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Abstract
Background  We investigated the interaction between arrests for technical violations vs. receiving new charges with 
receiving community-based methadone treatment on time-to reincarceration (TTR) in a cohort of men with opioid 
use disorder (OUD) released from custody from two Connecticut jails from 2014 to 2018.

Methods  Hazard ratios (HR) were estimated for time to reincarceration for technical violations/infractions, 
misdemeanors only, felonies only, and both misdemeanors and felonies after adjusting for age, race/ethnicity, and 
receiving methadone treatment during incarceration or in the community following release. Moderation analyses 
tested the hypotheses that the benefits of receiving methadone in jail or the community on TTR were significantly 
different for people with only technical violations and infractions compared to misdemeanor and felony charges.

Results  In the sample of 788 men who were reincarcerated, 29.4% received technical violations with no new charges 
(n = 232) with the remainder of the sample receiving new charges consisting of 26.9% new misdemeanor charges, 
6.5% felony charges, and 37.2% both felony and misdemeanor charges. Compared to men who received new 
misdemeanor charges, TTR was significantly shorter among those who received technical violations and infractions 
with no new charges amounting to a 50% increase in TTR (334.5 days, SD = 321.3 vs. 228.1 days, SD = 308.0, p < 0.001; 
aHR = 1.5, 95% CI = 1.3, 1.8, p < 0.001). TTR of men who resumed methadone and were charged with a new crime was 
50% longer than those who resumed methadone and received technical violations/infractions with no new charges. 
(230.2 days, SD = 340.2 vs. 402.3 days, SD = 231.3; aHR = 1.5, 95%CI = 1.0, 2.2, p = 0.038).

Conclusions  Reducing technical violations may enhance the benefits of providing community-based methadone 
following release from incarceration on extending the time between incarcerations during the vulnerable time post-
incarceration and reduce the burden on correctional systems.
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Introduction
The prevalence of opioid use disorders (OUD) among 
people who are incarcerated in the United States (US) 
continues to rise, emphasizing the responsibility of the 
carceral health care system to deliver effective evidence-
based treatments for OUD [1–5]. The overwhelming 
majority of people with OUD who are incarcerated do 
not receive medication treatment for opioid use disor-
ders (MOUD) that include methadone, buprenorphine 
and naltrexone and as a result suffer involuntary with-
drawal, often without adequate medical and behavioral 
support [6, 7]. To address these concerns, some juris-
dictions have offered MOUD in their correctional sys-
tems. Post-release outcomes of overdose, continuation 
of methadone and buprenorphine upon release, ongoing 
drug use, and recidivism have been evaluated in some 
jurisdictions offering MOUD in carceral settings [8–17] 
and in subsequent systematic reviews [18–20]. Results 
have consistently supported the effectiveness of metha-
done treatment for OUD as a gold-standard strategy in 
preventing overdose and continuing treatment after tran-
sitioning into the community from periods of incarcera-
tion [5, 15–17, 21, 16]. Data from Rhode Island and New 
York City suggest providing buprenorphine in carceral 
settings can reduce overdose mortality [22–24]. Limited 
attention has been paid to investigate benefits of receiv-
ing methadone and buprenorphine treatment while 
incarcerated on subsequent reincarceration and results 
among published reports are contradictory. Studies from 
Connecticut [7] and Baltimore [9] in the US, France, New 
South Wales in Australia, and Canada found no differ-
ence in the proportion of individuals reincarcerated while 
a study from Albuquerque (US) reported a delay in rein-
carceration if individuals received MOUD while incarcer-
ated [10, 13, 15–17]. Studies from Connecticut, Australia, 
and Canada found lower risk of reincarceration among 
individuals who resumed methadone or buprenorphine 
following release from prison and jails [14, 15].

Many of those released from custody are placed on 
some form of community supervision consisting of pro-
bation and parole [25–27]. One quarter of the 3.8  mil-
lion people who are on probation or parole in the US 
were incarcerated from drug-related offenses [26]. Recent 
research has called attention to the disproportionate 
representation of people with OUD within populations 
of people who are incarcerated, many of whom experi-
ence a revolving door of incarceration [28–31]. Supervi-
sion violations of probation or parole account for 45% of 
new prison admissions in the US of which 25% are due to 
technical violations [32].

Prior research has found that intensity of supervision is 
associated with increased risk of violations and reincar-
ceration which are the greatest for absconding [33, 34]. 
Research suggests that violation of supervision does not 

attenuate the risk of engaging in future recidivism and 
in certain circumstances can increase risk. Studies have 
found that technical violations account for up to 80% of 
returns to incarceration with new charges accounting for 
a relatively small proportion costing up to 2.8 billion dol-
lars [35, 36]. Violations can include failure to appear at 
appointments with probation officers and court appear-
ances, possession of illicit drugs or their presence in toxi-
cology screens, motor vehicle infractions, outstanding 
warrants, non-payment of civil fines, and refusal to follow 
up with referrals to mandated substance use treatment or 
social services [37, 29]. People who do not resume meth-
adone/buprenorphine treatment in the community may 
be at greater risk of receiving technical violations and 
infractions because of having mandates added as condi-
tions of their release including follow-up with treatment.

A recent study of people with OUD who were recently 
released from incarceration in Massachusetts inves-
tigated risk of recidivism and found that receiving 
buprenorphine in jail reduced arraignments and rein-
carceration but not violations of probation 31. It did not 
examine how continuing treatment in the community 
shaped reductions in recidivism. This study did not pro-
vide information on the pathway of generating arrest 
warrants out of probation violations and the process of 
deciding arraignments. Greater research is needed that 
teases apart the impact of engagement in the community 
on the pathway of technical violations, arrest warrants 
from probation violations and the process of decid-
ing arraignments. This missing element is particularly 
important because engagement in treatment as a condi-
tion of release is strongly linked to technical violations. 
community. Being on probation and parole can increase 
risk of experiencing technical and violations of proba-
tion that involve appearing in court, treatment, or other 
dimensions of substance use disorder treatment.

The unified corrections system in Connecticut, wherein 
a single state agency oversees all jails and prisons, pro-
vides a unique opportunity for such an examination. We 
recently reported findings from a retrospective case-con-
trol study of a pilot program that offered methadone to 
men incarcerated in two jails in Connecticut [8]. Treat-
ment was offered only to those who had been receiving 
methadone at the time of their incarceration and was 
dependent on the treatment capacity within the jails. 
As a result, only 42% of eligible men continued treat-
ment throughout their time in jail. Our study revealed 
that following release from custody, treatment while 
in jail resulted in a lower rate of overdose and greater 
resumption of methadone treatment, consistent with 
other studies exploring these outcomes. Although there 
were no overall differences in reincarceration following 
release from custody, resumption of methadone follow-
ing release from custody was associated with a significant 
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time delay to reincarceration [8]. One issue unaddressed 
in the prior publication was a determination whether the 
reasons for reincarceration differed between those who 
received methadone and those who did not receive meth-
adone treatment, either while incarcerated or following 
release from custody. Investigating differential pathways 
to reincarceration and the impact of engaging in MOUD 
treatment following initial release from custody could 
identify potential avenues of intervention to increase 
engagement in care and reduce reincarceration.

