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This mixed methods dissertation evaluates how offering medications for opioid use disorder 

(OUD) treatment in county jails impacts: 1) treatment uptake and access among those with an 

OUD (Aim 1); and 2) county-level population outcomes to inform policy and program 

development (Aim 2). In Aim 1, we identified several barriers to accessing MOUD, including 

fear/mistrust of prison and jail staff, logistics, cost, and stigma/discrimination. Respondents 

desired more logistic support for treatment appointments and warm connections from service 

providers post-incarceration.  In Aim 2, we found that counties with jail-based opioid agonist 

therapy saw significant reductions in their overall and non-drug arrests rates, methadone-

involved deaths, heroin-involved deaths, and heroin overdose deaths. However, we also observed 

increases in drug-related arrests, non-drug convictions, and property convictions. Counties that 

had OAT maintenance policies for at least 12 months saw decreases in their opioid overdose ED 

visits, while counties with OAT maintenance and induction policies for 12+ months saw 

increases in overdose visits. This dissertation provides important insight into the impact that jail-

based OAT policies have at the population-level and couples it with feedback from the 

community of people who use drugs and were formerly incarcerated in one California county. 
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INTRODUCTION 

Drug overdose is the leading cause of unintentional death in the U.S., and the majority of 

these deaths involve opioids.1,2 In 2016, opioids were involved in 42,249 drug overdose deaths, 

with approximately 12 million individuals 12 years or older reporting past-year opioid misuse.2 

Those with an opioid use disorder (OUD) are more likely to have a history of involvement in the 

criminal legal system (CLS) those without an OUD.3 Nine million Americans cycle in and out of 

jails each year, with an average daily jail population of approximately 700,000 in 2020, a 

reduction from prior years as a result of decarceration during the COVID-19 pandemic.7 With 

increasing evidence of the harms of losing access to effective OUD treatment, many have called 

for OUD treatment to be offered within the CLS, which encompasses jails, prisons, the court 

system, policing and police diversion programs, and probation and parole.4–6 Our objective is to 

evaluate the population-level impact of jail-based medication for opioid use disorder (MOUD) 

treatment policies while also soliciting policy and program preferences from people who use 

drugs and were formerly incarcerated to inform policy and program development. 

Using medications to treat an OUD has been demonstrated as highly effective in many 

settings.8–12 Two systematic reviews of studies within the CLS demonstrated that the provision of 

methadone during incarceration significantly increased engagement in treatment post-release, 

and reduced both illicit opioid use and injection drug use post-release.9,10 Methadone and 

naltrexone maintenance have been shown to reduce criminal involvement in Europe, with mixed 

or limited evidence on their impact on crime rates in the U.S.9,12 Increased access to these 

medications may improve CJ outcomes and enhance public safety through reducing the demand 

for and use of illicit drugs.  

Forced abstinence from opioid use during incarceration is associated with severe, 

unmanaged withdrawal and aversion to medications for OUD treatment upon release.6,13,14 

Additionally, those with an OUD often experience reduced tolerance towards opioids due to 

abstinence during incarceration, which may explain an observed increased risk of a fatal 

overdose immediately following release.6,15 As communities develop policies to prevent opioid-

related harms, research studies are needed to understand how treatment uptake and delivery 

impact the success of treatment policies.  
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AIM 1: IDENTIFY FACILITATORS OF AND BARRIERS TO ACCESSING OUD 

TREATMENT SERVICES DURING INCARCERATION AND POST-RELEASE AMONG 

THOSE EXPOSED TO THE CRIMINAL LEGAL SYSTEM IN MARIN COUNTY, 

CALIFORNIA 

 

Title: “Once you get dropped… nobody answers:” barriers to accessing medications for opioid 

use disorder treatment and policy preferences among people who use drugs and have been 

incarcerated 

 

Abstract 

Many people with an opioid use disorder (OUD) interact with the criminal legal system (CLS). 

Access to medications for OUD treatment (MOUD) during incarceration influences people who 

use drugs (PWUD)’s willingness to engage in services. We conducted a qualitative study in 

Marin County, California among formerly incarcerated PWUD to identify policy 

recommendations for accessing MOUD. In 2021, 20 people with an OUD and recent 

incarceration (<5 years) participated in one-on-one interviews after accessing harm reduction 

services or MOUD at a clinic. A grounded theory qualitative data analysis was conducted by two 

independent coders, including one who is currently taking methadone. Most participants were 

white (60% n=12), male (55% n=11), not currently receiving MOUD (70% n=14), and 

incarcerated within two years (60% n=12) in a jail (93% n=18). Many participants (55%, n=11) 

expressed that MOUD traded one addiction for another; however, 60% (n=12) were supportive 

of MOUD. Most (55%, n=11) participants experienced opioid withdrawal during incarceration. 

Several participants reported feeling their opioid withdrawal was only treated if severe (30% 

n=6), a theme which women and people identifying as Hispanic/Latina/o, Black, Native 

American, or multi-racial supported more often. Respondents of color supported themes of 

fear/mistrust of providers more often than white respondents, partially driven by feeling that they 

only had so many chances with treatment providers before services are discontinued. Common 

policy and service preferences were to approach PWUD with empathy and respect (60% n=12) 

and involve people with lived experience as service providers (40% n=8).  People with an OUD 

who were formerly incarcerated were supportive of MOUD while also expressing a preference 

for abstinence as the sole goal of treatment. Mistrust in service providers may be driving 

people’s willingness to engage with or seek services and be more concentrated among people 

who use drugs who are Black, Native American, Hispanic/Latina/o, or Multi-racial.    

Introduction 

Approximately 2.5 million people ages 12 and older in the US have an opioid use disorder 

(OUD) 16. Those with an OUD are more likely to have a history of involvement in the criminal 

legal system (CLS) through arrests or incarcerations than those without an OUD; 51% of 

individuals with an OUD involving pharmaceuticals and 77% of those using heroin reported 

lifetime involvement with the CLS 3. From 2007-2009, 17% of state prisoners and 19% of jail 

inmates reported regularly using heroin and other opioids, both of which increased significantly 

from prior years 17. There is a high burden of opioid use and OUDs among those interfacing with 

the CLS, resulting in many national and international calls to offer evidence-based OUD 

treatment options within this system 4–6,18–20. 
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Using opioid agonist medications, which include methadone and buprenorphine, to treat an 

OUD has been demonstrated as highly effective in reducing opioid use, both self-reported and as 

measured by urine drug tests, and improving retention in treatment, in many settings 21–25. Three 

types of medications are approved by the US Food and Drug Administration to treat an OUD: 

methadone, buprenorphine, and naltrexone 26,27. Methadone and buprenorphine have evidence of 

effectiveness in treating OUD and reducing the risk of overdose and need for opioid-related 

acute care as compared to psychological or opioid antagonist treatment.  However, naltrexone, an 

opioid antagonist, has shown mixed effectiveness in preventing overdose deaths, with some 

evidence that it may increase death by lowering opioid tolerance for those who return to drug use 
28–30. According to the National Survey of Drug use and Health, nearly 11% of those with an 

OUD in the US, an estimated 278,000 people, received medications for opioid use disorder 

(MOUD) treatment in 2020 16. 

Despite the effectiveness of opioid agonist medications, few individuals are referred to or 

offered medications for OUD treatment through the CLS 31,32. This lack of treatment increases 

the risk of death and changes perceptions towards treatment among people who use drugs 

(PWUD). Forced abstinence from opioid use during incarceration has been associated with 

severe, unmanaged withdrawal and aversion to initiating MOUD treatment in the community for 

fear of becoming incarcerated and losing access to these medications 6,13,14,33. Prior estimates 

from many settings indicate a significantly higher risk of death due to an opioid overdose than 

the general population, with the most significant risk experienced within the first two weeks of 

release 34–36. Some of this risk is driven by a return to drug use after a period of abstinence during 

incarceration – 75% of formerly incarcerated individuals with an OUD relapse within three 

months of release 14,37. As a result, retention in opioid agonist treatment during incarceration 

results in substantial reductions in the risk of death among those with an OUD 38. 

Increasing access to MOUD among people exposed to the CLS is indicated by the severity of 

OUD and risk of overdose, however, MOUDs remain underutilized. Many researchers have 

called for the inclusion of PWUD as key actors in policy and program development, citing their 

unique expertise about drug use behaviors and trusted relationships with other PWUD 39–41. 

However, PWUD are often not systematically included in these activities, which may be a result 

of: 1) PWUD not trusting the intentions of policymakers and public health practitioners due to 

discrimination and stigma they have experienced from these systems; and 2) PWUD not being 

invited to participate in studies due to stigma from policymakers and researchers 41–43. We sought 

to integrate the voices of PWUD in MOUD policies and programs offered in jail and in the 

community in Marin County, California by conducting in-depth qualitative interviews with 

PWUD who were formerly incarcerated about their past experiences with and policy preferences 

for MOUD treatment.  

 

Methods 

Study Setting 

Marin County is located in the San Francisco-Bay Area in California and has a population of 

262,321 44. Marin County is often ranked as the healthiest county in California 45, and has a 

median household income of $121,671, ranking within the top 10 wealthiest counties in the US 
46. Although Marin has a high overall ranking on most indicators of health and wellbeing, it also 

has the second highest racial and ethnic disparities, on average, in health care access, crime and 

justice, education, housing, and economic opportunity compared to other counties in California 
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47. Mirroring national trends, Marin County experienced a two-fold increase in drug overdose 

deaths between 2018 and 2021, from 30 to 62 deaths annually 48.  

 

Participant Recruitment 

We used a combination of purposeful maximum variation and snowball sampling to recruit 

individuals who were accessing services at either a MOUD treatment center or via a harm 

reduction outreach provider 49. Individuals met criteria for the study if they self-reported that 

they were: 1) at least 18 years of age; 2) incarcerated in a jail or prison within the past 5 years; 

and 3) currently using any type of opioid regularly, have an OUD, or are receiving MOUD. 

Individuals who met study criteria were invited to participate at the time they were receiving 

routine MOUD treatment services or in the community while harm reduction providers were 

conducting active outreach to offer resources. Some participants referred peers to the study after 

participating. Participants were offered $35 for participating, an amount we came to after 

consulting with the community of PWUD. The harm reduction provider predominately works 

with unhoused or precariously housed populations and provides services at fixed sites throughout 

the week and via active outreach at community sites where people live. Throughout the 

interviewing process, the team observed the demographics (race/ethnicity, age, sex) of 

participants recruited into the study and discussed priority groups to reach with site partners to 

encourage recruitment of a diverse sample. Participants gave verbal consent to participate in 

study activities. All study procedures were reviewed and approved by the University of 

Washington’s Internal Review Board. 

 

Data Collection 

A semi-structured interview guide was developed with input from key stakeholders in California 

with expertise in jail-based treatment, including the coordinator of a statewide grant program 

expanding jail-based MOUD, Marin County’s Public Health Officer, and Marin County’s Chief 

of Addiction Services, as well as site partners. The guide covered knowledge and preferences of 

different MOUDs, experiences with MOUD in the community and during incarceration, 

experiences during incarceration generally, and policy and program preferences for people who 

use drugs in the community and CLS. 

 

Half of the interviews were conducted electronically via phone or Zoom before in-person 

research activities were permitted as a result of the Coronavirus 2019 (COVID-19) pandemic. In-

person interviews were conducted in one week in Marin County by joining the harm reduction 

outreach provider during their regularly scheduled community outreach events. Most participants 

were recruited in Marin City, San Rafael, and Novato. All interviews were conducted by the 

same person (HH) who was not a service provider at either recruitment site.  

 

Identifying data about study participants were not collected given the sensitive nature of 

interview content. Two individuals were unintentionally interviewed both electronically and in-

person. Audio recordings from both interviews were merged for final analyses. Audio records 

from all interviews were transcribed by trained transcribers listening to audio recordings three 

times, as needed, if they encountered unclear audio. Only 2 interview files contained significant 

redacted information (e.g., full sentences) because of audio quality. 
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Analysis 

Transcribed audio recordings were loaded into NVivo to perform a qualitative data analysis 50. 

Thematic analyses consisted of three key components: 1) preliminary code identification, 

concept definition, and code finalization; 2) iterative coding of participant responses by two 

independent coders 51; and 3) enumerating and analyzing presence of final codes by participant 

attribute. Preliminary code identification was informed by the structure of the interview guide. 

Code co-occurrences were calculated to identify the centrality of each theme and associations 

between codes and key barriers to accessing OUD prevention and treatment services in the 

community and CLS 51–54. One analyst has lived experience with illicit drug use and is currently 

taking methadone for OUD and the other was the principal investigator. Themes were stratified 

by race/ethnicity and gender to identify potential differences in experiences and preferences. 

Non-white or Hispanic/Latino/a racial and ethnic groups were combined in stratified analyses 

because of small cell counts and to conceptualize the impact white supremacy had on each 

theme. A conceptual model was developed to understand how reported barriers to accessing 

services correlated to policy and program preferences reported by participants (Figure 1). The 

model was developed by grouping topically similar themes into larger categories that captured 

the underlying forces that influenced each theme. Policy and program preferences that may 

address barriers reported by participants were paired with each structural category. Both co-

analysts reviewed and discussed the conceptual model.  

 

Results 

The median age of study participants was 43  (interquartile range (IQR): 34-54). Most 

participants were white (60%, n=12), male (55%, n=11), not in MOUD treatment currently 

(70%, n=14), incarcerated within the past two years (60%, n=12), and incarcerated in a jail 

(90%, n=18). Those in MOUD treatment currently reported use of all three FDA approved 

MOUDs (suboxone n=3; methadone n=2; naltrexone n=1). Experiences with length of 

incarceration and reason for arrest varied, with most incarceration events trending towards less 

than one month, as might be expected for a mostly jail population (Table 1).  

 

Experiences among people who use drugs during incarceration 

The majority of participants told staff that they were using drugs prior to incarceration (60%, 

n=12), with most reporting feeling ignored or treated the same as any other inmate after 

disclosing that information (45%, n=9) and some reporting poor treatment after disclosure (25%, 

n=5). One participant noted that they did not feel comfortable asking for help while incarcerated 

because they witnessed people being punished after asking for help: 

“Well I could say that it was a horrible, horrible experience. And oftentimes prisoners are 

locked up and beat up, physically assaulted by correctional officers for asking for help. 

Yeah not only not given help but punished for asking for it.” 

 

Additionally, most participants noted that OUD treatment options were not discussed at any 

point during their stay (55%, n=11). People also expressed that they felt they only received 

medical treatment if it reached a crisis point (30%, n=6) and that they had difficulty receiving 

medications during incarceration (40%, n=8), including issues with cost of medications within 

the jail and being able to access and take their prescribed medications during incarceration. The 

following participant describes how they had to advocate for themselves to receive emergency 

care during a crisis: 
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“Well, they barely got me. They would've let me die if I had not demanded to get me to 

emergency right then, because I was throwing up. I was going to die. I had to demand 

that they get me there right away and they did, but I had to ask.” 

 

Nearly a third of people (30%, n=6) reported receiving MOUD while incarcerated either through 

treatment inductions or to treat opioid withdrawal, and many said addiction classes were 

available in their correctional facility (45%, n=9), but that they were usually abstinence-based or 

focused on alcohol, as described by a participant below (Table 2). 

 “At best, there would be a couple [Alcoholics Anonymous] meetings here and there, at 

best. Nothing medical.” 

 

Many participants reported several feelings and fears because of the poor treatment of PWUD 

during incarceration (Table 3). People expressed concerns about incarceration feeling 

dehumanizing (40%, n=8), including feeling “caged like an animal,” and leaving them feeling 

powerless or hopeless (25%, n=5). The majority of people also reported feeling ignored or like 

staff did not care about their wellbeing while incarcerated (70%, n=14). These experiences also 

resulted in PWUD feeling like their life was not valued (15%, n=3) and that the system set them 

up to fail (15%, n=3). 

 

Experience of Opioid Withdrawal during Incarceration 

Most participants encountered opioid withdrawal while incarcerated (55%, n=11), the majority 

of whom said they were not offered medical support (50%, n=10). Some people noted that they 

were offered comfort care medications for things like nausea (30%, n=6), and only two 

participants reported that they were offered buprenorphine or methadone for withdrawal 

treatment (10%). The majority of the study sample expressed beliefs that someone would 

experience feelings of self-harm when experiencing untreated drug withdrawal (75%, n=15), 

with 35% (n=7) of individuals saying they experienced a desire to self-harm personally during 

these experiences. A quarter (30%, n=6) of participants reported being treated poorly by staff 

when experiencing withdrawal, including being laughed at or physically harmed. Several (n=4) 

individuals expressed fears of disclosing that they’re experiencing feelings of wanting to harm 

themselves or withdrawal for fear of being put in solitary confinement (Tables 2 and 3). 

“…you don't want to get locked down in this little room…in general, you don't tell a 

guard that you feel sad or you just feel depressed or anything like that at all because 

you're scared to because they're gonna lock you down...” 

 

Experiences with Drug Use in the Community 

Many participants expressed fears of fentanyl contaminating the drug supply (40%, n=8) and 

feeling afraid of death when using drugs (25%, n=5 (Table 2).  

