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H I G H L I G H T S  

• Negative staff attitudes among 43 jails may prevent the provision of MOUD in jails. 
• Negative staff attitudes were related to steps of MOUD care in jails. 
• Fewer screenings, referrals, and diagnoses were associated with negative attitudes. 
• Attitudes towards methadone, specifically, were also related to MOUD provision.  
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A B S T R A C T   

Background: Opioid use disorder is prevalent among individuals who are incarcerated, yet medications for opioid 
use disorder (MOUD) are not widely available in United States jails and prisons. Negative staff attitudes across 
the criminal legal system may prevent MOUD from being provided. We sought to determine if staff attitudes are 
associated with the provision of MOUD in prisons or jails. 
Methods: 227 staff members of 43 jails and partnering community-based treatment providers answered questions 
on the effectiveness and acceptability of methadone, buprenorphine, and naltrexone. Response patterns were 
summarized with principal component analysis. Mixed-effects regression was performed to determine if attitudes 
toward MOUD were associated with the number of individuals screened and diagnosed with an OUD, referred to 
treatment, provided MOUD and referred to treatment after release. 
Results: Sites whose staff had negative attitudes towards methadone and positive attitudes towards naltrexone 
were associated with fewer people being screened (Mean ratio [MR] = 0.84, 95 % CI: [0.72, 0.97]), diagnosed 
(MR = 0.85, 95 % CI: [0.73, 0.99]), referred (MR = 0.76, 95 % CI: [0.65, 0.89]), provided MOUD (MR = 0.70, 
95 % CI: [0.58, 0.84]), and referred after release (MR = 0.82, 95 % CI: [0.72, 0.94]). Sites with overall positive 
attitudes towards all MOUD were associated with more people being screened (MR = 1.16, 95 % CI: [1.01, 
1.34]), diagnosed (MR = 1.37, 95 % CI: [1.18, 1.60]), and referred to treatment (MR = 1.41, 95 % CI: [1.20, 
1.65]). 
Conclusions: Attitudinal barriers exist in the criminal legal system and are associated with the provision of MOUD.   

1. Introduction 

Opioid use disorder (OUD) is prevalent among individuals incar-
cerated in jails and prisons across the United States. A 2007–2009 survey 
determined that over half of individuals in state prisons (58 %) and two- 

thirds of those in jail settings (63 %) met the criteria for drug depen-
dence or misuse. Additionally, 4 in 10 individuals used drugs at the time 
of the offense for which they were incarcerated, 7 % of which reported 
opioid use. Furthermore, one-fifth (19 %) of those in jail settings re-
ported regular opioid use (Bronson et al., 2017). Although these 
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statistics are outdated, the opioid epidemic has only worsened in the 
past decade, and therefore, they may underestimate the number of in-
dividuals who are incarcerated with an OUD (Centers for Disease Con-
trol and Prevention, 2022). Despite the data illuminating the need of 
individuals who are incarcerated for OUD treatment, many jails and 
prisons are not well equipped to treat and care for individuals with an 
OUD. 

The dangers of being formerly incarcerated with an OUD cannot be 
understated. Research has determined that those with OUDs are at a 
greater risk of dying from an overdose upon their release from incar-
ceration (Merrall et al., 2010). This risk of a overdose-related death is 
greatest in the two weeks that follow an individual’s release and has 
been estimated to be twelve times greater compared to non-incarcerated 
individuals (Binswanger et al., 2007). The increased risks of a 
drug-related death or a fatal overdose are likely due to the forced 
withdrawal or ‘detoxification’ many individuals undergo while incar-
cerated, which may influence their tolerance to opioids (Binswanger 
et al., 2007, 2012). However, evidence-based treatments have proven 
effective at mitigating the heightened risk of a drug-related death among 
former incarcerated individuals (Joudrey et al., 2019). 

Evidence-based and FDA-approved treatments for an OUD include 
methadone, buprenorphine, and naltrexone, or collectively, medications 
for opioid use disorder (MOUD). These medications are available in 
various forms, including oral tablets and monthly injections. MOUD 
have proven to mitigate the risk of overdose upon release from incar-
ceration (Cates and Brown, 2023). Individuals who were provided 
methadone during their incarceration experienced fewer non-fatal 
overdoses 12 months after their release compared to individuals who 
experienced forced withdrawal (Brinkley-Rubinstein et al., 2018). In 
fact, the risk of a fatal overdose after release from jail was reduced by 80 
% by providing methadone or buprenorphine just three days before the 
scheduled release (Lim et al., 2023). Providing MOUD to individuals 
who are incarcerated not only reduces the risk of overdose, but also 
reduces the likelihood of heroin or injection drug use after release 
(Moore et al., 2019). Furthermore, individuals who received MOUD 
during incarceration were more likely to continue treatment in the 
community after being released (Martin et al., 2023; Rich et al., 2015; 
Zaller et al., 2013). Lastly, providing MOUD during incarceration may 
be associated with decreased recidivism (Evans et al., 2022). Despite the 
marked effectiveness of MOUDs, they are limited in United States car-
ceral facilities. 

