given year also received services for a mental health condition in that year.
The two most common SUD diagnoses were alcohol and opioid use disorders.

The results from the difference-in-differences models estimating the effects of the AQC on
the probability of using SUD services, and SUD and total health care spending among SUD
service users are shown in Table 2 and Figure 1. Estimates indicate that the AQC had no
overall effect on the probability of using SUD services, average spending on SUD services,
or average total health care spending among SUD service users. We detected a slight
increase in the probability of SUD service use among enrollees in AQC organizations that
did not face risk for behavioral health relative to the comparison group.

Table 3 examines the effect of the AQC on the probability of using specific types of SUD
services and, among those using services, the quantity of specific services used. The AQC
had no effect on the probability of receiving detoxification services, SUD-related inpatient
use, or SUD medication use among SUD service users (except a potential decrease in SUD
medication use among enrollees in organizations that did not face behavioral health risk a
marginally significant increase in the number of inpatient days). The AQC had no effect on
the amount of detox received, the number of outpatient SUD services among users, or on
inpatient use.

Table 4 indicates no overall effects of the AQC on HEDIS-based SUD performance
measures. Enrollees in AQC organizations that did not face behavioral health risk had
slightly higher rates of identification (consistent with results on SUD service use in Table 2),
but lower rates of treatment initiation than enrollees in non-AQC organizations attributable
to being in the AQC. We found no effect of the AQC on treatment engagement.

Results from the sensitivity analyses (Appendix C) were qualitatively similar across all
analyses, including analyses that excluded all claims for detoxification and unweighted
analyses, with the exception that unweighted analyses indicated a slight increase in the
number of inpatient days due to the AQC (9.89 vs. 8.49 days; p=0.01), both overall and for
both the risk group (9.99 vs. 8.49 days; p=0.01) and the no-risk group (9.80 vs. 8.49 days;
p=0.03), and a decrease in the number of outpatient visits among enrollees in AQC groups
that did not face behavioral health risk (7.94 vs. 8.44; p=0.01). There was generally no
evidence of effects varying by year of implementation.
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DISCUSSION

Despite growing interest in global payment and accountable care models among both public
and private payers in the U.S. and their potential for improving care for SUDs, we found
almost no evidence that the AQC affected SUD performance metrics or spending on
enrollees with SUD treatment in the first three years of the contract. We documented a slight
increase in the probability of receiving any SUD services among enrollees in AQC
organizations that did not face risk for behavioral health care use (and a parallel effect in the
HEDIS-based SUD treatment identification measure). While previous research has
documented slower growth in total health care spending among the full population of AQC
enrollees (8, 9, 29), there was no change in total health care spending or SUD-treatment
specific spending among SUD service users. Those overall savings for the full population
were driven in large part by referrals to lower-cost providers in the early years and
reductions in volume of procedures, imaging, and tests in later years (9, 29), which may be
harder to achieve in the SUD context given the shortage of substance use treatment providers
and general challenges to care coordination and adherence for patients who suffer from
SUDs. It is notable that fewer than 2% of this sample used any SUD services in a calendar
year. Given the longstanding under-diagnosis and under-treatment of patients with SUDs
(20), a reduction in the growth of SUD spending may be a less important aim for the
provider organizations compared with the goal of improving access to evidence-based
treatments.

Limited focus on improving integration and quality of SUD treatment during the early years
of the AQC is consistent with results from recent surveys of accountable care organizations
(31) and of substance abuse treatment (SAT) organizations (32) in the United States. Only
14% of accountable care organizations surveyed reported that integration of behavioral
health and primary care was nearly or fully complete (31), while only 15% of SAT
organizations had signed agreements to be part of an ACO (32). It is also consistent with
knowledge about the implementation of the AQC program itself; AQC organization leaders
reported little focus on this area during the AQC’s first three years as they struggled to
reorient their systems in response to the AQC. Likewise, leaders of specialty behavioral
health provider organizations in Massachusetts have indicated a low level of awareness of
the AQC, and no substantial changes in referral patterns or contracting practices due to the
AQC (33).

In recent years (after our study period) several AQC organizations have initiated efforts to
improve the integration of behavioral health and other services, including using behavioral
health case managers or social workers on clinical teams that work to integrate care for
behavioral health and other chronic conditions for complex patients (33). In addition, in
2012, BCBSMA took a leadership role nationally in addressing the opioid epidemic
plaguing the U.S. by changing its policies governing coverage for prescription opioid
medications. Future work should investigate the effects of these more recent initiatives on
SUD treatment, to examine if more focused attention and efforts led to effects on such care
(34-35).
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There are likely still barriers, however, to efforts to improve SUD coordination and quality.
First, the U.S. 42 Code of Federal Regulations (or 42 CFR) restricting the disclosure and use
of patient SUD records represents a major barrier to SUD integration efforts, making it
difficult for health care providers to share information (such as on current or past alcohol or
drug use problems or SUD service use) with providers or coordinate the services received by
patients.

