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Abstract

Introduction: Opioid use disorder (OUD) is common among people in jail and is effectively 

treated with medications for OUD (MOUD). People with OUD may have an incomplete or 

inaccurate understanding of OUD and MOUD, and of how to access care. We evaluated an OUD 

treatment decision making (TDM) intervention to determine whether the intervention increased 

MOUD initiation post-release.

Methods: We conducted an observational retrospective cohort study of the TDM intervention on 

initiation of MOUD, individuals with records data indicating confirmed or suspected OUD 

incarcerated in four eligible jails were eligible to receive the intervention. Time-to-event analyses 

of the TDM intervention were conducted using Cox proportional hazard modeling with MOUD as 

the outcome.

Results: Cox proportional hazard modeling, with the intervention modeled as having a time-

varying effect due to violation of the proportionality assumption, indicated that those receiving the 

TDM intervention (n = 568) were significantly more likely to initiate MOUD during the first 
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month after release from jail (adjusted hazard ratio 6.27, 95 % C.I. 4.20–9.37), but not in 

subsequent months (AHR 1.33 95 % C.I. 0.94–1.89), adjusting for demographics, prior MOUD, or 

felony or gross misdemeanor arrest in the prior year compared to those not receiving the 

intervention (n = 3174).

Conclusion: The TDM intervention was associated with a significantly higher relative hazard of 

starting MOUD, specifically during the first month after incarceration. However, a minority of all 

eligible people received any MOUD. Future research should examine ways to increase initiation 

on MOUD immediately after (or ideally during) incarceration.
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1. Introduction

Due to criminalization of substance use in the U.S., persons with opioid use disorder (OUD) 

are frequently incarcerated, and as a result, jails house many individuals with OUD (Green 

et al., 2014; Magura et al., 2009) and many people with opioid use disorder are frequently 

incarcerated (Banta-Green et al., 2018; Jenkins et al., 2011). For instance, previous research 

indicates that one in five prison inmates report a history of heroin use (Mumola and Karberg, 

2006). In Washington State, among people surveyed at syringe exchanges in 2017, 39 % had 

been incarcerated in the prior year (Banta-Green et al., 2018). The time after release from 

incarceration is very high risk for relapse to opioid use (Fox et al., 2015a) as well as opioid 

involved overdoses, with former inmates having approximately a 10-fold higher overdose 

mortality rate compared to non-institutionalized people (Binswanger et al., 2013; Merrall et 

al., 2010). Incarcerations as short as five days are associated with significantly increased risk 

for non-fatal opioid overdoses (Jenkins et al., 2011).

OUD treatment with methadone and buprenorphine has been shown to lead to improved 

quality of life, reduced costs, reduced arrests, improved health care utilization including 

infectious disease treatment, and decreased mortality (Dolan et al., 2005; Hser et al., 2016; 

Johnson et al., 2000; Saxon et al., 2013; Tsui et al., 2014). These medications have been 

found to be effective for those with OUD involving heroin as well as pharmaceutical opioids 

(Banta-Green et al., 2009; Noe, 2012). Initial evidence for a newer medication, long-acting-

naltrexone, indicates an association with decreased illicit opioid use, however initiation and 

retention rates are significantly lower than for buprenorphine on average (Larochelle et al., 

2018; Lee et al., 2018, 2015; Morgan et al., 2018).

Based on surveys of syringe exchange clients in Washington State, most people with OUD 

do not want to be using illicit opioids and a majority of them are interested in medications 

for OUD (MOUD) (Banta-Green et al., 2018; Frost et al., 2018) yet are not accessing them. 

Barriers to initiating MOUD may include inaccurate information about the nature of OUD 

and MOUD as well as inaccurate or out-of-date information about care setting options to 

receive MOUD (Kelly et al., 2012; Schwartz et al., 2008) which are the targets of the 

intervention tested in this analysis. Other very important structural, financial, geographic, 
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cultural and other barriers exist to initiating MOUD that were not within the scope of the 

intervention (Fox et al., 2015b; Walley et al., 2008).

The effectiveness of motivational enhancement interventions for increasing treatment entry 

among those with substance use disorders is mixed and warrants further study across care 

settings (Saitz et al., 2010). Research findings for motivational interventions specifically 

focused on MOUD uptake among those incarcerated do not appear to have been published. 