All three forms of are not widely available in United States prisons 
and jails. According to research from 2021, 90 % of state prison systems 
provide MOUD, yet only 7 % of state prisons provided all three MOUD 
(Scott et al., 2021). Most jails (92 %) provide some form of MOUD, yet 
only 20 % of these jails provide these medications to anyone who has 
been diagnosed with an OUD (Scott et al., 2022). It is important to 
identify and understand barriers to MOUD in the criminal legal system. 

Four types of barriers – institutional, programmatic, systemic, and 
attitudinal – have been hypothesized to explain the lack of availability of 
MOUD in prisons and jails (Grella et al., 2020; Mackey et al., 2020). The 
present paper is concerned with attitudinal barriers. Attitudinal barriers 
exist due to the negative attitudes, biases and misconceptions in-
dividuals may have regarding MOUD. In a survey of stakeholders in 
rural Ohio, law enforcement and judicial officials expressed the belief 
that using MOUD is continued drug use and should only be used as a 
short-term treatment option (Richard et al., 2020). Similar beliefs were 
found after surveying criminal legal staff, in which staff that believed 
addiction was a moral weakness had more negative attitudes about 
MOUD (Moore et al., 2022). A survey of first responders, including 
police and paramedics, found most participants had moderately nega-
tive attitudes towards MOUD. Most notably, only a quarter of the sample 
of the first responders agreed that ‘MOUD is a good investment for our 
society’ (Kruis et al., 2021). A survey of court employees, including 
judges, probation officers, and law enforcement personnel, found the 
attitudes towards MOUD differed by the medication. Court employees 

found naltrexone to be more favorable compared to methadone and 
buprenorphine, with employees expressing the most negative attitudes 
towards methadone (Andraka-Christou et al., 2019). Altogether, these 
studies have determined that negative attitudes towards MOUD exist 
within all facets of the criminal legal system. Additional analyses are 
essential in determining how these negative attitudes affect the provi-
sion of MOUD for justice-involved populations. 

The objective of this analysis is to determine how staff attitudes 
regarding the acceptability and effectiveness of MOUD are associated 
with the provision of MOUD in a jail setting. The provision of MOUD in 
jails is modeled by a cascade of care (Williams et al., 2019), beginning 
first with screening individuals for an OUD, next diagnosing individuals 
with an OUD, then referring individuals with an OUD to treatment, 
providing MOUD, and finally, referring individuals to treatment 
post-release. We hypothesize that (1) more individuals will be screened, 
diagnosed, referred, and treated with MOUD in jail facilities with staff 
that have positive attitudes towards MOUD and (2) any increase in 
persons diagnosed, referred, and treated due to positive attitudes can be 
attributed, at least in part, to the positive association between positive 
attitudes and prior steps of the cascade of care. 

2. Material and methods 

2.1. Study design 

This paper presents an exploratory analysis of data collected through 
the Fostering MOUD Use in Justice Populations Study. Study details can 
be found in the published protocol (Molfenter et al., 2021). Briefly, this 
study is an ongoing randomized control trial funded through the NIH 
HEAL Initiative and conducted by researchers at the University of 
Wisconsin-Madison and George Mason University. The study included 
jails partnered with a community-based treatment provider (n = 12), the 
community-based treatment providers (CBTP) that partnered with the 
jails (n = 17), and jails without a partnering treatment provider (n = 14). 
Jails recruited to participate in the parent study had demonstrated in-
terest in implementing or expanding MOUD practices at their jail. 

As part of participation in the parent study, each site was randomly 
assigned to a study arm with varying levels and types of coaching. 
Additionally, staff members from each site completed a survey to collect 
their beliefs regarding organizational readiness for implementing 
change and program sustainability, as well as their attitudes towards 
MOUD. Lastly, sites provided reports of outcomes on a month-by-month 
basis related to the provision of MOUD-related resources. While the 
primary goal of the larger study is to determine how these interventions 
affect the implementation or expansion of MOUD among participating 
jails, the present paper focuses on measuring the association between 
the beliefs of staff members and the monthly MOUD outcomes. 