Second, the lack of SUD performance measures in the AQC contracts, and in the field more
generally, may have also served as a barrier to efforts to improve SUD quality and
coordination, as AQC organizations likely focused on those areas of care that are measured
and incented under the contract. Global payment models rely on financial incentives for
meeting performance measures to protect against under-provision or stinting on care. While
the lack of meaningful, validated quality measures for mental health treatment generally has
been noted as a problem for improving quality of mental health services (36), the lack of
good SUD measures is perhaps even more striking. As risk-based payment models expand, a
broader set of SUD measures is needed to ensure high quality SUD care. However, while
such measures may help to enhance integration and quality, provider organizations may be
challenged in implementing the measures while balancing privacy needs of patients and the
federal privacy protections of the 42 CFR.

Finally, many locations in the U.S., including Massachusetts, have a shortage of substance
abuse treatment providers with strong linkages with large provider groups; this too limits the
ability of models such as the AQC to improve care quality and coordination.

Several limitations should be noted. First, this analysis is focused on a global payment and
accountable care model implemented by a single private insurer in the U.S.; thus, results
may not be generalizable to other reforms implemented by either public or private payers.
Second, while AQC organizations with contracts that included behavioral health risk and
those that did not include it did not appear to systematically differ in obvious ways (e.g.,
size, level of integration), it is possible that there are unobservable differences. However, we
did not observe differences in pre-intervention trends in outcomes between each AQC cohort
and the comparison group. In addition, the analysis adjusts for any differences in trends
during the pre-AQC period, using an assumption that they would have persisted over time.
Third, we focus our analyses on the first three years of AQC implementation, so we are
unable to examine the long-term impacts of this change. As of 2011, approximately 44% of
BCBSMA HMO and POS enrollees were part of the AQC; we viewed this as a tipping point
in terms of having a viable BCBSMA comparison group. However, this means we are not
able to determine whether adoption of the AQC led to changes affecting individuals with
SUD in the years following the end of our study period. It is not uncommon for changes in
outcomes to occur years after policy adoption given inherent challenges associated with
altering well-established provider practice patterns. Finally, claims data, which provide
comprehensive information on service use and spending, are limited in their ability to
capture clinical detail that may be relevant for understanding quality of care. Nevertheless,
this study provides the first information about the impact on SUD treatment of risk-based
payment models that are increasingly being considered and implemented by both public and
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private payers in the U.S. as an effort to improve the efficiency and quality of service
delivery.

Despite concerns about under-provision of SUD services under global payment, this study
found that SUD service use and spending did not decline as a result of the AQC. However, it
is also clear that the AQC did not spur major improvements in care for SUD during the
contract’s initial years. As AQC organizations begin to put in place initiatives to improve
behavioral health integration, it will be critical to continue to track whether these changes
translate into meaningful change in service use, health care spending, or care quality for
persons with SUD treatment needs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Conditional on Use

Effects of the Alternative Quality Contract (AQC) on the Probability of SUD Service Use
and on SUD Spending among SUD Service Users.
Note: Results from Table 2. Models fit using two-part models with linear models for
spending. Models were propensity-score weighted and adjusted for gender, age category,
risk score, year and AQC cohort. Dollar values adjusted for inflation. Difference-in-
differences estimation used to account for secular trends.

Addiction. Author manuscript; available in PMC 2018 January 01.




Page 14

Stuart et al.

Author Manuscript

T6T'9 %.°66

1657 | %9°66

28L'0T | %L'66

96€'05 %966

(u “op) s1asn 821NIBS
ans Buowe ‘sysiA
ans 1uairedino Auy

Jeak repuafed
B UI3sN a0IABS NS

oe'e %T'9¢

98LT | %88

820y %C'LE

826'8T %v'LE

NE ‘05) JapJosip
asn 8ourISqNs 1ay10

sIapiosip
10€ %0°'S 0S¢ %Y'S 1SS %C'S 09v'e %89 85N auled0d
09 %0'T 14 %0'T 90T %0'T ey %80 (u ‘%) siapiosip

