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Abstract

Background: As the burden of opioid use disorder increases in the United States, manifold federal and
state initiatives have sought to increase access to treatment for opioid use disorder (OUD), which can
encompass both behavioral and pharmaceutical treatment modalities. Although the evidence base for
outpatient treatment for OUD—including medications for opioid use disorder—is substantial, few studies
have examined the risk factors for fatality experienced during a treatment episode.

Methods: In order to evaluate correlates of death during an outpatient treatment for OUD treatment, data

from the 2016 Treatment Episode Data Set-Discharges (TEDS-D) were used. To determine the
correlates of mortality during an outpatient treatment episode for OUD, we constructed a pooled
logistic regression model, stratified by use of medication for addiction treatment (MAT), to
control for the length of treatment episodes and to identify the independent characteristics that
may lead to differences in the odds of mortality experienced during treatment.

Findings: There were total of 41,781 outpatient treatment episodes for OUD that were included
in our analysis, 1,656 (4%) resulted in fatality. Many factors correlated with death during
treatment were similar for individuals who did and did not receive MAT. However, non-White
race was only significantly associated with fatality in treatment episodes involving MAT. On the
other hand, male sex and reporting intravenous drug use at admission were associated with
fatality only for treatment episodes that did not involve MAT

Conclusions: In this national study of outpatient treatment episodes for OUD, we found
differences in age, sex, region, drug use history, treatment setting, treatment history significantly
affected the risk of death during treatment. As more people become engaged with treatment,
facilities need to assess how they can deliver optimal treatment for all patients regardless of

personal characteristics.



1. Introduction

The rise of opioid use over the past decade, both medical and illicit, has led to staggering
rates of opioid use disorder (OUD) and fatal overdose in the United States (1,2). OUD, which
accounted for 165,000 years of life lost in 1999, accounted for 830,700 years of life lost in 2016
((3). The National Epidemiologic Survey on Alcohol and Related Conditions-III found that
prevalence of OUD among adults aged 18 or over grew from 1.4% in 2002 to 2.9% in 2013 (4).
As the burden of OUD has increased, so has the need for OUD treatment (5-8). According to
the 2016 National Survey on Drug Use and Health, approximately 2.1 million people, about 1%
of all people living in the United States 12 years or older, meet the diagnostic criteria for an
OUD and could benefit from receiving psychosocial or medical treatment (9,10). However,
treatment engagement for OUD is low due to factors related to lack of insurance coverage,
limited access to treatment services, and stigma (11). In order to combat low treatment utilization
and access, the federal government has provided significant funding towards expanding access to
treatment for OUD (12-14). In addition to increases in funding for treatment centers, new federal
legislation lifts some of the barriers for covering treatment costs through Medicaid and Medicare
(13,15-17).

Treatment options and duration of care for OUD are diverse (18). Over the past two
decades, a growing body of literature has established effective, evidence-based treatments for
OUD that include both pharmaco- and behavioral (10,19,20). The use of medications for
addiction treatment (MAT), such as buprenorphine and methadone, have not only been found to
help patients manage their OUD symptoms, but have also led to decreases in overdose mortality
(21-23). Psychosocial treatments for OUD such as counseling services and community support
groups have also been shown to help people manage OUD, though they have often been found to

be most effective when used in conjunction with MAT (24). Research on treatment for OUD has
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largely focused on treatment success (10,23,25). Though there is no single metric that captures
treatment success, abstinence from non-medical and illicit opioid use during and after treatment,
treatment retention, severity of withdrawal symptoms and reduction in mortality have been used
across the literature to assess treatment success (18,26). As both treatment access and burden of
OUD increase, it is imperative that we understand the risk factors not only for unsuccessful
treatment, but also mortality during treatment.

Although there is a significant scholarship discussing various modalities, characteristics,
and other aspects of outpatient treatment of OUD (27-30), few studies have examined the risk
factors for fatality during a treatment episode. According to the Treatment Episode Data Set -
Discharges (TEDS-D), a dataset comprised of discharge records from publicly funded drug
treatment facilities across the US, about 1% of all people admitted to a treatment facility for an
OUD die in treatment; among those who are receiving outpatient treatment for opioid use
disorder, that number increases to nearly 4% (31). The objective of this study is to assess the
sociodemographic and treatment characteristics that are be associated with experiencing a

fatality during an outpatient treatment episode for OUD.

2. Methods
2.1 Study Design
In order to assess correlates of death during an outpatient treatment episode for OUD, we
examined data from the TEDS-D. The TEDS-D, administered by the Substance Abuse and
Mental Health Services Administration (SAMHSA), documents detailed information about
sociodemographics, drug use history, and treatment received at substance use treatment centers

that receive either state or federal funding (32). The data are collected at the state-level by
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substance use agencies and are subsequently sent to the federal government for compilation into
a nationwide dataset (33).

To capture those who received treatment for OUD in an outpatient treatment setting, data
from the TEDS-D 2016 were restricted to create a final analytic sample. Specifically, the analytic
sample was restricted to those treatment episodes in which the primary substance used was listed
as “heroin”, “non-prescription methadone” and “other opioid or synthetics”. Data were further
restricted to those who received treatment at an outpatient facility. Outpatient facilities were
classified as either being intensive or non-intensive. Intensive facilities were defined as centers
where clients received treatment, including MAT and behavioral services, for two or more hours
per day for three or more days per week, and non-intensive facilities were broadly defined as
ambulatory treatment services including pharmacological, individual, family and group support
services (34). Restriction to outpatient treatment services was necessary as treatment completion
rates and treatment duration vary extensively between outpatient and residential treatment (35).

Finally, treatment episodes were removed if they were missing any values for variables that

comprised the final model. The process of treatment episode exclusion can be found in Figure 1.

2.2 Measures

The primary outcome for this analysis was death, defined as all-cause mortality as cause
of death was not specified, during a treatment episode. In TEDS-D, substance use treatment
facilities can report one of seven different reasons for discharge including transfer to another
facility, termination by the facility, incarceration, leaving against medical advice, other,
unknown, death, and treatment completion. In this analysis, a binary outcome was created by
restricting data to treatment records that resulted in treatment completion or death during

treatment.
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Demographic characteristics assessed included age, race, ethnicity, education level,
employment status, and housing status. Race was categorized as White, Black or Other (which
includes Alaskan Native, American Indian, Asian or Pacific Islander, Native Hawaiian or Pacific
Islander, or people identifying as multiracial), due to sample size limitations. Housing status was
reported as homeless, independent, or dependent, which SAMHSA defined as living in a
supervised setting, such as a residential institution or group home (34). Additionally, we
examined previous treatment admissions, intravenous drug use at admission, and the primary
drug reported at treatment admission. Length of treatment was defined categorically. Time was
broken into the following increments: 1-30 days, 31-45 days, 46-60 days, 61-90 days, 91-120

days, 121-180 days, 181-365 days and greater than 365 days.