 

“It's almost seeming like death is more the option that's happening more and more 

frequently, and it's not a matter of if, it's a matter of when. So, I think that that knowledge 

changed things” 

 

In some cases, participants explicitly mentioned seeing many fentanyl overdoses in the 

community (20%, n=4) and reviving overdoses among their peers, sometimes with several 

naloxone doses needed.  
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“Yeah. It’s just like, I need to stop, you know? And then I also remember I've seen 

people I know that just passed away like four or five days ago just right over here, over 

injecting” 

 

This fear of fentanyl contamination also led to feelings of resentment for not having access to a 

safe supply of drugs and becoming dependent on a drug they did not intend to use. 

“I'm resentful because I didn't set out to become a fentanyl addict… But see, I'm 

wondering now… if maybe it was because it was in my dope anyway, that I didn't 

somehow get used to it… I did not sign up for that at all. But I have free will, right? I 

don't have to do it… I feel like an idiot. But on the other hand, I feel kind of shut up. The 

only thing that changed in my life was that they had started putting that crap in the dope I 

was choosing to do.” 

 

These experiences witnessing an overdose led some to report using drugs alone because they 

were fearful of losing a peer. 

“I stopped going around people entirely for, I don't know, almost a year because every 

time I do I've got to have [naloxone] on me because… somebody was going to try to die 

right there in front of me. It was happening so much.” 

 

MOUD Treatment Preferences or Beliefs 

Most participants expressed a concern that using medications to treat an OUD “trades one 

addiction for another” (55%, n=11), including a mixture of people who felt that it reinforced a 

physical dependency to drugs and some expressing a lack of trust in pharmaceutical and medical 

institutions, citing their desire to make money as the primary driver of this mistrust. Many 

supporting quotes showed a preference for abstinence as the ultimate and singular goal of 

treatment. 

“… a lotta people look at methadone and Suboxone as still a substance. You can get high 

on it. So they don't necessarily think you're clean, but you're not clean-clean. You know 

what I mean?” 

 

“I think it's a good idea in concept but the way it's practiced ain't the way it should be 

from what I've seen. That was my opinion anyways, I guess. It's more like they're just 

trading one drug for the other and it's more of a – just a cash machine, it's mostly just 

about money.” 

 

Despite these sentiments, 60% (n=12) were supportive of using MOUD. The most commonly 

supported MOUD was buprenorphine (35%, n=7), often described as the brand name product 

Suboxone, followed by naltrexone (20%, n=4), then methadone (15%, n=3). Some participants 

expressed concerns that methadone was more addictive than other opioids (25%, n=5), may still 

provide a high (20%, n=4), and is potentially difficult to taper down from when discontinuing 

MOUD (30%, n=6).  

“I mean they were just as addicted and suboxone and the methadone is just as bad as the 

heroin when they try to come off and if they don't do it right that'll kill 'em too… and the 

addiction to it is, like I said, just as strong if not stronger than the heroin.” 
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In contrast, those who supported methadone said they felt it reduced cravings or drug use (20%, 

n=4) (Table 3).  

“Methadone is fairly safe and lower dose, and it gets rid of the cravings and all that. And 

you can’t really go wrong with it. I think it’s pretty successful in that area. Suboxone I’ve 

seen people that react really strongly to it and have horrible reactions to it.” 

 

The sentiment of not being on MOUDs in perpetuity extended to the opioid antagonist, 

naltrexone, with this participant also noting concerns about the side effects they feel when 

missing a dose: 

“…right now I'm working my way off naltrexone. I'm now currently taking half tablets. 

And the thing is I noticed it when I don't take, like if I forget to take a pill, right, I'll get a 

headache or else, or I'll feel funny. You know, so but I know it's time. I mean it's just like 

anything else. I don't want to depend on that to survive.” 

 

Barriers to accessing services in the jail and community 

Participants reported barriers that fell into several different broad categories: 1) Fear and mistrust 

of authoritative powers (e.g., correctional officers, service providers); 2) Violence against the 

community; 3) Stigma; 4) Drug use meeting an otherwise unfulfilled emotional or social need; 5) 

Interest in treatment; 6) Structural forces (e.g., discrimination, accessibility); 7) Logistics; 8) 

Availability (Figure 1, Table 4).  

 

People reported significant discrimination against those who use drugs or have mental health 

conditions (55%, n=11). One participant noted how this made them feel: 

“When… you're smiling and wave at somebody and they just turn their nose up and say 

nothing to you, or… you – like, you forgot your wallet and you really need that dollar, 

five bucks for gas, and you're not gonna make it, that's how you feel but a little bit 

lower… Like you feel ashamed. It makes you feel like you know that they're not better 

than you, but yet they feel like they are.” 

This discrimination generally led to a breakdown of trust in service providers, and fear that 

PWUD may be hurt or not believed if they seek help.  

 

Participants also said they felt they only had so many chances with service providers, citing 

times they had lost services in the past by missing an appointment, violating punitive rules, or 

not behaving “the right way” for providers.  

“When I was in a program… I dropped a mirror on my foot, and I had stitches in my toe 

and just so much pain, and they gave me Vicodin. I could not wait until the next day to 

take one. I took one, and they threw me out of the program, even though I brought 

everyone back and told them that I had to take the one. This is where the laws have to 

change.” 

 

Another participant noted that they took methadone during a pregnancy to treat their OUD, but 

when their child was born with physical opioid dependence, a child protective services case was 

opened against them. Experiences of violence from service providers or in the jail also 

contributed to this lack of trust, with several participants noting abuse or physical violence while 

incarcerated and feeling that they were punished for not having a house. 
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Many people cited stigma against PWUD in the community, medical settings, and in jail or 

prison. Participants also cited internalized stigma, including feelings that PWUD are bringing it 

upon themselves and responsible for the conditions they are experiencing (30%, n=6). Among 

those reporting that they believed MOUD traded one addiction for another, some expressed 

externalized stigma against PWUD by describing a desire to distance themselves from “bad drug 

users.” This stigma led some to reporting feeling that if they were going to be stigmatized either 

way, they may as well use drugs (15%, n=3). 

 

Participants noted several key structural forces that contributed to their desire to access services. 

Several described scenarios where medical providers were complicit with conditions in the CLS. 

One participant describes their experience telling correctional officers they were experiencing 

withdrawal and being told to wait for the nurse only to find help was still not provided: 

“She says, “Have you been with your medication in the next 30 days?” And I was like, 

“Well, no. I’ve been out in my addiction.” “Well, we can’t give you nothing, so you have 

to put a slip in for the doctor.” Okay. I gotta go upstairs, request an appointment, and that 

could be two days. Meanwhile, I’m vomiting and getting sick, you know, and then they 

tell you to stop…  and the nurse says, “She’s fine. She just has an upset stomach.” Unless 

you’re really like, having seizures, then they do something.” 

 

Several other people described discrimination against minority and immigrant populations, 

noting how the harms against PWUD are even more prevalent in these populations. This 

participant describes how it feels to live within a structurally racist system: 

“If you're a minority, we're already screwed 'cause Black lives don't matter. Death 

matters, and dying unnecessarily, that's the shit that people are pissed off about. That's 

what matters. But we've all known, and even my generation, especially now, that like the 

quality of life of African Americans in America has always been really, really horrible, 

and now it's even less. They have less life expectancy than before Civil Rights, and the 

social stigmata [that] is in the workplace and the educational system and in financial 

situations is really, really painful.” 

 

Many logistical challenges were reported, including factors like cost, discontinuation of 

treatment due to moving or incarceration, and issues with transportation. A common theme was 

how difficult it was to initiate treatment in the jail and in the community. One participant noted 

that their jail lawyers recommended that they go into treatment to offset jail-time, but that it still 

took three months to get a spot at a treatment center. Another participant who had difficulty 

getting started on treatment in the jail and the community described how it was easier to continue 

using drugs than get help: 

“Yeah, it sucks. I mean like the last – I lost a lot of stuff over like the last year over 

opioids. I just I don’t want to keep using it. I really don’t want to keep using. I can get off 

if I can get back home, but I just can’t get out of that access to it as easily as I do out 

here.” 

 

Many also noted that they felt the process was purposefully difficult so that people have to prove 

how badly they wanted services: 

“I felt like, I don’t know, maybe they want people to – they wanted to see people really 

actually trying or something, or see how – I don’t know, maybe see how bad somebody 
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really wanted to get on the program. I don’t know. I don’t know why they did that. It’s 

really frustrating. I wish they would make it easier.” 

 

Program and Policy Preferences in the Jail or Prison 

Many suggestions and preferences from participants address the barriers identified above. Most 

participants expressed a desire for correctional staff to approach them with empathy and a 

personal connection in jail or prison (60%, n=12), which ties into the theme of feeling that 

incarceration is dehumanizing. Many participants expressed a desire for provision of support 

instead of penalization of drug use (45%, n=9), noting how challenging it is to stop drug use and 

how important supportive, empathic connections are in facilitating acceptance of services (Table 

3). 

“I mean, whenever you get locked up… you're losing everything that you know… 

everything that you're used to, all…your crutches... And it all gets shut away, your 

clothes and all, and then you're pretty much like, boom, you're in this whole new 

atmosphere. It's a lot different. I mean, they just need to be a little bit more empathy, is 

how I should put it, for people that's at that level.” 

 

Additionally prevalent themes were requests for jails and prisons to provide:  

• More counseling or support groups during incarceration (40%, n=8); 

• More follow through on connections to treatment upon release (25%, n=5); and 

• More medical support generally (25%, n=5). 

Several participants noted how difficult it is to transition into the community upon release from 

jail, and that respectful accountability and warm connections from service providers may have 

helped them transition to community services more successfully. 

“if they can make the program that whenever the people get out from there, they have 

somewhere to go or they got like a program set for them or something, you know, 'cause 

a lotta them people get out, and they don't even got an ID, so they can't even cash their 

money they had…if they had any” 

 

Differences in experiences and perceptions by race, ethnicity, and gender 

A larger proportion of participants who identified as Black, Hispanic/Latino/a, Multiracial, 

Multiethnic, or Native American expressed themes of self-blame (63%, n=5 vs. 33%, n=4), and 

witnessing an overdose (63%, n=5 vs. 0%, n=0) as compared to White participants. This theme 

of self-blame also translated to the perception that people have to suffer to make it to recovery 

and that compassion may turn into feeling like a martyr, as reported by a participant below: 

“Everything [in] my addict mind was shifted and looking for justification to feel 

depressed so I can justify using later on. So they don’t always give us an opportunity to 

be a martyr or a victim because my mind would take that opportunity because I could 

utilize that later in my addiction.” 

 

Respondents of color discussed fear/mistrust in the jail or prison (88%, n=7 vs. 67%, n=8) and in 

the community (75%, n=6 vs. 50%, n=6) more frequently than white respondents. Much of the 

difference in trust in community providers between these subgroups was driven by people of 

color mentioning how they felt they only had so many chances with treatment and support 

services before being terminated or no longer eligible to receive services (63%, n=5 vs. 8%, n=1) 
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(Tables 2-4). The quotes below from two participants describe how it felt when trying to access 

conditional services: 

“Once you get dropped, you’re calling, nobody answers, you know? It’s like, “Wait a 

minute. You were just on my ass about going and doing this, this, and this, and now 

you’re not there.” It’s like [Narcotics Anonymous]. You know? You go, go, go, and then 

you have one relapse, and everybody, “Oh, we can’t talk to you.”” 

 

“They'll give you a chance, and they'll do the SLE, and they'll do the probation and all 

that stuff with you. But after one or two chances, they're just like, "You're burnt." You 

just do your time…I was doing it, and then I ended up relapsing. And then when I went to 

jail – because it was two, three days after – you miss it for a certain amount of days, they 

just don't give it to you anymore.” 

 

Respondents who identify with non-White, Multi-ethnic, or Hispanic/Latina/o racial and ethnic 

subgroups were also more likely to report stigma against people using drugs (63%, n=5 vs. 17%, 

n=2), a need to decriminalize drug use (50%, n=4 vs. 8%, n=1), support themes contributing to 

structural forces causing barriers in accessing services (88%, n=7 vs. 52%, n=5), and support 

themes related to concerns over fentanyl contamination and their community experiencing many 

overdoses (Tables 2-4). The participant below notes that they feel they are paying the state for 

having a sickness: 

“And we're still fighting the war on drugs, and I'm gonna make you pay for getting 

caught because you're sick, and that's what it is. It's a sickness. It's an addiction. It's a 

sickness. But because I'm working hard to get that drug or hustle to get that drug and you 

catch me, you're gonna punish me. But of course that, it's like kill or be killed, caught or 

be, caught or get away with it. So I mean and it's all a damn game. How good are you at 

it is the question.” 

 

Some participants expressed exhaustion with the trauma experienced as a result of 

criminalization, racist policing practices, and stigma against PWUD. 

“Police officers routinely, by methodology, tend to target minority groups or lower-

income neighborhoods, and then they also tend to back each other up when – or lie and 

falsify legal documents whenever one of them does something wrong… what it also does 

is it creates a society where… a form of, I guess, a terrorist impact on a community, 

seeing something horrible, witnessing it, making them all victims and traumatic victims 

of it and losing a member of their community has become the norm and the custom.” 

 

Female participants were more likely than males to report feeling like staff did not care about 

them in the jail (100%, n=9 vs. 46%, n=5), fear/mistrust in jail or prison (89%, n=8 vs. 64%, 

n=7), and fear/mistrust in the community (89%, n=8 vs. 36%, n=4). These differences may be 

partially driven by experiences where women felt they only had so many chances with service 

providers (56%, n=5 among women vs. 9%, n=1 among men) and a breakdown of trust in their 

community providers (67%, n=6 among women vs. 27%, n=3). This participant describes a 

scenario in which they felt correctional staff did not care that they were suffering: 

“Well, I feel like they really didn’t care at all what was happening to me. I mean they 

couldn’t care less. They didn’t give a shit what I was going through, and I was violently 

ill. Like I was throwing up like so much, I was dry heaving. I was really, really violently 
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ill. Like I needed some serious help and they just didn’t give a shit about me. They didn’t 

care. Like I was throwing up when the deputies – like as I was getting bailed out I was 

fine after that. I was very sick. Very sick, and they just didn’t give a shit. I mean I think 

one time a deputy came in my cell and was like, “Are you alive,” and that was it.” 

 

One participant discusses their frustration with community housing services when they were in 

crisis, and how this experience led to low trust: 

“I just see that I become real dysfunctional, and I expected a lot of help. It took me years 

to admit that I was as messed up as I had become and still that messed up. But they're just 

not – the companies, services, those people, come on now, this is the best that you can 

do? It's like, this is the best that you can do?... You’ve got to be able to do better than 

this. It totally sucks. I'm grateful to have what I have. But it's only by being tenacious and 

bullheaded and stubborn. I had to change my whole way. Hopefully those things will 

change. Hopefully they'll change.” 

 

Another participant describes how they felt they were only treated in the hospital if severe 

because they had been labeled as someone who uses drugs: 

“They degrade, humiliate, and perform cruelty. I’ve gone into the hospital where they 

immediately said, “Oh, she’s an addict. Don’t give her any pills,” because they read my 

chart. That should be private information.” 

 

Female participants were also more likely to support a desire for service and treatment 

approaches that leveraged empathy and a personal relationship (89%, n=8 vs. 36%, n=4), 

witnessing or experiencing violence (67%, n=6 vs. 18%, n=2), a desire for services to meet 

people where they are in the community (44%, n=4 vs. 0%, n=0), and cost (44%, n=4 vs. 9%, 

n=1). Men were more likely to support themes of self-blame when using drugs (55%, n=6 vs. 

33%, n=3) (Tables 2-4). A participant discusses how their experiences witnessing violence 

during incarceration changed how they felt about asking for or accepting services for their 

substance use disorder: 

“Yeah… people say this is in your head, because you’re tweaking or because you’re 

paranoid or whatever, but some of the stuff that all of these people gotta maybe hear, I 

don't know, it’s sometimes true, you know, how they treat you. This one girl was coming 

off it, and she really didn’t wanna get out of the room, and so the deputy took a bucket of 

water and threw it on her, watched her, like almost – you know how when they go to the 

zoo and they have the elephants, and you have this smith? That’s what the cells are made 

of, so it reminds me of the cells of the zoo, that’s meant like concrete, right?... And she 

opened the door, and she just threw the water at her in there, and then said, “Get dry.” 

And I’m like, you know, that’s just so inhuman. Maybe she couldn’t get up… And then 

that’s like, she should be in the hospital or somewhere different, not in jail. Maybe jail, 

but another part, whatever, you know?” 

 

Several participants described their desire for services to meet people where they live in the 

community.  

“So a lot of people don't – they don't go to the doctors. They're so high, they just – they 

don't make it passed their tent, you know… they're stuck in a rut, you know. I think there 

should be a global bus or whatever that reaches out to them, 'cause they don't like to 
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reach out to you guys. We have a hard time with that, but I think there should be more 

outreach, that's what I would like to see.” 

 

Discussion 

These findings highlight an opportunity to ensure people have access to life-saving medications 

during incarceration and important gaps in treatment delivery and access within the jail and 

community. Several modifiable barriers were observed, including logistics such as cost and 

transportation, stigma against PWUD in correctional settings and the community, a breakdown 

of trust in service providers generally, and structural forces like discrimination and racism. As 

we highlighted in this study, some of these barriers may be addressed with interventions 

suggested by the community themselves, such as decriminalizing drug use, SUD and 

compassionate care trainings for correctional officers, having alternative types of service 

providers with expertise that may better meet inmates’ medical and social needs (including those 

who have lived experience with drug use), meeting people where they are in the community, and 

providing more social supports like housing. 