2.2. Predictor variables 

The survey administered to staff of jails and CBTPs included inter-
nally developed questions to assess staff attitudes (Knudsen et al., 2005). 
These questions asked participants to rate their belief in the effective-
ness and acceptability of 5 types of MOUD (methadone, buprenorphine 
(oral), buprenorphine (monthly injection), naltrexone (oral), and 
naltrexone (monthly injection)) for use within justice involved pop-
ulations on scale a of 1 (very effective/very acceptable) to 7 (not at all 
effective/not at all acceptable) or ‘Don’t Know’ (Molfenter et al., 2021) 
(see Supplementary Material A). 

2.3. Outcome variables 

Participating sites were asked to provide monthly data tracking re-
ports, which included five MOUD outcomes: number of new individuals 
screened for an OUD, number of new individuals identified as having an 
OUD, number of new individuals referred to treatment while 
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incarcerated, number new of individuals receiving MOUD, and number 
of new individuals referred to treatment after release. Sites provided 
these data each month for up to 24 months. For the purposes of this 
study, the first six months of jail MOUD data were utilized. Six months of 
data were chosen as the data were representative of the typical amount 
of individuals provided MOUD in the jail, and the jails were less likely to 
have been affected by the randomized treatment of the parent study. 
Five months of data were used for one jail, as they only provided five 
months of data. If the first six months of data were complete, they were 
utilized. If incomplete, and the jail did not provide all relevant MOUD 
data, the next sequence of complete data was utilized. 

2.4. Pre-processing of data 

2.4.1. Missing data procedure 
A total of 292 staff members were identified to complete the staff 

survey. Of the 292 staff members, 253 (95.8 %) began the survey. 
However, only 227 (86.0 %) participants completed the survey. Par-
ticipants were excluded from the final sample if their site of employment 
did not provide MOUD outcome data. Additionally, participants were 
excluded if they did not complete at least one of the 10 questions of 
interest. In total, 50 participants were excluded, and 242 participants 
remained in the study. 

Responses that were marked as ‘Don’t Know’ were assigned a value 
of 4, chosen as it is the median value of the possible scores and reflects 
ambivalence between the options of 1 (very effective/acceptable) and 7 
(not at all effective/acceptable). A sensitivity analysis was also per-
formed to ensure the results did not change due to this assignment (see 
Supplemental Material B). Missing responses were imputed using Mar-
kov Chain Monte Carlo multiple imputation (see Supplemental Material 
C for details). SAS code for multiple imputation and all subsequent an-
alyses is available in Supplemental Material D. 

2.4.2. Dimension reduction of staff responses 
Principal components analysis (PCA) was chosen to summarize and 

simplify responses to the 10 questions of interest. Several factors influ-
enced this choice. We expected a strong correlation among responses, 
making it challenging to isolate their individual effects on outcomes. For 
example, including multiple correlated responses in a regression model 
leads to wide confidence intervals due to multicollinearity. Alterna-
tively, analyzing responses one at a time can make it hard to identify 
which one drives associations with outcomes. To address this, popular 
techniques like PCA or factor analysis create less correlated variables 
that still capture the variation in responses across persons. While factor 
analysis posits a model in which latent factors generate responses, PCA 
adds and re-scales responses to create principal components that maxi-
mize explained variation. Lacking a specific theory for latent factors, we 
chose PCA over factor analysis in order to directly measure and explic-
itly interpret the variables generated. 

Eigenvalues of the correlation matrix were calculated, and the 
number of principal components was selected according to how many 
eigenvalues were greater than one (Kaiser, 1960). A scree plot was also 
used to support the choice in the number of principal components. Once 
the number of principal components was chosen, a model was fitted to 
the staff response data, from which a loading matrix could be recovered 
and scores could be calculated for each staff member. The principal 
components were interpreted based on the loading matrix, which mea-
sures the degree to which a response is an indicator of the underlying 
principal component. The scores, which estimate the value that each 
component takes for a given person, were calculated through use of 
PROC SCORE in SAS and were carried forward to subsequent analyses. 