2.3 Statistical Analysis

Initial exploratory data analysis revealed that there were substantial differences between
treatment episodes involving MAT and those that did not. Therefore, to control for differences,
we stratified the analytic sample by MAT use. Chi-square tests were performed to assess
differences in demographic and treatment setting characteristics by MAT use. Descriptive
statistics were created for the demographic, substance use, and treatment facility characteristics.
We performed chi-square tests to measure the association of potential correlates of experiencing
death during a treatment episode. In order to control for length of treatment, we constructed
bivariable and multivariable pooled logistic regressions using RStudio. In instances where a time
interval is provided, and time to event is not available, pooled logistic regression provides a
robust estimate of the conditional odds for experiencing an outcome given a specific time
interval (36). All potential correlates of death in treatment were included in the final model. For

all statistics, two-sided p-values were used, and significance was considered at p < 0.05.
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3. Results

There were total of 41,781 outpatient treatment episodes for OUD that were included in
our analysis. Of those, 1,656 (4.0%) resulted in a fatality during treatment. Of the total sample,
29,215 (69.9%) treatment episodes did not involve MAT and 15,566 (30.1%) involved MAT.
Among those who did not receive MAT, the majority of treatment episodes belonged to people
between the ages of 18-34 (63.8%), males (62.0%), people who identified as White (83.7%) and
non-Hispanic (90.5%). 70.1% of those not receiving MAT has experienced a previous treatment
episode, 60.6% reported heroin as their primary drug of use, and 67.3% received treatment at a
non-intensive facility. Similarly, a majority of treatment episodes involving MAT were among
males (55.6%), people who identified as White (77.0%) and non-Hispanic (86.1%), reported a
previous treatment episode (75.6%) and heroin as their primary drug of use (73.6%), and
received treatment at a non-intensive facility (84.5%). Differences between treatment episodes
that involved MAT and did not involve MAT can be found in Table 1. Compared to treatment
episodes that did not involve MAT, those that involved MAT belonged to people who were
older, female, have had a previous treatment episode, report heroin and intravenous drug use at
admission, receive treatment at a non-intensive treatment center, and have longer treatment
episodes. Additionally, treatment episodes that involved MAT were more likely to belong people
who were Black or another racial background, Hispanic, and live outside the Northeast.
Treatment lengths differed by treatment outcome as well as MAT use, as depicted in Figure 2.

Of the 29,215 outpatient treatment episodes that did not involve MAT, 454 (1.5% )
resulted in a fatality. Shown in Table 2, bivariable analysis found that experiencing fatality

during treatment among those not receiving MAT was associated with being older than 34, male,
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experiencing a previous treatment episode, reporting intravenous drug and heroin use at
admission, and receiving treatment in a non-intensive facility.

Of the 15,566 treatment episodes that involved MAT, 1,202 (7.7%) resulted in a fatality
during treatment. Initial bivariable analysis treatment episodes involving MAT found many of
the same associations with those that did not involve MAT, except that in the subset of treatment
episodes that involved MAT, fatality was also associated with reporting a non-White race and
Hispanic ethnicity.

Multivariable analysis of characteristics of treatment episodes and their association with
mortality experienced during a treatment episode are presented in Table 3. Among treatment
episodes not involving MAT, people age 34-54 (adjusted odds ratio [AOR],1.43; 95%
confidence interval [CI], 1.17-1.76) and those older than 55 (AOR, 2.52; 95% CI,1.74-3.64)
experienced higher odds of mortality compared to those 18-34. Compared to females, males
experienced higher odds of fatality (AOR, 1.47; 95% CI, 1.19-1.81). Though education status
was not associated with experiencing fatality during treatment, unemployment (AOR, 1.50; 95%
CI, 1.14-1.96) was associated with fatality. Compared to dependent living, living independently
was associated with increased odds of fatality during treatment (AOR, 1.68; 95% CI, 1.31-2.17).
Receiving treatment in the Midwest resulted in higher odds of fatality (AOR, 1.93; 95% (I,
1.53-2.42) compared to receiving treatment in the Northeast, but receiving treatment in the South
had a protective effect on the odds of fatality during treatment (AOR, 0.48; 95% CI, 03.5-0.66).
Those who reported intravenous drug use (AOR, 1.97; 95% CI, 1.33-2.10) or heroin use (AOR,
1.52; 95% CI, 1.18-1.37) at admission experienced higher odds of fatality compared to those
who did not.

Among treatment episodes involving MAT, being 34-54 (AOR 3.81; 95% CI, 3.19-4.55)

or older than 55 (AOR 9.66; 95% CI, 7.91-11.81) was associated with higher odds of mortality

14



than those 18-34. Among those who used MAT, sex was not associated with fatality. However,
compared to treatment episodes belonging to people reporting White race, Black race (AOR,
1.60 95% CI, 1.33-1.92) or another race (AOR 1.48, 95% CI 1.18-1.84) was independently
associated with a higher odds of mortality. Similar to those who did not receive MAT,
unemployment (AOR 1.73; 95% CI, 1.40-2.14) and independent living (AOR 1.28; 95% CI,
1.05-1.56) were associated with fatality. Compared to receiving treatment in the Northeast,
receiving treatment in the Midwest (AOR 2.06; 95% CI, 1.64-2.58) and the West (AOR, 1.73;
95% CI 1.48-2.03) resulted in higher odds of treatment. Similar to those who did not receive
MAT, heroin use was associated with higher odds of fatality (AOR, 1.48; 95% CI, 1.22-1.80);
however, reporting intravenous drug use at admission was not associated with fatality.
Additionally, experiencing a previous treatment episode was associated with an increased odds
of fatality among those who were treated with MAT (AOR, 1.62; 95% CI, 1.36-1.63). Finally,
compared to treatment episodes occurring in an intensive facility, receiving treatment in a
non-intensive facility was associated with a nearly 7-fold increase in the odds of fatality (AOR

6.94; 95% CI, 4.77-10.10).

4. Discussion
In this national study, we found a wide array of treatment and demographic
characteristics that were associated with an increased odds of fatality during outpatient treatment
for opioid use disorder. For many of the correlates of death during treatment, similar associations
were found for those who did and did not receive MAT. However, non-White race was only
significantly associated with fatality in treatment episodes involving MAT. On the other hand,
male sex and reporting intravenous drug use at admission were associated with fatality only for

treatment episodes that did not involve MAT. Another important difference is the magnitude of
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the association with receiving treatment in a non-intensive treatment setting. For those receiving
MAT this represented a seven-fold increase in odds, whereas it only resulted in a two-fold
increase in odds of experiencing fatality for those not using MAT.

Demographic and treatment characteristics varied considerably between treatment
episodes that did and did not involve MAT. For example, those receiving MAT were more likely
to belong to racial and ethnic minority groups who have been found to have lower rates of
treatment success across multiple studies (27,37,38). There was also significant geographic
variation for those receiving MAT. Findings from this study are consistent with previous
scholarship that has found that the Northeast has greater MAT capacity and engagement than
other regions in the US (5,39). While these findings are in agreement with the prior literature,
our finding that age was associated with both MAT use and fatality during treatment is in
contrast to much of the literature. In this sample, treatment episodes involving older adults were
associated with fatality across both MAT and non-MAT use, whereas previous research that has
found that older age is associated with treatment success and adherence (35,40,41). However, the
increased odds of fatality in treatment we observed may reflect the rise in overdose rates seen in
older adults over the past few years (1,6).

Although it is important to note that MAT has been found to reduce overdose mortality
and prevent relapse of OUD symptoms in many studies (22,42,43), 7% of MAT-related
outpatient treatment episodes resulted in fatality during treatment, which could be attributed to a
number of factors. A majority of MAT episodes took place in non-intensive treatment settings,
which may offer less direct client oversight than other non-MAT intensive treatment settings
(44). According to the guidelines set by the American Society of Addiction Medicine (ASAM),
patients with active drug or alcohol use, as well as those with co-occurring psychological

disorders, may require a higher level of care due to medical instability and lack of oversight of
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care (24). Moreover, sudden cessation of MAT can result in an increased likelihood of an opioid
overdose due to loss of tolerance and return to use of illicit and non-medical prescription opioids
(23,45). MAT has been found to be most successful when used in conjunction with
psychological interventions and social support, like family or group-based therapy, which may
more likely to be found in intensive treatment settings (18,46,47). Though TEDS-D does not
record details of treatment episodes, based on the definition of intensive treatment, it is likely
that those receiving MAT at an intensive setting may also be receiving psychosocial therapy;
however, it is unclear whether those in non-intensive settings are receiving the combination of
pharmacological and behavioral therapies (29). Though there is no one-size-fits-all method of
providing MAT, providers should offer combinations of pharmacological and behavioral
therapies in both intensive and non-intensive treatment settings as a way to promote treatment
success.