 

Half of participants said they did not receive any kind of medical support for withdrawal. There 

are several options for treating opioid withdrawal, with best practice being to focus on the 

patient’s treatment goals. Shared decision making about MOUD with incarcerated people has 

been shown to significantly increase the likelihood of starting medications upon release and 

models of care navigation for those involved in the CLS system to be connected to MOUD have 

been described previously 55,56. Opioid agonist treatment with methadone and buprenorphine is 

considered to be the gold-standard 57. Experiences with untreated opioid withdrawal during 

incarceration have been reported in other studies, including the sentiment we observed in our 

study that care was only received if it the withdrawal was perceived as severe 14,33. These 

experiences not only change how people feel about treatment due to a fear of experiencing 

untreated withdrawal during incarceration if they initiate MOUD in the community 13,14, but also 

contribute to suicidal ideation. Over a third of participants in our study said they experienced 

feelings of self-harm when going through untreated withdrawal from opioids, with few reporting 

these experiences to correctional officers for fear of being put in solitary confinement.  

 

Experiences that discourage inmates from expressing their feelings of self-harm may hinder 

people who use drugs and those with mental health conditions from reporting their medical needs 

to correctional staff, ultimately resulting in delayed or never delivered treatment. At worst, these 

experiences could lead to an increased risk of individuals ending their life while incarcerated. A 

recent meta-analysis reported that the odds of self-harm in prison was 14 times higher among 

prisoners that had current or recent suicidal ideation (odds ratio [OR]: 13.8, 95% confidence 

interval [CI]: 8.6-22.1). In fact, solitary confinement, which participants noted was the response 

to suicidal ideation while incarcerated, was identified as a significant prison-specific 

environmental risk factor that increased the likelihood of self-harm (OR: 5.6; 95% CI: 2.7-11.6) 
58. These types of barriers likely contribute to an increased risk of death and overdose both 

during and after incarceration 59. An environment that discourages reporting of feelings of self-

harm not only misses an important care delivery opportunity for a vulnerable population, but also 

goes against standards of care in the community for people experiencing suicidal ideation 60. 

Although few studies focus on jail populations specifically, a recent meta-analysis found that 

occupation of a single cell and having no social visits during incarceration were associated with 
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suicide risk in prison 61. These factors as well as provision of appropriate medical care for 

PWUD, particularly those who experience withdrawal, are institutional policies that could be 

implemented to reduce deaths. Given the high prevalence of co-occurring mental health and 

substance use disorders among people who become incarcerated, jails and prisons should closely 

monitor use of solitary confinement for all inmates, routinely screen for suicidal ideation openly 

and without punishment, and implement safer policies for treatment of people who use drugs and 

express suicidal ideation. 

 

Many participants expressed fear of death due to fentanyl contamination, and how this has 

changed some of their drug use habits. Some respondents reported beginning to use drugs while 

they were alone, which increases the risk of overdose death. A British Columbia study found that 

76% of PWUD accessing harm reduction supplies used drugs alone in the past week, the primary 

reason being for convenience and comfort 62. Our study identified another potential way fentanyl 

contamination may be increasing overdose risk. These issues may be addressed through efforts to 

provide the community of people who use drugs with information about what’s in their drug 

supply, such as fentanyl test strips, comprehensive drug checking with spectroscopy, and drug 

contamination alerts, and to identify underlying sources of contamination so they can be 

removed before entering the illicit drug supply 63. In this study, 2 respondents (10%) reported 

unknowingly ingesting fentanyl during incarceration, while others reported that fentanyl is 

cheaper than heroin in the community (n=3; 15%) and people are starting to use fentanyl instead 

of other drugs (n=3, 15%). Research suggests that although fentanyl overdoses occurring in 

correctional facilities are often not reported, they are likely occurring at an increasing frequency 
64. Given the increase in fentanyl use in the community and within the illicit drug supply in 

correctional institutions, jails and prisons should implement widespread naloxone availability, 

increase knowledge of fentanyl and overdose risk among correctional staff, and expand access to 

MOUD to prevent further harm 64. Given misplaced fears about unintentional exposure to 

fentanyl among those caring for PWUD, accurate information about the negligible environmental 

exposure risks should be provided to correctional staff 65. 

 

Respondents identifying with a non-white, multi-ethnic, multi-racial, or Hispanic/Latino/a racial 

or ethnic subgroup supported themes that suggested they were experiencing more significant 

trauma or discrimination as a PWUD than white respondents. Themes of self-blame and a 

reliance on willpower were more common among respondents of color. Similar themes were 

supported in another qualitative study among people of color who use drugs 14. Media coverage 

during the emergence of the overdose epidemic largely portrayed people who use drugs who are 

Black or Hispanic/Latino/a as criminals while those who were white were portrayed more 

sympathetically 66. The media reflects sentiments of “mainstream” society, so is merely shining a 

light on racism baked into medical, criminal legal, and community systems that result in 

preferential treatment of white Americans.  Our findings suggest this discrimination, racism, and 

stigma has also contributed to how people of color feel about themselves and their recovery. 

Respondents of color were more likely than non-Hispanic, white participants to report witnessing 

an overdose and their community experiencing frequent fentanyl overdoses. Witnessing and 

experiencing overdoses causes significant trauma among PWUD 67, and in this study, we found 

that it can also lead to people adjusting their drug use habits. These experiences may contribute 

to observed inequities in treatment initiation and outcomes among racial and ethnic minorities in 

the United States 68–70, differences which increase the risk of death for people of color who use 
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opioids and are incarcerated 38. Racism is a public health crisis, and structural factors designed to 

benefit white Americans along with culturally competent care should be considered when 

conducting outreach to PWUD to prevent further harm and ensure equitable delivery of and 

access to services. 

 

This study has several limitations. We recruited people already engaged in services through harm 

reduction and treatment providers. This may have resulted in more favorable perceptions towards 

treatment or MOUD. Despite this concern, 70% of participants were not receiving MOUD and 

we identified several barriers among people who were largely not routinely accessing services 

other than needle exchange. Additionally, the majority of those recruited into our study were 

white, non-Hispanic, and cis-gender. Our stratified results by race and ethnicity suggest greater 

harms and meaningful differences in these experiences and preferences among Black/African 

American, Native American, Hispanic/Latino/a, multiracial, and multiethnic communities. Our 

study was not powered to detect many differences in themes between these racial and ethnic 

groups, and some themes or experiences unique to other racial and ethnic groups as well as 

among transgender PWUD may not be reflected. Conducting the study in English may have also 

missed important preferences among those who speak Spanish, which is 12% of Marin County’s 

overall population 46. Lastly, this study was conducted in Marin County, California, meaning 

preferences and experiences in this county may not translate to other settings. However, we did 

identify several key barriers and experiences that have been documented in other settings among 

PWUD, suggesting some themes capture a common experience.  

 

Our study also has several strengths. This project is the first study in Marin County, California 

among PWUD and are formerly incarcerated, providing a foundation for the county to continue 

building support networks for PWUD to be involved in policy and program development. This 

study also serves as one of the first studies in the literature specifically focused on CLS and 

MOUD-specific experiences, policies, and programs among PWUD. Additionally, we built a 

diverse team of researchers and site partners who had lived experience with incarceration, an 

OUD, and MOUD with the goal of ensuring the perspectives of PWUD were centered 

throughout the research process. Additionally, by collaborating with harm reduction and 

treatment partners for recruitment, the team leveraged trusted relationships between PWUD and 

their providers to build comfort among those participating, following recommended practices 

from similar research 71. This collaboration also allowed for an independent interviewer with no 

connection to either service to conduct the interviews, which may have reduced social 

desirability bias. Semi-structured interviews allowed for people to express their experiences with 

their own words and structured questions allowed for meaningful summaries on key topics. 

 

Correctional institutions have a mandate to assure equivalence of care between those who are 

incarcerated and those living in the community 72, and in 2022, the Department of Justice issued 

guidance indicating that disallowing access to MOUD is a violation of the Americans with 

Disability Act 73. The CLS is an important partner in providing a holistic approach to address 

OUDs. Prior research from Michigan found that those reporting pre-sentence daily opioid use 

had a higher risk of death, and that probation supervision significantly reduced the risk of 

overdose death 74. Many have also called for care to be delivered outside of the CLS for those 

arrested on non-violent or drug-related charges, calling for decriminalization of drug use as a 

matter of equity and justice 75,76. This study aimed to assess PWUDs preferences towards MOUD 
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treatment policies in Marin County with the goal of integrating their feedback into local policies. 

A future direction of this work may be the development of a structured framework for PWUD to 

not only provide feedback on, but participate as leaders in policy development and 

implementation 40. Given the high prevalence of opioid use among people incarcerated, at 

minimum, investing in continuity of care between the community and the criminal legal system 

is invaluable in reducing OUD-related harms 77. 
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Figure 1. Conceptual model of barriers to accessing services and proposed solutions among 

people who use drugs and were formerly incarcerated – Marin County, California 
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Table 1. Characteristics of Study Sample 
Attribute N (%) 

Recruitment Site 
     OUD Treatment Center 

     Harm Reduction Outreach 

 
3    

17 

 
(15) 

(85) 

Interview Format 
    Electronic (phone or Zoom) Only 

    In-person Only 

    In-person and Electronica 

 
10   

 8    

 2    

 
(50) 

(40) 

(10) 

Race/Ethnicity 
     American Indian/Alaskan Native 

     Black/African American 

     Hispanic/Latinx 
     Multi-racial, Multi-ethnic 

     White 

 
2    

2    

2    
2  

12 

 
(10) 

(10) 

(10) 
(10) 

(60) 

Median Age, IQR 43 (34-54) 

Gender 
     Male 

     Female 

 
11 

9   

 
(55) 

(45) 

Self-Reported OUD Treatment 
     Buprenorphine 

     Naltrexone 

     Methadone 
     Not in Treatment 

 
3    

1    

2    
14  

 
(15) 

(5) 

(10) 
(70) 

Last incarceration event 

     Less than a month ago 

     Between 1-5 months ago 
     Between 6 months-1 year 

     Between 1-2 years ago 

     More than 2 years ago 

 

1  

2  
1  

8 

8 

 

(5) 

(10) 
(5) 

(40) 

(40) 

Most Recent Incarceration setting 

     Jail 

     Prison 

 

18  

2 

 

(90) 

(10) 

Length of Most Recent Incarceration 

     Less than a day 

     1 day to 1 week 
     More than a week to 1 month 

     2-6 months 

     6 months to 4 years 

     5+ years 

 

 2 

 4  
 6  

 3  

 4  

 1  

 

(10) 

(20) 
(30) 

(15) 

(20) 

(5) 

Reason for Incarcerationb 

     DUI/Public Intoxication 

     Drug possession 
     Drug sales 

     Suspended license 

     Illegal weapon possession  
     Illegal camping 

     Failure to appear for court 

     Assault with a deadly weapon 

     Drug paraphernalia 
     Theft  

 

2 

6 
2 

1 

2 
1 

6 

1 

2 
2 

 

(10) 

(30) 
(10) 

(5) 

(10) 
(5) 

(30) 

(5) 

(10) 
(10) 

aIndividuals recruited in-person and later confirmed to have been repeat interviewees. 
bInformation unavailable for 2 interviewees (17%). Some interviewees may have more than one reason for incarceration, so categories are not 

mutually exclusive. 
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Table 2. Selected themes from experiences and preferences for treatment during incarceration among people with an opioid use 

disorder who were formerly incarcerated — Marin County, California (N=20) 

 

Themes 

 Race/Ethnicityb Gender 

 

All 

Respondents 

 

N=20 

Non-White, 

Multi-ethnic, or 

Hispanic/ 

Latina/o 

N=8 

White, non-

Hispanic/ 

Latina/o 

 

N=12 

 

Female 

 

 

N=9 

 

Male 

 

 

N=11 

n (%)a n (%) n (%) n (%) n (%) 

Experiences while Incarcerated          

Told correctional officers or other staff that they were using drugs 12 (60) 4 (50) 8 (67) 5 (56) 7 (64) 

     Ignored or no difference after disclosure 9 (45) 3 (38) 6 (50) 4 (44) 5 (45) 

     Treated poorly after disclosure 5 (25) 3 (38) 2 (17) 3 (33) 2 (18) 

Some correctional staff were kind 5 (25) 2 (25) 3 (25) 3 (33) 2 (18) 

Lots of availability of drugs in prison and jail 6 (30) 2 (25) 1 (8) 2 (22) 4 (36) 

Had to wait or did not receive prescribed meds in jail 8 (40) 4 (50) 4 (33) 4 (44) 4 (36) 

     Had to wait to receive MOUD 4 (20) 3 (38) 1 (8) 2 (22) 2 (18) 

Prescribed medications expensive in jail 3 (15) 1 (13) 2 (16) 2 (22) 1 (9) 

Imbalance of power dynamics between correctional officers and inmates when 

incarcerated 

5 (25) 3 (38) 2 (17) 3 (33) 2 (18) 

Physical or emotional abuse while incarcerated 5 (25) 3 (38) 2 (17) 3 (33) 2 (18) 

People are treated poorly in jail or prison 10 (50) 4 (50) 6 (50) 6 (67) 4 (36) 

Withdrawal Experiences during Incarceration          

Experienced feelings of self-harm personally when going through withdrawal 7 (35) 2 (25) 5 (42) 3 (33) 4 (36) 

Did not experience feelings of self-harm personally when going through 

withdrawal 

5 (25) 1 (13) 4 (33) 2 (22) 3 (27) 

Experienced opioid withdrawal while incarcerated 11 (55) 5 (63) 6 (50) 7 (78) 4 (36) 

Not offered medical or other support when going through withdrawal 10 (50) 5 (63) 5 (42) 6 (67) 4 (36) 

Not offered buprenorphine or methadone when going through withdrawal 7 (35) 3 (38) 4 (33) 3 (33) 4 (36) 

Offered buprenorphine or methadone 2 (10) 1 (13) 1 (8) 1 (11) 1 (9) 

Offered comfort care medications  6 (30) 1 (13) 5 (42) 3 (33) 3 (27) 

Treated poorly by staff when experiencing withdrawal 6 (30) 3 (38) 3 (25) 3 (33) 3 (27) 

Drugs sold outside medical system to people with withdrawal symptoms 2 (10) 1 (13) 1 (8) 0 (0) 2 (18) 

Adjustment of drug use to avoid withdrawal pain 5 (25) 3 (38) 2 (16) 1 (11) 4 (36) 

Treatment experiences during Incarceration          
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No discussion of treatment options or preferences during incarceration 11 (55) 4 (50) 7 (58) 6 (67) 5 (45) 

Treatment discussed during incarceration 9 (45) 3 (38) 6 (50) 4 (44) 5 (45) 

Treatment information provided upon release 5 (25) 0 (0) 5 (42) 1 (11) 4 (36) 

MOUD mentioned or offered 5  (25) 2 (25) 3 (25) 3 (33) 2 (18) 

Received MOUD while incarcerated 6 (30) 2 (25) 4 (33) 2 (22) 4 (36) 

Addiction treatment classes available 9 (45) 5 (63) 4 (33) 3 (33) 6 (55) 

Felt they were only treated if severe 6 (30) 4 (50) 2 (17) 4 (44) 2 (18) 

Experiences with Opioid Use           

Experienced a lot of loss 4 (20) 2 (25) 2 (17) 2 (22) 2 (18) 

Concern with fentanyl contamination 9 (45) 6 (75) 3 (25) 3 (33) 6 (55) 

Community experiencing a lot of fentanyl overdoses 5 (25) 4 (50) 1 (8) 3 (33) 2 (18) 

Fear of death when using drugs 6 (30) 2 (25) 4 (33) 4 (44) 2 (18) 

Self-medication 7 (35) 4 (50) 3 (25) 3 (33) 4 (36) 

    People self-medicate with methadone 5 (25) 3 (38) 2 (16) 1 (11) 4 (36) 

Quitting a substance without help is challenging 6 (30) 3 (38) 3 (25) 1 (11) 5 (45) 

Witnessed an overdose 5 (25) 5 (63) 0 (0) 3 (33) 2 (18) 
aAll percentages are based on column totals. 
b Responses aggregated due to small sample size and to comment on white supremacy and structural racism. Distribution of disaggregate racial and ethnic identities for non-White or Hispanic/Latino/a 
respondents are in Table 1. 
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Table 3. Consequences of negative experiences with stigma and discrimination among people who use drugs and who were formerly 

incarcerated — Marin County, California (N=20) 

Theme Supportive quotes 

 Race/Ethnicityb Gender 

 

All 

Respondents 

 

N=20 

Non-White, 

Multi-

ethnic, or 

Hispanic/ 

Latina/o 

N=8 

White, non-

Hispanic/ 

Latina/o 

 

N=12 

 

 

Female 

 

 

N=9 

 

 

Male 

 

 

N=11 

n (%)a n (%) n (%) n (%) n (%) 

Dehumanization of incarceration “You're not treated like a person. You're a number. 
You're an entity… the bottom line is I think it's like 

maybe, maybe it's like $70,000 or $80,000 that they 

get for me to house me every year, so I'm a pay 
number. That's it. But I'm cattle. Move it along.” 