2.5. Mixed-effects regression analysis 

Mixed-effects regression was performed to measure associations 
between attitudes towards MOUD and each of the five MOUD outcome 

variables: the number of individuals screened for an OUD, diagnosed 
with an OUD, referred to treatment, received MOUD, and referred after 
release. In total, five mixed-effects regression analyses were performed. 
Each regression model described the log of the given outcome variable 
as a function of the predictor variables, two control variables, and 
random effects. The predictor variables were the principal components 
identified in 2.4.2. Control variables were the random study arm 
assignment (four intervention groups) and the month of site data as a 
categorical variable. Random effects were included to account for 
correlated outcomes due to repeated measures and clustering of staff 
within a site. These effects included a random intercept generated by 
nesting the participant ID within the site ID and a random intercept 
generated for each participant. Each outcome was log-transformed to 
account for positive skewness and for the lack of a suitable site-specific 
denominator to normalize the outcome variables (e.g., jail population). 
After a log transformation, any denominator is now captured by the 
random effects. The analysis was performed in SAS using PROC GLIM-
MIX with a distribution option set to log-normal, which models the log 
of the outcome as a normal random variable. The parameter estimates of 
the regression model were input to PROC MIANALYZE, and 95 % con-
fidence intervals were obtained for the exponentiated regression coef-
ficient associated with each principal component. Additionally, a two- 
tailed Wald z test was performed to test if a given coefficient differed 
significantly from zero. Significance was considered a p value less than 
0.05. 

2.6. Mediation analysis 

Mediation analysis was performed in order to identify how the sig-
nificant associations determined in 2.5 are mediated by upstream MOUD 
outcomes: the number of individuals screened for an OUD, diagnosed 
with an OUD, referred to treatment, received MOUD, and referred after 
release. Diagrams are provided in Supplemental Material E to aid in the 
interpretation of these analyses. For each outcome, this analysis con-
sisted of building a regression model for the outcome and a regression 
model for each mediator (i.e. upstream MOUD outcome). Both outcome 
and mediator regression models were identical to the models developed 
in 2.5 with one exception: the outcome model included the log of all 
upstream MOUD outcomes as fixed effects. 

For each of the five mediation analyses, estimated coefficients from 
outcome and mediator models were used to calculate mediating effects 
known as natural direct effects and natural indirect effects (Imai et al., 
2010; Vander Weele and Vansteelandt, 2014). In keeping with how 
mediation analyses are typically reported, the term ‘effect’ was used, but 
we caution the reader that, to be interpreted causally, these effects 
require prohibitively strong assumptions. Natural direct effects were 
defined to be the regression coefficients in the outcome model associated 
with the predictors. It represents the “direct” effect of staff attitudes on a 
MOUD outcome upon keeping the effect of staff attitudes on upstream 
outcomes fixed. Natural direct effects were reported only for those 
principal components originally found to be significant predictors of the 
given outcome. For a given predictor-mediator pair, a natural indirect 
effect is defined to be the product of the regression coefficient in the 
outcome model associated with a mediator and the regression coeffi-
cient in the mediator model associated with the predictor. Natural in-
direct effects represent the “indirect” effect of staff attitudes on MOUD 
outcomes that is due to induced changes to upstream MOUD outcomes. 
Natural indirect and direct effects are also represented as percentages of 
the total effect, which is the regression coefficient associated with the 
predictor in the corresponding model developed in 2.5. 

Additionally, confidence intervals for total, natural direct, and nat-
ural indirect effects were obtained. Total and natural direct effects were 
recovered directly from SAS output. Confidence intervals for indirect 
effects were recovered by following the approach described in Eqs. (6) 
and (7) of MacKinnon et al. (2004) to account for the non-normality and 
asymmetry of distributions of indirect effects. 
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3. Results 

3.1. Summary information of sites 

In total, 43 sites were included in this analysis. Across all sites, the 
following 14 states were represented in the study: (California (n = 4), 
Colorado (n = 1), Florida (n = 2), Hawaii (n = 3), Kansas (n = 1), Maine 
(n = 5), Maryland (n = 5), Minnesota (n = 2), Missouri (n = 1), New York 
(n = 5), Ohio (n = 4), Virginia (n = 6), Washington (n = 2), and Wis-
consin (n = 2)). Most jails (46.1 %) deliver healthcare to individuals who 
are incarcerated through a contracted model, in which a vendor is 
contracted to provide healthcare for the jail. The majority of jails 
screened for opioid use problems (88.5 %), notably through self- 
reported days of opioid use, clinical assessment or urinalysis. The ma-
jority of jails provided at least one MOUD (92.3 %), with naltrexone and 
buprenorphine being provided in more jails than methadone. 