asn JuenwNg

9ze'T %v'1C

952'T | %E'LZ

285°C %6'€C

€Cy'oT %9°'0¢

(u ‘%)
siapJosip asn pioildo

esTY %699

v26'C | %G'€9

9.0'L %¥'59

0lz'ee %8'59

sIapiosip
asn |oyoo|y

sdno 16
ssoufelp ans

0SE'y %T'0L

LL0'E | %899

Lev'L %789

88T'7E %9°L9

(u ‘%) 49pJosip
Upeay [eiusin

90'€ 9T'e 0T'e 10'€ (ueaw) 21008 Ys1y
0L %ETT 1174 %9'6 SYT'T | %90T 616'7 %.'6 ¥9-85
6v'T %072 TLTT | %¥Se | €992 | %9ve | 190°2T %6'€C L5-8v
0.2'T %502 1.6 | %TTe | ez | %lo0z | 909TT %0°€2 Ly—8€
156 %v'ST T2L | %LST | 89T | %SGt 68v'L %8'7T L8-82
v.S'T %Y'Se v.T'T | %SSe | 8vl'c | %¥'Sc | 8101 %8'€C 1281
[A4 %Y'E 0T %8'C e %Z'E €8’z %T6Y LT-€T

(CR7EN

9zE'C %S°LE

69S'T | %T¥E

G68'c %0°9€

6¢6'LT %G'SE

(U ‘%) aewed

602'9 809'7 LT8°0T 9/5'0§ (sreah-uosiad) N
xsIe XS1d YiesH
UiesaH [eJolreyeqd [eloineysd yim
1noyum dnous DOV dnolo OOV dnolio DOV dnoJ9 uosiredwo)d

T alqeL

Author Manuscript

TT0Z—9002 ‘SIB3A-U0SIad SS0J0V (SIY YeaH [eloineyag
1NOYUAA pue ylipn) sdnoto DOV pue uosiredwo) ayl ul S8dIAISS 1aplosiq asn adurisans Buisn sas|joiug 10} sonsnels aanduasaq paisnipeun

Author Manuscript

Author Manuscript

Addiction. Author manuscript; available in PMC 2018 January 01.



Page 15

Stuart et al.

"$19pJOSIP [elusL paonpul Bnup se (jam se ‘asn Bnip paiyioadsun pue ‘paxiw ‘sjuessaidspnue ‘sonkjoixue ‘sonoudAy ‘seanepss ‘susbouloniey ‘sigeuues Jo asn sapnjoul 8sn NS Jeylo

"

602'9 €9L°2T$

809'7 | 668°CT$

LT80T | T28°CT$

9/5°05 IRARY

(u ‘¢ ueaw) siasn
30IAles aNS Buowe
Buipuads ased
UYp[eay [e10} abesany

602'9 GSL'C$

809'v | vE0'€$

L18'0T | v.8'C$

92505 925°c$

(u ‘¢ ueaw)

s1asn 821AI8S ANS
Buowre Buipuads
ans [e1ol abelsny

Jeak repuafed
e ulBuipuads

60€ 1€T

0S¢ 8¢'T

655 0€'T

S72'C 8¢'T

$19sN 90IAIBS ANS
juanedui Buowe
‘skeis aNs anedul
10 # abelony

60€ ¥9'6

0S¢ 90'0T

655 €8'6

SC'C 6v'8

s13sn 32IAI8S ANS
juanedul Buowre
‘skep AN 1uanedur
10 # abelony

T6T'9 152

T6G'Y ¢S'8

28L°0T v6'L

96€°05 87’8

ans uanedino
Buowe ‘susia
ans uafredino
10 # abelony

60€ %86

0S¢ %EY'S

655 %LT'S

Sv2'C %vyy

(u ‘op) SIaSN BJINIBS
ans buowe ‘sAep
ans wanedur Auy

27 %S¢t

L %¢'9T

02S'T %TvT

029'9 %CET

(u ‘9) s1asSN AJINIBS
ans Buowe ‘asn
uopealpaw NS Auy

099 %06

€09 %6°0T

€90'T %86

8657 %16

[((RABEIEMINES
ans Buowre ‘sadlnias
uorealyIxolap Auy

s
UlfeaH [eloineyed
noyym dnous DOV

X1 YifesH
[eloineypg Yim
dnois o0V

dnoio 0OV

dnoJo uosiredwo)d

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Addiction. Author manuscript; available in PMC 2018 January 01.



Page 16

Stuart et al.

