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Abstract

Purpose: To assess post-release outcomes associated with continuation of methadone treatment
in correctional centers.

Methods: This case-control study of the post-incarceration impact of pilot methadone programs
operating in jails in New Haven and Bridgeport, Connecticut, USA was conducted in 2014—

18. The study compared non-fatal overdose, fatal overdose, reincarceration, and resumption of
methadone in the community experienced by 1564 eligible men, 660 (42.2%) of whom continued
treatment while incarcerated.

Results: Continuation of methadone was associated with a significant decrease in non-fatal
overdose (OR:0.55; 95% CI: 0.36, 0.85) and a greater likelihood of resuming methadone treatment
in the community post-release (OR:2.56; 95% CI: 2.07, 3.16). Time to resumption of methadone
was shortened by treatment while time to non-fatal overdose was increased. Treatment while
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incarcerated resulted in a modest but not significant decrease in fatal overdoses and no difference
in reincarceration between those who did and did not receive methadone. However, resumption of
methadone after release did significantly reduce fatal overdoses (OR = 0.26, 95% CI: 0.11, 0.62, p

=0.002).

Conclusion and Relevance: Improvements in post-release outcomes of non-fatal overdose
and treatment reengagement emphasize the benefits of continuing medication-based treatment
for opioid use disorder within the criminal justice system for those receiving it prior to being
incarcerated.
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1.

Introduction

The United States continues to have the highest rate of incarceration in the world, with
almost 2.2 million people held in federal, state, or local correctional facilities(Bureau of
Justice Statistics (BJS), 2017). The increase from 40,000 in 1980 to over 450,000 in 2017
is, in large part, due incarceration for drug-related offenses (The Sentencing Project, 2020).
Incarcerated populations have high rates of substance use disorder compared to the general
U. S. population. According to the U. S. Justice Department Bureau of Justice Statistics,
63% of people sentenced to jail meet DSM-IV criteria for drug or alcohol dependence
compared to 4% in the general population, and 28.2% of people sentenced to prison or

jail report ever having used opioids illicitly compared to 2.8% in the general population
(Bronson et al., 2017; Jones et al., 2015). Of the 2.2 million Americans with opioid use
disorder (OUD), one in three is arrested each year (Winkelman et al., 2018). Upon release,
many relapse, and one-third is reincarcerated within three years (de Andrade et al., 2018;
Langan and Levin, 2002).

The recognized gold-standard, evidence-based treatment for OUD (MOUD) employs long-
acting opioid agonists, either methadone or buprenorphine (Committee on Medication-
Assisted Treatment for Opioid Use Disorder, 2019; Mattick et al., 2014). Despite the high
prevalence of OUD in carceral populations, less than 1% of jailed individuals with OUD
receive MOUD while in custody(Sharma et al., 2016). Lack of MOUD while incarcerated
heightens risk for fatal opioid overdoses in the few weeks following release (Binswanger et
al., 2013; Bukten et al., 2017; Chang et al., 2015; Rosen et al., 2007).

Several studies have demonstrated the benefits of MOUD for incarcerated individuals with
OUD. A pilot study of initiating methadone treatment for individuals incarcerated in the
largest prison in Puerto Rico found a 78% reduction in past-week (22.5% to 5%) and

past 30-month (37.5% to 5%) heroin use among inmates who received methadone as

part of the study (Heimer et al., 2006). Provision of methadone and buprenorphine at

the Riker’s Island jail in New York City has been studied, but the post-release benefits
appear to be modest (Magura et al., 2009; Magura et al., 1993). By contrast, larger

trials conducted in jails in Baltimore, Rhode Island, and New Mexico resulted in better
post-release outcomes. In Baltimore, methadone treatment while incarcerated facilitated
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entry into community treatment, reduced self-reported opioid use, and reduced self-reported
criminal activity (Gordon et al., 2008; Kinlock et al., 2008). In Rhode Island, provision

of agonist treatment in the state’s correctional institution demonstrated reduced rates of

fatal and non-fatal overdose following release, greater engagement with treatment in the
community post-release, and lower self-reports of injection drug use (Brinkley-Rubinstein et
al., 2018; Green et al., 2018; Rich et al., 2015). In New Mexico, continuation of methadone
while jailed was associated with a lower rate of post-incarceration re-arrest and a higher rate
of resumption of community methadone treatment (Westerberg et al., 2016).

Despite the evidence of demonstrated benefit during and after incarceration., barriers to
MOUD in correctional centers remain. Most notably, these include security concerns,
diversion, lack of knowledge of the benefits of MOUD, and preferences for abstinence-based
approaches (Friedmann et al., 2012; McKenzie et al., 2009). Further evidence of the benefits
of MOUD for incarcerated people, coming from an expanding number of corrections-based
MOUD programs, may help reduce these barriers.