8 (40) 4 (50) 4 (33) 4 (44) 4 (36) 

Fear of solitary confinement for 

withdrawal or mental health 

symptoms 

“I mean, also if some people in there who are 

suicidal, they throw 'em in the rubber room, which 

is counterproductive of what they're supposed to be 
doing. They throw 'em in the rubber room, and they 

strip 'em butt naked and they throw 'em into a 

rubber room. There's only a hole in the… ground, 
and they leave you there for plenty of days, and I 

mean, the light's always on. They don't turn it off. I 

mean, what else is there to say on that?” 

4 (20) 1 (13) 3 (25) 1 (11) 3 (27) 

Felt ignored or like staff didn’t care 

about them 

“They really didn't seem to give a [crap] really. 

They were basically obligated to do something, and 

they did the bare minimum what they had to do… I 

didn't feel like they were making any special like 
efforts for anybody, not at all.” 

14 (70) 5 (63) 9 (75) 9 (100) 5 (46) 

Felt life was not valued “a lot of people believe… that if they just get rid of 

us, the problem will go. So, they try to eliminate 
us, but it doesn't matter if it's by death or not. They 

just want us gone.” 

3 (15) 1 (13) 2 (17) 1 (11) 2 (18) 

Felt powerless or hopeless when 
incarcerated 

“And 99 percent of the people I've seen in prison, 
they do want to do better, they do want to change, 

you know, what I mean, but they just feel like 

hopeless and they know what's gonna happen when 
they get out, they're just gonna get kicked out, 

they're gonna get sent back to the same community 

or the same kind of place they're in and just the 

same thing over and over again.” 

5 (25) 1 (13) 4 (33) 2 (22) 3 (27) 
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Feel system sets them up to fail “Otherwise, if you send a person out of jail who's 
been in jail locked up against their will out and 

have them have to search out all these places and 

things and people that's an unrealistic expectation. I 
mean, you're going to get some people that are 

going to do it that have really strong support 

systems.” 

3 (15) 2 (25) 1 (8) 1 (11) 2 (18) 

Self-blame when using drugs “I kind of look at it like I kind of done the dumb 
[crap]… I kind of put myself in that predicament 

anyway, so I can't blame nobody but myself. Not 

saying that I should've got treated with the stuff 
that I did, but at the same time, that it didn't really 

matter to them or – and I guess it mattered to me, 

but it didn't make a difference whether it did or not. 
I mean, for real.” 

9 (45) 5 (63) 4 (33) 3 (33) 6 (55) 

Feel that MOUD trade one addiction 

for another 

“I think it's a good idea in concept but the way it's 

practiced ain't the way it should be from what I've 

seen. That was my opinion anyways, I guess. It's 
more like they're just trading one drug for the 

other” 

11 (55) 6 (75) 5 (42) 5 (55) 6 (55) 

Feel isolated or would like more 
social connections 

“A lot of us don't have family to reach out to. You 
know, we'd like somebody to reach out to us” 

3 (15) 1 (13) 2 (16) 3 (33) 0 (0) 

Stigma led to feelings they may as 

well use drugs 

“But then somebody gets pushed around and 

forgotten about then no, it’s like, why would I do 
it? Nobody cares about me” 

3 (15) 1 (13) 2 (16) 2 (22) 1 (9) 

aAll percentages are based on column totals. 
b Responses aggregated due to small sample size and to comment on white supremacy and structural racism. Distribution of disaggregate racial and ethnic identities for non-White or Hispanic/Latino/a 

respondents are in Table 
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Table 4. Selected themes of medications for opioid use disorder treatment preferences, policy and program preferences, and barriers 

to accessing services among people with an opioid use disorder who were formerly incarcerated — Marin County, California (N=20) 

 

Themes 

 Race/Ethnicityb Gender 

 

All 

Respondents 

 

N=20 

Non-White, 

Multi-ethnic, 

or Hispanic/ 

Latina/o 

N=8 

White, non-

Hispanic/ 

Latina/o 

 

N=12 

 

Female 

 

 

N=9 

 

Male 

 

 

N=11 

n (%)a n (%) n (%) n (%) n (%) 

MOUD Treatment Preferences and Beliefs         

Supportive of using MOUD 12 (60) 4 (50) 8 (67) 6 (67) 6 (55) 

Likes Suboxone (buprenorphine formulation) 7 (35) 2 (25) 5 (42) 3 (33) 4 (36) 

Likes Subutex (buprenorphine formulation) 2 (10) 0 (0) 2 (16) 1 (11) 1 (9) 

Buprenorphine made it easier to stop using other opioids 4 (20) 2 (25) 2 (16) 2 (22) 2 (18) 

Does not like buprenorphine 2 (10) 1 (13) 1 (8) 0 (0) 2 (18) 

Concern with buprenorphine side effects 6 (30) 2 (25) 4 (32) 2 (22) 4 (36) 

Likes methadone 3 (15) 1 (13) 2 (16) 1 (11) 2 (18) 

Methadone reduced cravings or drug use 4 (20) 2 (25) 2 (16) 2 (22) 2 (18) 

Does not like methadone 5 (25) 1 (13) 4 (32) 3 (33) 2 (18) 

Concerned that it is hard to get off methadone 6 (30) 4 (50) 2 (16) 1 (11) 5 (45) 

Believes methadone is more addictive than other opioids 5 (25) 2 (25) 3 (25) 1 (11) 4 (36) 

Concerns with methadone dose being too high 3 (15) 2 (25) 1 (8) 2 (22) 1 (9) 

Perception methadone may still provide a high 4 (20) 1 (13) 3 (25) 1 (11) 3 (27) 

Likes naltrexone 4 (20) 1 (13) 3 (25) 1 (11) 3 (27) 

Does not like naltrexone 2 (10) 0 (0) 2 (16) 2 (22) 0 (0) 

Not aware of naltrexone 4 (20) 1 (13) 3 (25) 3 (33) 1 (9) 

Desire for tapering MOUD doses 4 (20) 3 (38) 1 (8) 2 (22) 2 (18) 

Have to have a willingness to engage in treatment 9 (45) 6 (75) 3 (25) 6 (67) 3 (27) 

Policy and Program Preferences           

Support for harm reduction services 11 (55) 5 (63) 6 (50) 5 (56) 6 (55) 

Safe supply or injection sites 5 (25) 3 (38) 2 (16) 1 (11) 4 (36) 

Support for needle exchange 4 (20) 1 (13) 3 (25) 2 (22) 2 (18) 

Support for fentanyl test strips 2 (10) 1 (13) 1 (8) 1 (11) 1 (9) 

Discuss drug use in schools 3 (15) 1 (13) 2 (16) 0 (0) 3 (27) 

More treatment options for people who use drugs other than opioids 4 (20) 0 (0) 4 (33) 2 (22) 2 (18) 

Provide MOUD coupled with counseling 5 (25) 3 (38) 2 (16) 3 (33) 2 (18) 
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Positive regard for local treatment programs 9 (45) 4 (50) 5 (42) 5 (56) 4 (36) 

Decriminalize drug use 5 (25) 4 (50) 1 (8) 2 (22) 3 (27) 

Provide support for the person and their experience instead of penalization 9 (45) 4 (50) 5 (42) 6 (67) 3 (27) 

Peer support 8 (40) 4 (50) 4 (33) 5 (56) 3 (27) 

Meet people where they are in the community 4 (20) 2 (25) 2 (16) 4 (44) 0 (0) 

Approach with empathy and personalization 12 (60) 5 (63) 7 (58) 8 (89) 4 (36) 

More warm connections to services and follow through 5 (25) 3 (38) 2 (16) 4 (44) 1 (9) 

Barriers to Accessing Servicesc           

Structural Forces 12 (60) 7 (88) 5 (42) 5 (56) 7 (64) 

     Medical complicity with conditions 7 (35) 4 (50) 3 (25) 3 (33) 4 (36) 

Availability 5 (25) 2 (25) 3 (25) 3 (33) 2 (18) 

Logistics 14 (70) 7 (88) 7 (58) 7 (78) 7 (64) 

     Cost 5 (25) 3 (38) 2 (16) 4 (44) 1 (9) 

Violence 8 (40) 4 (50) 4 (33) 6 (67) 2 (18) 

     Physical violence from jail/prison staff 4 (20) 2 (25) 2 (16) 2 (22) 2 (18) 

Fear/Mistrust in Jail or Prison 15 (75) 7 (88) 8 (67) 8 (89) 7 (64) 

Fear/Mistrust in Community 12 (60) 6 (75) 6 (50) 8 (89) 4 (36) 

     Only so many chances with treatment and support services 6 (30) 5 (63) 1 (8) 5 (56) 1 (9) 

     Breakdown of trust or suspicion of service providers 9 (45) 4 (50) 5 (42) 6 (67) 3 (27) 

Interest 5 (25) 2 (25) 3 (25) 2 (22) 3 (27) 

Drug use serving a function 3 (15) 2 (25) 1 (8) 1 (11) 2 (18) 

Stigma 20 (100) 8 (100) 12 (100) 9 (100) 11 (100) 

      Stigma against people who use drugs 7 (35) 5 (63) 2 (17) 4 (44) 3 (27) 

      Society outcasts people who use drugs 4 (20) 3 (38) 1 (8) 1 (11) 3 (27) 
aAll percentages are based on column totals. 
b Responses aggregated due to small sample size and to comment on white supremacy and structural racism. Distribution of disaggregate racial and ethnic identities for non-White or Hispanic/Latino/a 
respondents are in Table 1. 
cNot all subthemes for each barrier are listed in this table. Refer to Figure 1 for the prevalence of other factors. 
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AIM 2: TEST THE IMPACT OF JAIL-BASED MEDICATION FOR OUD TREATMENT 

POLICIES ON COUNTY-LEVEL OPIOID-RELATED EMERGENCY DEPARTMENT 

VISITS, HOSPITALIZATIONS, ARRESTS, CONVICTIONS, AND FATAL OVERDOSES IN 

CALIFORNIA 

 

Introduction 

There is an epidemic of opioid misuse and dependence, resulting in a high-burden of 

opioid-related harms, crime, and costs to the health and criminal legal systems. Approximately 

2.7 million people ages 12 and older in the US had an opioid use disorder (OUD) in 2020, 

defined as compulsive, prolonged use of opioids without a medical need.16,78(p5) Those with an 

OUD are more likely to have a history of involvement in the criminal legal system (CLS) 

through arrests or incarcerations than those without an OUD; 51% of individuals with an OUD 

involving prescription opioids and 77% of those using heroin reported lifetime involvement with 

the CLS.3 Moreover, from 2007-2009, 17% of state prisoners and 19% of jail inmates reported 

regularly using heroin and other opioids, both of which increased significantly from prior 

estimates in 2002 and 2004, respectively.17 There is a high burden of opioid use and OUDs 

among those interfacing with the CLS, resulting in many national and international calls to offer 

OUD treatment options within this system.4–6,18–20 

 Those with an OUD have many contacts with the CLS through arrests, incarcerations, 

and the court system, offering opportunities to provide treatment and prevent future fatal 

overdoses and crimes.3 Research has demonstrated that prior arrests are associated with 

experiencing an opioid overdose, suggesting that offering treatment during these encounters with 

the CLS may prevent deaths.79 Given the many contacts among those with an OUD, the care 

continuum provides opportunities for screening for OUD and overdose risk, treatment or 

diversion, overdose prevention, and naloxone distribution.80  

Forced abstinence from opioids during incarceration has been associated with severe, 

unmanaged withdrawal, aversion to initiating opioid agonist therapy in the community for fear of 

becoming incarcerated and losing access to these medications, and aversion to using treatment 

medications generally.6,13,14,33 Additionally, forced abstinence from opioid use results in a 

reduced tolerance towards opioids, and if individuals return to pre-incarceration opioid use they 

may be more likely to experience a fatal overdose. As a result, retention in treatment results in 

substantial reductions in the risk of death among those with an OUD.38 However, few individuals 

are referred to or offered medications for OUD treatment through the CLS,31,32 raising concerns 

about equitable access to treatment among this high-risk population.  

 Evidence suggests that increased access to medications for OUD treatment may improve 

CLS outcomes and enhance public safety by reducing the demand for and use of illegal drugs. 

Two systematic reviews of prospective studies conducted in jail and prison-settings 

demonstrated that the provision of methadone during incarceration in US-settings significantly 

increased community treatment engagement, and reduced illicit opioid use and injection drug use 

post-release.9,10 Naltrexone post-incarceration was associated with a lower rate of relapse than 

usual care (brief counseling and community referral).11 Methadone and naltrexone maintenance 

have been shown to reduce criminal involvement in Europe, with mixed or limited evidence on 

how these treatments impact crime rates in the US.9,12 Buprenorphine has also been associated 

with reduced demand for illegal substances and violent crimes in England.81 However, little is 
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known about how these individual-level impacts influence population-level rates of these 

outcomes. 

More research is needed to inform the population-level impact of these OUD treatment 

policies at the local, state, and national levels. The integration of medications for OUD treatment 

into a statewide correctional system, both during incarceration and post-release, was associated 

with substantial reductions in statewide post-incarceration deaths in Rhode Island.82 

Additionally, a Vancouver study demonstrated that using medications for OUD treatment during 

incarceration resulted in reduced daily prescription opioid use and risk of non-fatal overdose.83 

However, gaps still remain in examining certain health outcomes and evaluating the variability 

of these policies at the county-level within states.  

California has enacted several policies and programs over the past 20 years that have 

influenced access to OUD treatment in county jails. In 2000, California voters passed the 

Substance Abuse and Crime Prevention Act (Proposition 36), now an unfunded mandate,84 

which allows for adults convicted of non-violent drug possession offenses to choose community-

based treatment instead of incarceration.85 Proposition 36 significantly increased the number of 

treatment referrals after implementation and resulted in cost savings to the CLS.86,87 In 2016, 

Senate Bill 843 was approved, which required that the California Department of Corrections and 

Rehabilitation (CDCR), who manages California’s prisons, develop and implement a three-year 

program delivering medications for OUD treatment at one or more state institutions. The 

program offered naltrexone for OUD treatment in two prisons and evaluation results suggested 

high retention in treatment and continuity of treatment in the community post-release.88 In 

November 2014, California lawmakers passed Proposition 47 (Prop 47), which reduced penalties 

for lower-level drug and property crimes. Under Prop 47, possession of drugs for personal use is 

classified as a misdemeanor. Prior to its’ passing, offenders could be charged with a felony or a 

misdemeanor depending on the type and quantity of drug. This policy change resulted in a shift 

of what would have historically been felony offenses to misdemeanors, which also resulted in 

more drug-related sentences being served in jails rather than prisons. The policy was also 

associated with declines in pretrial detention and a narrowing of wide disparities in arrest, 

conviction, and incarceration rates between white and African Americans living in California.89 

More recently, the California Healthcare Foundation (CHCF) and the California Department of 

Healthcare Services (CDHCS) launched an initiative to expand access to medications for OUD 

treatment in community CLS settings by offering funding and technical support to 37 of 

California’s 58 counties.90 Despite these many policy changes, to our knowledge there has not 

been an assessment of how the integration of these medications into county jails influences 

county-level opioid-related outcomes, providing an opportunity to evaluate this policy with the 

ultimate goal of informing future policies in California and nationwide.  

 We sought to fill this research gap by conducting structured interviews with key 

stakeholders in counties throughout California to characterize their jail-based treatment policy 

and use this information in a quasi-experimental study designed to evaluate how these county-

level policies impacted population-level arrests, convictions, emergency department visits, 

hospitalizations, and deaths.  

 

Methods 

Exposure classification 

Key stakeholders in each county were interviewed about their county’s jail-based treatment 

policy using a structured interview guide. At minimum, each participating county reported 
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whether or not each medication approved by the FDA was offered in their county jail for 

maintenance of existing treatment pre-incarceration and/or induction for those starting a new 

treatment episode. Stakeholders estimated the month and year each medication began being 

offered and when they believe the program was at scale (i.e., fully implemented). Key 

stakeholders in all 58 California counties were identified and contacted through the following 

sources to invite them to participate in the assessment: 

1) Lists of primary contacts for counties participating in a statewide grant program that 

provides technical support and funding for the expansion of MOUD in county jails 

2) Lists of key contacts for jail medical providers from one of the largest contracted medical 

providers within county jails in California; and 

3) Statewide listservs of data managers and epidemiologists. 

Requests to participate in the study were sent via e-mail either to the stakeholders directly or via 

statewide listservs. In September 2021, an electronic survey was distributed to obtain additional 

counties and reduce the amount of time stakeholders had to spend participating in the study. 

Several stakeholders contacted other key experts in their county to respond to some survey 

questions.  

 

Using buprenorphine and methadone, opioid agonist medications, to treat an opioid use disorder 

has been demonstrated as highly effective in reducing mortality and opioid use in many settings, 

including prisons and jails. Naltrexone, an opioid antagonist, has evidence of potentially 

increasing mortality and limited to mixed effectiveness in reducing long-term opioid use. 

Therefore, our primary exposure focused on the provision of opioid agonist medications for 

maintenance of existing treatment and induction for those initiating treatment during 

incarceration. Each county had an indicator that could change from month-to-month denoting 

whether they had no opioid agonist treatment (OAT) in place, OAT maintenance only, or OAT 

maintenance and induction. Because of the programmatic implications of implementing these 

policies, most jails begin by offering OAT maintenance, then later add induction. We did not 

observe any counties in our sample that returned to only offering OAT maintenance after 

beginning to offer OAT maintenance and induction. Each county’s exposure was categorized 

based on the number of months it has been in place (0-5 months, 6-11 months, and 12+ months) 

to offer insight on short and long-term impacts of these policies. 