Treatment episodes belonging to people with higher risk drug use characteristics (e.g.,
injection drug use) were more like to experience mortality during treatment. In both the MAT
and non-MAT involved treatment episodes, reporting heroin use at admission was positively
associated with mortality. Intravenous drug use was associated with mortality in the non-MAT
involved treatment episodes. Consistent with our findings, previous research has found that those
who injected drugs were more likely to experience higher rates of fatality (48,49). This may be
explained by the increased likelihood of experiencing either a fatal or non-fatal overdose after
abrupt treatment discontinuation among those who inject drugs compared to other methods of
drug administration (50-52). Similarly, when compared to non-medical use of a prescription
opioids, heroin use is associated with increased likelihood of overdose (1,53,54). It follows that
those treatment episodes belonging to people with these higher risk drug use practices would also

be more likely to experience mortality during treatment. As fentanyl contamination and fentanyl
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use has become more pervasive (55), there has been increased risk of fentanyl exposure during
treatment episodes among who use heroin (56). Treatment facilities should offer harm reduction
strategies, such as fentanyl test strips and naloxone distribution and training, that can mitigate the
risk of overdose in the event of return to illicit drug use (57-59).
4.1 Limitations

This study has a number of limitations. Due to differences in how discharge forms are
administered state-by-state, treatment and demographic characteristics such as insurance status,
primary source of payment for treatment, days waiting to enter treatment, and attending a
self-help group in the days preceding admission or following a discharge, were not captured
consistently across all states and thus could not be examined in this national study. Additionally,
discharges from private treatment providers were not captured in this study. Further, as TEDS-D
is the compilation of survey responses from state administrative databases, there may be
inconsistencies in survey administration and survey responses, especially in defining what
constitutes successful treatment completion. As well, causes of death were not reported and thus
there is no way to know that fatalities experienced during treatment were related to overdose or
drug use. This may have led to misclassification of the outcome as well as correlates of mortality
assessed. Methods to control for the association of duration of therapy and mortality were limited
due to the way that time was captured in this data set (i.e., as a categorical variables).
Nonetheless, we used pooled logistic regression to control for the risk of mortality across these
discrete time frames. Finally, records within TEDS-D are at the treatment episode level, which
means that multiple observations may come from the same individual and may have resulted in
the over-estimation of the standard error. We tried to adjust for this by including previous
treatment as a covariate in the model, however, we acknowledge that without being able to

cluster by the individual, there will be residual bias.
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5. Conclusion
In this national study of outpatient treatment episodes for OUD, we found a number of
demographic and treatment setting characteristics that were associated with fatality while
undergoing treatment. While many of these factors are consistent across MAT use strata, like
age, region, and heroin use, there are significant racial disparities in fatality in the subset of the
population whose treatment involved MAT. As treatment capacity expands, policy makers and
those operating facilities need to assess ways that they can ensure optimal treatment and safety

for patients regardless of their drug use behaviors and demographic characteristics. Though it

may be impossible to prevent all fatalities experienced during treatment, providers should strive

to have similar rates of success across demographic characteristics and drug use patterns.

Datasets with more granularity around treatment setting and individual outcomes should be used

to get a better understanding of other factors, such as size of facility, insurance status,

comorbidities, that may contribute to fatality.

19



10.

1.

References

Rudd RA. Increases in drug and opioid-involved overdose deaths—United States,
2010-2015. MMWR Morb Mortal Wkly Rep [Internet]. 2016; Available from:
https://www.cdc.gov/mmwr/volumes/65/wr/mm655051el.htm

Dart RC, Surratt HL, Cicero TJ, Parrino MW, Severtson SG, Bucher-Bartelson B, et al.
Trends in opioid analgesic abuse and mortality in the United States. N Engl J Med. 2015 Jan
15;372(3):241-8.

Mokdad AH, Ballestros K, Echko M, Glenn S, Olsen HE, Mullany E, et al. The State of US
Health, 1990-2016: Burden of Diseases, Injuries, and Risk Factors Among US States.
JAMA. 2018 Apr 10;319(14):1444-72.

Saha TD, Kerridge BT, Goldstein RB. Nonmedical prescription opioid use and DSM-5
nonmedical prescription opioid use disorder in the United States. The Journal of clinical
[Internet]. 2016; Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5555044/

Jones CM, Campopiano M, Baldwin G, McCance-Katz E. National and State Treatment
Need and Capacity for Opioid Agonist Medication-Assisted Treatment. Am J Public Health.
2015 Aug;105(8):e55-63.

Gomes T, Tadrous M, Mamdani MM, Paterson JM, Juurlink DN. The Burden of
Opioid-Related Mortality in the United States. JAMA Netw Open. 2018 Jun
1;1(2):e180217.

Stein BD, Dick AW, Sorbero M, Gordon AJ, Burns RM, Leslie DL, et al. A
population-based examination of trends and disparities in medication treatment for opioid
use disorders among Medicaid enrollees. Subst Abus. 2018 Jun 22;1-7.

Alderks CE. Trends in the Use of Methadone, Buprenorphine, and Extended-release
Naltrexone at Substance Abuse Treatment Facilities: 2003-2015 (Update) [Internet].
Substance Abuse and Mental Health Services Administration; 2017 Aug [cited 2018 Jun
13]. Available from:

https://www.samhsa.gov/data/sites/default/files/report 3192/ShortReport-3192.html

Ahrnsbrak R, Bose J, Hedden SL, Lipari RN, Park-Lee E. Key Substance Use and Mental
Health Indicators in the United States: [Internet]. Substance Abuse and Mental Health
Services Administration; 2017 Sep. Available from:
https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR1-2016/NSDUH-FFR1-2016.
pdf

Schuckit MA. Treatment of Opioid-Use Disorders. N Engl J Med. 2016 Jul
28;375(4):357-68.

Wu L-T, Zhu H, Swartz MS. Treatment utilization among persons with opioid use disorder

20


http://paperpile.com/b/eQesz4/6VwMx
http://paperpile.com/b/eQesz4/6VwMx
https://www.cdc.gov/mmwr/volumes/65/wr/mm655051e1.htm
http://paperpile.com/b/eQesz4/0K9n9
http://paperpile.com/b/eQesz4/0K9n9
http://paperpile.com/b/eQesz4/0K9n9
http://paperpile.com/b/eQesz4/oFF35
http://paperpile.com/b/eQesz4/oFF35
http://paperpile.com/b/eQesz4/oFF35
http://paperpile.com/b/eQesz4/mim47
http://paperpile.com/b/eQesz4/mim47
http://paperpile.com/b/eQesz4/mim47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5555044/
http://paperpile.com/b/eQesz4/6jmP5
http://paperpile.com/b/eQesz4/6jmP5
http://paperpile.com/b/eQesz4/6jmP5
http://paperpile.com/b/eQesz4/W6KxS
http://paperpile.com/b/eQesz4/W6KxS
http://paperpile.com/b/eQesz4/W6KxS
http://paperpile.com/b/eQesz4/SOL4v
http://paperpile.com/b/eQesz4/SOL4v
http://paperpile.com/b/eQesz4/SOL4v
http://paperpile.com/b/eQesz4/XSfxu
http://paperpile.com/b/eQesz4/XSfxu
http://paperpile.com/b/eQesz4/XSfxu
http://paperpile.com/b/eQesz4/XSfxu
https://www.samhsa.gov/data/sites/default/files/report_3192/ShortReport-3192.html
http://paperpile.com/b/eQesz4/1nIvX
http://paperpile.com/b/eQesz4/1nIvX
http://paperpile.com/b/eQesz4/1nIvX
https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR1-2016/NSDUH-FFR1-2016.pdf
https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR1-2016/NSDUH-FFR1-2016.pdf
http://paperpile.com/b/eQesz4/oHkko
http://paperpile.com/b/eQesz4/oHkko
http://paperpile.com/b/eQesz4/voPYB

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

in the United States. Drug Alcohol Depend. 2016 Dec 1;169:117-27.