Across the 43 sites, an average of 130.6 (SD=194.6) individuals were 
screened for an OUD and an average of 34.0 (SD=61.3) individuals were 
diagnosed with an OUD. Furthermore, 28.0 (SD=60.5) individuals, on 
average, were referred to treatment for an OUD and an average of 56.3 
(SD = 124.6) individuals received MOUD. Lastly, an average of 5.8 
(SD=12.4) individuals were referred to treatment in the community 
after release. A histogram of the number of staff survey participants 
across 43 sites is provided in Supplemental Material A (Fig. S3). 

3.2. Summary information of staff survey participants 

Of the 242 staff survey participants, 179 were from a participating 
jail and 63 from a partnering community-based treatment provider 
(Table 1). Among the participants that provided their demographic in-
formation, the mean age was 46 years. More than half of the participants 
identified as female (61.0 %), which may reflect the inclusion of health 
care professionals, and as Non-Hispanic (94.2 %) and White (70.5 %). 
Less than half of the participants completed a graduate or professional 
degree (43.6 %), and the median years of work in their profession was 16 
years. Participants had various occupations, including Deputy Sheriff, 
Warden, Probation Officer, Physician, Nurse and Medical Director. 

3.3. Dimension reduction of staff responses 

Response patterns to the 10 questions (Fig. 1) were largely explained 
by three principal components. Responses to all MOUD questions loaded 
positively onto Principal Component 1 (‘Overall Positive’), as indicated 

by loadings with magnitudes greater than 0.3 (Table 2). Therefore, 
larger scores of the ‘Overall Positive’ component indicate positive atti-
tudes towards MOUD, and smaller values indicate negative attitudes 
towards MOUD. Responses to the acceptability and effectiveness of 
naltrexone loaded positively onto Principal Component 2, whereas re-
sponses to the acceptability and effectiveness of methadone loaded 
negatively onto Principal Component 2 (‘Positive Naltrexone’). There-
fore, larger values of ‘Positive Naltrexone’ indicate positive attitudes 
towards naltrexone and negative attitudes towards methadone. Smaller 
values of ‘Positive Naltrexone’ indicate negative attitudes towards 
naltrexone and positive attitudes towards methadone. Lastly, responses 
to effectiveness of all MOUD loaded positively onto Principal Compo-
nent 3, whereas responses to acceptability of some MOUD loaded 
negatively onto Principal Component 3 (‘Negative Acceptability’). 
Therefore, larger values of ‘Negative Acceptability’ indicate negative 
attitudes towards the acceptability of MOUD and positive attitudes to-
wards the effectiveness of MOUD, whereas smaller values of ‘Negative 
Acceptability’ indicate the opposite relationship. 

3.4. Mixed-effects regression analysis 

Positive associations were found between ‘Overall Positive’ and all 
steps in the cascade of care (Table 3). Of these associations, ‘Overall 
Positive’ was found to be significantly associated with the number of 
individuals screened for an OUD, diagnosed with an OUD, and referred 
to treatment. Thus, the greater the value of ‘Overall Positive,’ or greater 
positivity towards MOUD, the more individuals screened, diagnosed, 
and referred to treatment. Negative associations were found between 
‘Positive Naltrexone’ and all steps in the cascade of care. Furthermore, 
all associations were statistically significant. Thus, the greater the value 
of ‘Positive Naltrexone,’ or greater positivity towards naltrexone and 
greater negativity towards methadone and buprenorphine, the less in-
dividuals screened, diagnosed, referred to treatment, received MOUD, 
and referred to treatment after release. Lastly, none of the associations 
between ‘Negative Acceptability’ and each step in the cascade of care 
were found to be statistically significant. 

3.5. Mediation analysis 

Both principal components, ‘Overall Positive’ and ‘Positive 
Naltrexone’ were found to be directly associated with the number of 
individuals diagnosed with an OUD, as well as indirectly, through the 
number of individuals screened (Table 4). Importantly, the total effect is 
mostly represented through the direct effect for both ‘Overall Positive’ 
and ‘Positive Naltrexone’ (84.7 % and 62.5 %, respectively). Similarly, 
the number of individuals referred to treatment was found to be directly 
associated with ‘Overall Positive’ and ‘Positive Naltrexone’ and indi-
rectly associated through the mediators, number of individuals diag-
nosed and screened. The total effect of ‘Overall Positive’ and ‘Positive 
Naltrexone’ was primarily composed of the natural indirect effects (68.1 
% and 56.2 %). The association between ‘Positive Naltrexone’ and the 
number of individuals that received MOUD was found to be directly 
associated, as well as indirectly through all mediators, the number of 
individuals screened, diagnosed, and referred to treatment. The total 
effect of ‘Positive Naltrexone’ was mostly represented through the nat-
ural direct effect (66.3 %), rather than through the natural indirect ef-
fects (36.1 %). Lastly, the mediation of the relationship between 
‘Positive Naltrexone’ and the number of individuals referred to treat-
ment after release appeared to be complex and not easily explained 
through the simple mediation analysis. The predictor ‘Negative 
Acceptability’ was not included in the mediation analysis, as the asso-
ciations between ‘Negative Acceptability’ and the MOUD outcomes were 
not statistically significant. 