 

Outcome Classification 

We decided a priori on public health and criminal legal system outcomes that we believe may be 

influenced by jail-based medication for opioid use disorder programs and are important 

indicators for policymakers. All primary outcome data are available from 2005 to 2020, the full 

study period, and were requested from California state agencies, including the California 

Departments of Public Health, Justice, and Healthcare Access and Information. All outcome data 

only covered adult populations (18 years and older). Further information about the formal 

definition of each indicator, including which codes are included in each, are available in 

Appendix A. Annual population data for adults in each county (18 years and older) from 2005-

2020 were obtained from California Department of Finance population estimates and projections. 

 

The following indicators were examined: 
1) Public Health  

• Drug overdose deaths (All, Unintentional, Intentional) 
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• Emergency department visits due to: 

o Primary cause – opioid overdose 

o Any cause – opioid overdose 

o Primary cause – opioid-related 

o Any cause – opioid-related 

• Hospitalizations due to: 

o Primary cause – opioid overdose 

o Any cause – opioid overdose 

o Primary cause – opioid-related 

o Any cause – opioid-related  

2) Criminal Legal System 

• All arrests 

• Drug-related arrests  

• Drug-related misdemeanor arrests 

• Drug-related felony arrests 

• Non-Drug arrests 

• Property arrests 

• Violent arrests 

• All convictions 

• Drug-related convictions 

• Drug-related misdemeanor convictions 

• Drug-related felony convictions 

• Non-Drug convictions 

• Property convictions 

• Violent convictions 

 

Datasets were created by aggregating raw data files by county, year, and month to generate rates 

of each outcome from 2005 to 2020. County of residence was used to assign emergency 

department visits, hospitalizations, and deaths to each county.  

 

Descriptive Analysis 

County-months contributed to each exposure category were calculated overtime and graphed via 

an alluvial plot to examine change through exposure categories during the study period. Crude 

rates of each outcome were observed overtime by county and in aggregate. Each county’s rate 

overtime was compared to the average of all counties together. Crude rates in the outcome were 

aggregated for each exposure category. These rates were generated by summing outcomes for 

each county within that exposure category as the numerator and dividing it by the total 

population covered by that exposure category for each time-point. All rates are reported per 

100,000 residents of each county. 

 

Statistical Analysis 

We used negative binomial generalized linear mixed models to quantify the impact each 

county’s policy had on each outcome. During the model building phase, each model iteratively 

added random effects in the following order to evaluate their impact on model parameters and 

fit: 1) Random intercepts, 2) Random intercepts + random slopes for pre-exposure time splines; 

3) Random intercepts + random slopes for pre-exposure time splines + random slopes for 

OATMaintain or OATMaintainInduce exposure categories. The addition of random intercepts 
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captured most of the variability in each outcome between county, with random slopes capturing 

very little additional variability. However, to remain conservative in our estimates, coefficient 

estimates reflect the most complex model that converged (i.e., the model that included the most 

random effects). In cases where the model did not converge with inclusion of all a priori random 

effect parameters, random effects were removed in the order they were added. A comparison 

between models as an illustration of the model building process is in Appendix C using the 

outcome of deaths as an example. All analyses were performed in R using the glmmADMB 

package.91,92 

 

Each outcome had its own model and each type of policy (OAT maintenance only, OAT 

maintenance and induction) was modeled separately to examine the overall impact of each 

without adjustment for the other. The base model formulae for evaluating each policy type are 

presented below (Equations 1 and 2). Each model centered time mid-way through study follow-

up at January 2013 and included sine and cosine terms to capture 3-month seasonality,93 time 

splines that were relevant to each outcome, an indicator variable for each year from 2006-2020, 

and an indicator variable for key policy events resulting in changes in outcome definitions (e.g., 

Prop47). In October 2015, United States medical institutions transitioned from the previously 

used International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) to 

ICD-10-CM. Prior studies have demonstrated that surveillance of opioid-related emergency 

department visits and hospitalizations are meaningfully influenced by this definition change.94–97 

Therefore, all hospitalization and emergency department models included an indicator variable 

for when this transition occurred that was 0 before October 2015 and 1 afterwards. The Prop 47 

indicator was defined similarly and included in all arrest and conviction models. Spline knots 

were generated based on significant events, including changes in outcome definition, cannabis 

legalization, the rise of fentanyl contamination of the illegal drug supply, and the Coronavirus 

2019 pandemic, as well as descriptive trends in outcomes statewide that signified a meaningful 

trajectory change. For conviction and arrest models, spline knots were created at November 

2011, November 2014, December 2016, and November 2019. For emergency department and 

hospitalizations models, spline knots were created at January 2011, November 2014, January 

2018, and November 2019. For death models, spline knots were created at January 2017 and 

January 2020.  

 

For Equations 1 and 2 below, the time unit is month by calendar year, with 192 months of 

follow-up per county, centered at January 2013. Additionally, t corresponds to the monthly time 

step, k corresponds to year of follow-up (2006-2020), and j corresponds to county. 
 

Equation 1. Generalized linear mixed model evaluating how the availability of OAT 

maintenance influences population-level outcomes 

log(𝐸(𝑦𝑗𝑡) = (𝛽0 + 𝑏𝑗,1) + (𝛽1 + 𝑏𝑗,2)𝑇𝐼𝑀𝐸1𝑗𝑡 + (𝛽2 + 𝑏𝑗,3)𝑇𝐼𝑀𝐸2𝑗𝑡 + (𝛽3 + 𝑏𝑗,4)𝑇𝐼𝑀𝐸3𝑗𝑡 + (𝛽4

+ 𝑏𝑗,5)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛0𝑡𝑜5𝑀𝑜𝑠𝑗𝑡 + (𝛽5 + 𝑏𝑗,6)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛6𝑡𝑜11𝑀𝑜𝑠𝑗𝑡 + (𝛽6

+ 𝑏𝑗,7)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛12𝑃𝑙𝑢𝑠𝑀𝑜𝑠𝑗𝑡+(𝛽7 + 𝑏𝑗,8)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝐼𝑛𝑑𝑢𝑐𝑒𝑗𝑡 + 𝛽9𝑆𝑖𝑛(2𝜋

∗
𝑇𝐼𝑀𝐸𝑗𝑡

3
) + 𝛽10𝐶𝑜𝑠(2𝜋 ∗

𝑇𝐼𝑀𝐸𝑗𝑡

3
) + 𝛽11𝑃𝑟𝑜𝑝47|𝐼𝐶𝐷910𝑗𝑡  + 𝛽12−25𝑌𝐸𝐴𝑅𝑘

+ log (𝐴𝑑𝑢𝑙𝑡𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑗𝑡) 

 



 30 

Equation 2. Generalized linear mixed model evaluating how the availability of OAT 

maintenance and induction influences population-level outcomes 

log(𝐸(𝑦𝑗𝑡)) = (𝛽0 + 𝑏𝑗,1) + (𝛽1 + 𝑏𝑗,2)𝑇𝐼𝑀𝐸1𝑗𝑡 + (𝛽2 + 𝑏𝑗,3)𝑇𝐼𝑀𝐸2𝑗𝑡 + (𝛽3 + 𝑏𝑗,4)𝑇𝐼𝑀𝐸3𝑗𝑡 + (𝛽4

+ 𝑏𝑗,5)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝐼𝑛𝑑𝑢𝑐𝑒0𝑡𝑜5𝑀𝑜𝑠𝑗𝑡 + (𝛽5

+ 𝑏𝑗,6)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝐼𝑛𝑑𝑢𝑐𝑒6𝑡𝑜11𝑀𝑜𝑠𝑗𝑡 + (𝛽6

+ 𝑏𝑗,7)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝐼𝑛𝑑𝑢𝑐𝑒12𝑃𝑙𝑢𝑠𝑀𝑜𝑠𝑗𝑡+(𝛽7 + 𝑏𝑗,8)𝑂𝐴𝑇𝑀𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝑒𝑛𝑎𝑛𝑐𝑒𝑂𝑛𝑙𝑦𝑗𝑡

+ 𝛽9𝑆𝑖𝑛(2𝜋 ∗
𝑇𝐼𝑀𝐸𝑗𝑡

3
) + 𝛽10𝐶𝑜𝑠(2𝜋 ∗

𝑇𝐼𝑀𝐸𝑗𝑡

3
) + 𝛽11𝑃𝑟𝑜𝑝47|𝐼𝐶𝐷910𝑗𝑡  

+ 𝛽12−25𝑌𝐸𝐴𝑅𝑘 + log (𝐴𝑑𝑢𝑙𝑡𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑗𝑡) 

Sensitivity Analyses 

Given the significant rise in cocaine and stimulant-involved drug overdose deaths in recent 

years98, rates of all drug overdose deaths may follow a different trajectory than those for opioid 

overdose deaths. As jail-based OAT influences opioid-related outcomes explicitly, we expect 

these policies to influence opioid-specific deaths more than those due to other drugs. We used 

multiple cause of death (MCOD) data from the California Department of Public Health to 

identify opioid-specific overdose deaths and those due to methadone and heroin. These data were 

used to examine the impact these policies have on opioid-specific mortality outcomes. The most 

recent year of MCOD data available for research use as of March 2022 was 2018. Therefore, all 

MCOD analyses cover a study period of 2005-2018, ending shortly after fentanyl overdose 

deaths began exceeding heroin overdose deaths in California. As a result, these sensitivity 

analyses also provide insight on the impact of these policies in absence of large increases in 

overdose outcomes due to changes in the drug supply. 

County jails may house individuals from another county, resulting in a jail-based OAT policy in 

one county potentially influencing some outcomes that are assigned to other counties based on 

the individual’s county of residence. Additional sensitivity analyses explored the impact of 

aggregating data by county of death or visit instead of county of residence for deaths, emergency 

department visits, and hospitalizations. 
 

Results 

Sample Description 

Between 2020 and 2021, 26 counties responded to interview requests. Twenty-nine key 

stakeholders were interviewed to characterize each county’s jail-based treatment policy, with 

most counties including only one stakeholder in the interview process. Three counties had two 

stakeholders participate in interviews. Twenty-seven stakeholders completed full interviews 

(93%) and two stakeholders only responded to the electronic survey. Most interviewees worked 

in the fields of behavioral health/SUD treatment services (n=10, 34%), correctional health (n=8, 

28%) or the criminal legal system (n=8, 28%). The most common roles stakeholders held were 

healthcare provider (n=9, 31%) and SUD treatment staff (n=9, 31%) (Table 1).  

 

 

 

 

 



 31 

Table 1. Description of Key Stakeholders Interviewed to Characterize Jail-based Medication for 

Opioid Use Disorder Treatment Policies 

Attribute 

Number of Stakeholders 

Interviewed 

N=29 

n (%) 

Field 

Behavioral Health/Substance Use 

Disorder (SUD) Services 

10 (34) 

Correctional Health 8 (28) 

Criminal Legal System 8 (28) 

Public Health 3 (10) 

Response Format 

Full interview 27 (93) 

Electronic Survey 2 (7) 

Role 

Criminal Legal System (CLS) 

Service Provider 

2 (7) 

     Healthcare Provider 9 (31) 

     Jail Staff 5 (17) 

     Public Health Staff 3 (10) 

     Sheriff’s Staff 1 (3) 

SUD Treatment Staff 9 (31) 

 

We reached and characterized jail-based treatment policies for 26 counties in California (Figure 

1). Counties from nearly all California mental health regions (Superior Counties, Central 

Counties, Bay Area Counties, Southern Counties) were captured in this study, with the exception 

of the Los Angeles Region, which only includes Los Angeles County. Study counties made up 

48% of California’s adult population in 2020 (14,677,195 adults  in study counties over 

30,778,230 adults in all of California).  

 

We did not identify any statistically significant differences in key demographic factors between 

counties who did (n=26) and did not (n=31) participate in the study (Table 2). Although ED visit 

and hospitalization rates overall were similar between counties who did and did not participate in 

this study, participating counties had a significantly higher rate of opioid-related ED visits (5.73 

vs. 4.18 ED visits per 100,000 residents) and visits due to overdoses (3.93 vs. 2.74 ED visits per 

100,000 residents). This relationship is also present for drug overdose deaths (29.31 vs. 25.46 

drug overdose deaths per 100,000 residents), though is not statistically significant. Although not 

statistically significant, counties who did not participate in the study had a smaller median 

population, larger median percentage of people living in a rural area, and a higher median 

average daily jail population. Non-participating counties also had a higher median arrest rate, 

drug arrest rate, conviction rate, and drug conviction rate in 2020 as compared to participating 

counties, though, as noted above, this difference was not statistically significant.   
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Table 2. Comparison of Attributes between California Counties who did (N=26) and did not 

(N=31)* participate in an interview about their jail-based medication for opioid use disorder 

policies 

Attribute 

Counties that participated 

N=26 

Median [IQR] 

Counties that did not participate 

N=31 

Median [IQR] 

p-value+ 

DEMOGRAPHICS 

Population 190,968  [60,488, 736,766] 114,750  [20,686, 362,494] 0.16 
Percentage of the 

Population Living in 

Rural Areas 

14.32  [3.17, 32.69] 17.19  [10.66, 47.06] 0.09 

Daily Jail Population 379  [213, 1,465] 446  [99, 1,013] 0.44 

Household income 71,421  [54,362, 90,027] 60,321  [56,889,72,767] 0.13 
Residential Segregation 26.50  [22.25, 35.00] 24.00  [20.25, 29.75] 0.22 

HEALTH OUTCOMES (2020) 

Emergency Department 

(ED) Visit Rate 
32,430.28  [22,382.60, 37,729.34] 29,055.54  [26,299.21, 34,843.91] 0.86 

Primary diagnosis- 
Overdose  

ED Visit Rate 

    3.93  [3.12, 4.73]     2.74  [2.23, 3.97] 0.03 

Primary diagnosis- 

Opioid-related  

ED Visit Rate 

    5.73  [4.35, 7.74]     4.18  [3.22, 6.17] 0.04 

Hospitalization Rate  8,512.67  [7,292.90, 9,251.13]  9,665.72  [8,352.80, 10,228.15] 0.10 

Primary diagnosis- 

Overdose 

Hospitalization Rate 

    0.91  [0.78, 1.28]     1.13  [0.74, 1.61] 0.51 

Primary diagnosis- 
Opioid-Related 

Hospitalization Rate 

    1.17  [0.85, 1.63]     1.27  [0.81, 1.79] 0.68 

Death Rate  1,116.64  [899.57, 1,362.13]  1,152.20  [1,024.93, 1,323.36] 0.61 

Drug Overdose Death 
Rate 

   29.31  [23.95, 36.75]    25.46  [20.06, 35.66] 0.15 

CRIMINAL LEGAL SYSTEM OUTCOMES (2020) 

Arrest Rate  2874.40  [2062.27, 3971.49]  2848.51  [2,418.28, 4,164.81] 0.48 

Drug Arrest Rate   715.89  [530.80, 995.51]   783.95  [490.51, 1,024.29] 0.97 

Conviction Rate   837.15  [518.10, 1,239.39]   899.11  [503.77, 1,253.43] 0.89 
Drug Conviction Rate    77.08  [46.59, 137.59]    90.21  [42.94, 159.75] 0.81 

+P-values based on the non-parametric Kruskal-Wallis Rank Sum Test 

*Alpine County was dropped from all analyses as their data were suppressed for most outcomes due to confidentiality requirements for small 

populations. 
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Figure 1. Geographic Distribution of California Counties Interviewed (N=26) 

 

Exposure Description 

Figure 2 displays the number of counties contained in each policy category at the end of each 

year of study follow-up. At the beginning of follow-up, only 1 county offered OAT maintenance 

only. By the end of follow-up on December 2020, 19 out of 26 counties interviewed offered 

some form of opioid agonist treatment in their jail(s). The most common form of OAT offered 

for induction (n=14 counties) and maintenance (n=19 counties) was buprenorphine. 10 counties 

also offered methadone for maintenance therapy, with only 1 offering it for inductions during the 

study period. 
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Figure 2. Movement between jail-based opioid agonist treatment (OAT) policy categories by the 

end of each year for 26 California counties – 2005-2020  

 
OAT=Opioid agonist treatment 

 

Outcome: Arrest Rates 

Crude arrest rates by county showed variability in their magnitude, which is likely related to 

population size (Figures 3-5). The rate of all, misdemeanor, and felony drug-related arrests has 

generally decreased since 2005, with decreases in felony drug-related arrests in 2014-2015 

corresponding with expected increases in misdemeanor drug-related arrests due to Prop 47 re-

classifying many offenses that were previously considered felonies to misdemeanors. 
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Figure 3. Drug arrest rates per 100,000 residents for 26 counties included in a study of jail-

based opioid agonist treatment programs – 2005-2020 

 
The average rate from all 26 counties combined is shown in orange. 
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Figure 4. Misdemeanor drug arrest rates per 100,000 residents for 26 counties included in a 

study of jail-based opioid agonist treatment programs– 2005-2020 

 
The average rate from all 26 counties combined is shown in orange. 
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Figure 5. Felony drug arrest rates per 100,000 residents for 26 counties included in a study of 

jail-based opioid agonist treatment programs – 2005-2020 

 
The average rate from all 26 counties combined is shown in orange. 