Strategy to Combat Opioid Abuse, Misuse, and Overdose: A Framework Based on the Five
Point Strategy [Internet]. U.S Department of Health and Human Services; 2018 Sep.
Available from:
https://www.hhs.gov/opioids/sites/default/files/2018-09/opioid-fivepoint-strategy-20180917
-508compliant.pdf

Davis CS. The SUPPORT for Patients and Communities Act - What Will It Mean for the
Opioid-Overdose Crisis? N Engl J Med [Internet]. 2018 Nov 14; Available from:
http://dx.doi.org/10.1056/NEJMp1813961

Wickramatilake S, Zur J, Mulvaney-Day N, Klimo MC von, Selmi E, Harwood H. How
States Are Tackling the Opioid Crisis. Public Health Rep. 2017 Feb 2;132(2):171-9.

Substance Use-Disorder Prevention that Promotes Opioid Recovery and Treatment
(SUPPORT) for Patients and Communities Act [Internet]. Sep 25, 2018. Available from:
https://docs.house.gov/billsthisweek/20180924/HR6.pdf

Estimated Direct Spending and Revenue Effects of H.R. 6, Substance Use-Disorder
Prevention That Promotes Opioid Recovery and Treatment (SUPPORT) for Patients and
Communities Act [Internet]. Congressional Budget Office; 2018 Sep. Available from:
https://www.cbo.gov/system/files?file=2018-09/hr6ConferenceSept27.pdf

Meinhofer A, Witman AE. The role of health insurance on treatment for opioid use
disorders: Evidence from the Affordable Care Act Medicaid expansion. J Health Econ. 2018
Jul;60:177-97.

Veilleux JC, Colvin PJ, Anderson J, York C, Heinz AJ. A review of opioid dependence
treatment: pharmacological and psychosocial interventions to treat opioid addiction. Clin
Psychol Rev. 2010 Mar;30(2):155-66.

Tsui JI, Burt R, Thiede H, Glick SN. Utilization of buprenorphine and methadone among
opioid users who inject drugs. Subst Abus. 2018 Jan 2;39(1):83-8.

Carroll KM, Weiss RD. The Role of Behavioral Interventions in Buprenorphine
Maintenance Treatment: A Review. Am J Psychiatry. 2017 Aug 1;174(8):738-47.

Hawk KF, Vaca FE, D’Onofrio G. Reducing Fatal Opioid Overdose: Prevention, Treatment
and Harm Reduction Strategies. Yale J Biol Med. 2015 Sep;88(3):235-45.

Larochelle MR, Bernson D, Land T, Stopka TJ, Wang N, Xuan Z, et al. Medication for
Opioid Use Disorder After Nonfatal Opioid Overdose and Association With Mortality: A
Cohort Study. Ann Intern Med. 2018 Aug 7;169(3):137-45.

Connery HS. Medication-assisted treatment of opioid use disorder: review of the evidence
and future directions. Harv Rev Psychiatry. 2015 Mar;23(2):63-75.

Kampman K, Jarvis M. American Society of Addiction Medicine (ASAM) National
Practice Guideline for the Use of Medications in the Treatment of Addiction Involving

21


http://paperpile.com/b/eQesz4/voPYB
http://paperpile.com/b/eQesz4/Z0VZf
http://paperpile.com/b/eQesz4/Z0VZf
http://paperpile.com/b/eQesz4/Z0VZf
https://www.hhs.gov/opioids/sites/default/files/2018-09/opioid-fivepoint-strategy-20180917-508compliant.pdf
https://www.hhs.gov/opioids/sites/default/files/2018-09/opioid-fivepoint-strategy-20180917-508compliant.pdf
http://paperpile.com/b/eQesz4/yCEu
http://paperpile.com/b/eQesz4/yCEu
http://dx.doi.org/10.1056/NEJMp1813961
http://paperpile.com/b/eQesz4/ABGEw
http://paperpile.com/b/eQesz4/ABGEw
http://paperpile.com/b/eQesz4/32Ti
http://paperpile.com/b/eQesz4/32Ti
https://docs.house.gov/billsthisweek/20180924/HR6.pdf
http://paperpile.com/b/eQesz4/G8ot
http://paperpile.com/b/eQesz4/G8ot
http://paperpile.com/b/eQesz4/G8ot
https://www.cbo.gov/system/files?file=2018-09/hr6ConferenceSept27.pdf
http://paperpile.com/b/eQesz4/o3I0
http://paperpile.com/b/eQesz4/o3I0
http://paperpile.com/b/eQesz4/o3I0
http://paperpile.com/b/eQesz4/68Pzj
http://paperpile.com/b/eQesz4/68Pzj
http://paperpile.com/b/eQesz4/68Pzj
http://paperpile.com/b/eQesz4/phos0
http://paperpile.com/b/eQesz4/phos0
http://paperpile.com/b/eQesz4/YOIDC
http://paperpile.com/b/eQesz4/YOIDC
http://paperpile.com/b/eQesz4/tW7Yx
http://paperpile.com/b/eQesz4/tW7Yx
http://paperpile.com/b/eQesz4/70ICq
http://paperpile.com/b/eQesz4/70ICq
http://paperpile.com/b/eQesz4/70ICq
http://paperpile.com/b/eQesz4/isq5b
http://paperpile.com/b/eQesz4/isq5b
http://paperpile.com/b/eQesz4/mFkMN
http://paperpile.com/b/eQesz4/mFkMN

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Opioid Use. J Addict Med. 2015 Sep;9(5):358-67.

Sokol R, LaVertu AE, Morrill D, Albanese C, Schuman-Olivier Z. Group-based treatment
of opioid use disorder with buprenorphine: A systematic review. J Subst Abuse Treat. 2018
Jan;84:78-87.

Amato L, Davoli M, Perucci CA, Ferri M, Faggiano F, Mattick RP. An overview of
systematic reviews of the effectiveness of opiate maintenance therapies: available evidence
to inform clinical practice and research. J Subst Abuse Treat. 2005 Jun;28(4):321-9.

Mennis J, Stahler GJ, El Magd SA, Baron DA. How long does it take to complete outpatient
substance use disorder treatment? Disparities among Blacks, Hispanics, and Whites in the
US. Addict Behav. 2019 Jan 28;93:158-65.

Naeger S, Mutter R, Ali MM, Mark T, Hughey L. Post-Discharge Treatment Engagement
Among Patients with an Opioid-Use Disorder. J Subst Abuse Treat. 2016 Oct;69:64—71.

McCarty D, Braude L, Lyman DR, Dougherty RH, Daniels AS, Ghose SS, et al. Substance
abuse intensive outpatient programs: assessing the evidence. Psychiatr Serv. 2014 Jun
1;65(6):718-26.