Recently incarcerated persons who are on probation 
and parole may be at greater risk of experiencing tech-
nical violations and violations of probation that consist 
of not following up with treatment or other aspects of 
substance use disorder treatment, court appearances, 
positive urine toxicology screens and other forms of not 
following up with mandated conditions of release. Peo-
ple diagnosed with OUD may experience more punitive 
responses from probation and parole officers that result 
in violations of probation and technical violation without 
any additional charges. In these instances, reincarcera-
tion occurs without going through adjudication for a new 
case. Technical violations of probation or parole are not 
by themselves criminal offenses (e.g., failing to report for 
a scheduled office visit, missing a curfew, lack of employ-
ment or attendance at school, testing positive for drug or 
alcohol use, failure to appear and some driving offenses). 
People with technical violations may experience rearrest 
more quickly if they return to drug use in the commu-
nity. Studies are yet to examine if possible, benefits of 
MOUD on reincarceration are differentially experienced 
by people following release from custody who are at risk 
of technical violations compared to those who commit 
misdemeanors and felonies. Technical violations offer 
opportunities for enhanced treatment, linkage to services 
and policies that divert people into treatment rather than 
incarceration.

The present study
The State of CT initiated a pilot program to provide 
methadone to individuals in two mens’ jails to individu-
als who, prior to being jailed. Individually identified 
data were obtained from Connecticut Department of 
Correction (CT DOC) for 1,564 men eligible for treat-
ment who had been jailed between October 2013 and 
December 2018. DOC provided the research team dates 
of release and reincarceration, provision of methadone 
treatment in jail, and demographics. Only 660 (42.2%) of 
those eligible received treatment throughout their time 
in custody because the pilot program had limited treat-
ment capacity. The first published paper using this data-
set found that receiving methadone while in jail was not 
associated with a decrease in the percent of men rein-
carcerated nor in the TTR. However, we did not look at 

whether these effects varied as a function of the reason 
for reincarceration. The focus of the present manuscript 
is to test the hypothesis that time until reincarceration 
co-varied by characteristics of the reason for reincarcera-
tion. The sample was restricted to include a subset of 788 
men because they experienced reincarceration during the 
study period from 2014 to 2018. The present study added 
data from court records on the charges that led to the 
reincarceration of 788 of the 1564 men to the compiled 
data from the initial study [7].

Methods
Data
For this study, the data on the 788 men who were rein-
carcerated were linked by the CT Department of Mental 
Health and Addiction Services (DMHAS) to data con-
cerning resumption of methadone following release. Indi-
vidual cases (those treated throughout their initial time in 
jail) and controls (those either not started on methadone 
or whose treatment was terminated) were matched to 
DMHAS records to identify individuals resuming metha-
done and the date of resumption. Because all men in the 
study were being treated with methadone prior to their 
initial incarceration, post-release treatment is referred to 
as ‘resumption of community methadone.’

For this study, linked data on reasons for reincarcera-
tion were supplied from the CT Judicial Branch Court 
Special Services Division. Offenses leading to reincarcer-
ation were analyzed based on the CT General Statute and 
collapsed into categories.

Severity of charges. A hierarchical categorical vari-
able was created in ascending order indicating if all the 
offenses leading to reincarceration were (1) only tech-
nical violations and infractions with no new criminal 
charges, (2) only new misdemeanor charges, and (3) only 
new felony charges. We also created a composite variable 
that included both new felony and misdemeanor charges. 
In the hierarchy, individuals with charges in multiple cat-
egories were assigned to the more severe. In addition, the 
CT-Uniform Crime Reporting (UCR) codes enumerated 
in the Connecticut General Statutes were used to create 
variables for each of the crime types: (1) drug crimes, (2) 
property crimes, (3) offenses against public peace and 
safety, (4) obstruction, (5) violent crimes as well as a cat-
egory for miscellaneous other crimes.

Time-to-reincarceration (TTR) was calculated using 
data from the CT DOC as the number of days between 
release from and reincarceration in the state correctional 
system.

Receiving methadone treatment during incarcera-
tion and in the community was constructed as a pair of 
dichotomous variables measuring whether methadone 
was received throughout incarceration and/or resumed 
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in the community following release from custody, creat-
ing four mutually exclusive categories.

Race and ethnicity were reported by the CT-DOC as 
(1) Black, (2) White, (3) Hispanic, and (4) other, including 
Asian, Native American, or multi-racial in the CT DOC 
dataset. Age was categorized into 18–23, 24–29, 30–39, 
40–49, and > 50 years.

Statistical analyses
Descriptive analyses included summary statistics of rea-
sons for reincarceration and demographic characteris-
tics. Crime types were examined only for the descriptive 
analyses. Bivariate tests of significant differences between 
resumption of methadone in the community and all the 
independent variables were performed using Mann-
Whitney (2 groups) and Kruskal-Wallis (2 or more 
groups) tests for categorical variables because of their 
capacity to identify group differences and handle non-
normally distributed continuous data [38–42]. TTR was 
stratified by severity of charges, reasons for reincarcera-
tion, and resumption of methadone in the community. 
Survival curves of the hazard rates of TTR by severity of 
charges and resumption of treatment were visualized to 
evaluate the data for the potential of interaction effects 
[43]. Diagnostic analyses were performed to estimate 
associations between a categorical variable with catego-
ries of (1) treatment while in jail only, (2) treatment in 
the community only, (3) treatment in jail and in the com-
munity, with (4) no treatment as the referent group. To 
increase the efficiency and parsimony of the model we 
only included resumption of community methadone in 
the main and interaction effects models.

In our preliminary analyses, crime type was not sig-
nificantly associated with a difference in TTR and none 
of the interactions were significant and as a result was 
only provided in the descriptive results section. Survival 
regression analyses were performed on charge types 
and their interactions with resumption of methadone 
and were not found to be significantly associated with 
TTR. The TTR did not significantly differ by the type of 
charges. These insignificant results are not included in 
this analysis as they were not part of our core hypothesis 
and question. Instead, descriptive data for crime type was 
included in descriptive statistics.