Table 1 
Demographic information of staff survey participants.  

Variable N Percent Mean 

Age (years) 220  45.6 
Gender    

Female 136 61.0 %  
Male 87 39.0 % 

Ethnicity    
Hispanic or Latino 13 5.8 %  
Non-Hispanic or Non-Latino 213 94.2 %  

Race    
Asian 8 3.6 %  
Black or African American 35 15.6 %  
Native Hawaiian or Other Pacific Islander 4 1.8 %  
White 158 70.5 %  
Other 19 8.5 %  

Education    
High school graduate 6 2.5 %  
Some college, no degree 25 10.7 %  
Associate’s degree 28 12.0 %  
Bachelor’s degree 66 28.2 %  
Ph.D. 7 3.0 %  
Graduate or professional degree 102 43.6 %  

Time spent in profession (years) 231  16.0  
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4. Discussion 

This study determined that the provision of MOUD in United States 
jails is associated with attitudes held by staff members. Numerous 
studies have documented staff attitudes towards MOUD in the criminal 
legal system, yet few studies have determined whether these attitudes 
are associated with the provision of MOUD in jails. Additionally, this 
study identified three different staff response patterns towards MOUD, 
as well as how the associations between staff attitudes and the provision 
of MOUD are mediated by upstream MOUD outcomes. 

Firstly, the dimension reduction of the responses to the staff survey 
determined three distinct response patterns: ‘Overall Positive,’ ‘Positive 
Naltrexone,’ and ‘Negative Acceptability.’ These patterns are supported 
by studies that have examined attitudes towards MOUD in criminal legal 
settings. According to the literature, positive attitudes towards MOUD 
have been documented in the criminal legal system, most commonly by 
health services staff (McMillan and Lapham, 2005; Richard et al., 2020). 
The second pattern, ‘Positive Naltrexone,’ is consistent with beliefs often 
held by criminal legal staff, which may arise due to concerns of the 
diversion of methadone or buprenorphine, thus leading to favorable 
attitudes of naltrexone (Andraka-Christou et al., 2019; Victor et al., 

2022). Although unsubstantiated by the literature, the last pattern, 
‘Negative Acceptability,’ may reflect an understanding of the effective-
ness of MOUD, yet a belief that it is unacceptable for justice populations 
to be provided MOUD. 

The second key finding was that staff attitudes were significantly 
associated with MOUD outcome data. A negative association was iden-
tified between ‘Positive Naltrexone’ and all aspects of the cascade of 
care. Additionally, a positive association was identified between 
‘Overall Positive’ and the number of individuals screened, diagnosed, 
and referred to treatment in the jail. Lastly, ‘Negative Acceptability’ was 
not significantly associated with any aspects of the cascade of care, 
which may be due to a minimal variation explained by this response 
pattern as it was the third principal component identified in PCA. In 
summary, these associations are notable, as they indicate that attitudes 
towards the effectiveness and acceptability of MOUD are associated with 
the cascade of care, particularly the ability for individuals who are 
incarcerated to be screened, diagnosed, and referred to treatment for an 
OUD. 

Thirdly, the mediation analysis indicated that attitudes are associ-
ated with each MOUD outcome, both directly and indirectly through 
upstream MOUD outcomes. These results further elucidate the 

Fig. 1. Distribution of staff scores of the effectiveness and acceptability of five MOUD (buprenorphine (injection), buprenorphine (oral), methadone, naltrexone 
(injection), naltrexone (oral)). The box itself represents where 50 % of the scores are found. The circle in the middle of the box represents the mean score, whereas the 
line in the box displays the median score. The whiskers display the minimum and maximum scores, and the circle outside of the box represents an outlier. 
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importance of attitudes towards MOUD, as they are associated with each 
step of the cascade of care, and therefore, may influence the care in-
dividuals who are incarcerated receive. However, it is important to note 
that the indirect and direct effects of the analyses do not compute pre-
cisely to a total effect of 100 %. These results may be reflective of the 
rudimentary analysis, and thus, the complexity of the relationship be-
tween each step in the cascade of care may not fully be captured. Future 

analyses may consider utilizing more robust mediation analysis princi-
ples in order to accurately determine the most important points of 
intervention within the cascade of care. 