Bisaga A, Mannelli P, Yu M, Nangia N, Graham CE, Tompkins DA, et al. Outpatient
transition to extended-release injectable naltrexone for patients with opioid use disorder: A
phase 3 randomized trial. Drug Alcohol Depend. 2018 Jun 1;187:171-8.

2016 TEDS Annual Report [Internet]. Center for Behavioral Health Statistics and Quality;
Substance Abuse and Mental Health Services Administration; 2018 Aug. Available from:
https://www.samhsa.gov/data/sites/default/files/2016_Treatment Episode Data Set Annua
1 Revised.pdf

Treatment Episode Data Set-Discharges (TEDS-D). Rockville, MD; 2016.

Substance Abuse and Mental Health Services Administration. Treatment Episode Data
Set-Discharges (TEDS-D-2014-DS0001) [Internet]. 2014. Available from:
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-teds-d
-nid13520

2016 TEDS-D Codebook [Internet]. Substance Use and Mental Health Services
Administration; 2018. Available from:
https://wwwdasis.samhsa.gov/dasis2/teds_pubs/TEDS/Discharges/TEDS D 2016/2016 ted
s _d _codebook.pdf

Stahler GJ, Mennis J, DuCette JP. Residential and outpatient treatment completion for
substance use disorders in the U.S.: Moderation analysis by demographics and drug of
choice. Addict Behav. 2016 Jul;58:129-35.

Ngwa JS, Cabral HJ, Cheng DM, Pencina MJ, Gagnon DR, LaValley MP, et al. A
comparison of time dependent Cox regression, pooled logistic regression and cross sectional
pooling with simulations and an application to the Framingham Heart Study. BMC Med Res

22


http://paperpile.com/b/eQesz4/mFkMN
http://paperpile.com/b/eQesz4/e5RVq
http://paperpile.com/b/eQesz4/e5RVq
http://paperpile.com/b/eQesz4/e5RVq
http://paperpile.com/b/eQesz4/xWqBO
http://paperpile.com/b/eQesz4/xWqBO
http://paperpile.com/b/eQesz4/xWqBO
http://paperpile.com/b/eQesz4/YF2sh
http://paperpile.com/b/eQesz4/YF2sh
http://paperpile.com/b/eQesz4/YF2sh
http://paperpile.com/b/eQesz4/XNdTR
http://paperpile.com/b/eQesz4/XNdTR
http://paperpile.com/b/eQesz4/y1w43
http://paperpile.com/b/eQesz4/y1w43
http://paperpile.com/b/eQesz4/y1w43
http://paperpile.com/b/eQesz4/LF5yT
http://paperpile.com/b/eQesz4/LF5yT
http://paperpile.com/b/eQesz4/LF5yT
http://paperpile.com/b/eQesz4/QqOkz
http://paperpile.com/b/eQesz4/QqOkz
https://www.samhsa.gov/data/sites/default/files/2016_Treatment_Episode_Data_Set_Annual_Revised.pdf
https://www.samhsa.gov/data/sites/default/files/2016_Treatment_Episode_Data_Set_Annual_Revised.pdf
http://paperpile.com/b/eQesz4/wx3Xm
http://paperpile.com/b/eQesz4/UTtJR
http://paperpile.com/b/eQesz4/UTtJR
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-teds-d-nid13520
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-discharges-teds-d-nid13520
http://paperpile.com/b/eQesz4/Urd2V
http://paperpile.com/b/eQesz4/Urd2V
https://wwwdasis.samhsa.gov/dasis2/teds_pubs/TEDS/Discharges/TEDS_D_2016/2016_teds_d_codebook.pdf
https://wwwdasis.samhsa.gov/dasis2/teds_pubs/TEDS/Discharges/TEDS_D_2016/2016_teds_d_codebook.pdf
http://paperpile.com/b/eQesz4/Dozxj
http://paperpile.com/b/eQesz4/Dozxj
http://paperpile.com/b/eQesz4/Dozxj
http://paperpile.com/b/eQesz4/oSOFL
http://paperpile.com/b/eQesz4/oSOFL
http://paperpile.com/b/eQesz4/oSOFL

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Methodol. 2016 Nov 3;16(1):148.

Sahker E, Toussaint MN, Ramirez M, Ali SR, Arndt S. Evaluating racial disparity in
referral source and successful completion of substance abuse treatment. Addict Behav. 2015
Sep;48:25-9.

Mennis J, Stahler GJ. Racial and Ethnic Disparities in Outpatient Substance Use Disorder
Treatment Episode Completion for Different Substances. J Subst Abuse Treat. 2016
Apr;63:25-33.

Hand DJ, Short VL, Abatemarco DJ. Substance use, treatment, and demographic
characteristics of pregnant women entering treatment for opioid use disorder differ by
United States census region. J Subst Abuse Treat. 2017 May;76:58-63.

Boscarino JA, Rukstalis M, Hoffman SN, Han JJ, Erlich PM, Gerhard GS, et al. Risk
factors for drug dependence among out-patients on opioid therapy in a large US health-care
system. Addiction. 2010 Oct;105(10):1776-82.

Satre DD, Mertens JR, Arean PA, Weisner C. Five-year alcohol and drug treatment
outcomes of older adults versus middle-aged and younger adults in a managed care
program. Addiction. 2004 Oct;99(10):1286-97.

Ma J, Bao Y-P, Wang R-J, Su M-F, Liu M-X, Li J-Q, et al. Effects of medication-assisted
treatment on mortality among opioids users: a systematic review and meta-analysis. Mol
Psychiatry [Internet]. 2018 Jun 22; Available from:
http://dx.doi.org/10.1038/s41380-018-0094-5

Otiashvili D, Piralishvili G, Sikharulidze Z, Kamkamidze G, Poole S, Woody GE.
Methadone and buprenorphine-naloxone are effective in reducing illicit buprenorphine and
other opioid use, and reducing HIV risk behavior--outcomes of a randomized trial. Drug
Alcohol Depend. 2013 Dec 1;133(2):376-82.

Center for Substance Abuse Treatment. Chapter 4. Services in Intensive Outpatient
Treatment Programs. Substance Abuse and Mental Health Services Administration (US);
2006.

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al. Mortality risk
during and after opioid substitution treatment: systematic review and meta-analysis of
cohort studies. BMJ. 2017 Apr 26;357:51550.

Duber HC, Barata IA, Cio¢-Pefia E, Liang SY, Ketcham E, Macias-Konstantopoulos W, et
al. Identification, Management, and Transition of Care for Patients With Opioid Use
Disorder in the Emergency Department. Ann Emerg Med. 2018 Oct;72(4):420-31.

Kermack A, Flannery M, Tofighi B, McNeely J, Lee JD. Buprenorphine prescribing
practice trends and attitudes among New York providers. J Subst Abuse Treat. 2017
Mar;74:1-6.