G0'0=>d
*

"SpuaJ} JeJndas J0j JUN0JJ. 0} PASN UOIJEWIISS S8IUBIBYIP-UI-80UBIaj41Q “UOITe|jul 0}
palsnipe sanjeA JejjoQ 10yod DOV pue Jeak ‘a109s ysi ‘A106a1ed abe ‘Japuab 10y paisnipe pue payybiam a103s-Alsuadoid alam sjapolA ‘Buipuads 1oy sjapow Jeaul] yim sjapow 1ed-omy Buisn 114 S|9pojA

N
G69% 01 095 €80 89% 6v8'2T$ LT6'2T$ | IS4 ON LaesH [eiolreyag OOV
GGY$ 01 268 €50 87— 6v8'2T$ TE9'2T$ | St WesH [esoineysg OOV
85v$ 01 8/9%- 0L0 0TT$- 718'7T$ 29L'21$ | 1reseno

($) (lsnaoinses ans ue Buq uo [euoiipuod) Bulpusds 8 e YieaH [eloL abe joay
SET$ 01 6878 S8'0 ST 00L'2$ G/9'z$ | dISIY ON UieaH [eJolreysg OOV
82$ 01 ZTT$- ve0 80T$ 00L'2$ 108'2$ | JIS1d WesH [elolreysg OOV
652$ 01 ¥ZT$- 50 85$ 689'$ L'z | ledsno
($) (lsnaoinies Ans ue Bupq uo feuonipuod) Bulpueds ans eioL sbe ey

%920 01 %900 « €000 | 049770 %99'T %E8T | YIS ON UieaH [eloineysg DOV

%80°0 01 %ET 0- €90 %E00- %99°T %9'T ASIY UHEsH [elolneyag OOV

%TT°0 01 %E0°0- 120 %100 %L9°T %2L'T [IENY)

(%) esn Jo A1ljiqegoid

[;leAlIU| JUOD %G6] _ anen-d _ 20UeRYIa _ DOV oYM _ SOV UM _

7(sseak-uosiad Jasn-a01A18s ANS £6€'T9=N :sseak uosiad 6/8'6/2'€=N) TT0Z—9002Z ‘(DOV) 10e1U0D AIjend) sATeuls)|Y 8yl Ul 8sn Uo
[euonipuo) Buipuads a1ed yijeaH [el10L pue aNs abelany pue asn ad1AIeS (QNS) 19p40sIQ asn aaurISanS Jo Alljigeqold ul sabueyd [enuuy paisnipy

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Ad(diction. Author manuscript; available in PMC 2018 January 01.



Page 17

Stuart et al.

G0'0=>d
*

*SpUaJ} Jejndas J0j JUNOJJ. 0} PAsN UOIIBWIISS SaoUIayIp-Ul-80uslapid “Hoyod DOV pue
Jeak ‘21095 ys1l ‘A106a1ed abe ‘Japuab 1oy paisnipe pue paiybiam a103s Ausuadoud sjapow || “S|apow feiwoulq aAlebau Buisn 114 sjppow Anuenb 1siA “uoissalbal onsiBol Buisn 114 sjppow asn Jo Aljigqeqold

.
6¢'¢ 0165°0- A S8°0 €9'8 L¥'6 YSIY ON Ul[eaH [elolneyag OOV
€9°¢01/00- 900 8¢t €9'8 66 YSIY UiesH [elolneysgd DOV
¢g'¢ 01 00— 900 el 09'8 €L'6 I[e43AO

(Jesnaoinies @ns wairedul ue Bulg uo reuoiipuod) sAep Jusiredul Jo # abe oAy

1¢001 92T~ 434 8L°0- '8 99°L YSId ON Ul[eaH [elolneyag OOV
yT'T0160°T- ¥6'0 ¥0°0 '8 9’8 YSIY UiesH [elolneysg DOV
19001 6T'T- 850 9¢'0- 9¢g'8 60'8 I[e43AO

(Jesnaoinies ans 1usiredino ue Bueg Uo [EUOIIIPUOD) SISIABJIAIS ANS 1UB1TedINO Jo # abie oAy

%65°0 0} %TS'T- 6€0 %9v°0- %¥0'S %09'v YSId ON Ul[eaH [elolneyag OOV
%ET'T 01 %8L'0— ¢l0 %.LT°0 %¥0'S %CC'S YSIY UiesH [elolneysagd DOV
%8L°0 01 %S8'0— ¥6°0 %€0°0 %86V %56’V I[e43nO

(ssnaoinies ans ue Buieg uo feuollipuod) asn jusiredul parep J-ans Aue Jjo Alljigqeqoid