Unadjusted and adjusted time-to-event analyses mod-
eled the impact of severity of charges, resumption of 
methadone in the community, treatment in jail, and 
demographic characteristics on TTR [43]. We per-
formed several diagnostic analyses prior to arriving at 
our final regression models. The first step determin-
ing that proportional hazards assumptions using the log 
rank test with equality of survivor functions were vio-
lated [44, 45]. Thus, survival curves were parameterized 
using semi-parametric accelerated failure time models 

[44–46]. A Weibull model, which allows a continuous 
probability distribution that is flexible to fit an exten-
sive range of data distributions [47, 48], was created with 
variables of resumption of community methadone and 
severity of charges to estimate the effects of severity of 
charges – technical violations/infractions, misdemean-
ors only, felonies only, and misdemeanors and felonies 
– and resumption of treatment on TTR after adjusting 
for demographic covariates [44–46]. Hazard ratios (HR) 
were further adjusted for age, race/ethnicity, receiving 
treatment during incarceration, and resumption of com-
munity treatment.

Moderation analyses were performed to test if the 
effects of resuming community treatment on TTR var-
ied as a function of the severity of charges and reasons 
for reincarceration. The next step of the regression mod-
els consisted of including interaction terms of resump-
tion of treatment by severity of charges with receiving 
methadone + misdemeanor only as the referent category. 
All statistical analyses were performed using STATA v16 
[49].

Results
Descriptive statistics
Descriptive statistics for the subsample of 788 men who 
were reincarcerated are provided in Table  1. Significant 
tests results for the Mann-Whitney and Kruskal Wallis 
are shown using p-values testing for significant differ-
ences between days to reincarceration and resumption 
of methadone for severity of charges and demographic 
characteristics, and the interaction between resumption 
of methadone and severity of charges. The initial analysis 
of the raw remand to custody data created charge-level 
categories measuring severity of charges as well as types 
of offenses. There was a total of 3,407 charges across 
the whole sample of 788 men who were incarcerated, 
amounting to an average of 4.1 (SD = 4.3) new charges 
per person. Severity of charges. Technical violations 
and infractions with no new charges led to incarcera-
tion of 29.4% (n = 232) of the sample. Participants rein-
carcerated for new charges involving misdemeanors with 
no felonies accounted for 26.9% (n = 212), felonies with 
no misdemeanor charges accounted for 6.5%, (n = 51), 
and the combination of new felony and misdemeanor 
charges accounted for 37.2% (n = 293) of readmissions to 
incarceration. Types of new charges leading to reincar-
ceration. Property offenses were the most common new 
charges, involved in 40.5% of all new reincarcerations, 
followed by flight or failure to appear, disturbance of pub-
lic peace, drug law offenses, part 1 crimes, obstruction 
of justice, forgery/fraud, and all other offenses. Men who 
received methadone in jail accounted for 43.3% (n = 341) 
of those reincarcerated while, of those reincarcerated, 
58.5% (n = 461) had resumed community treatment.
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Main effects of severity of charges and resumption of 
treatment on TTR after adjusting for sociodemographic 
characteristics
Table 2 presents mean TTR by severity of charges, treat-
ment during incarceration, and resumption of com-
munity methadone, the model’s unadjusted (uHR) and 
adjusted hazard rates (aHR) and p-values for statisti-
cal tests of significance. Methadone resumption in the 
community significantly increased TTR by 47.1% com-
pared to men who did not (SD = 320.5, p < 0.001 vs. 217.9 
days, SD = 287.9; 345.4 days; aHR = 0.6, 95% CI = 0.5, 0.7, 
p < 0.001; uHR = 0.6, 95% CI = 0.5, 0.7, p < 0.001). Com-
pared to men who received new misdemeanor charges, 
TTR was significantly shorter among men who received 

technical violations or infractions with no new charges 
(334.5 days, SD = 321.3 vs. 228.1 days, SD = 308.0, 
p < 0.001; aHR = 1.5, 95% CI 1.3, 1.8, p < 0.001; uHR = 1.6, 
95% CI = 1.3, 1.9, p < 0.001), amounting to a 50% shorter 
TTR (Table  2). No significant difference was identified 
in TTR between those who were reincarcerated due to 
felonies and misdemeanors compared to misdemeanors 
only. In the unadjusted models, TTR was not different for 
men jailed in New Haven versus Bridgeport (313.0 days 
SD = 347.5 vs. 261.7, SD = 351.4, p = 0.081) but the HR 
was lower for the men jailed in New Haven (uHR = 0.9, 
95%=0.7, 0.9, p = 0.030).

Assessment of interaction between severity of charges and 
resumption of methadone on TTR
Figure  1 presents survival curves of TTR by severity of 
charges and receipt of jail-based methadone. Figure  2 
presents survival curves of TTR by severity of charges 
(any new criminal charge versus technical violation) and 
resumption of community-based methadone. The sur-
vival curves for TTR were nearly identical for men with 
technical violations/infractions regardless of resumption 
of methadone and for men with new criminal charges 
who resumed methadone (Figs. 1 and 2).

Statistical assessment of resumption of methadone by 
severity of charge interaction effects. The data in Table 3 
presents the interactions between receiving metha-
done in the community and whether reincarceration 
resulted from technical violations/infractions with no 
new charges or new charges consisting of misdemeanor 
and felony offenses without violations or infractions. The 
mean number of days to reincarceration was stratified by 
resumption of community methadone to illustrate dif-
ferences in the TTR by severity of charges. On average, 
TTR for men with technical violations/infractions who 
received methadone in the community was only four days 
longer than their counterparts who did not receive treat-
ment (230.2 days SD = 340.2 vs. 225.7, SD = 397.5). The 
difference in mean survival times of men who resumed 
community methadone after release was ≥ 177.47 days 
for misdemeanor with no felony charges, ≥ 201.22 days 
for felony with no misdemeanor charges, and ≥ 165.88 
days for combination of felony and misdemeanor charges 
among those treated compared to those who were not 
treated. TTR of men who resumed methadone and 
received technical violations/infractions with no new 
charges was significantly shorter than men who resumed 
methadone and were charged new crime (230.2 days, 
SD = 340.2 vs. 402.3 days SD = 231.3, p < 0.001) amount-
ing to a 50% increase in TTR (aHR = 1.5, 95% CI = 1.0, 
2.2, p = 0.038). None of the other interaction terms were 
significantly associated with TTR after adjusting for 
potential confounders. No significant differences were 

Table 1  Charges Leading to Reincarceration. Frequencies 
and proportions of severity of charges, types of crimes and 
demographic characteristics of 788 study participant who 
experienced reincarceration

Overall
%(n)

Severity of charges

  Misdemeanor - no felony charges 26.9 (212)

  Violation/infraction only - No criminal charges 29.4 (232)

  Felony - no misdemeanor charges 6.5 (51)

  Combination of felony and misdemeanor charges 37.2 (293)

Property 40.5 (319)

Violent Offense 37.2 (293)

Flight/failure to appear 24.8 (195)

Part 1 crimes 21.2 (167)

Public Peace 23.1 (182)

Obstruction 12.8 (101)

Forgery/Fraud 15.7 (124)

Misc/other/weapons/violation order of protection 12.2 (96)

Type of drug crime

  None 77.7 (612)

  Possession only 15.5 (122)

  Trafficking only 5.5 (43)

  Trafficking and possession 1.4 (11)

Location

  New Haven 60.2 (474)

  Bridgeport 39.9 (314)

Race/Ethnicity

  White 62.1 (489)

  Black 12.2 (96)

  Hispanic 21.6 (170)

  Other 4.2 (33)

Age (years)

  23–29 7.9 (62)

  30–39 44.0 (347)

  40–49 26.8 (211)

  50+ 21.3 (168)

Treated in jail 43.3 (341)

Resume Methadone in the Community 58.5 (461)
Part 1 crimes consist of Murder, Assault, Rape and Arson
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observed for TTR by jail-based treatment (results avail-
able upon request).