Pierce M, Bird SM, Hickman M, Marsden J, Dunn G, Jones A, et al. Impact of treatment for

23


http://paperpile.com/b/eQesz4/oSOFL
http://paperpile.com/b/eQesz4/Wnlei
http://paperpile.com/b/eQesz4/Wnlei
http://paperpile.com/b/eQesz4/Wnlei
http://paperpile.com/b/eQesz4/8j7p2
http://paperpile.com/b/eQesz4/8j7p2
http://paperpile.com/b/eQesz4/8j7p2
http://paperpile.com/b/eQesz4/zykYa
http://paperpile.com/b/eQesz4/zykYa
http://paperpile.com/b/eQesz4/zykYa
http://paperpile.com/b/eQesz4/bmrWB
http://paperpile.com/b/eQesz4/bmrWB
http://paperpile.com/b/eQesz4/bmrWB
http://paperpile.com/b/eQesz4/Fjhhd
http://paperpile.com/b/eQesz4/Fjhhd
http://paperpile.com/b/eQesz4/Fjhhd
http://paperpile.com/b/eQesz4/Z5qj3
http://paperpile.com/b/eQesz4/Z5qj3
http://paperpile.com/b/eQesz4/Z5qj3
http://dx.doi.org/10.1038/s41380-018-0094-5
http://paperpile.com/b/eQesz4/xRFRj
http://paperpile.com/b/eQesz4/xRFRj
http://paperpile.com/b/eQesz4/xRFRj
http://paperpile.com/b/eQesz4/xRFRj
http://paperpile.com/b/eQesz4/Ydrk3
http://paperpile.com/b/eQesz4/Ydrk3
http://paperpile.com/b/eQesz4/Ydrk3
http://paperpile.com/b/eQesz4/djsEq
http://paperpile.com/b/eQesz4/djsEq
http://paperpile.com/b/eQesz4/djsEq
http://paperpile.com/b/eQesz4/a8ENj
http://paperpile.com/b/eQesz4/a8ENj
http://paperpile.com/b/eQesz4/a8ENj
http://paperpile.com/b/eQesz4/qKHms
http://paperpile.com/b/eQesz4/qKHms
http://paperpile.com/b/eQesz4/qKHms
http://paperpile.com/b/eQesz4/Tihfd

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

opioid dependence on fatal drug-related poisoning: a national cohort study in England.
Addiction. 2016 Feb;111(2):298-308.

Mathers BM, Degenhardt L, Bucello C, Lemon J, Wiessing L, Hickman M. Mortality
among people who inject drugs: a systematic review and meta-analysis. Bull World Health
Organ. 2013 Feb 1;91(2):102-23.

Mitra G, Wood E, Nguyen P, Kerr T, DeBeck K. Drug use patterns predict risk of non-fatal
overdose among street-involved youth in a Canadian setting. Drug Alcohol Depend. 2015
Aug 1;153:135-9.

Liebling EJ, Green TC, Hadland SE, Marshall BDL. Injection drug use and overdose among
young adults who use prescription opioids non-medically. Addict Behav. 2018 Jan;76:20-6.

Smolina K, Crabtree A, Chong M, Zhao B, Park M, Mill C, et al. Patterns and history of
prescription drug use among opioid-related drug overdose cases in British Columbia,
Canada, 2015-2016. Drug Alcohol Depend [Internet]. 2018 Oct 25; Available from:
http://www.sciencedirect.com/science/article/pii/S0376871618307592

Compton WM, Jones CM, Baldwin GT. Relationship between Nonmedical
Prescription-Opioid Use and Heroin Use. N Engl J Med. 2016 Jan 13;374(2):154—63.

Seth P, Scholl L, Rudd RA, Bacon S. Overdose Deaths Involving Opioids, Cocaine, and
Psychostimulants - United States, 2015-2016. MMWR Morb Mortal Wkly Rep. 2018 Mar
30;67(12):349-58.

Colon-Berezin C. Overdose Deaths Involving Fentanyl and Fentanyl Analogs — New York
City, 2000-2017. MMWR Morb Mortal Wkly Rep [Internet]. 2019 [cited 2019 Jan 17];68.
Available from:
https://www.cdc.gov/mmwr/volumes/68/wr/mm6802a3.htm?s cid=mm6802a3 e

Kenney SR, Anderson BJ, Conti MT, Bailey GL, Stein MD. Expected and actual fentanyl
exposure among persons seeking opioid withdrawal management. J Subst Abuse Treat.
2018 Mar;86:65-9.

Latkin CA, Dayton L, Davey-Rothwell MA, Tobin KE. Fentanyl and Drug Overdose:
Perceptions of Fentanyl Risk, Overdose Risk Behaviors, and Opportunities for Intervention
among People who use Opioids in Baltimore, USA. Subst Use Misuse. 2019 Feb 15;1-9.

Goldman JE, Waye KM, Periera KA, Krieger MS, Yedinak JL, Marshall BDL. Perspectives
on rapid fentanyl test strips as a harm reduction practice among young adults who use
drugs: a qualitative study. Harm Reduct J. 2019 Jan 8;16(1):3.

Krieger MS, Goedel WC, Buxton JA, Lysyshyn M, Bernstein E, Sherman SG, et al. Use of
rapid fentanyl test strips among young adults who use drugs. Int J Drug Policy [Internet].
2018 Oct 12; Available from: http://dx.doi.org/10.1016/j.drugpo.2018.09.009

24


http://paperpile.com/b/eQesz4/Tihfd
http://paperpile.com/b/eQesz4/Tihfd
http://paperpile.com/b/eQesz4/aNkQ0
http://paperpile.com/b/eQesz4/aNkQ0
http://paperpile.com/b/eQesz4/aNkQ0
http://paperpile.com/b/eQesz4/2DFb5
http://paperpile.com/b/eQesz4/2DFb5
http://paperpile.com/b/eQesz4/2DFb5
http://paperpile.com/b/eQesz4/7AY8m
http://paperpile.com/b/eQesz4/7AY8m
http://paperpile.com/b/eQesz4/5DHOD
http://paperpile.com/b/eQesz4/5DHOD
http://paperpile.com/b/eQesz4/5DHOD
http://www.sciencedirect.com/science/article/pii/S0376871618307592
http://paperpile.com/b/eQesz4/BEvW6
http://paperpile.com/b/eQesz4/BEvW6
http://paperpile.com/b/eQesz4/Pl4pR
http://paperpile.com/b/eQesz4/Pl4pR
http://paperpile.com/b/eQesz4/Pl4pR
http://paperpile.com/b/eQesz4/5V9b4
http://paperpile.com/b/eQesz4/5V9b4
http://paperpile.com/b/eQesz4/5V9b4
https://www.cdc.gov/mmwr/volumes/68/wr/mm6802a3.htm?s_cid=mm6802a3_e
http://paperpile.com/b/eQesz4/7x76t
http://paperpile.com/b/eQesz4/7x76t
http://paperpile.com/b/eQesz4/7x76t
http://paperpile.com/b/eQesz4/FIYYN
http://paperpile.com/b/eQesz4/FIYYN
http://paperpile.com/b/eQesz4/FIYYN
http://paperpile.com/b/eQesz4/U63Sb
http://paperpile.com/b/eQesz4/U63Sb
http://paperpile.com/b/eQesz4/U63Sb
http://paperpile.com/b/eQesz4/bXwJN
http://paperpile.com/b/eQesz4/bXwJN
http://paperpile.com/b/eQesz4/bXwJN
http://dx.doi.org/10.1016/j.drugpo.2018.09.009

Table 1. Comparison of demographic and treatment setting characteristics of those receiving outpatient treatment from a

publicly finding facility for opioid use disorder in 2016 by MAT receipt

Independent living

20,975 (71.7)

10,215 (81.3)