 

Figure 6 displays the crude drug arrest rate by exposure category from 2005 to 2020.  Counties 

without jail-based opioid agonist treatment had consistently higher drug arrest rates than those 

who had OAT maintenance only or OAT maintenance and induction. Notably, counties with jail-

based OAT programs started with a lower drug arrest rate than those without these programs. In 

2020, the crude rate for counties without jail-based OAT programs reduced to similar levels as 

those seen for counties with OAT policies. Note that a different number of counties contributes 

to each of these exposure categories overtime, thus variability around some estimates may be 

larger than others. 
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Figure 6. Crude drug arrest rates per 100,000 residents by exposure categories overtime in 26 

California counties included in a study of jail-based opioid agonist treatment programs – 2005-

2020  

 
Final model coefficients and adjusted incident rate ratios are displayed in Figure 7 and Table 3. 

We did not identify a relationship between jail-based OAT policies and population-level violent 

arrest rates. Counties who had jail-based OAT maintenance policies for 12 or more months 

experienced an increase of approximately 7% in their population-level drug arrest rate (95% CI: 

1-14%) and 18% in their population-level felony drug arrest rate (95% CI: 4-34%) as compared 

to counties without jail-based OAT policies. Similar results were observed for counties with jail-

based OAT maintenance and induction policies for 12 months or more (increase of 14%, 95% 

CI: 0-29%). In contrast, counties with OAT maintenance and induction policies for between 6-11 

months saw an approximately 10% reduction in their population-level arrest rate (95% CI: 0-

19%) and 10% reduction in their population-level non-drug arrest rate (95% CI: 0-18%), with 

point estimates suggesting smaller reductions in population-level rates during additional 

exposure time periods (0-5 months and 12+ months).  
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Figure 7. Adjusted coefficient estimates for the association between jail-based opioid agonist 

treatment policies and drug arrest rates – 2005-2020 
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Table 3. Incidence rate ratios and 95% confidence intervals for the association between Jail-based opioid agonist treatment policies 

and county-level arrest rates in 26 California counties – 2005-2020 

 

 

Jail-based 

Policy Category 

All Arrests Drug Arrests Drug Felony 

Arrests 

Drug 

Misdemeanor 

Arrests 

Non-drug Arrests Property Arrests Violent Arrests 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT Maintenance: 0-

5 Months 

0.98 

(0.94 – 1.02) 

0.33 1.02 

(0.97 – 1.07) 

0.41 1.03 

(0.95 – 1.12) 

0.42 1.01 

(0.93 – 1.09) 

0.87 0.98 

(0.94 – 1.02) 

0.29 1.00 

(0.97 – 1.04) 

0.89 0.99 

(0.91 – 1.07) 

0.76 

OAT Maintenance: 6-

11 Months 

1.01 

(0.96 – 1.06) 

0.82 1.03 

(0.96 – 1.10) 

0.43 1.09 

(0.99 – 1.21) 

0.09 1.02 

(0.94 – 1.11) 

0.57 1.01 

(0.96 – 1.06) 

0.78 1.04 

(0.99 – 1.08) 

0.11 1.01 

(0.93 – 1.11) 

0.75 

OAT Maintenance: 

12+ Months 

1.02 

(0.95 – 1.10) 

0.53 1.07 

(1.01 – 1.14) 

0.03 1.18 

(1.04 – 1.34) 

0.01 1.07 

(0.98 – 1.17) 

0.14 1.03 

(0.95 – 1.11) 

0.49 1.02 

(0.98 – 1.07) 

0.31 1.02 

(0.89 – 1.17) 

0.77 

OAT Maintenance 

with Induction Added 

0.99 

(0.92 – 1.06) 

0.78 0.95 

(0.91 – 1.00) 

0.04 1.05 

(0.97 – 1.14) 

0.24 1.06 

(0.95 – 1.18) 

0.32 0.99 

(0.92 – 1.06) 

0.80 0.99 

(0.96 – 1.02) 

0.34 0.96 

(0.90 – 1.02) 

0.21 

OAT Maintenance 
and Induction: 0-5 

Months 

0.98 
(0.92 – 1.03) 

0.38 1.01 
(0.94 – 1.09) 

0.74 1.07 
(0.99 – 1.15) 

0.08 1.01 
(0.93 – 1.11) 

0.77 0.97 
(0.92 – 1.03) 

0.39 1.02 
(0.97 – 1.07) 

0.44 0.96 
(0.90 – 1.03) 

0.29 

OAT Maintenance 

and Induction: 6-11 
Months 

0.90 

(0.81 – 1.00) 

0.04 0.91 

(0.78 – 1.06) 

0.22 0.98 

(0.86 – 1.11) 

0.73 0.91 

(0.77 – 1.09) 

0.30 0.90 

(0.82 – 1.00) 

0.05 0.93 

(0.85 – 1.01) 

0.08 0.96 

(0.88 – 1.05) 

0.38 

OAT Maintenance 

and Induction: 12+ 

Months 

0.98 

(0.90 – 1.06) 

0.55 0.99 

(0.89 – 1.09) 

0.79 1.14 

(1.00 – 1.29) 

0.05 1.02 

(0.87 – 1.18) 

0.84 0.97 

(0.90 – 1.05) 

0.48 0.98 

(0.92 – 1.05) 

0.59 1.01 

(0.89 – 1.15) 

0.8 

OAT Maintenance 

Only 

0.98 

(0.92 – 1.04) 

0.51 1.01 

(0.95 – 1.09) 

0.68 1.06 

(0.94 – 1.20) 

0.33 1.02 

(0.94 – 1.10) 

0.69 0.98 

(0.92 – 1.04) 

0.56 1.00 

(0.93 – 1.07) 

0.98 1.03 

(0.94 – 1.14) 

0.52 
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Outcome: Conviction Rates 

Similar to what was observed for drug-related arrest rates, rates of all, misdemeanor, and felony 

drug-related convictions have generally decreased since 2005 (Figure 8).  

Figure 8. Drug conviction rates per 100,000 residents for 26 California counties included in a 

study of jail-based opioid agonist treatment programs – 2005-2020 

  
Figure 9 displays the crude drug conviction rate by exposure category from 2005 to 2020.  

Counties without jail-based opioid agonist treatment had higher drug arrest rates than those who 

had OAT maintenance only or OAT maintenance and induction until 2019, when they began to 

sharply decrease. This decrease may potentially be a result of counties with higher conviction 

rates moving into other exposure categories overtime. Counties with jail-based OAT 

maintenance and induction programs started with a notably lower drug-related conviction rate 

than those without these programs. Counties with jail-based OAT maintenance policies were 

decreasing at similar rates to those without jail-based OAT. However, this decrease flattened out 

beginning around 2014. 



 42 

Figure 9. Crude drug conviction rates per 100,000 residents by exposure categories overtime in 

26 California counties included in a study of jail-based opioid agonist treatment programs – 

2005-2020  

 
Final model coefficients and adjusted incident rate ratios for conviction outcomes are displayed 

in Figure 10 and Table 4. We did not identify a relationship between jail-based OAT policies 

and population-level violent convictions. Interestingly, counties with OAT maintenance and 

induction policies in place for 6 to 11 months saw a statistically significant decrease in drug 

felony convictions (IRR: 0.70; 95% CI: 0.53-0.94), while those with OAT maintenance and 

induction policies for 12 months or more saw an increase in drug misdemeanor convictions. This 

may be a result of a perception that the criminal legal system can be used to deliver treatment for 

substance use disorders counties with OAT maintenance and induction policies or reflecting the 

known changes in felony drug-related crimes being re-classified to misdemeanors beginning in 

2014. We observed increases in non-drug (IRR 1.13, 95% CI: 1.02-1.24) and property (IRR: 

1.28, 95% CI: 1.06-1.54) convictions in counties with jail-based OAT maintenance only policies 

for 12 months or more as compared to those without jail-based OAT. Property convictions were 

also elevated for counties with OAT maintenance only policies for 6-11 months (IRR: 1.19, 95% 

CI: 1.05-1.35). 
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Figure 10. Coefficient comparison plot from final generalized linear mixed models for the 

association between jail-based opioid agonist treatment policies and drug conviction rates – 

2005-2020 

 
 

 

 

 



 44 

 

Table 4. Incidence rate ratios and 95% confidence intervals for the association between jail-based opioid agonist treatment policies 

and county-level conviction rates in 26 California counties – 2005-2020 

 

 

 

 

Jail-based 

Policy Category 

All Convictions Drug Convictions Drug Felony 

Convictions 

Drug Misdemeanor 

Convictions 

Non-drug Convictions Property Convictions Violent  

Convictions 

IRR 
(95% CI) 

p IRR  
(95% CI) 

p IRR  
(95% CI) 

p IRR  
(95% CI) 

p IRR  
(95% CI) 

p IRR  
(95% CI) 

p IRR  
(95% CI) 

p 

OAT 

Maintenance: 0-

5 Months 

1.01 

(0.93 – 1.10) 

0.85 0.93 

(0.87 – 1.00) 

0.05 0.88 

(0.74 – 1.04) 

0.13 0.94 

(0.88 – 1.01) 

0.08 1.01 

(0.93 – 1.10) 

0.83 1.01 

(0.92 – 1.10) 

0.89 0.96 

(0.83 – 1.11) 

0.57 

OAT 
Maintenance: 6-

11 Months 

1.09 
(0.99 – 1.20) 

0.08 1.08 
(0.98 – 1.20) 

0.11 0.91 
(0.76 – 1.10) 

0.34 1.09 
(0.98 – 1.21) 

0.10 1.07 
(0.97 – 1.18) 

0.16 1.19 
(1.05 – 1.35) 

<0.001 1.15 
(0.98 – 1.35) 

0.09 

OAT 

Maintenance: 

12+ Months 

1.14 

(1.04 – 1.26) 

0.01 1.08 

(0.98 – 1.20) 

0.10 0.97 

(0.82 – 1.16) 

0.74 1.09 

(0.99 – 1.21) 

0.08 1.13 

(1.02 – 1.24) 

0.02 1.28 

(1.06 – 1.54) 

0.01 1.11 

(0.96 – 1.28) 

0.16 

OAT 

Maintenance 

with Induction 

Added 

1.27 

(0.93 – 1.74) 

0.14 0.93 

(0.86 – 1.00) 

0.06 0.95 

(0.83 – 1.10) 

0.53 0.94 

(0.87 – 1.01) 

0.09 1.26 

(0.92 – 1.73) 

0.15 1.26 

(0.93 – 1.73) 

0.14 1.09 

(0.96 – 1.25) 

0.19 

OAT 
Maintenance and 

Induction: 0-5 

Months 

1.21 
(0.85 – 1.71) 

0.29 0.95 
(0.77 – 1.16) 

0.61 0.95 
(0.83 – 1.10) 

0.50 0.97 
(0.78 – 1.20) 

0.76 1.21 
(0.85 – 1.71) 

0.28 1.12 
(0.84 – 1.51) 

0.44 1.09 
(0.95 – 1.26) 

0.21 

OAT 

Maintenance and 
Induction: 6-11 

Months 

0.84 

(0.59 – 1.21) 

0.36 0.90 

(0.64 – 1.27) 

0.54 0.70 

(0.53 – 0.94) 

0.02 0.93 

(0.66 – 1.31) 

0.69 0.82 

(0.58 – 1.18) 

0.29 0.90 

(0.66 – 1.23) 

0.52 0.93 

(0.77 – 1.12) 

0.42 

OAT 

Maintenance and 

Induction: 12+ 
Months 

1.28 

(0.68 – 2.43) 

0.44 1.69 

(0.98 – 2.91) 

0.06 1.04 

(0.73 – 1.47) 

0.84 1.73 

(1.01 – 2.99) 

0.05 1.23 

(0.65 – 2.32) 

0.52 1.57 

(0.87 – 2.82) 

0.13 1.34 

(0.86 – 2.08) 

0.20 

OAT 

Maintenance 

Only 

0.98 

(0.86 – 1.12) 

0.77 1.00 

(0.89 – 1.13) 

0.96 0.91 

(0.81 – 1.02) 

0.12 1.00 

(0.94 – 1.07) 

0.94 0.98 

(0.87 – 1.11) 

0.74 0.96 

(0.84 – 1.09) 

0.50 1.03 

(0.92 – 1.16) 

0.60 
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Outcome: Drug Overdose Deaths 

Crude drug overdose rates by county showed variability in their magnitude, likely related to 

population size (Figure 11). The rate of all drug overdoses has been gradually increasing since 

2005, with a marked increase beginning in 2017-2018. This increase is more pronounced in 

urban counties like San Francisco, San Mateo, and San Diego. This time period corresponds to 

when fentanyl deaths began to replace heroin deaths in California.99 Accidental drug overdoses 

followed a similar trajectory to all drug overdoses, as might be expected given they comprise a 

large proportion of all drug overdoses. Intentional drug overdoses were a relatively rare event 

comparatively, and largely showed a decreasing trend during the study period. 

 

Figure 11. Drug overdose death rates per 100,000 residents for 26 California counties included 

in a study of jail-based opioid agonist treatment programs – 2005-2020 

  
Figure 12 displays the crude drug overdose death rate per 100,000 residents by exposure 

category from 2005 to 2020. Counties with jail-based OAT maintenance and induction policies 

started with higher population-level drug overdose death rates than counties with OAT 

maintenance only policies or those with no OAT. This contrasts with the relationship observed 

for arrest outcomes where counties with OAT Maintenance and Induction policies had a 

consistently lower rate than counties with no OAT. Some of this notable increase may be driven 

by large urban counties like San Francisco contributing a lot of OAT maintenance and induction 

exposure-time and concurrently experiencing high drug overdose death rates due to fentanyl 

contamination and shifts in drug use habits. 
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Figure 12. Crude drug overdose death rates per 100,000 residents by exposure categories 

overtime in 26 California counties included in a study of jail-based opioid agonist treatment 

programs – 2005-2020  

 
Final model coefficients and adjusted incident rate ratios for the ecologic relationship between 

jail-based  OAT policies and population-level drug overdose deaths are displayed in Figure 13 

and Table 5. We did not identify a statistically significant relationship between jail-based OAT 

policies and population-level drug overdose, accidental drug overdose, or intentional drug 

overdose deaths. 
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Figure 13. Coefficient comparison plot from final generalized linear mixed models for the 

association between jail-based opioid agonist treatment policies and drug overdose rates – 

2005-2020 
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Table 5. Incidence rate ratios and 95% confidence intervals for the association between jail-based opioid agonist treatment policies 

and county-level drug overdose rates by county of residence in 26 California counties – 2005-2020 

 

 

Jail-based Policy Category 

All Drug Overdoses Accidental Drug Overdoses Intentional Drug Overdoses 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT Maintenance: 0-5 Months 0.85 

(0.69 – 1.06) 

0.15 0.87 

(0.72 – 1.05) 

0.15 1.06 

(0.76 – 1.46) 

0.74 

OAT Maintenance: 6-11 Months 0.84 

(0.68 – 1.03) 

0.10 0.83 

(0.67 – 1.04) 

0.10 1.07 

(0.67 – 1.73) 

0.77 

OAT Maintenance: 12+ Months 0.93 

(0.79 – 1.09) 

0.36 0.99 

(0.82 – 1.19) 

0.93 0.97 

(0.69 – 1.35) 

0.84 

OAT Maintenance with Induction Added 1.04 

(0.92 – 1.18) 

0.55 1.07 

(0.93 – 1.22) 

0.36 0.84 

(0.66 – 1.07) 

0.15 

OAT Maintenance and Induction: 0-5 Months 0.99 
(0.86 – 1.14) 

0.90 1.01 
(0.87 – 1.17) 

0.89 0.75 
(0.54 – 1.03) 

0.07 

OAT Maintenance and Induction: 6-11 Months 1.07 

(0.94 – 1.22) 

0.29 1.09 

(0.95 – 1.25) 

0.23 0.77 

(0.55 – 1.09) 

0.15 

OAT Maintenance and Induction: 12+ Months 1.06 

(0.87 – 1.30) 

0.56 1.04 

(0.84 – 1.29) 

0.73 1.13 

(0.81 – 1.57) 

0.47 

OAT Maintenance Only 0.93 

(0.84 – 1.03) 

0.18 0.94 

(0.84 – 1.05) 

0.26 1.01 

(0.81 – 1.25) 

0.94 
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Sensitivity Analysis: Opioid-Specific Drug Overdose Deaths 

The relationships observed between jail-based OAT policies and population-level opioid-specific 

overdose deaths were different from those observed for all drug overdose deaths during the same 

time period (Figure 14, Table 6). Although a statistically significant increase was observed in all 

drug overdose rates in counties with OAT maintenance and induction policies for more than 12 

months (IRR: 1.45, 95% CI: 1.19-1.77), no significant increases were noted in opioid-related 

deaths (IRR: 1.17, 95% CI: 0.86-1.60). A similar relationship was observed for accidental drug 

overdoses. These findings suggest that other types of drugs not expected to be influenced by jail-

based OAT policies may be influencing relationships between this exposure and population-level 

drug overdose rates. This analysis also revealed new relationships. Counties with OAT 

maintenance policies for 0-5 months saw an estimated 31% lower opioid-related death rate than 

those without jail-based OAT policies (95% CI: 0-53%). A similar reduction was observed for 

counties with OAT maintenance policies for 12 months or more, where the population-level rate 

of intentional opioid overdoses was 46% lower (95% CI: 5-69%) than counties without jail-

based OAT.  