Discussion
We analyzed merged databases from three state agen-
cies in Connecticut to better understand factors that 
influence the likelihood of reincarceration in a cohort of 
men with OUD who had been receiving treatment with 
methadone at the time they were jailed. We focused on 
the impact of resuming methadone treatment follow-
ing release from jail and on the charges that led to their 
reincarceration. Findings from our study suggest that 
TTR was shorter for men who received technical vio-
lations and infractions compared to any new charges. 
Findings from our interaction analyses suggest technical 
violations may reduce the beneficial impacts of resum-
ing community methadone, in terms of delaying TTR 
compared to men who were charged with new crimes 
[5]. Findings from our study show as much as a 200-day 
increase in TTR except in the case of technical viola-
tions. These findings do not undermine the importance 

of providing community-based methadone treatment fol-
lowing release but rather underscore the need to provide 
supportive alternatives to reincarceration based on tech-
nical violations to ensure that people with OUD stay in 
the community.

Limitations and avenues of future research
There are several limitations worth noting and each 
might give rise to fruitful avenues of future research. 
Our study dataset included a limited number of sociode-
mographic variables and did not measure whether par-
ticipants were receiving other interventions alongside 
methadone treatment. We did not examine or consider 
crime types (i.e., property versus drug sales versus violent 
offenses) but rather compared effects across broad cat-
egories of charges. This paper did not examine whether 
the revocation process is faster than that for a new 
charge. The data necessary to assess whether the revoca-
tion process was not available for this study. It was not 
possible to determine if multiple offenses occurring on 
the same day would a revocation result in a faster return 

Table 2  Unadjusted and adjusted hazard ratios estimating main effects between severity of charges, resumption of treatment and 
TTR (n = 788)

Mann-Whitney/Kruskal-Wallis tests
Days (SD) p-value uHR p-value aHR p-value

Severity of charges < 0.001
  Misdemeanor - no felony charges 334.5 (321.3) Ref Ref

  Violation/infraction only - no criminal charges 228.1 (321.2) 1.6 (1.3, 
1.9)

< 0.001 1.5 (1.3, 
1.8)

< 0.001

  Felony - no misdemeanor charges 297.2 (308.0) 1.1 (0.8, 1.5) 0.435 1.1 (1.8, 1.5) 0.476

  Combination of felony and misdemeanor charges 312.5 (296.1) 1.1 (0.9, 1.3) 0.431 1.1 (0.9, 1.3) 0.451

Resume Methadone in the Community < 0.001
  Yes 292.5 (313.6) 0.6 (0.5, 

0.7)
< 0.001 0.6 (0.5, 

0.7)
< 0.001

  No 217.9 (287.9) Ref Ref

Treated in jail 0.256

  Yes 308.8 (312.8)

  No 280.1 (314.1)

Location 0.081
  New Haven 313.0 (347.5) 0.9 (0.7, 

0.9)
0.030 0.9 (0.8, 1.0) 0.103

  Bridgeport 261.7 (351.4) Ref Ref

Race/Ethnicity 0.043
  White 297.2 (302.0) Ref Ref

  Black 330.3 (439.1) 1.0 (0.8, 1.3) 0.874 0.9 (0.7, 1.2) 0.427

  Hispanic 276.0 (266.7) 1.1 (0.9, 1.3) 0.392 1.0 (0.9, 1.2) 0.721

  Other 199.9 (254.9) 1.5 (1.1, 
2.1)

0.026 1.3 (0.9, 1.9) 0.170

Age (years) 0.31

  23–29 353.7 (363.2) Ref Ref

  30–39 273.0 (282.8) 1.3 (0.9, 1.7) 0.056 1.3 (1.0, 1.7) 0.102

  40–49 286.6 (276.3) 1.2 (0.9, 1.7) 0.136 1.2 (0.9, 1.5) 0.336

  50+ 317.9 (388.2) 1.2 (0.9, 1.6) 0.221 1.1 (0.8, 1.5) 0.422
uHR: unadjusted Hazard Ratio; aHR adjusted Hazard Ratio; SD: Standard Deviation; * p < 0.05; **p < 0.01; ***p < 0.001; ref: Referent category for categorical variable in 
regression; Models with interaction terms adjusted for age, race, and location
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to jail. Additional research is needed to determine if the 
times of multiple offenses, the speed with which proba-
tion officers report violations to court officials and other 
nuanced factors are associated with increased speed of 
returning to jail.

This study generalizes only to jail and community-
based corrections and not to prisons. Additionally, the 
study was conducted at only 2 sites and since this study 
methadone has expanded to 10 of the 13 jails and pris-
ons in the state. Future research must examine how 

Fig. 2  Survival curves of TTR by severity of charges and resumption of community-based methadone (CBM)

 

Fig. 1  Survival curves of TTR by severity of charges and receiving jail-based methadone (JBM)
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other medications including buprenorphine and Vivitrol 
impact recidivism using similar designs than prior studies 
with overdose as the outcomes. Prior studies suggest that 
buprenorphine and Vivitrol may have similar impacts. 
Future research must investigate if there is something 
specifically unique about methadone or if similar results 
are seen across the other types of medications.

While complicated to achieve, future research must 
create discrete categorical variables to elucidate the 
impact of methadone (or any other attempt to keep peo-
ple with OUD out of the corrections system) on reducing 
specific types of crimes and the consequent incarcera-
tions. This study only examined the effects of jail- and 
community-based incarceration on reincarceration for 
people who were receiving methadone prior to incarcera-
tion. Greater research is warranted that elucidates the 
effects of initiating methadone treatment in correctional 
settings for people who were not previously receiving 
treatment. Future research must investigate the impact of 

resuming methadone on employment, educational, fam-
ily stability, and psychosocial needs through improved 
functioning, all of which might reduce recidivism.

Additionally, this study did not include types or fre-
quencies of the activities underlying the technical viola-
tions. We compared charges resulting from technical 
violations only to charges that included new misde-
meanor or felony charges with or without violations. We 
did not investigate whether the types or frequencies of 
activities underlying the technical violations could lead 
to a faster time until reincarceration. This would create 
many additional categories of comparison and were out-
side of the of the research hypothesis and the statistical 
power of sample to assess. This is nonetheless an impor-
tant line of future inquiry.