A randomized trial for people incarcerated in jail with a broad array of substance use 

disorders, a minority with OUD, did not find an impact on subsequent substance use or 

treatment engagement for all participants or for those with OUD though their intervention 

was not focused on MOUD (Prendergast et al., 2017). A qualitative study of jail inmates 

with alcohol use disorder explored perceptions of helpful components of brief interventions 

concluding that “Findings align with established approaches for working with marginalized 

groups, namely… shared decision-making models for treatment” (Owens et al., 2018). To 

address these potential knowledge, self-efficacy, and motivation barriers, a treatment 

decision making (TDM) intervention was developed and assessed for feasibility in a 

previous study with a population recently released from prison to community corrections 

(i.e. probation or parole) in Washington State (Banta-Green et al., 2019). TDM extends the 

process of shared decision making for other health conditions (Elwyn et al., 2012) moving 

beyond clinical settings and medical providers and with a focus on OUD and MOUD. The 

previous TDM intervention included an extensive discussion facilitated by trained research 

staff/treatment navigators with each participant about their perspective on the pros and cons 

of treatment options including social support, outpatient, inpatient and each of the three 

FDA approved medications. The treatment navigator then worked to connect the person to 

their preferred treatment service(s) in the community and provided ongoing treatment 

navigation services for six months. This small feasibility study found acceptability among 

participants for the process, modest interest in medications immediately upon release with 

increasing interest over time, and substantial implementation challenges due to the logistics 

of locating potential research participants post-prison release at community corrections 

offices. Based on the potential of this TDM intervention, the Washington State Department 

of Corrections (WADOC) chose to roll it out on a pilot basis at four jails in Washington 

State beginning in September 2017. Resource constraints prevented the inclusion of ongoing 

care navigation. The goal of this study was to evaluate the impact of the TDM intervention 

on initiating MOUD post-release.

2. Methods

2.1. Intervention

The person-centered TDM intervention: 1) included education on OUD and MOUD (using a 

2-page educational brochure “Medications for Opioid Use Disorder” available at 

www.learnabouttreatment.org); 2) explored people’s perceptions and history of use of 

MOUD (See Fig. 1); 3) provided a motivational-interviewing-informed approach to 

evaluating the pros and cons of each medication, given a person’s preferences and life 

circumstances; and 4) helped identify specific next steps towards initiating MOUD, if 

selected as the desired treatment. Staff from the University of Washington Alcohol and Drug 
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Abuse Institute provided initial training on the TDM intervention to WADOC re-entry staff. 

Study interventionists from the previous feasibility study did an onsite observation of each 

WADOC staff person implementing the refined TDM process for the intervention analyzed 

in this analysis to confirm general adherence to the TDM approach; ongoing formal fidelity 

monitoring was not conducted.

Four WADOC re-entry staff delivered the TDM intervention at four different jails to which 

they were assigned, where people under WADOC supervision were incarcerated for 

violating the terms of their community supervision (i.e. probation or parole). The 

intervention was a one-time session delivered individually. WADOC re-entry staff searched 

WADOC databases for people approaching their release date at the facility to which they 

were assigned and then attempted to meet with potential participants prior to release. Staff 

approached as many people as possible for the intervention, but due to time and staffing 

constraints, not all potentially eligible people were approached. This became the pool from 

which we selected comparators.

Funding for the intervention was provided to WADOC by the Washington State Health Care 

Authority, Division of Behavioral Health and Recovery, with grant funding provided by the 

Substance Abuse and Mental Health Services Administration-State Targeted Response 

(SAMHSA-STR) grant.

2.2. Study design

We conducted an observational retrospective cohort study to evaluate the impact of the 

intervention on time to initiating MOUD. The intervention group consisted of those 

identified by WADOC as having been screened as potentially eligible and enrolled in the 

intervention. Those in the intervention arm may or may not have decided to complete the 

intervention or selected MOUD as their preferred treatment, but using an intent-to-treat 

approach all were considered to have received the intervention. The comparison group was 

constituted of people incarcerated at the same four facilities where the intervention was 

delivered, who had similar characteristics as the enrolled group, as documented in WADOC 

records, but were not enrolled in the intervention. This study was reviewed by the 

Washington State Institutional Review Board and was determined to be exempt from human 

subjects’ regulations.