One such program has been the establishment of pilot methadone treatment programs in
two Connecticut jails operated by the state’s Department of Correction (DoC) (Moore et

al., 2018). In this report, we evaluate post-release outcomes of fatal and non-fatal overdose,
reincarceration, and resumption of methadone treatment in the community comparing those
whose methadone was discontinued to those continuing treatment while incarcerated. We
hypothesized that those continuing treatment would be less likely to have a non-fatal or fatal
overdose or be reincarcerated after release from jail and would be more likely to resume
methadone treatment in the community after release.

Methods

2.1. Study Design and Population

This study was a retrospective observational case-control study covering the period from
January 1, 2014 to December 30, 2018. The exposure is jail-based methadone treatment
delivered as part of pilot programs that commenced in the New Haven Correctional Center
in October 2013 and in Bridgeport Correctional Center in April 2014. Two local opioid
treatment programs (OTP) — the APT Foundation in New Haven and the Recovery Network
of Programs (RNP) in Bridgeport — provided staff and medication for daily dosing. Both
jails are male high-security facilities and part of the unified State of Connecticut correctional
system. Outcomes are events following release from custody: resumption of community-
based methadone treatment, fatal and non-fatal opioid overdose, and reincarceration (Figure
1).

DoC records identified men eligible to participate in the methadone treatment pilot. These
men were being treated with methadone at an OTP in Connecticut immediately prior to
entering one of the two jails, were sentenced for no more than 18 months, whose bail was
less than $75,000, and who wished to continue treatment. Beginning with the initiation of
the program in each of the jails, 1,927 eligible men were released by November 30, 2018.
Excluded from this dataset were men who were released within three days of being jailed
since their jail-based treatment had not yet begun (N=327), those reincarcerated within five
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days of release (N=8), and those whose DoC file was missing dates of birth (N=29) or DoC
inmate numbers (N=7). The final population consisted of 1,564 men.

Continuation of methadone while in jail was predicated on availability of treatment slots in
the pilot programs. Initially, the programs could treat a maximum of 30 men in the New
Haven Correctional Center and 25 in the Bridgeport Correctional Center. Program capacity
was incrementally expanded to 50 in each facility by the end of the study period. Given
availability, which as first come, first served, men who reported treatment in the community
with a last dose within five days were scheduled to start treatment in jail the day after the
servicing OTP could confirm their medication dosage. Men transferred to other correctional
facilities in Connecticut or elsewhere had their medication tapered and joined the unexposed
cohort. Initially, treatment was considered a privilege and could be terminated, with those
who were terminated moved into the unexposed cohort. The exposed cohort consisted of 660
men who received methadone throughout their period of incarceration; the unexposed cohort
consisted of 904 men whose methadone treatment was terminated at the outset of or any
time during their incarceration.

2.2 Data Sources for Post-release Outcomes

Information on reincarceration was contained in the dataset obtained from the DoC in a field
that indicated the date when an individual was remanded to custody in any of the state’s
thirteen correctional facilities. Data on drug-related overdose deaths were obtained from the
Connecticut Office of the Chief Medical Examiner (OCME) and limited to opioid-involved
deaths ruled accidental or of undetermined motive occurring between January 1, 2014

and December 31, 2018. The OCME dataset included the date of death and toxicology
report for 3,997 individuals. Data on non-fatal overdoses were obtained from records of
Emergency Medical Services (EMS) reported to the Connecticut Department of Public
Health (DPH). The dataset of 15,777 incidents included non-fatal events in 2014-18 in
which naloxone was administered or the complaint was listed as opioid-induced loss of
consciousness. Information on the resumption of methadone treatment for OUD in the
community following release from jail was available through the Connecticut Department of
Mental Health and Addiction Services (DMHAS).

2.3 Data Matching and Analysis

The study team identified men who were released by November 30, 2018 and matched the
men in the DoC dataset to those in the OCME and DPH sets. Matching of men across data
sources relied primarily on name and date of birth, supplemented with data on race/ethnicity
when available. Names, dates, and available race/ethnicity data were shared with DMHAS,
where a DMHAS employee matched them to their internal records and provided the study
team with a dataset containing matches along with the date of treatment resumption.

Descriptive statistics for the full cohort were produced. Using Chi-square tests (and

the Fisher-Freeman-Halton Exact Test, where relevant), bivariate analyses of methadone-
exposed versus -unexposed men assessed differences in demographics, reincarceration,
overdose, and resumption of methadone at OTPs in Connecticut. Sub-analyses were
conducted for both the New Haven and Bridgeport Correctional Centers to determine if
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results were location-specific. Multivariable logistic regression analyses were performed
using backward elimination procedures. A significance level for retaining variables was set
at p<0.05 level. All statistical analyses were performed using SAS® 9.4 software.