Health and well-being are negatively impacted by rein-
carceration. Reincarceration cuts important social ties, 
relationships with the health care and social service 
system, and peer networks resulting in greater risk of 

Table 3  Categorical by dichotomous interactions between receiving methadone and dummy variables of charge level with 
misdemeanor as the reference group (n = 788)

TTR
Mann-Whitney/Kruskal-Wallis tests
+Resume −Resume Mean Diff.
Days (SD) Days (SD) Days p-value uHR p-value aHR p-value

Resume methadone 0.6 (0.4, 
0.7)

< 0.001

Misdemeanor - no felony ref

Violation/infraction only 1.2 (0.9, 1.6) 0.184

Felony - no misdemeanor 1.2 (0.8, 1.9) 0.413

Felony and misdemeanor 1.1 (0.8, 1.5) 0.604

Resume*Charge level < 0.001

Resume*Misdemeanor 402.3 (349.8) 224.8 (231.3) -177.47 ref ref.

Resume*Violation/Infr. 230.2 (340.2) 225.7 (397.5) -4.5 1.5 (1.1, 
2.2)

0.028 1.5 (1.0, 
2.2)

0.038

Resume*Felony 399.8 (363.5) 198.6 (207.3) -201.22 0.9 (0.5, 1.6) 0.685 0.9 (0.5, 1.6) 0.604

Resume*Misd/Felony 375.9 (324.6) 210.1 (206.7) -165.88 1.0 (0.7, 1.4) 0.996 1.0 (0.7, 1.4) 0.951

Model 1
Community treatment status
Resume methadone 0.6 (0.4, 

0.7)
< 0.001

Charges
Misdemeanor - no felony ref

Violation/infraction only 1.2 (0.9, 1.6) 0.184

Felony - no misdemeanor 1.2 (0.8, 1.9) 0.413

Felony and misdemeanor 1.1 (0.8, 1.5) 0.604

Model 2: Interaction effects
Community treatment status*Charges < 0.001

Resume*Misdemeanor 402.3 (349.8) 224.8 (231.3) -177.47 ref ref.

Resume*Violation/Infr. 230.2 (340.2) 225.7 (397.5) -4.5 1.5 (1.1, 2.2) 0.028 1.5 (1.0, 
2.2)

0.038

Resume*Felony 399.8 (363.5) 198.6 (207.3) -201.22 0.9 (0.5, 1.6) 0.685 0.9 (0.5, 1.6) 0.604

Resume*Misd/Felony 375.9 (324.6) 210.1 (206.7) -165.88 1.0 (0.7, 1.4) 0.996 1.0 (0.7, 1.4) 0.951
uHR: unadjusted Hazard Ratio; aHR adjusted Hazard Ratio; SD: Standard Deviation; * p < 0.05; **p < 0.01; ***p < 0.001; ref: Referent category for categorical variable in 
regression; Models with interaction terms adjusted for age, race, and location
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homelessness and overdose upon return to the commu-
nity. Our prior report found that methadone treatment 
after release from custody attenuated the likelihood of 
reincarceration [5]. The current study deepens the exist-
ing body of literature by examining whether the benefit 
of receiving methadone varied across different reasons 
for reincarceration and points to a major reason for the 
revolving door of incarceration among people with OUD. 
The most troubling part of this finding is that treatment 
with methadone increase TTR except for those brought 
to court because of technical violation alone. (Figures  1 
and 2). Findings from this study suggest that technical 
violations of probation may diminish the positive public 
health effects of receiving community methadone follow-
ing incarceration and shorten the time spent in the com-
munity free from reincarceration.

Implications for practice and policy
The implications of our investigation provide evidence 
that can be considered within jurisdictions that are iden-
tifying critical points of intervention to reduce the fun-
neling of people with substance use disorders into the 
criminal justice pipeline. Our findings suggest that tech-
nical violations without any new charges is a major point 
of reentry into the carceral system and out of the commu-
nity-based addiction treatment system. Policymakers and 
legislators must consider technical violations as a critical 
point to promote intervention to reduce incarceration. 
Such interventions could enhance resources to adhere 
to the strictures of probation, deliver training to prevent 
the re-incarceration of people with OUD. The Sequential 
Intercept Model provides a useful policy framework for 
integrating greater diversionary resources into post-jail 
services that prevent reincarceration through technical 
violations [50, 51]. Our findings support current initia-
tives to expand the use of SIM as an approach to deploy-
ing social and health care resources to critical points of 
recidivism along the criminal legal pipeline.

Implications of our findings support successful 
approaches to train probation officers to provide alterna-
tives to issuing technical violations, including providing 
greater social and health care resources to people with 
OUD. Potential trainings could include motivational 
interviewing and/or linkage to care models that involve 
social workers, peer navigators or community health 
workers. Research is needed that focuses on whether bol-
stering social and health care resources as an alternative 
to incarceration will reduce the frequency of technical 
violations.

It should not be inferred as an implication from this 
study that methadone treatment is the cause of tech-
nical violations, higher likelihood of reincarceration 
and therefore questioning its use for this population. 
Instead, departments of corrections in state and local 

jurisdictions, criminal legal practitioners and clinicians 
can use this information to justify research into alterna-
tives to reincarceration to deploy at the time of a possible 
technical violation to increase support in the community 
as opposed to resorting to rearrest and reincarceration. 
A clear implication of this study is the issuance of techni-
cal violations to people with OUD diminished the impact 
of methadone on reincarceration-free time in the com-
munity. A conclusion from this analysis is that technical 
violations are what is needed to be changed in the crimi-
nal legal system and replaced with enhanced supportive 
interventions that increase access to familial supports, 
employment/vocational and educational options in the 
community. Findings from this study lend support for 
enhancing community-driven efforts to get people with 
prior criminal justice involvement engaged in care fol-
lowing release from carceral settings. Focusing greater 
social and health care resources on diversion away from 
criminal legal system involvement could prevent and 
reduce reincarceration.

Acknowledgements
We wish to thank Michael Hines and Gary Robarge at the Court Special 
Services Division of the Connecticut Judicial Branch for providing access to 
the wealth of detail information about the court appearance for individuals 
who were reincarcerated.

Authors’ contributions
PM contributed to writing the manuscript, data analysis, data merging, data 
cleaning and writing the literature review. RH contributed to writing the 
manuscript, data analysis, supervision of the research, and conception of the 
research idea. AV contributed to writing the manuscript, data analysis, and 
conception of the research idea. AH contributed to writing the manuscript, 
data analysis and conception of the research idea. LG contributed to writing 
the manuscript and editing, data analysis and conception of the research idea. 
MD contributed to writing the manuscript and editing. RB contributed to 
statistical analysis and data analysis. All authors reviewed the manuscript.