 

When examining deaths involving heroin and methadone, we did not observe a statistically 

significant relationship between jail-based OAT Maintenance and Induction policies and 

methadone- or heroin-involved deaths (Figure 15, Table 7). Counties with jail-based OAT 

maintenance policies for between 6 and 11 months saw decreases of 57% in heroin-involved 

(95% CI: 1-81%) and 60% in heroin overdose death rates (95% CI: 5-83%) as compared to those 

without jail-based OAT. This decrease was not sustained for counties that had this policy for 

fewer or more months. Lastly, counties with OAT maintenance policies for 12 or more months 

had a significant reduction of 42% in methadone-involved death rates (95% CI: 5-65%) (Figure 

15, Table 7).  
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Figure 14. Coefficient comparison plot between opioid-specific and drug overdose deaths for a 

study of jail-based opioid agonist treatment policies in 26 California counties – 2005-2018 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Coefficient comparison plot from final generalized linear mixed models for the 

association between jail-based opioid agonist treatment policies and opioid-specific overdose 

rates – 2005-2020 
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Table 6. Incidence rate ratios and 95% confidence intervals for comparison between opioid-specific and drug overdose deaths for a 

study of jail-based opioid agonist treatment policies in 26 California counties – 2005-2018 
 

 

Jail-based 

Policy Category 

All Drug Overdoses 

 

All Opioid-related Deaths 

 

Accidental Drug 

Overdoses 

Accidental Opioid 

Overdoses 

Intentional Drug 

Overdoses 

Intentional Opioid 

Overdoses 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT 

Maintenance: 0-5 

Months 

0.77 

(0.55 – 1.09) 

0.15 0.69 

(0.47 – 1.00) 

0.05 0.78 

(0.59 – 1.04) 

0.09 0.70 

(0.46 – 1.08) 

0.11 1.00 

(0.54 – 1.87) 

0.99 0.72 

(0.26 – 1.99) 

0.52 

OAT 

Maintenance: 6-
11 Months 

0.90 

(0.69 – 1.17) 

0.43 0.82 

(0.56 – 1.20) 

0.31 0.91 

(0.67 – 1.24) 

0.56 0.81 

(0.52 – 1.28) 

0.38 1.25 

(0.71 – 2.20) 

0.44 0.98 

(0.41 – 2.35) 

0.97 

OAT 

Maintenance: 

12+ Months 

0.96 

(0.73 – 1.27) 

0.78 0.77 

(0.58 – 1.02) 

0.07 1.15 

(0.80 – 1.66) 

0.45 0.87 

(0.60 – 1.25) 

0.44 0.98 

(0.56 – 1.71) 

0.94 0.54 

(0.31 – 0.95) 

0.03 

OAT 
Maintenance 

with Induction 

Added 

1.07 
(0.76 – 1.51) 

0.69 1.06 
(0.82 – 1.37) 

0.66 1.18 
(0.82 – 1.69) 

0.38 1.11 
(0.84 – 1.47) 

0.46 0.81 
(0.53 – 1.22) 

0.31 1.04 
(0.66 – 1.63) 

0.88 

OAT 

Maintenance and 
Induction: 0-5 

Months 

1.08 

(0.87 – 1.35) 

0.49 0.82 

(0.44 – 1.52) 

0.52 1.08 

(0.71 – 1.62) 

0.73 0.76 

(0.34 – 1.71) 

0.50 0.66 

(0.31 – 1.39) 

0.27 1.01 

(0.35 – 2.91) 

0.99 

OAT 

Maintenance and 

Induction: 6-11 
Months 

0.98 

(0.77 – 1.24) 

0.87 1.01 

(0.72 – 1.41) 

0.96 1.03 

(0.78 – 1.37) 

0.81 1.06 

(0.74 – 1.51) 

0.75 0.70 

(0.34 – 1.43) 

0.33 0.50 

(0.12 – 2.14) 

0.35 

OAT 

Maintenance and 

Induction: 12+ 

Months 

1.45 

(1.19 – 1.77) 

<0.001 1.17 

(0.86 – 1.60) 

0.30 1.52 

(1.19 – 1.96) 

<0.001 1.21 

(0.87 – 1.67) 

0.26 1.17 

(0.65 – 2.12) 

0.60 1.35 

(0.68 – 2.67) 

0.39 

OAT 

Maintenance 

Only 

0.96 

(0.81 – 1.14) 

0.64 0.73 

(0.57 – 0.93) 

0.01 0.99 

(0.78 – 1.27) 

0.96 0.76 

(0.56 – 1.03) 

0.08 1.07 

(0.78 – 1.48) 

0.66 0.62 

(0.36 – 1.08) 

0.09 
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Table 7. Incidence rate ratios and 95% confidence intervals for the association between jail-based opioid agonist treatment policies 

and county-level opioid-specific overdose rates in 26 California counties – 2005-2018 
 

 

Jail-based Policy Category 

All Methadone-involved Deaths Accidental Methadone Overdose 

Deaths 

All Heroin-involved Deaths Accidental Heroin Overdose Deaths 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT Maintenance: 0-5 Months 0.83 

(0.39 – 1.78) 

0.64 0.63 

(0.22 – 1.77) 

0.38 0.56 

(0.27 – 1.15) 

0.11 0.52 

(0.24 – 1.10) 

0.09 

OAT Maintenance: 6-11 Months 0.84 

(0.41 – 1.76) 

0.65 0.74 

(0.28 – 1.91) 

0.53 0.43 

(0.19 – 0.99) 

0.05 0.40 

(0.17 – 0.95) 

0.04 

OAT Maintenance: 12+ Months 0.58 
(0.35 – 0.95) 

0.03 0.65 
(0.35 – 1.22) 

0.18 1.01 
(0.46 – 2.20) 

0.98 0.97 
(0.44 – 2.14) 

0.95 

OAT Maintenance with Induction Added 1.28 

(0.84 – 1.95) 

0.26 1.10 

(0.70 – 1.73) 

0.69 1.22 

(0.71 – 2.11) 

0.47 1.16 

(0.66 – 2.02) 

0.61 

OAT Maintenance and Induction: 0-5 

Months 

1.22 

(0.68 – 2.18) 

0.51 0.88 

(0.45 – 1.72) 

0.70 1.45 

(0.77 – 2.75) 

0.25 1.35 

(0.70 – 2.62) 

0.37 

OAT Maintenance and Induction: 6-11 

Months 

1.08 

(0.59 – 1.99) 

0.81 1.06 

(0.57 – 1.98) 

0.85 0.66 

(0.30 – 1.45) 

0.30 0.65 

(0.30 – 1.45) 

0.30 

OAT Maintenance and Induction: 12+ 

Months 

1.58 

(0.96 – 2.60) 

0.07 1.31 

(0.78 – 2.23) 

0.31 1.30 

(0.69 – 2.47) 

0.42 1.19 

(0.62 – 2.31) 

0.60 

OAT Maintenance Only 0.67 
(0.43 – 1.06) 

0.08 0.67 
(0.39 – 1.16) 

0.15 0.66 
(0.39 – 1.10) 

0.11 0.62 
(0.37 – 1.06) 

0.08 
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Outcome: Emergency Department Visits 

Crude opioid-related and overdose emergency department visit rates by county showed 

variability in their magnitude, likely related to population size and differences in population-

level drug use habits between urban and rural counties (Figures 16, 17). While the rate of 

primary diagnosis opioid-related ED visits has remained relatively flat, some counties began 

experiencing increases around 2017. In contrast, overdose ED visit rates have been gradually 

increasing since 2005. San Francisco and Mendocino counties appeared to experience the most 

dramatic increase in rates after 2017 as compared to other counties.  

 

Figure 16. Primary diagnosis opioid-related emergency department (ED) visit rates per 100,000 

residents for 26 California counties included in a study of jail-based opioid agonist treatment 

programs – 2005-2020 
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Figure 17. Primary diagnosis overdose emergency department (ED) visit rates per 100,000 

residents for 26 California counties included in a study of jail-based medication for opioid use 

disorder treatment programs– 2005-2020 

 
Figure 18 displays the crude primary diagnosis opioid-related emergency department visit rate 

per 100,000 residents by exposure category from 2005 to 2020. Similar to the relationship 

observed for drug overdose deaths, counties with jail-based OAT maintenance and induction 

policies started with higher population-level opioid-related ED visit rates than counties with 

OAT maintenance only policies or those with no OAT. As noted above, this increase may be 

driven by large urban counties like San Francisco contributing a lot of OAT maintenance and 

induction exposure-time and concurrently experiencing high drug overdose death rates due to 

fentanyl contamination and shifts in drug use habits. Additionally, after a period of decreasing 

rates, counties with OAT maintenance and induction policies began experiencing increases in 

opioid-related ED visit rates in 2017 with a peak around 2019 resulting in decreasing trends in 

2020.  
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Figure 18. Crude primary diagnosis opioid-related emergency department (ED) visit rates per 

100,000 residents by exposure categories overtime in 26 California counties included in a study 

of jail-based opioid agonist treatment programs – 2005-2020  
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Figure 19. Coefficient comparison plot from final generalized linear mixed models for the 

association between jail-based opioid agonist treatment policies and emergency department visit 

rates by county of residence – 2005-2020 

 
 

Final model coefficients and adjusted incident rate ratios for ED visit outcomes are displayed in 

Figure 19 and Table 8. We observed that counties with OAT maintenance and induction 

policies for 12 months or more saw an increase of 18% in their rates of any overdose diagnosis 

ED visits (95% CI: 1-38%) as compared to counties without OAT. In contrast, counties with 

OAT maintenance only policies for 12 or more months observed a 14% decrease in their primary 

overdose diagnosis ED visit rate compared to counties with no OAT (95% CI: 1-25%).  
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Table 8. Incidence rate ratios and 95% confidence intervals for the association between jail-based opioid agonist treatment policies 

and county-level opioid-related emergency department visit rates by county of residence in 26 California counties – 2005-2020 

 

 

Jail-based Policy Category 

Any Overdose Diagnosis  Primary Overdose 

Diagnosis 

Any Opioid-Related 

Diagnosis 

Primary Opioid-Related 

Diagnosis 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT Maintenance: 0-5 

Months 

0.99 

(0.91 – 1.09) 

0.87 0.90 

(0.81 – 1.01) 

0.07 1.00 

(0.93 – 1.08) 

0.92 0.96 

(0.87 – 1.06) 

0.45 

OAT Maintenance: 6-11 

Months 

1.03 

(0.90 – 1.16) 

0.69 0.95 

(0.82 – 1.11) 

0.52 1.05 

(0.95 – 1.17) 

0.30 0.95 

(0.83 – 1.09) 

0.48 

OAT Maintenance: 12+ 

Months 

0.97 

(0.83 – 1.14) 

0.74 0.86 

(0.75 – 0.99) 

0.04 1.02 

(0.93 – 1.11) 

0.73 0.95 

(0.83 – 1.08) 

0.41 

OAT Maintenance with 

Induction Added 

1.04 

(0.94 – 1.15) 

0.43 0.96 

(0.86 – 1.06) 

0.38 1.06 

(1.00 – 1.12) 

0.06 0.98 

(0.88 – 1.08) 

0.66 

OAT Maintenance and 

Induction: 0-5 Months 

1.04 

(0.92 – 1.18) 

0.50 0.96 

(0.87 – 1.05) 

0.36 1.02 

(0.92 – 1.14) 

0.69 0.98 

(0.89 – 1.09) 

0.73 

OAT Maintenance and 

Induction: 6-11 Months 

1.13 

(0.98 – 1.30) 

0.09 0.99 

(0.84 – 1.17) 

0.89 1.09 

(0.96 – 1.24) 

0.17 0.99 

(0.85 – 1.14) 

0.85 

OAT Maintenance and 

Induction: 12+ Months 

1.18 

(1.01 – 1.38) 

0.04 0.98 

(0.86 – 1.12) 

0.80 1.18 

(0.99 – 1.40) 

0.06 1.04 

(0.86 – 1.25) 

0.72 

OAT Maintenance Only 0.99 

(0.81 – 1.22) 

0.96 0.91 

(0.81 – 1.01) 

0.09 0.97 

(0.84 – 1.11) 

0.64 0.96 

(0.88 – 1.05) 

0.42 
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Outcome: Hospitalizations 

Crude opioid-related and overdose hospitalization rates by county were smaller in magnitude 

than those for ED visits, as expected given that hospitalization is a more severe outcome 

(Figures 20, 21). Trends in the rate of primary diagnosis opioid-related hospitalizations are very 

similar across all study counties with the exception of Mendocino County, which appeared to 

have an increasing rate between 2010 and 2015 that has since declined. In contrast to the 

increase in rates observed for primary diagnosis overdose ED visits, hospitalizations due to 

overdoses have remained relatively stable throughout the study period, with some declines in 

recent years. There was more variability by county in the rate of overdose hospitalizations than 

there was for opioid-related hospitalizations.   
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Figure 20. Primary diagnosis opioid-related hospitalization rates per 100,000 residents for 26 

California counties included in a study of jail-based medication for opioid use disorder 

treatment programs– 2005-2020 

 
Figure 21. Primary diagnosis overdose hospitalization rates per 100,000 residents for 26 

California counties included in a study of jail-based opioid agonist treatment programs– 2005-

2020 

 
 

Figure 22 displays the crude primary diagnosis opioid-related hospitalization rate per 100,000 

residents by exposure category from 2005 to 2020. Unlike contrasting relationships observed for 

other outcomes, the rates of opioid-related hospitalizations for exposure category follow a 
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similar trajectory. However, counties with jail-based OAT maintenance and induction policies 

experienced a more pronounced downward trend than other exposure groups leading up to 2017 

that then began increasing. 
 

Figure 22. Crude primary diagnosis opioid-related hospitalization rates per 100,000 residents 

by exposure categories overtime in 26 California counties included in a study of jail-based 

opioid agonist treatment programs – 2005-2020  
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Figure 23. Coefficient comparison plot from final generalized linear mixed models for the 

association between jail-based opioid agonist treatment policies and hospitalization rates by 

county of residence – 2005-2020 

 
 

Final model coefficients and incident rate ratios for hospitalization outcomes are displayed in 

Figure 23 and Table 9. We did not observe any statistically significant relationships between 

county-level, opioid-related hospitalization rates and jail-based OAT maintenance or induction 

policies. 
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Table 9. Incidence rate ratios and 95% confidence intervals for the association between jail-based opioid agonist treatment policies 

and county-level opioid-related hospitalization rates by county of residence in 26 California counties – 2005-2020

 

 

Jail-based Policy Category 

Any Overdose Diagnosis  Primary Overdose Diagnosis Any Opioid-Related Diagnosis Primary Opioid-Related Diagnosis 

IRR 

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p IRR  

(95% CI) 

p 

OAT Maintenance: 0-5 Months 0.98 

(0.90 – 1.06) 

0.56 1.00 

(0.85 – 1.18) 

0.98 0.97 

(0.93 – 1.02) 

0.25 1.04 

(0.92 – 1.18) 

0.52 

OAT Maintenance: 6-11 Months 1.12 

(0.99 – 1.26) 

0.07 1.11 

(0.94 – 1.31) 

0.24 1.07 

(0.99 – 1.15) 

0.09 1.10 

(0.96 – 1.26) 

0.18 

OAT Maintenance: 12+ Months 0.98 

(0.89 – 1.07) 

0.61 0.94 

(0.81 – 1.09) 

0.43 0.95 

(0.89 – 1.01) 

0.11 1.09 

(0.97 – 1.21) 

0.14 

OAT Maintenance with Induction 
Added 

1.02 
(0.95 – 1.09) 

0.65 0.95 
(0.85 – 1.07) 

0.42 0.97 
(0.90 – 1.05) 

0.47 1.00 
(0.91 – 1.10) 

0.96 

OAT Maintenance and Induction: 0-5 

Months 

1.02 

(0.95 – 1.09) 

0.61 0.95 

(0.84 – 1.09) 

0.47 1.01 

(0.95 – 1.07) 

0.84 1.00 

(0.89 – 1.11) 

0.95 

OAT Maintenance and Induction: 6-11 

Months 

0.99 

(0.91 – 1.08) 

0.83 0.99 

(0.85 – 1.16) 

0.93 1.01 

(0.93 – 1.09) 

0.82 1.01 

(0.89 – 1.14) 

0.89 

OAT Maintenance and Induction: 12+ 

Months 

0.99 

(0.87 – 1.13) 

0.87 0.95 

(0.82 – 1.11) 

0.54 1.00 

(0.90 – 1.11) 

0.93 1.04 

(0.91 – 1.18) 

0.61 

OAT Maintenance Only 1.00 

(0.94 – 1.07) 

1.00 1.00 

(0.89 – 1.12) 

0.97 0.99 

(0.94 – 1.05) 

0.80 1.07 

(0.98 – 1.18) 

0.14 
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Discussion 

We characterized jail-based treatment policies for 26 counties in California using one-on-one 

interviews and an electronic survey in what is the first study, to our knowledge, to evaluate these 

policies at the population-level in a multi-county study. As has been observed nationwide, we 

captured an increasing trend in offering OAT in county jails in this study, with 19 out of 26 

counties offering some form of OAT in their jails by 2020. For counties with jail-based OAT 

policies, we observed population-level increases in drug arrests, non-drug convictions, and 

property convictions and decreases in overall arrests and non-drug arrests. We observed 

differences in some of these relationships by policy type (OAT maintenance only, OAT 

maintenance and induction). Counties with OAT maintenance and induction policies for 12 

months or more observed increases in their population-level rates of any overdose diagnosis ED 

visits, while counties with OAT maintenance only policies for 12+ months saw a reduction in 

primary diagnosis overdose ED visits. While we did not identify a relationship between county-

level drug overdose rates and jail-based OAT policies in primary analyses, we did observe 

decreases in opioid-related deaths, heroin overdose deaths, and methadone-involved deaths when 

examining outcomes from 2005-2018. 