2.3. Data sources

Data were processed initially by the Washington State Department of Social and Health 

Services-Research and Data Analysis (DSHS-RDA) group, who created linked and merged 

datasets using a unique study identification number; records were subsequently stripped of 

all potentially identifying information before release to the research team. DSHS-RDA had 

maintained a list of TDM intervention participants in order to provide data support for WA 

State’s SAMHSA-STR grant. The analyses utilized data for those eligible for the TDM 

intervention between September 1, 2017 and August 31, 2018

DSHS-RDA provided data from a client database they manage including arrests and 

associated crime types for felonies and gross misdemeanors which were provided as counts 

per calendar month from an original dataset administered by the Washington State Patrol. 
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For MOUD, buprenorphine and naltrexone prescription data from Medicaid were provided 

as counts of prescriptions per month and methadone used for OUD in an opioid treatment 

program (data from State treatment authority) was provided as an indicator of any utilization 

in a month. MOUD treatment data, used to construct the outcome of interest, were available 

through January 31, 2019.

WADOC Research and Data Analytics provided data to DSHS-RDA on all stays at local jail 

facilities during the evaluation window in which the individual was on community 

supervision violation status; these are stays of days to weeks, generally less than 30 days. 

Data elements indicative of possible opioid use disorder were utilized and are detailed 

below.

2.4. Eligibility and recruitment

For the analysis, we designed a set of inclusion and exclusion criteria for the intervention 

and comparison groups based on data that were available for research which excluded access 

to some additional computer notes fields and historical urine drug testing data results not 

available in secondary data. Some individuals known to have received the intervention, but 

for whom secondary data did not explicitly document eligibility, were excluded from this 

study in the interest of creating the most comparable groups since those individuals could 

not be identified in a manner equivalent to the comparison group.

Eligibility for the analysis included having data elements indicative of possible opioid use 

disorder: a documented diagnosis of OUD, self-reported opioid use, or urine drug tests 

indicating opiate, buprenorphine, oxycodone, and methadone. Those with urine drug test 

results positive for methadone or buprenorphine were excluded if the person had recorded 

publicly-funded dispensing or prescription for the same medication in the month of or the 

month prior to the urinalysis as this was considered indicative of current authorized MOUD 

use. People with documented MOUD in the calendar month prior to entering the facility 

were similarly excluded.

A given person could be ineligible (no data indicating possible OUD, perhaps due to no 

recent opioid use) for one visit but eligible upon a subsequent visit. Episodes were coded as 

having received the intervention if an intervention enrollment date for a particular study ID 

fell within the start and end date of a stay with the same study ID.

Fig. 2 shows how various trajectories of visits during and after the intervention window 

affect group assignment and follow-up. The figure shows one month prior to 

implementation, the 12-month intervention period, and then the five month window that just 

contributed follow up time. The shading indicates months for which follow up data were 

utilized for the episode, enrolled or not. The first example has one month of available 

follow-up for the first visit, during which the person was enrolled, subsequent episodes of 

incarceration occur, but due to the restriction that non-enrollments could not be included as 

comparison episodes if the person had been enrolled previously (since they received the 

TDM intervention), these episodes are not included in the analysis. Example 2 contributes 

two enrollment episodes, but the third possible episode, during which they were not 

enrolled, is censored due to incarceration. In contrast, example 3 has three episodes during 
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the intervention window in which they were not enrolled, all included. Example 4 shows a 

person not enrolled for one episode and enrolled in a subsequent visit and then censored due 

to incarceration. For example 5, incarceration during the last month of the intervention 

window is followed until the end of the available data, while example 6, like example 3, is 

censored by re-incarceration (for violation of community supervision) after the intervention 

window.

2.5. Variables

2.5.1. Main outcome/dependent variable—The MOUD initiation outcome was 

constructed by identifying the first post-release month in which any MOUD was observed. 

Individuals could have received multiple kinds of MOUD after release, but only the first 

prescription or dispensing was used in the time-to-event analyses. Episodes were censored as 

of the month of re-incarceration. Any incarceration stay without a release date was assumed 

to be ongoing as of the end of the window and removed from analyses. Contiguous days, in 

which the end date of one was on the beginning date of another, were combined into a single 

episode. These may represent recorded transfers, additional sanctions and time added 

subsequent to initiating the current stay, or literally release and re-incarceration in the same 

day. These cannot be differentiated, but all represent stays in which the individual could not 

have any follow-up time after the first stay, so they were merged into a single episode.