Funding
National Institute on Drug Abuse, T32019426, to Marotta. National 
Institute on Drug Abuse, K12041449, to Marotta. National Institute on 
Drug Abuse, R25037190, to Marotta.

Data Availability
Data is available through a request process upon request.

Declarations

Ethics approval and consent to participate
Data was fully deidentified and exempted from human subjects research.

Consent for publication
All the authors consent to publish this manuscript in its current form.

Competing interests
The Authors have no competing interests to declare financial or otherwise.

Received: 7 March 2023 / Accepted: 25 May 2023



Page 10 of 11Marotta et al. Substance Abuse Treatment, Prevention, and Policy           (2023) 18:43 

References
1.	 Flam-Ross JM, Lown J, Patil P, et al. Factors associated with opioid-involved 

overdose among previously incarcerated people in the U.S.: a community 
engaged narrative review. Int J Drug Policy. 2022;100:103534. https://doi.
org/10.1016/J.DRUGPO.2021.103534

2.	 Gan WQ, Kinner SA, Nicholls TL, et al. Risk of overdose-related death for 
people with a history of incarceration. Addiction (Abingdon England). 
2021;116(6):1460–71. https://doi.org/10.1111/ADD.15293

3.	 Ranapurwala SI, Shanahan ME, Alexandridis AA, et al. Opioid overdose mor-
tality among former North Carolina inmates: 2000–2015. Am J Public Health 
Published online. 2018. https://doi.org/10.2105/AJPH.2018.304514

4.	 Krawczyk N, Feder KA, Fingerhood MI, Saloner B. Racial and ethnic differences 
in opioid agonist treatment for opioid use disorder in a U.S. national sample. 
Drug Alcohol Depend. 2017;178(June):512–8. https://doi.org/10.1016/j.
drugalcdep.2017.06.009

5.	 Malta M, Varatharajan T, Russell C, Pang M, Bonato S, Fischer B. Opioid-related 
treatment, interventions, and outcomes among incarcerated persons: a 
systematic review. PLoS Med. 2019;16(12). https://doi.org/10.1371/JOURNAL.
PMED.1003002

6.	 Fatal Re-Entry. : Legal and Programmatic Opportunities to Curb Opioid Over-
dose Among Individuals Newly Released from Incarceration by Leo Beletsky, 
Lindsay LaSalle, Michelle Newman, Janine Paré, James Tam, Alyssa Tochka 
:: SSRN. Accessed August 25, 2022. https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=2628297

7.	 Lee JD, McDonald R, Grossman E, et al. Opioid treatment at release from jail 
using extended-release naltrexone: a pilot proof-of-concept randomized 
effectiveness trial. Addiction (Abingdon England). 2015;110(6):1008–14. 
https://doi.org/10.1111/add.12894

8.	 Haas A, Viera A, Doernberg M, et al. Post-incarceration outcomes for individu-
als who continued methadone treatment while in Connecticut jails, 2014–
2018. Drug Alcohol Depend. 2021;227:108937. https://doi.org/10.1016/J.
DRUGALCDEP.2021.108937

9.	 Kinlock TW, Gordon MS, Schwartz RP, Fitzgerald TT, O’Grady KE. A randomized 
clinical trial of methadone maintenance for prisoners: results at 12 months 
postrelease. J Subst Abuse Treat. 2009;37(3):277–85. https://doi.org/10.1016/J.
JSAT.2009.03.002

10.	 Gryczynski J, Kinlock TW, Kelly SM, Ogrady KE, Gordon MS, Schwartz RP. 
Opioid agonist maintenance for probationers: patient-level predictors of 
treatment retention, drug use, and crime. Subst Abus Published online. 2012. 
https://doi.org/10.1080/08897077.2011.616816

11.	 Friedmann PD, Ducharme LJ, Welsh W, et al. A cluster randomized trial of 
an organizational linkage intervention for offenders with substance use 
disorders: study protocol. Health Justice Published online. 2013. https://doi.
org/10.1186/2194-7899-1-6

12.	 Westerberg VS, McCrady BS, Owens M, Guerin P. Community-based 
methadone maintenance in a large Detention Center is Associated with 
Decreases in Inmate Recidivism. J Subst Abuse Treat. 2016;70:1–6. https://doi.
org/10.1016/J.JSAT.2016.07.007

13.	 Larney S, Gisev N, Farrell M, et al. Opioid substitution therapy as a strat-
egy to reduce deaths in prison: retrospective cohort study. BMJ Open. 
2014;4(4):4666. https://doi.org/10.1136/BMJOPEN-2013-004666

14.	 Larney S, Toson B, Burns L, Dolan K. Effect of prison-based opioid 
substitution treatment and post-release retention in treatment on 
risk of re-incarceration. Addiction. 2012;107(2):372–80. https://doi.
org/10.1111/j.1360-0443.2011.03618.x

15.	 Macswain MA, Farrell-MacDonald S, Cheverie M, Fischer B. Assessing the 
impact of methadone maintenance treatment (MMT) on post-release recidi-
vism among male federal correctional inmates in Canada. Crim Justice Behav. 
2014;41(3):380–94. https://doi.org/10.1177/0093854813501495/ASSET/
IMAGES/LARGE/10.1177_0093854813501495-Fig1.JPEG

16.	 Farrell-Macdonald S, Macswain MA, Cheverie M, Tiesmaki M, Fischer B. 
Impact of methadone maintenance treatment on women offenders’ 
post-release recidivism. Eur Addict Res. 2014;20(4):192–9. https://doi.
org/10.1159/000357942

17.	 Marzo JN, Rotily M, Meroueh F, et al. Maintenance therapy and 
3-year outcome of opioid-dependent prisoners: a prospective study 
in France (2003–06). Addiction. 2009;104(7):1233–40. https://doi.
org/10.1111/J.1360-0443.2009.02558.X

18.	 Moore KE, Roberts W, Reid HH, Smith KMZ, Oberleitner LMS, McKee SA. 
Effectiveness of medication assisted treatment for opioid use in prison and 
jail settings: a meta-analysis and systematic review. J Subst Abuse Treat. 
2019;99:32–43. https://doi.org/10.1016/j.jsat.2018.12.003

19.	 Sugarman OK, Bachhuber MA, Wennerstrom A, Bruno T, Springgate BF. Inter-
ventions for incarcerated adults with opioid use disorder in the United States: 
a systematic review with a focus on social determinants of health. PLoS ONE. 
2020;15(1):e0227968. https://doi.org/10.1371/journal.pone.0227968

20.	 Malta M, Varatharajan T, Russell C, Pang M, Bonato S, Fischer B. Opioid-related 
treatment, interventions, and outcomes among incarcerated persons: a 
systematic review. PLoS Med. 2019;16(12):e1003002. https://doi.org/10.1371/
journal.pmed.1003002