Characteristic Non-MAT MAT P-value
Total (n=29,215) Total (n=15,566)
Age <0.001
18-34 18,643 (63.8) 6,243 (49.7)
35-54 9,181 (31.4) 4,845 (38.5)
55 or older 1,391 (4.8) 1,478 (11.7)
Sex <0.001
Female 11,091 (38.0) 5,574 (44.4)
Male 18,124 (62.0) 6,992 (55.6)
Race <0.001
White 24,461 (83.7) 9,676 (77.0)
Black 2,197 (7.5) 1,369 (10.9)
Other 2,557 (8.7) 1,521 (12.1)
Ethnicity <0.001
Non-Hispanic 26,446 (90.5) 10,821 (86.1)
Hispanic 2,769 (9.5) 1,745 (13.9)
Region <0.001
Northeast 12,988 (44.4) 7,608 (60.6)
Midwest 4,471 (15.3) 1,085 (8.6)
South 7,941 (27.2) 1,363 (10.8)
West 3,815 (13.1) 2,510 (20.0)
Education 0.003
Less than college 1,592 (5.4) 668 (5.3)
Some college 6,510 (22.3) 2,617 (20.8)
College graduate 21,113 (72.3) 9,281 (73.9)
Employment 0.006
Full time 5,500 (18.8) 2,205 (17.5)
Part time 2,475 (8.5) 1,111 (8.8)
Unemployed 21,239 (72.7) 9,250 (73.6)
Living arrangement <0.001
Dependent living 6,344 (21.7) 1,675 (13.3)
Homeless 1,896 (6.5) 676 (5.4)
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Previous treatment episode
No
Yes

Previous arrests
None
One or more
Intravenous drug use reported at
admission
No
Yes
Primary substance reported at admission
Other opioid
Heroin
Number of substances reported at
admission
One
Two
Three
Outpatient treatment setting
Intensive
Non-intensive
Length of treatment
1-30 days
31-90 days
91-120 days
121-365 days
>365 days

8,735 (29.9)
20,480 (70.1)

27,234 (93.2)
1,981 (6.8)

14,838 (50.8)
14,377 (49.2)

11,517 (39.4)
17,698 (60.6)

9,958 (34.1)
10,111 (34.6)
9,146 (31.3)

9,546 (32.7)
19,669 (67.3)

6,059 (20.8)
7,884 (27.0)
3,438 (11.8)
9,260 (31.7)

2,574 (8.8)

<0.001
3,072 (24.4)
9,494 (75.6)

11,979 (95.3)
587 (4.7)
<0.001
5,797 (46.1)
6,769 (53.9)

<0.001
3,309 (26.3)
9,257 (73.6)
<0.001

5,038 (40.1)
4,514 (35.9)
3,014 (24.0)
<0.001
1,945 (15.5)
10,621 (84.5)
<0.001
1,500 (11.9)
1,891 (15.0)
991 (7.9)
4,079 (32.4)
4,105 (32.7)
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Table 2. Demographic and treatment setting characteristics of outpatient treatment episodes for opioid use disorder stratified by MAT use
among treatment episodes that occurred in a publicly funded treatment facility in 2016

non-MAT MAT
Characteristic Total Treatment Fatality = P-value Total Treatment Fatality P-value
(n=29,215) successful during (n=15,566) Successful during
(n=28,761) treatment (n=11,364) treatment
(n=454) (n=1,202)
Age <0.001 <0.001
18-34 18,643 (63.8) 18,387 (63.9) 256 (56.4) 6,243 (49.7) 6,060 (53.3) 183 (15.2)
35-54 9,181 (31.4) 9,022 (31.4) 159 (35.0) 4,845 (38.5) 4,281 (37.7) 564 (46.9)
55 or older 1,391 (4.8) 1,352 (4.7) 39 (8.6) 1,478 (11.7) 1,023 (0.9) 455 (37.9)
Sex <0.001 <0.001
Female 11,091 (38.0) 10,956 (38.1)  135(29.7) 5,574 (44.4) 5,123 (45.1) 451 (37.5)
Male 18,124 (62.0) 17,805 (61.6) 319 (70.2) 6,992 (55.6) 6,241 (54.9) 751 (62.4)
Race 0.335 <0.001
White 24,461 (83.7) 24,070 (83.7) 391 (86.1) 9,676 (77.0) 9,007 (79.3) 669 (55.6)
Black 2,197 (7.5) 2,170 (7.5) 27(5.9) 1,369 (10.9) 1,097 (9.6) 272 (22.6)
Other 2,557 (8.7) 2,521 (8.8) 36 (7.9) 1,521 (12.1) 1,260 (11.1) 261 (21.7)
Ethnicity 0.932 <0.001
Non-Hispanic 26,446 (90.5) 26,034 (90.5) 412 (90.7) 10,821 (86.1) 9,899 (87.1) 922 (76.7)
Hispanic 2,769 (9.5) 2,727 (9.5) 42 (9.3) 1,745 (13.9) 1,465 (12.9) 280 (23.2)
Region <0.001 <0.001
Northeast 12,988 (44.4) 12,772 (44.4) 216 (47.6) 7,608 (60.6) 7,018 (61.8) 590 (49.1)
Midwest 4,471 (15.3) 4,344 (15.1) 127 (28.0) 1,085 (8.6) 955 (8.4) 130 (10.8)
South 7,941 (27.2) 7,884 (27.4) 57 (12.6) 1,363 (10.8) 1,276 (11.2) 87 (7.2)
West 3,815 (13.1) 3,761 (13.1) 54 (11.9) 2,510 (20.0) 2,115 (18.6) 395 (32.9)
Education 0.021 <0.001
Less than college 1,592 (5.4) 1,566 (5.4) 26 (5.7) 668 (5.3) 612 (5.4) 56 (4.7)
Some college 6,510 (22.3) 6,385 (22.2) 125(27.5) 2,617 (20.8) 2,422 (21.3) 195 (16.2)
College graduate 21,113 (72.3) 20,810(72.4) 303 (66.7) 9,281 (73.9)  8,330(73.3) 951 (79.1)
Employment 0.136 <0.001
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Full time
Part time
Unemployed

Living arrangement
Dependent living
Homeless
Independent living

Previous treatment episode
No
Yes

Previous arrests
None
One or more

Intravenous drug use
reported at admission
No
Yes

Primary substance
reported at admission
Other opiate
Heroin

Number of substances
reported at admission
One
Two
Three

Outpatient treatment
setting
Intensive
Non-intensive

Length of treatment
1-30 days

5,500 (18.8)
2,475 (8.5)
21,239 (72.7)

6,344 (21.7)
1,896 (6.5)
20,975 (71.7)

8,735 (29.9)
20,480 (70.1)

27,234 (93.2)
1,981 (6.8)

14,838 (50.8)
14,377 (49.2)

11,517 (39.4)
17,698 (60.6)

9,958 (34.1)
10,111 (34.6)
9,146 (31.3)

9,546 (32.7)
19,669 (67.3)

6,059 (20.8)

5,431 (18.9)
2,435 (8.4)
20,895 (72.7)

6,264 (21.8)
1,873 (6.5)
20,624 (71.7)

8,633 (30.0)
20,128 (70.0)

26,818 (93.2)
1,943 (6.7)

14,680 (51.0)
14,081 (49.0)

11,406 (39.7)
17,355 (60.3)

9,828 (34.2)
9,955 (34.6)
8,978 (31.2)

9,442 (32.8)
19,319 (67.2)

5,939 (20.6)

69 (15.2)
41 (9.0)
344 (75.8)

80 (17.6)
23 (5.1)
351 (77.3)

102 (22.4)
352 (77.5)

416 (91.6)
38 (8.4)

158 (34.8)
296 (65.2)

111 (24.4)
343 (75.6)

130 (28.6)
156 (34.4)
168 (37.0)

104 (22.9)
350 (77.1)

120 (26.4)

0.031

<0.001

0.206

<0.001

<0.001

0.012

<0.001

<0.001

2,205 (17.5)
1,111 (8.8)
9,250 (73.6)

1,675 (13.3)
676 (5.4)
10,215 (81.3)