2.5.2. Main predictor/independent variable—TDM intervention participation was 

based upon a log maintained by DSHS-RDA in their role as the data collector for the 

SAMHSA-STR grant.

2.5.3. Covariates—WADOC data consisted of the facility name, admission date, and 

release date. Standardized data elements used by WADOC re-entry staff to identify people in 

need of assistance with potential opioid use disorder (OUD) were utilized. Needs 

assessments were completed upon incarceration that documented self-reported drug use, 

specifically heroin and prescription drugs. Responses indicating opioid use (from an open-

ended follow-up to the prescription drug question) were classified as indicating opioid use, 

based upon a text string search. Urine drug test results for various types of opioids were 

utilized. Finally, indicators of whether the person had a recorded diagnosis of OUD were 

documented.

Age, gender, and ethnicity (collapsed to white-only versus any minority, including Latino/

Hispanic) were documented in administrative datasets. Other covariates were aggregated 

over the 12 available months prior to incarceration, including indicators for prior experience 

with MOUD (any documented buprenorphine, combination buprenorphine-naloxone, 

naltrexone, or methadone treatment), and prior arrest history for felony and gross 

misdemeanors.

2.6. Statistical analysis

An episode based analysis was utilized to account for people having multiple incarcerations 

in the evaluation window—people may have been enrolled in the intervention during one or 

more stays and not enrolled during others. Follow-up was conducted post jail release until an 
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event of interest or censoring occurred. Individuals were censored when a subsequent 

community supervision violation stay was initiated, or when the observation period ended 

on January 31, 2019. Among non-intervention stays, any involving an individual previously 

receiving the intervention were excluded to avoid contamination since that individual had 

previously been exposed to the intervention. Follow-up time was measured in months until 

either the event of interest or censoring occurs, with the month of exit being considered 

month 0.

We used Cox proportional hazard models to identify differences in time to outcome for 

episodes enrolled in TDM versus similar episodes among those not enrolled, controlling for 

covariates described above. Analyses were conducted with Stata 14. Cox models were 

estimated by stratifying on entry facility (modeling as a fixed effect), with robust standard 

errors clustered on unique individuals.

3. Results

Descriptive statistics for the 3174 non-enrolled episodes and 568 enrolled episodes are 

provided in Table 1, these data represent 2388 unique individuals. Intervention recipients 

were slightly more likely to be white only, younger, and to have been arrested overall, for 

both felonies and gross misdemeanors, in the prior year.

There were 349 occurrences of receiving publicly-funded MOUD, the outcome of interest. 

Fig. 3 describes documented MOUD utilization before and after release by medication type. 

Incarcerations episodes where people received the intervention were more likely to have had 

buprenorphine prior to the violation visit.

Kaplan-Meier survival curves (Fig. 4) are presented by group (TDM intervention v. no 

intervention), indicating MOUD was initiated by 16 % of intervention recipients compared 

to 8 % of the comparison group, not adjusting for demographics, arrest or medication 

history.

The initial Cox proportional hazard model testing the effect of the intervention on MOUD 

initiation adjusting for demographics, arrest and MOUD history was found to violate the 

proportional hazards globally (χ2 = 35.85, df = 8, p < 0.001) and with respect to the key 

variable, enrolled (χ2 = 11.37, df = 1, p < 0.001). To address this, intervention enrollment 

was modelled as having a time-varying effect (using the Stata -tvc- option). Models with 

continuous time in months and with indicators for time less than one (i.e. in the exit month 

only), less than two, and less than three months were estimated. The model fit was best for 

month < 1, the exit month, per both Akaike and Bayesian Information Criteria (Claeskens 

and Hjort, 2010). (Model fit statistics available upon request.)