There are a few limitations to this analysis. Firstly, the population of 
each jail was not available. Therefore, we did not have a suitable de-
nominator for the MOUD outcomes (i.e. out of new jail inmates, how 
many screened, diagnosed, etc.). However, in the model, each outcome 

Table 2 
Loadings of responses on each component from principal components analysis.   

Principal 
Component 1 
‘Overall Positive’ 

Principal 
Component 2 
‘Positive 
Naltrexone’ 

Principal 
Component 3 
‘Negative 
Acceptability’ 

Effectiveness of 
Methadone 

0.46 ¡0.61 0.34 

Effectiveness of 
Bup. (oral) 

0.70 − 0.25 0.40 

Effectiveness of 
Bup. (inject) 

0.47 0.23 0.49 

Effectiveness of 
Nalt. (oral) 

0.47 0.57 0.41 

Effectiveness of 
Nalt. (inject) 

0.35 0.72 0.39 

Acceptability of 
Methadone 

0.54 ¡0.63 4.0E-4 

Acceptability of 
Bup. (oral) 

0.70 ¡0.39 − 0.08 

Acceptability of 
Bup. (inject) 

0.62 0.07 ¡0.56 

Acceptability of 
Nalt. (oral) 

0.70 0.25 ¡0.35 

Acceptability of 
Nalt. (inject) 

0.59 0.37 ¡0.59 

Note. Bolded values are loadings greater than 0.3 in magnitude. 

Table 3 
Results of analysis between attitudes towards MOUD and MOUD outcomes.  

MOUD outcome Principal 
Component 

Exp 
(B) 

95 % CI z p 

Individuals screened 
for an OUD 

‘Overall 
Positive’ 

1.16 [1.01, 
1.34] 

2.10 .04 

‘Positive 
Naltrexone’ 

0.84 [0.72, 
0.97] 

− 2.43 .02 

‘Negative 
Acceptability’ 

1.06 [0.92, 
1.22] 

0.80 .42 

Individuals diagnosed 
with an OUD 

‘Overall 
Positive’ 

1.37 [1.18, 
1.60] 

4.14 <

0.001 
‘Positive 
Naltrexone’ 

0.85 [0.73, 
0.99] 

− 2.11 .04 

‘Negative 
Acceptability’ 

0.98 [0.84, 
1.14] 

− 0.25 .81 

Individuals referred 
to treatment for an 
OUD 

‘Overall 
Positive’ 

1.41 [1.20, 
1.65] 

4.26 <

0.001 
‘Positive 
Naltrexone’ 

0.76 [0.65, 
0.89] 

− 3.33 <

0.001 
‘Negative 
Acceptability’ 

0.96 [0.82, 
1.13] 

− 0.47 .64 

Individuals that 
received MOUD 

‘Overall 
Positive’ 

1.08 [0.89, 
1.29] 

0.77 .44 

‘Positive 
Naltrexone’ 

0.70 [0.58, 
0.84] 

− 3.76 <

0.001 
‘Negative 
Acceptability’ 

0.91 [0.76, 
1.08] 

− 1.10 .27 

Individuals referred 
to treatment after 
release 

‘Overall 
Positive’ 

1.09 [0.96, 
1.24] 

1.28 .20 

‘Positive 
Naltrexone’ 

0.82 [0.72, 
0.94] 

− 2.91 .004 

‘Negative 
Acceptability’ 

0.97 [0.85, 
1.11] 

− 0.42 .67 

Note. Because outcomes are log-transformed, Exp(B) represents an adjusted 
mean ratio, i.e. the multiplicative factor by which the mean outcome increases 
with a 1 unit increase in the respective predictor. 

Table 4 
Results of mediation analysis by MOUD outcome. MOUD outcome.   