 

Some of the differences in outcomes observed between jail-based OAT maintenance only and 

OAT maintenance and induction policies may be explained by the opioid agonists used by jails 

implementing these programs. Most of the county jails offering OAT inductions used 

buprenorphine, with the exception of one. In contrast, many OAT maintenance policies included 

maintenance of both buprenorphine and methadone treatment. Emerging research suggests that 

because buprenorphine is a partial agonist, meaning it only partially binds to the µ-opioid 

receptor, it may not appropriately prevent fentanyl from binding to this receptor and can be 

contraindicated due to precipitating severe withdrawal in people who use fentanyl or have a 

fentanyl use disorder.100 While some have suggested protocols to reduce this risk,101,102 it’s 

unclear if jails would be using these advanced protocols given that they were in early stages of 

policy implementation. The discordant results for population-level ED visit rates is one example 

of how this may be influencing our results: we observed significant increases in population-level 

rates of any overdose diagnosis ED visits among counties with OAT maintenance and induction 

policies, while also observing a significant decrease in the primary overdose diagnosis rate in 

counties with OAT maintenance only policies. However, this difference in outcomes may also be 

due to fentanyl contaminating the illegal drug supply and increasing fentanyl use resulting in 

elevated overdose risk. Many counties implemented jail-based OAT maintenance and induction 

policies between 2017-2020 when fentanyl was very prevalent in California. 

 

We observed a population-level increase in drug arrests, non-drug convictions, and property 

convictions in counties with jail-based OAT policies. There were many laws and regulations in 

California that influenced drug-related arrest and conviction rates, including legalization of 

recreational marijuana use, Prop 47, as described above, and decarceration during the COVID-19 

pandemic. We were unable to evaluate opioid-specific arrest and conviction rates because the 

California Department of Justice does not systematically code the drugs involved in arrests and 

convictions. Given these significant policy changes, we may be observing shifts in arrests or 

convictions due to changes in the use and legalization of other drugs. Advocacy is needed to 

improve data collection and availability for drug-related arrests to better evaluate the impact 

these policies have on opioid-specific CLS outcomes.103 We also observed decreases in arrest 
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rates, generally, and non-drug arrest rates, suggesting there may be a population-level impact of 

jail-based OAT policies on broader arrest outcomes. 

 

All drug overdose deaths were used as the primary fatal overdose outcome to capture more 

recent exposure-time in counties who recently implemented jail-based OAT policies and because 

multiple cause of death data were not available for 2019-2020. We may not have examined a 

relationship between jail-based OAT policies and county-level drug overdose death rates because 

OAT policies influence opioid-related deaths most and may not be influencing fatal overdoses 

due to other substances. Another possibility is that fentanyl has resulted in dramatically 

increasing drug overdose rates that offset any potential reduction expected from jail-based OAT 

policies. Sensitivity analyses evaluating the impact of these policies on opioid-related deaths 

found statistically significant reductions in opioid-related, methadone-involved, and heroin 

overdose deaths, suggesting that the former may be explaining the null findings for drug 

overdose death rates. 

 

This study has several limitations, as well as strengths. Some counties in California experience a 

large amount of movement between administrative barriers, which in some cases is inherently 

linked to their CLS and jail practices. Nearly all counties included in this study noted that they 

had inmates from neighboring counties, with some counties near tourist sites or large cities 

experiencing more movement. This movement may have impacted our ability to identify a 

population-level impact as most of our indicators were based on county of residence. We 

conducted sensitivity analyses based on county of occurrence for ED visit, hospitalization, and 

death outcomes and did not find that it meaningfully impacted primary results. However, the 

adult population of each county may not be the appropriate population at risk for a true 

population-level rate of arrests and convictions, resulting in potentially inflated estimates in 

counties with a lot of movement and spuriously low estimates in counties with low movement 

between borders. Secondly, many counties did not offer OAT maintenance and induction in their 

jails prior to 2014, meaning that there may not have been enough time to observe this exposure’s 

impact on opioid-related health outcomes and arrests. Furthermore, in 2016-2017, a time when 

many counties implemented OAT policies in their jails, fentanyl-related overdoses began 

exceeding heroin-related overdoses in many California jurisdictions. Therefore, we may be 

observing a cohort effect particularly for OAT maintenance and induction policies whereby there 

is little pre-fentanyl exposure time to observe the impact these policies had in absence of 

exponentially high overdose rates. Because it is the most prevalent health outcome, we would 

expect ED visit rates to be most sensitive to this issue, and we observed a statistically significant 

increase in population-level overdose-related ED visits in counties with OAT maintenance and 

induction policies while also observing a decrease in overdose-related ED visits in counties with 

OAT maintenance only policies. This discordant finding suggests that we may have a cohort 

effect in our evaluation of jail-based OAT maintenance and induction policies. Lastly, there may 

be a lagged impact of jail-based OAT policies on these population-level outcomes. Primary 

analyses used the month/year the policy was reported as fully implemented as the policy start 

date. Future sensitivity analyses will evaluate how a lag of 3 and 6 months will influence these 

relationships observed.  

 

Evaluating the effect of policies on health outcomes generally define the policy and exposure-

time based on legislative documents. However, there may be county-level policies and programs 
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integrating medications for OUD into the CLS that are not well documented in the literature or in 

policy databases. This motivated our decision to interview stakeholders from counties in 

California directly about their practices to characterize their jail-based policy. A recent national-

level study took a similar approach to characterize prison MOUD policies in several US states.104 

As a validation of this technique, we reviewed a report providing a national snapshot of jail-

based MOUDs by state authored by the O’Neill Institute for National and Global Health Law at 

Georgetown University. This report listed several counties as having jail-based MOUD programs 

that we determined did not have them in place through interviews with key stakeholders. The 

report largely used participation in a state grant program aimed at expanding access to MOUD in 

county jails as an indication that grant-funded counties offered MOUD. However, counties 

participating in this grant program are at various stages of implementation. This validates our 

theory that interviewing key stakeholders working in these counties likely resulted in less 

misclassification of this particular exposure than if we had used published policies information 

alone. However, interviewing key stakeholders is also sensitive to the individual that was 

reached within each county. While we asked contacts to connect us to the most appropriate 

contact in their jurisdiction, additional information may have been learned by interviewing more 

stakeholders. Stakeholders were also asked to estimate the month/year when their county began 

offering MOUD in the jail and when the program was at scale. Some stakeholders did not have 

exact policy dates, so we may also have some misclassification of when a policy started. Future 

work will include reaching back out to stakeholders to confirm the policy characterization used 

for their county in this study and conducting sensitivity analyses varying the policy start month. 

 

In this study, we observed that jail-based OAT policies largely led to either no effect or a 

reduction in opioid-related health outcomes. While mixed effects were observed for impacts on 

the CLS, arrests and convictions may be influenced by the availability of OAT in jails; CLS 

practitioners may have a perception that arresting or convicting someone who is using drugs will 

help them if it assists their transition into treatment via incarceration. At minimum, jail-based 

OAT policies do not change existing population-level outcomes dramatically while also reducing 

important outcomes like methadone and heroin-related deaths. Jails should increasingly 

implement OAT given the potential harm to those incarcerated who use drugs. Several studies 

have described implementation and sustainment frameworks for integrating these policies into 

the CLS, providing resources for CLS practitioners to address implementation challenges and 

highlighting the creative workarounds jails are using in the face of challenging economic and 

regulatory policies for MOUD.56,105,106 This study offers insight on the population-level impact 

of jail-based MOUD policies at a level of interest to policymakers and poses questions about the 

evaluation of these policies in a time where opioid-related health outcomes are dramatically 

increasing due to fentanyl contamination. Further research is needed to elucidate these 

relationships, including replication in other settings. 

Overall Conclusions and Implications 

This dissertation evaluated the impact of jail-based OAT policies on the user and at the county-

level. PWUD and were formerly incarcerated that participated in our study were largely 

supportive of MOUD, with the most support for buprenorphine. These individuals also described 

facing stigma and discrimination from the CLS, some of which also translated to how they felt 

about themselves and MOUD. For example, many participants supported the idea that using 

MOUD trades one addiction for another and abstinence as the ultimate goal of treatment. Further 

work is needed to address stigma within and outside of the community of PWUD. In Aim 1, we 
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identified several barriers to initiating treatment, including cost, logistics, fear/mistrust of service 

providers, violence, stigma, and structural forces like racism and sexism. Several potential 

policies and programs were suggested by study participants to address these barriers, including 

availability of programs led by people with lived experience of drug use in jails and providing 

more warm connections to service and treatment providers at the time of release from jail. People 

who use drugs and were formerly incarcerated described significant stigma and discrimination 

faced by the CLS which was more concentrated among people identify as Black, 

Hispanic/Latino/a, Native American, Multi-racial, or Multi-ethnic. To further explore this 

phenomenon, a future analysis will observe if there are any differences in how jail-based OAT 

policies impact population-level rates of health and CLS outcomes by race and ethnicity. This 

study also served as one potential framework for integrating the voices of PWUD into policy and 

program development. Other models of engagement center PWUD as key leaders in developing 

and implementing drug-related policies recognizing the unique expertise they have about the 

drug supply, drug use, and engaging meaningfully with PWUD. The Marin County Department 

of Health and Human Services has launched a project focused on human-centered design to 

prevent overdoses among people experiencing homelessness. This process involves several semi-

structured meetings with unhoused community members to solicit ideas for programs to address 

overdoses and other service needs and also includes two people with lived experience of drug 

use on the primary leadership committee. An extension of this study will be sharing the results 

back to the community of PWUD with the hopes of replicating the human-centered design 

process described above.  

 

Aim 2 served as the first multi-county study, to our knowledge, to evaluate the population-level 

impact of jail-based OAT policies on health and CLS outcomes. This study also ascertained jail-

based OAT policies via interviews with key stakeholders, providing a potential framework for 

accessing policy information that is not publicly available for use in quasi-experimental studies. 

We observed significant decreases in the population-level rates of arrests, non-drug arrests, 

opioid-related deaths, heroin overdose deaths, methadone-related deaths. Given the significant 

risk in overdose deaths, implementation of jail-based OAT policies may serve to curb the 

exponential increase in opioid-related deaths. However, given the unique treatment challenges 

fentanyl presents, specialized protocols may be needed to ensure these policies have the greatest 

impact.  
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Appendix A: Definition of Outcomes 
Outcome Data Source Definition Years 

available  

All arrests 

California 

Department of 

Justice, 

Criminal Offender 

Record Information 

data 

Step type codes 1A, 1B, 1C 

2005-2020 

Drug-related arrests Offense codes 35000-35999 

Drug-related misdemeanor 

arrests 

Offense type M  

Drug-related felony arrests Offense type F 

All convictions Disposition codes 2500-2799 

Drug-related convictions Offense codes 35000-35999 

Drug-related misdemeanor 

convictions 

Offense type M or conviction stat 

codes 2-5 AND offense code 35000-

35999 

Drug-related felony 

convictions 

Offense type F or conviction stat code 

1 AND offense code 35000-35999 

Property arrests Step type codes 1A, 1B, or 1C AND 

offense codes between 22000-24999, 

27000-27999, or 32000-32999 

Property convictions Disposition codes 2500-2799 AND 

offense codes between 22000-24999, 

27000-27999, or 32000-32999 

Violent arrests Step type codes 1A, 1B, or 1C AND 

offense codes between 09000-13999, 

20000-20999, or 36000-37999 

Violent convictions Disposition codes 2500-2799 AND 

offense codes between 09000-13999, 

20000-20999, or 36000-37999 

Drug overdose death California 

Department of 

Public Health, Vital 

Statistics Data 

Underlying cause of death codes: X40-

X44, X60-X64, Y10-Y14, X85 

2005-2020 
Accidental drug overdose 

death 

Underlying cause of death codes: X40-

X44 

Intentional drug overdose 

death 

Underlying cause of death: X60-X64 

Any opioid-related death California 

Department of 

Public Health, 

Multiple Cause of 

Death files 

Multiple cause of death codes of 

T40.0, T40.1, T40.2, T40.3, T40.4, or 

T40.6 

2005-2018 Methadone-related death Multiple cause of death code T40.3 

Heroin-related death Multiple cause of death code of T40.1 

Natural & Semi-synthetic 

opioid-related death 

Multiple cause of death code T40.2 

Primary diagnosis opioid 

overdose Emergency 

Department Visit or 

Hospitalization 

California 

Department of 

Health Care Access 

and Information 

Presence of at least one of the follow 

codes in the primary diagnosis or 

external cause fields for a visit: ICD-9 

(prior to Oct 2015) – 965.00, 965.01, 

965.02, 965.09, 970.1, E850.1, E850.2, 

E850.0; ICD-10 (Oct 2015 to date) – 

the following codes that also include a 

6th digit 1-4 & 7th digit A or D: 

2005-2020 
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T40.1X, T40.0X, T40.2X, T40.3X, 

T40.4X, T40.60, T40.69 

Any diagnosis opioid 

overdose Emergency 

Department Visit or 

Hospitalization 

Presence of at least one of the follow 

codes across all 20 diagnostic 

categories or external cause codes for a 

visit: ICD-9 (prior to Oct 2015) – 

965.00, 965.01, 965.02, 965.09, 970.1, 

E850.1, E850.2, E850.0; ICD-10 (Oct 

2015 to date) – the following codes 

that also include a 6th digit 1-4 & 7th 

digit A or D: T40.1X, T40.0X, 

T40.2X, T40.3X, T40.4X, T40.60, 

T40.69 

Primary opioid-related 

Emergency Department Visit 

or Hospitalization 

Presence of any opioid overdose code 

above or the following codes below in 

the primary diagnosis or external cause 

fields: ICD-9 (prior to Oct 2015) - 

304.00-304.02, 304.70-304.72, 305.50-

305.52, E935.0, E935.1, E935.2, 

E940.1; ICD-10 (Oct 2015 to date) – 

F11 series, T40.0X5, T40.2X5, 

T40.3X5, T40.4X5, T40.605, T40.695 

Any diagnosis opioid-related 

Emergency Department Visit 

or Hospitalization 

Presence of any opioid overdose code 

above or the following codes below in 

any of the 20 diagnosis or external 

cause fields: ICD-9 (prior to Oct 2015) 

- 304.00-304.02, 304.70-304.72, 

305.50-305.52, E935.0, E935.1, 

E935.2, E940.1; ICD-10 (Oct 2015 to 

date) – F11 series, T40.0X5, T40.2X5, 

T40.3X5, T40.4X5, T40.605, T40.695 
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Appendix B: Descriptive Statistics 

Aim 2 Descriptive Statistics by County for Additional Outcomes 

Figure 24. Arrest Rates per 100,000 Residents for 26 California Counties included in a study of 

jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 

 

Figure 25. Conviction Rates per 100,000 Residents for 26 California Counties included in a 

study of jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 
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Figure 26. Misdemeanor Drug Conviction Rates per 100,000 Residents for 26 California 

Counties included in a study of jail-based Medication for Opioid Use Disorder Treatment 

Programs 

 

Figure 27. Felony Drug Conviction Rates per 100,000 Residents for 26 California Counties 

included in a study of jail-based Medication for Opioid Use Disorder Treatment Programs 
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Figure 28. Any Diagnosis Opioid-related Emergency Department (ED) Visit Rate per 100,000 

Residents for 26 California Counties included in a study of jail-based Medication for Opioid Use 

Disorder Treatment Programs – 2005-2020 

 

Figure 29. Accidental Drug Overdose Death Rates per 100,000 Residents for 26 California 

Counties included in a study of jail-based Medication for Opioid Use Disorder Treatment 

Programs 
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Figure 30. Intentional Drug Overdose Death Rates per 100,000 Residents for 26 California 

Counties included in a study of jail-based Medication for Opioid Use Disorder Treatment 

Programs 

 
 



 83 

Aim 2 Descriptive Statistics of Outcome Categories for Comparison 

Figure 31. Arrest Outcomes Averaged over 26 California Counties included in a study of jail-

based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 

 
Figure 32. Conviction Outcomes Averaged over 26 California Counties included in a study of 

jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 
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Figure 33. Emergency Department Outcomes Averaged over 26 California Counties included in 

a study of jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 

 
Figure 34. Hospitalization Outcomes Averaged over 26 California Counties included in a study 

of jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 
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Figure 35. Drug Overdose Death Outcomes Averaged over 26 California Counties included in a 

study of jail-based Medication for Opioid Use Disorder Treatment Programs – 2005-2020 
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