%8T 0~ 0) %EY v~ » €00 %0E"2- %E0'YT %8 TT | YSIM ON Ul[esH [elolneyag OOV
%ZE'E 01 %EY 0— €10 %ty T %EOHT 9%95'ST S1Y Y[eaH [eloineyag OOV
%09'T 0} 92€ T— S0 %vT0 %z, €T %98°€T [1e13A0

(Jesnaoinies NS Ue Buieg Uo [eUOIIIPUOD) asN UoIedIpaW ANS Aue Jo Alljiqeqo.id

%SV'0 0} %TS¢— LT0 %E0'T- %¢S'6 %€ES'8 YSIY ON Yl[esH [esoineyag DOV
%LE°C 01 %89°0— 8¢0 %¥8°0 %¢S'6 %0¥°0T YSIY [eaH [elolAeyag OOV
%SC'T 0} %680— IZA0] %8T°0 %9€'6 %556 I[eJ8n0

(Jesnaoinies NS Ue Budg Uo [eUOIIIPUOD) SIOIA LSS UOITRDI4IX01BP AU Jo AlljIqedo.ld

[lerloIUT “JUOD %S6] _ anfen-d _ 20U RYHIa _ 2OV MoyIM _ S0V UM

7(sreak-uosiad Jasn-a01A18s ANS €6 TI=N :Sieak
uostad 6/8'62.'€=N) TT02-9002 ‘(D0V) 10esu0D Alljend aAleuIs)|Y au} Ul pasn S3IAIRS ANS 40 Amuend pue adAL sy} ul sabueyd [enuuy paisnipy

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2018 January 01.



Page 18

Stuart et al.

G00=>d
¥

's|e1ap Joj g xipuaddy 8as ‘sisoubelp eniul

113U} JO SAep Q€ UIYIM S32IAIBS QNS OM] 1S3 18 PaAIadal OUM Juawleall dNS JO aposida Mau e YIIM S8a][0JUd JO dJeys ay} 0} SIayal Juawabebus Juawwieal “sisoubelp [eriul J1ays Jo sAep 4T UIYIIM Juswieal)

paleniul oym Juswiealy NS 40 aposida mau e YlIm $89]]0JUd JO 81eysS aY) 0} SIjal UoNBIIuI Juswea| “1eak Jepus|ed e UlylM Wiejd gNS MaU B pey OUM $89]]0JU8 |[e JO 8Ieys sy} 01 SIaJal UOIBIIIUEP]
'SpUaJ} JB|NJaS 10J JUNOIJR 0} PASN UOITWIISS SadUBIaIP-UI-90uaiaylg "Moyod DOV pue Jeak ‘a102s sii ‘Alobared abe ‘1apuab Joy paisnipe pue paybiam a100s-Ansuadoud sjapow uoissalbal o1s1607]

r
%6T°0 01 %0¢°¢~ 800 %05 T- %.6°0T %156 SIY ON W[eaH [elolreyag OOV
%08°T 0} %8E"T— 6.0 %120 %.6°0T %6T'TT YSIY U[esH [esolneysg OOV
%89°0 01 %09'T— 9v'0 %TV'0- %€8'0T %cy'0T I[eJ3AO

Wwewielebuz Juswiesll ANS

%00'T- 01 %89G~ | » 9000 | oppee- %20'L2 %9L'€2 | sid ON Y[eaH [elolreyag OOV
%TZ'E 01 %G T~ 050 %280 %20'L2 %9822 | sty UlesH [esoineysg OOV
%T8°0 0} % z— 9€'0 %L 0- %0L'92 %66'GZ | 11e18AO

uolreniu] juswiesll dnNs

%92°0 01 %¥0°0 » £000 %ST'0 %9.'T %26'T 3S14 ON YifesH [eJolreyag OOV
%800 01 %¥T"0~ 150 %E00- %9L'T %EL'T SSIY UieaH [elolneydg DOV
%TT°0 0 %H0°0— S€0 %00 %LLT %I8'T [EIEe)

uolreaunuep| ans

[reAsiu| "Ju0D %G6] _ anfeA-d _ VU RIHA _ 20V noynm | 00V UM

r(steak uosiad 6/8'62.'€=N) TT02-9002 ‘(DQV) 10enu0D Alfend aAneuIR)Y ayp Ul sainsea\ Alend ans S1a3H
¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2018 January 01.



	Abstract
	INTRODUCTION
	METHODS
	Data
	Study Design
	Identifying SUD Service Use
	Outcome Measures
	Statistical Analyses

	RESULTS
	DISCUSSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4