Effect of attitudes Value 95 % CI 

# of individuals diagnosed 
with an OUD 

‘Overall Positive’ 
Total effect 0.32 [0.17, 0.47] 
Natural direct effect 0.27 [0.14, 0.40] 
Natural indirect effect 
Through # screened 

0.07 [0.00, 0.14] 

‘Positive Naltrexone’ 
Total effect − 0.17 [− 0.32, 

− 0.01] 
Natural direct effect − 0.10 [− 0.24, 

0.03] 
Natural indirect effect 
Through # screened 

− 0.08 [− 0.15, 
− 0.02] 

# of individuals referred to 
treatment 

‘Overall Positive’ 
Total effect 0.34 [0.19, 0.50] 
Natural direct effect 0.11 [0.04, 0.18] 
Natural indirect effect 
Through # screened 
Through # diagnosed 

0.23 
− 0.02 
0.25 

[0.02, 0.45] 
[− 0.20, 
0.16] 
[0.13, 0.37] 

‘Positive Naltrexone’ 
Total effect − 0.28 [− 0.44, 

− 0.11] 
Natural direct effect − 0.14 [− 0.21, 

− 0.06] 
Natural indirect effect 
Through # screened 
Through # diagnosed 

− 0.11 
0.02 
− 0.13 

[− 0.23, 
0.02] 
[0.00, 0.04] 
[− 0.26, 
− 0.01] 

# of individuals received 
MOUD 

‘Positive Naltrexone’ 
Total effect − 0.36 [− 0.54, 

− 0.17] 
Natural direct effect − 0.24 [− 0.39, 

− 0.08] 
Natural indirect effect 
Through # screened 
Through # diagnosed 
Through # referred to 
treatment 

− 0.13 
− 0.02 
− 0.03 
− 0.08 

[− 0.20, 
− 0.07] 
[− 0.04, 
− 0.00] 
[− 0.07, 
− 0.00] 
[− 0.13, 
− 0.03] 

# of individuals referred to 
treatment after 
release 

‘Positive Naltrexone’ 
Total effect − 0.20 [− 0.33, 

− 0.07] 
Natural direct effect 0.03 [− 0.10, 

0.16] 
Natural indirect effect 
Through # screened 
Through # diagnosed 
Through # referred to 
treatment 
Through # received 
MOUD 

− 0.14 
− 0.02 
0.08 
− 0.20 
− 0.005 

[− 0.30, 
0.01] 
[− 0.04, 
0.00] 
[0.01, 0.16] 
[− 0.33, 
− 0.08] 
[− 0.05, 
0.03] 

Note. The value of each effect is reported on the linear predictor scale, i.e. on the 
log-scale of the respective outcome. The table displays the total effect of the 
attitudes on the MOUD outcome, as well as the natural direct effect (direct as-
sociation between attitudes & MOUD outcome) and the natural indirect effect 
(association between attitudes & MOUD outcome due to the relation between 
attitudes and an upstream MOUD outcome). Regression coefficients, 95 % CIs, 
and the percent of the total effect are displayed for all natural direct and indirect 
effects. 
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was log transformed, and thus, any denominator was captured indirectly 
through the random effects. Another limitation exists through potential 
data reporting errors. Sites provided their own MOUD outcome data for 
each month of the study, and there may have been inaccuracies due to 
human error. However, apparent inaccuracies were investigated by a 
project coordinator to ensure the data reported were correct. Lastly, the 
findings of the study may not be generalizable to all United States jails. 
The majority of the jails that enrolled in this study were already 
providing at least one MOUD (92.3 %) and had shown interest in 
expanding or enhancing the delivery of MOUD in their institution. Thus, 
these findings may not be applicable to United States jails that have not 
or do not plan to provide MOUD. 

Finally, it is important to consider reverse directionality of the 
identified associations, as well as interactions that may occur between 
attitudinal barriers and other barriers. That is, are the number of in-
dividuals provided MOUD affected by the attitudes held by staff, or do 
the number of individuals provided MOUD influence staff attitudes? 
Furthermore, the relationship between attitudes towards MOUD and the 
provision of care in jails is complex, and these observed associations may 
be a result of other barriers to MOUD, such as institutional and systemic 
barriers. More analyses are required to determine points of intervention. 

In conclusion, this analysis demonstrated that attitudes towards 
MOUD are associated with the provision of MOUD in United States jails. 
MOUD is a life-saving treatment for individuals who have been incar-
cerated, and although it has proven to be effective, it has yet to be fully 
implemented in many jails and prisons. Through this study, it has now 
been determined that attitudes towards MOUD are associated with the 
treatment and care for an OUD within jails. Future research may 
consider how coaching and providing technical assistance to criminal 
legal staff may impact their attitudes toward MOUD and further affect 
the provision of MOUD in jails and prisons. 
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