21.	 Bozinoff N, DeBeck K, Milloy MJ, et al. Utilization of opioid agonist therapy 
among incarcerated persons with opioid use disorder in Vancouver, 
Canada. Drug Alcohol Depend. 2018;193:42–7. https://doi.org/10.1016/J.
DRUGALCDEP.2018.09.003

22.	 Macmadu A, Adams JW, Bessey SE, et al. Optimizing the impact of medica-
tions for opioid use disorder at release from prison and jail settings: a 
microsimulation modeling study. Int J Drug Policy. 2021;91:102841. https://
doi.org/10.1016/j.drugpo.2020.102841

23.	 Green TC, Clarke J, Brinkley-Rubinstein L, et al. Postincarceration Fatal 
Overdoses after implementing medications for Addiction Treatment in a 
Statewide Correctional System. JAMA Psychiatry. 2018;75(4):405–7. https://
doi.org/10.1001/jamapsychiatry.2017.4614

24.	 Lim S, Cherian T, Katyal M et al. Association between jail-based methadone 
or buprenorphine treatment for opioid use disorder and overdose mortality 
after release from New York City jails 2011-17. Addiction (Abingdon, England). 
2023;118(3):459–67. doi:https://doi.org/10.1111/add.16071

25.	 Schram PJ, Koons-Witt BA, Williams FP, McShane MD. Supervision strategies 
and approaches for female parolees: examining the link between unmet 
needs and parolee outcome. Crime Delinq Published online. 2006. https://
doi.org/10.1177/0011128705281845

26.	 Kaeble D, Statistician B. Probation and Parole in the United States, 2020. 
Published online 2021.

27.	 Sung HE, Mahoney AM, Mellow J. Substance abuse treatment gap among 
adult parolees: prevalence, correlates, and barriers. Crim Justice Rev Pub-
lished online. 2011. https://doi.org/10.1177/0734016810389808

28.	 Hartwell S, Deng X, Fisher W et al. Predictors of Accessing Substance Abuse 
Services Among Individuals With Mental Disorders Released From Correc-
tional Custody. 2013;9(1):11–22. https://doi.org/10.1080/15504263.2012.7494
49

29.	 Friedmann PD, Green TC, Taxman FS, et al. Collaborative behavioral 
management among parolees: drug use, crime and re-arrest in the 
step’n out randomized trial. Addiction. 2012;107(6):1099–108. https://doi.
org/10.1111/J.1360-0443.2011.03769.X

30.	 Evans EA, Wilson D, Friedmann PD. Recidivism and mortality after in-jail 
buprenorphine treatment for opioid use disorder. Drug Alcohol Depend. 
2022;231:109254. https://doi.org/10.1016/J.DRUGALCDEP.2021.109254

31.	 Zgoba KM, Reeves R, Tamburello A, Debilio L. Criminal recidivism in inmates 
with Mental Illness and Substance Use Disorders. J Am Acad Psychiatry Law. 
2020;48(2):2020. https://doi.org/10.29158/JAAPL.003913-20

32.	 Technical difficulties: D.C. data shows how minor supervision viola-
tions contribute to excessive jailing | Prison Policy Initiative. Accessed 
December 13, 2022. https://www.prisonpolicy.org/blog/2020/10/28/
dc_technical_violations/

33.	 Grattet R, Lin J. Supervision intensity and parole outcomes: a compet-
ing risks approach to criminal and technical parole violations. Justice Q. 
2016;33(4):565–83.

34.	 Morash M, Kashy DA, Smith SW, Cobbina JE. Technical violations, treat-
ment and punishment responses, and recidivism of women on proba-
tion and parole. Crim Justice Policy Rev. 2019;30(5):788–810. https://doi.
org/10.1177/0887403417723425

35.	 Community Supervision: Limiting Incarceration in Response to Technical 
Violations. Accessed May 22, 2023. https://www.ncsl.org/civil-and-criminal-
justice/community-supervision-limiting-incarceration-in-response-to-techni-
cal-violations

36.	 National Conference of State Legislatures. Probation and Parole Violations 
Definitions. National Conference of State Legislatures.

37.	 Crow MS, Smykla JO. The Effect of Reentry Court Participation on Post-
Release Supervision Outcomes and Re-Arrest. 2019;6(3):242–67. https://doi.
org/10.1080/23774657.2019.1647805

38.	 McKight PE, Najab J. Kruskal-Wallis Test. The Corsini Encyclope-
dia of psychology. Published online January. 2010;30. https://doi.
org/10.1002/9780470479216.CORPSY0491

http://dx.doi.org/10.1016/J.DRUGPO.2021.103534
http://dx.doi.org/10.1016/J.DRUGPO.2021.103534
http://dx.doi.org/10.1111/ADD.15293
http://dx.doi.org/10.2105/AJPH.2018.304514
http://dx.doi.org/10.1016/j.drugalcdep.2017.06.009
http://dx.doi.org/10.1016/j.drugalcdep.2017.06.009
http://dx.doi.org/10.1371/JOURNAL.PMED.1003002
http://dx.doi.org/10.1371/JOURNAL.PMED.1003002
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2628297
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2628297
http://dx.doi.org/10.1111/add.12894
http://dx.doi.org/10.1016/J.DRUGALCDEP.2021.108937
http://dx.doi.org/10.1016/J.DRUGALCDEP.2021.108937
http://dx.doi.org/10.1016/J.JSAT.2009.03.002
http://dx.doi.org/10.1016/J.JSAT.2009.03.002
http://dx.doi.org/10.1080/08897077.2011.616816
http://dx.doi.org/10.1186/2194-7899-1-6
http://dx.doi.org/10.1186/2194-7899-1-6
http://dx.doi.org/10.1016/J.JSAT.2016.07.007
http://dx.doi.org/10.1016/J.JSAT.2016.07.007
http://dx.doi.org/10.1136/BMJOPEN-2013-004666
http://dx.doi.org/10.1111/j.1360-0443.2011.03618.x
http://dx.doi.org/10.1111/j.1360-0443.2011.03618.x
http://dx.doi.org/10.1177/0093854813501495/ASSET/IMAGES/LARGE/10.1177_0093854813501495-Fig1.JPEG
http://dx.doi.org/10.1177/0093854813501495/ASSET/IMAGES/LARGE/10.1177_0093854813501495-Fig1.JPEG
http://dx.doi.org/10.1159/000357942
http://dx.doi.org/10.1159/000357942
http://dx.doi.org/10.1111/J.1360-0443.2009.02558.X
http://dx.doi.org/10.1111/J.1360-0443.2009.02558.X
http://dx.doi.org/10.1016/j.jsat.2018.12.003
http://dx.doi.org/10.1371/journal.pone.0227968
http://dx.doi.org/10.1371/journal.pmed.1003002
http://dx.doi.org/10.1371/journal.pmed.1003002
http://dx.doi.org/10.1016/J.DRUGALCDEP.2018.09.003
http://dx.doi.org/10.1016/J.DRUGALCDEP.2018.09.003
http://dx.doi.org/10.1016/j.drugpo.2020.102841
http://dx.doi.org/10.1016/j.drugpo.2020.102841
http://dx.doi.org/10.1001/jamapsychiatry.2017.4614
http://dx.doi.org/10.1001/jamapsychiatry.2017.4614
http://dx.doi.org/10.1111/add.16071
http://dx.doi.org/10.1177/0011128705281845
http://dx.doi.org/10.1177/0011128705281845
http://dx.doi.org/10.1177/0734016810389808
http://dx.doi.org/10.1080/15504263.2012.749449
http://dx.doi.org/10.1080/15504263.2012.749449
http://dx.doi.org/10.1111/J.1360-0443.2011.03769.X
http://dx.doi.org/10.1111/J.1360-0443.2011.03769.X
http://dx.doi.org/10.1016/J.DRUGALCDEP.2021.109254
http://dx.doi.org/10.29158/JAAPL.003913-20
https://www.prisonpolicy.org/blog/2020/10/28/dc_technical_violations/
https://www.prisonpolicy.org/blog/2020/10/28/dc_technical_violations/
http://dx.doi.org/10.1177/0887403417723425
http://dx.doi.org/10.1177/0887403417723425
https://www.ncsl.org/civil-and-criminal-justice/community-supervision-limiting-incarceration-in-response-to-technical-violations
https://www.ncsl.org/civil-and-criminal-justice/community-supervision-limiting-incarceration-in-response-to-technical-violations
https://www.ncsl.org/civil-and-criminal-justice/community-supervision-limiting-incarceration-in-response-to-technical-violations
http://dx.doi.org/10.1080/23774657.2019.1647805
http://dx.doi.org/10.1080/23774657.2019.1647805
http://dx.doi.org/10.1002/9780470479216.CORPSY0491
http://dx.doi.org/10.1002/9780470479216.CORPSY0491