Intervention enrollment is associated with significantly increased uptake of MOUD in the 

exit month (HR 6.27 95 % C.I. 4.20–9.37) and not associated after the first month onward 

(HR 1.33 95 % C.I. 0.94–1.89) adjusting for demographics, MOUD and arrest history (Table 

2).
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4. Discussion

A significant, but short-lived, effect of the TDM intervention on MOUD initiation was 

found. Given the high rates of relapse, multiple stressors, and substance use reinforcers upon 

release (Clark et al., 2014, 2011; Magura et al., 2009) it is perhaps not surprising that if 

people who were offered the intervention did not start MOUD within the first month, they 

were no more likely than the group who did not get the intervention to initiate MOUD after 

a month had elapsed. Challenges during the period immediately following re-entry are 

numerous including: busy schedules with probation/parole visits, job interviews, 

reconnecting with family, child care obligations, searching for housing, and obtaining health 

insurance and identification (Johnson, 2007; Rose et al., 2008; Travis et al., 2005). Although 

there was a statistically significant impact of the intervention on MOUD initiation, only 16 

% of people initiated MOUD during the follow-up period, among those determined to 

potentially had OUD. More needs to be done to create care that is accessible for people with 

OUD, particularly those with more chaotic lives who may not be able to engage or stay in 

care in an opioid treatment program or primary care setting either because of their own 

behaviors and circumstances or MOUD programs’ unwillingness to serve them (Kourounis 

et al., 2016). The time in incarceration and the available infrastructure are increasingly 

utilized to initiate people on MOUD prior to release and this should be widely implemented 

given the need and the evidence (Brinkley-Rubinstein et al., 2018; Green et al., 2018; 

Kinlock et al., 2009; Magura et al., 2009).

Descriptive analyses indicated that the study population was mostly male, a slight majority 

white only, and relatively young, with a mean age of 35.6. Few had been on MOUD in the 

prior year (7 %) while a majority had committed a felony in the prior year. Given that 

MOUD has been found to decrease arrests (Ettner et al., 2006), these results showing very 

low MOUD utilization and very high arrest rates suggest important barriers to access care 

and much potential to improve outcomes.

Time to event analyses indicated that women and those identified as white only were 

significantly more likely to initiate MOUD post-release. This is an important and concerning 

finding given that 80 % of those studied were male and 47 % were people of color. Previous 

research indicates that women and whites generally have better retention rates including 

findings from a multi-side study of Medicaid enrollees (Samples et al., 2018) and that 

hospitalized people with OUD were less likely to initiate buprenorphine in the community if 

they were non-white(Lee et al., 2017). Any MOUD in the prior year was strongly associated 

with higher likelihood of MOUD initiation post release, which indicates the importance of 

exploring in future research how to enhance medication uptake among those without a 

previous history of utilizing MOUD. Given that most people had not been on MOUD 

previously, this represents an important population to address given the currently unrealized 

potential for improved outcomes if effective engagement approaches could be identified. 

Arrest in the prior year was not uniquely associated with time to medication initiation, 

indicating that there may be no reason to consider those with a recent arrest record any less 

likely to be successfully started on MOUD.
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4.1. Strengths and limitations

The study design and data sources allowed for a relatively rapid analysis of a new 

intervention on an important topic for a population at high risk for relapse to opioid use 

disorder and overdose. The study design, a retrospective cohort study, does not allow for the 

results to be interpreted as showing a causal relationship between the intervention and the 

outcome. We chose to exclude some people who received the intervention, but who we could 

not identify as eligible from secondary records data to enhance the comparability of the 

groups, therefore the proportion of who received any MOUD may be underestimate.

Pre-incarceration demographic and arrest histories were very similar for the intervention and 

comparison groups, although the intervention group was somewhat more likely to have 

received buprenorphine in past. These characteristics were adjusted for in the final model to 

account for differences between groups. However, there remains the possibility of 

unmeasured confounding and differences between the groups that could have impacted the 

study findings. The potential direction of this bias is not easily determined and should be 

kept in mind when interpreting the results.

Eligibility was based upon potential OUD, however a formal diagnosis of OUD was not 

present for many of those categorized as eligible for the intervention. It is possible that some 

who were eligible for the study did not have OUD, therefore the proportion who got MOUD 

among those who actually had OUD may be higher than the proportion we report among 

those who potentially had OUD.

Unlike the screening conducted by re-entry staff conducting the intervention to identify 

potentially eligible people, who could see all recorded historical urinalysis results, only 

urinalysis results within the evaluation window were available for constructing the 

comparison group. Some of the episodes excluded from analysis as intervention episodes 

may be due to this data issue.