3,072 (24.4)
9,494 (75.6)

11,979 (95.3)
587 (4.7)

5,797 (46.1)
6,769 (53.9)

3,309 (26.3)
9,257 (73.6)

5,038 (40.1)
4,514 (35.9)
3,014 (24.0)

1,945 (15.5)
10,621 (84.5)

1,500 (11.9)

2,092 (18.4)
1,056 (9.3)
8,216 (72.3)

1,527 (13.4)
593 (5.2)
9,244 (81.3)

2,881 (25.3)
8,483 (74.6)

10,823 (95.2)
541 (4.7)

5,279 (46.4)
6,085 (53.5)

3,119 (27.4)
8,245 (72.6)

4,483 (39.4)
4,060 (35.7)
2,821 (24.8)

1,915 (16.8)
9,449 (83.1)

1,409 (12.4)

113 (9.4)
55 (4.6)
1,034 (86.0)

148 (12.3)
83 (6.9)
971 (80.7)

191 (15.9)
1,011 (84.1)

1,156 (96.2)
46 (3.8)

518 (43.1)
684 (56.9)

190 (15.8)
1,012 (84.2)

555 (46.2)
454 (37.8)
193 (16.1)

30 (2.5)
1,172 (97.5)

91 (7.6)

0.033

<0.001

0.166

0.028

<0.001

<0.001

<0.001

<0.001
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31-90 days 7,884 (27.0) 7,768 (27.0) 116 (25.6) 1,891 (15.0) 1,806 (15.9) 85 (7.1)
91-120 days 3,438 (11.8) 3,404 (11.8) 34 (7.4) 991 (7.9) 956 (8.4) 35 (2.9)
121-365 days 9,260 (31.7) 9,138 (31.8) 122 (26.9) 4,079 (32.4) 3,860 (34.0)  219(18.2)
>365 days 2,574 (8.8)  2,512(8.7)  62(13.7) 4,105 (32.7)  3,333(29.3) 772 (64.2)




Table 3. Associations of experiencing fatality during an outpatient treatment episode for opioid use disorder among treatment

episodes occurring at a publicly funded treatment facility in 2016

non-MAT MAT
Characteristic Unadjusted Odds Adjusted Odds Unadjusted Odds Adjusted Odds
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Age
18-34 Reference Reference Reference Reference
35-54 1.26 (1.04-1.54) 1.43 (1.17-1.76) 4.36 (3.68-5.18) 3.81 (3.19-4.55)
55 or older 2.07 (1.47-2.91) 2.52 (1.74-3.64) 14.72 (12.25-17.70) 9.66 (7.91-11.81)
Sex
Female Reference Reference Reference Reference
Male 1.45 (1.18-1.78) 1.47 (1.19-1.81) 1.37 (1.21-1.54) 1.05 (0.92-1.20)
Race
White Reference Reference Reference Reference
Black 0.76 (0.52-1.13) 0.80 (0.54-0.99) 3.34 (2.86-3.89) 1.60 (1.33-1.92)
Other 0.88 (0.62-1.24) 0.95 (0.66-1.37) 2.78 (2.40-3.25) 1.48 (1.18-1.84)
Ethnicity
Non-Hispanic Reference Reference Reference Reference
Hispanic 0.97 (0.71-1.34) 0.95 (0.66-1.37) 2.05 (1.77-2.37) 1.11 (0.89-1.38)
Region
Northeast Reference Reference Reference Reference
Midwest 1.72 (1.38-2.15) 1.93 (1.53-2.42) 1.62 (1.32-1.98) 2.06 (1.64-2.58)
South 0.42 (0.32-0.57) 0.48 (0.35-0.66) 0.81 (0.64-1.02) 1.04 (0.80-1.34)
West 0.85 (0.62-1.14) 0.86 (0.63-1.17) 2.21 (1.94-2.54) 1.73 (1.48-2.03)
Education

Less than college
Some college
College graduate

Employment

Reference
1.18 (0.77-1.81)
0.88 (0.58-1.31)

Reference
1.08 (0.70-1.66)
0.82 (0.54-1.23)

Reference
0.88 (0.64-1.20)
1.24 (0.94-1.65)

Reference
0.78 (0.70-1.09)
0.95 (0.70-1.29)
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Full time
Part time
Unemployed

Living arrangement
Dependent living
Homeless
Independent living

Previous treatment episode
No
Yes

Previous arrests
None
One or more

Intravenous drug use
reported at admission
No
Yes

Primary substance

reported at admission
Other opioid
Heroin

Number of substances
reported at admission
One
Two
Three

Outpatient treatment
setting
Intensive
Non-intensive

Reference
1.33 (0.90-1.96)
1.30 (1.0-1.68)

Reference
0.96 (0.60-1.53)
1.33 (1.04-1.70)

Reference
1.48 (1.18-1.84)

Reference
1.26 (0.90-1.76)

Reference
1.95 (1.61-2.37)

Reference
2.03 (1.63-2.52)

Reference
1.18 (0.94-1.50)
1.41 (1.12-1.78)

Reference
1.64 (1.32-2.05)

Reference
1.40 (0.94-2.07)
1.50 (1.14-1.96)

Reference
0.91 (0.57-1.46)
1.68 (1.31-2.17)

Reference
1.05 (0.83-1.32)

Reference
1.14 (0.81-1.60)

Reference
1.97 (1.33-2.10)

Reference
1.52 (1.18-1.97)

Reference
1.08 (0.85-1.37)
1.22 (0.96-1.55)

Reference
1.83 (1.46-2.29)

Reference
0.96 (0.69-1.34)
2.33 (1.90-2.84)

Reference
1.44 (1.08-1.92)
1.08 (0.90-1.30)

Reference
1.80 (1.53-2.11)

Reference
0.80 (0.59-1.08)

Reference
1.14 (1.02-1.29)

Reference
2.01 (1.71-2.36)

Reference
0.90 (0.79-1.03)
0.55 (0.47-0.66)

Reference
7.92 (5.49-11.4)

Reference
1.00 (0.71-1.41)
1.73 (1.40-2.14)

Reference
1.42 (1.40-1.93)
1.28 (1.05-1.56)

Reference
1.62 (1.36-1.93)

Reference
1.17 (0.84-1.63)

Reference
1.07 (0.92-1.24)

Reference
1.48 (1.22-1.80)

Reference
1.05 (0.91-1.22)
0.89 (0.73-1.07)

Reference
6.94 (4.77-10.10)
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Figure 1. Selection of treatment discharges in 2016 from publicly funded treatment facility that created the final analytic
sample

treatment facility

All treatment episodes
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Number of treatrment episodes

Figure 2. Length of treatment episodes that took place in publicly funded treatment facilities in 2016, documented in TEDS-D,
by MAT involvement and treatment episode outcome

Successfully completed treatment episode by MAT involvement

7500 1
5000 4 MAT Involvment
M o
YES
2500 1
0
1-30

31-90 91-120 121-365 =365
Days in treatment

Treatment epsiodes that resulted in fatality by MAT involvement
800+

=

=1

[=]
L

MAT Involvment

400+ . NO

YES

MNumber of treatment episodes
a 3
(=3
(=}

1-30

31-90 91-120 121-365 =365
Days in treatment

33



	ThesisAC
	Childs - Thesis.pdf

	full thesis
	ThesisDraftMarch2019 eas

	0875_001
	full thesis.pdf
	0865_001

	full thesis
	full thesis
	Thesis tables - stratified analysis eas

	full thesis.pdf
	ThesisDraftMarch2019 eas
	0865_001
	Thesis tables - stratified analysis eas