Page 11 of 11Marotta et al. Substance Abuse Treatment, Prevention, and Policy           (2023) 18:43 

39.	 Vargha A, Delaney HD. The Kruskal-Wallis Test and Stochastic Homo-
geneity. J Educational Behav Stat. 1998;23(2):170–92. https://doi.
org/10.3102/10769986023002170

40.	 Acar EF, Sun L. A generalized Kruskal–Wallis Test Incorporating Group 
uncertainty with application to Genetic Association Studies. Biometrics. 
2013;69(2):427–35. https://doi.org/10.1111/BIOM.12006

41.	 Mahoney M, Magel R. Estimation of the power of the Kruskal-Wallis test. Biom 
J. 1996;38(5):613–30. https://doi.org/10.1002/BIMJ.4710380510

42.	 Katz BM, McSweeney M. A multivariate kruskal-wallis test with post hoc 
procedures. Multivar Behav Res. 1980;15(3):281–97. https://doi.org/10.1207/
S15327906MBR1503_4

43.	 Hoffman JIE. Survival analysis. Basic Biostatistics for Medical and Biomedi-
cal Practitioners. Published online. 2019;599–619. https://doi.org/10.1016/
B978-0-12-817084-7.00035-8

44.	 Lai CD, Murthy DNP, Xie M. Weibull distributions. Wiley Interdiscip Rev Com-
put Stat. 2011;3(3):282–7. https://doi.org/10.1002/WICS.157

45.	 Mudholkar GS, Srivastava DK, Kollia GD. A generalization of the Weibull 
distribution with application to the analysis of Survival Data. J Am Stat Assoc. 
1996;91(436):1575–83. https://doi.org/10.1080/01621459.1996.10476725

46.	 Almalki SJ. A reduced new modified Weibull distribution. 2018;47(10):2297–
313. https://doi.org/10.1080/03610926.2013.857416

47.	 Carlos R. Methods for Estimating the Parameters of the Weibull Distribution.
48.	 Jr. AJH. A Review of the Weibull Distribution. 2018;25(2):85–93. https://doi.org

/10.1080/00224065.1993.11979431
49.	 An Introduction to Survival Analysis Using Stata, Second Edition 

-, Cleves M, Gould W, Gould WW. Roberto Gutierrez, Yulia March-
enko - Google Books. Accessed March 14, 2021. https://books.google.
com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq
=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3Q
LlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20
analysis&f=false

50.	 Bonfine N, Munetz MR, Simera RH. Sequential intercept mapping: devel-
oping Systems-Level Solutions for the opioid epidemic. Psychiatr Serv. 
2018;69(11):1124–6. https://doi.org/10.1176/appi.ps.201800192

51.	 Munetz MR, Griffin PA. Use of the Sequential Intercept Model as an approach 
to decriminalization of people with serious mental illness. Psychiatr Serv. 
2006;57(4):544–9. https://doi.org/10.1176/ps.2006.57.4.544

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.3102/10769986023002170
http://dx.doi.org/10.3102/10769986023002170
http://dx.doi.org/10.1111/BIOM.12006
http://dx.doi.org/10.1002/BIMJ.4710380510
http://dx.doi.org/10.1207/S15327906MBR1503_4
http://dx.doi.org/10.1207/S15327906MBR1503_4
http://dx.doi.org/10.1016/B978-0-12-817084-7.00035-8
http://dx.doi.org/10.1016/B978-0-12-817084-7.00035-8
http://dx.doi.org/10.1002/WICS.157
http://dx.doi.org/10.1080/01621459.1996.10476725
http://dx.doi.org/10.1080/03610926.2013.857416
http://dx.doi.org/10.1080/00224065.1993.11979431
http://dx.doi.org/10.1080/00224065.1993.11979431
https://books.google.com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3QLlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20analysis&f=false
https://books.google.com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3QLlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20analysis&f=false
https://books.google.com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3QLlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20analysis&f=false
https://books.google.com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3QLlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20analysis&f=false
https://books.google.com/books?hl=en&lr=&id=xttbn0a-QR8C&oi=fnd&pg=PR13&dq=power+in+survival+analysis&ots=a0YMFn2G8l&sig=E2xurk1E3QLlM-lq8lqG9V_CI8M#v=onepage&q=power%20in%20survival%20analysis&f=false
http://dx.doi.org/10.1176/appi.ps.201800192
http://dx.doi.org/10.1176/ps.2006.57.4.544

	﻿Technical violations and infractions are drivers of disengagement from methadone treatment among people with opioid use disorder discharged from Connecticut jails 2014–2018
	﻿Abstract
	﻿Introduction
	﻿The present study

	﻿Methods
	﻿Data
	﻿Statistical analyses

	﻿﻿Results
	﻿Descriptive statistics
	﻿Main effects of severity of charges and resumption of treatment on TTR after adjusting for sociodemographic characteristics
	﻿Assessment of interaction between severity of charges and resumption of methadone on TTR

	﻿Discussion
	﻿Limitations and avenues of future research
	﻿Implications for practice and policy

	﻿References