Those in the intervention arm may or may not have decided to complete the intervention or 

selected MOUD as their preferred treatment, but using an intent-to-treat approach all were 

considered to have received the intervention. Although not technically a study limitation, 

this could result in an under-estimate of the impact of the intervention. Comparison episodes 

were substantially shorter than intervention episodes on average. WADOC intervention staff 

aimed to talk with people several days prior to release, so it is possible that not receiving the 

intervention is related to the shorter incarcerations. The possible direction of bias this 

introduces is not known, however the comparison group having shorter episodes suggests 

that efforts to provide the intervention to those with shorter stays may need to be improved.

For those approached to be enrolled in the intervention, many of those marked as eligible 

were not reached, whether they left before the counselor could contact them or otherwise 

were not available on the given day. Some secondary screening occurred by re-entry staff, 

which may have eliminated from the intervention group those with recent behavior 

problems, work details, recent transfers to other facilities, etc. which could also be related to 

the likelihood of initiating MOUD.
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Data on MOUD utilization were limited to publicly funded care. This could have impacted 

the results in several ways. Both historical and prospective utilization of MOUD are 

potentially under-estimated. In addition, our process of excluding episodes with urine drug 

tests positive for methadone or buprenorphine for people who were known to be on those 

treatment medications during the same month, may have misidentified use as representing 

illicit use and therefore included people who were ineligible. This would be an issue only to 

the extent such individuals did not also meet other criteria (i.e. self-reported illicit use or an 

OUD diagnosis).

Data utilized were for receipt of a MOUD during a particular month. More detailed data on 

the number of days of care or doses received would provide important additional 

information and more fine-tuned temporal data would provide more subtle insights into the 

timing of medication initiation than available in the month-based data available for these 

analyses.

5. Conclusion

The TDM intervention was found to be associated with a modest, but statistically significant, 

increase in MOUD uptake during the first month after release, but there was no significant 

difference after the first month. Given that the intervention was a brief one-time intervention, 

the impact on MOUD initiation is encouraging; however, more robust interventions to 

increase uptake further need to be developed and tested. In parallel, efforts to increase 

medication initiation prior to release, if possible, and post-release, if that is all that is 

feasible should be dramatically expanded. The short-term nature of the effect found here 

supports efforts to determine how to support people in staying on MOUD as long as they 

wish to continue. There are important medical and ethical imperatives to deliver MOUD to 

incarcerated people and we need to learn how to provide meaningful access to all people, 

(Beletsky et al., 2015; Wakeman, 2017) particularly marginalized populations at high risk 

for overdose due to frequent incarcerations. Substantial opportunities to further increase 

uptake on MOUD remain, and–given the seriousness of untreated OUD in this population–

this work warrants rapid action on research, policy, and practice fronts.
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Fig. 1. 
Treatment decision making tool.
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Fig. 2. 
Examples of episode of care construction.
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Fig. 3. 
Types of medications used before and after incarceration.
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Fig. 4. 
Kaplan-Meier survival curves with 95 % confidence intervals, time to starting medications 

for opioid use disorder.
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Table 1

Descriptive statistics for intervention and non-intervention episodes.

No Intervention Intervention Total

(n = 3174) (n = 568) (n = 3742)

% or Mean SD % or Mean SD % or Mean SD

Female 20 % 0.4 21% 0.41 20 % 0.4

White only 53 % 0.5 58 % 0.49 53 % 0.5

Incarceration duration 14.4 12.3 22.3 7.3 15.6 12.0

Age 35.9 10.4 34.5 9.2 35.7 10.3

 18–29 34% 39 % 35 %

 30–39 36 % 38 % 37 %

 40–49 18 % 16 % 18 %

 50+ 12 % 8 % 12 %

MOUD prior year
a 6 % 0.25 9% 0.29 7 % 0.25

Felony prior year 54 % 0.50 58 % 0.49 55% 0.5

Gross misdemeanor prior year 26 % 0.44 32% 0.47 27 % 0.44

Any arrest prior year 62 % 0.49 67 % 0.47 62 % 0.48

a
MOUD medications for opioid use disorder- methadone, buprenorphine or naltrexone.
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