Time-to-event analysis for each of the four outcomes following release from custody was
conducted using Cox proportional hazards regression. Individuals were tracked from the
time of release until the study end date (December 31, 2018), until they experienced a fatal
overdose, or until they were reincarcerated. As reincarceration was considered a censoring
event, any other outcomes of interest occurring after reincarceration were not included in
analysis. We tested the proportional hazards assumption for each model using the supremum
test, computed on 1000 simulated patterns. In those cases where the proportional hazards
assumption was found to be violated, we used an accelerated failure time model instead,
with a log-logistic, log-normal, or exponential distribution for log survival time.

3. Results

Of the 1,564 men in the sample (Table 1), 681 (43.5%) were incarcerated at the Bridgeport
Correctional Center and 883 (56.5%) were incarcerated at the New Haven Correctional
Center. Taken together, the mean age was 40.5 years (range 22—73). The majority

identified as White (58.5%), followed by Hispanic (21.0%), and Black (10.4%). Among

the full sample, 660 (42.2%) individuals received methadone throughout their period of
incarceration and 904 (57.8%) did not. Those incarcerated in New Haven were significantly
more likely to receive treatment than those incarcerated in Bridgeport (44.5% and 39.2%,
respectively, p=0.035). Receipt of treatment during incarceration varied by race/ethnicity
(X2 =12.13, p < 0.001). According to post-hoc pairwise comparison, White men (43.3%)
were more likely than Hispanic (32.9%) men (XZ =10.73, p = 0.001) but not Black (35.8%)
men (x2 = 3.15, p = 0.076) to receive methadone treatment during incarceration.

After release, men in the sample were tracked for an average of 496.9 days, with the
observation time ranging from 5 days to 1,908 days (median = 345.5, IQR 637). Observation
time did not differ significantly by receipt of methadone while incarcerated (484.8 vs. 513.4
days of follow-up; p = 0.216). In the full sample, 849 men (54.3%) resumed treatment with
methadone after being released from jail prior to reincarceration.

3.1 Resumption of Methadone after Release from Custody

The men who received methadone in jail had higher odds of resuming methadone treatment
in the community (OR: 2.84; 95% ClI: 2.30, 3.51; p <0.001). This difference remained
significant after adjusting for location of incarceration, reincarceration, and non-fatal
overdose (aOR: 3.00, 95% ClI: 2.39, 3.78, p <0.001). (Table 2B) Among those in the
sample who resumed methadone, the mean number of days from release to resumption
was 88.1 days (SD= 214.7, range = 0.5-1,360) for those who had received methadone
while incarcerated and 202.3 days (SD = 236.6, range = 0.5-1,650) for those who had not.
For the association of the continuation of methadone treatment during incarceration with
time to resumption of methadone treatment after release, we found that the proportional
hazards assumption was violated (maximum absolute value = 6.26, p<0.0001). A more
detailed investigation revealed that the difference attenuated over time. Therefore, we
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explored this association using an accelerated failure time model, with the exponential
distribution yielding the most conservative effect size estimate. The time to community
resumption of methadone after release among those who continued methadone treatment
during incarceration was about a third (0.373; 95% CI: 0.325; 0.429, p<0.001) of what

it was for those who did not continue receiving methadone during incarceration. Prompt
resumption of treatment after release appears to account for much of the difference (Figure
2A).

3.2. Overdose Events after Release from Custody

3.3.

Non-fatal opioid overdose events in the DPH database were matched to 97 men in the

DoC dataset. Those who had received methadone experienced significantly lower odds of
experiencing a non-fatal overdose post-release (OR: 0.57; 95% CI: 0.36; 0.88, p=0.012).
(Table 2). Participants were followed on average for 265.0 days (range: 0.5, 1,638 days).
The mean number of days from the date of release to the first non-fatal overdose was

404.4 days (SD = 443.4, range = 11 — 1638) for those who had received methadone during
incarceration and 201.1 days (SD = 244.5, range = 0.5, 1071) for those who had not (Figure
2B). Individuals who continued methadone while incarcerated had a longer time to non-fatal
overdose post-incarceration compared to those who did not continue methadone during
incarceration (HR = 1.78, 95% CI:1.15, 2.75).

There were 29 fatal overdoses identified with no significant difference in the number of fatal
overdoses between those who received methadone in jail versus those who did not (OR =
0.52, 95% CI: 0.23, 1.17, p=0.114). Cox proportional hazards regression did not reveal

a significant difference in time to fatal overdose when comparing those who continued
methadone treatment during incarceration to those who did not (HR = 1.94, 95% ClI: 0.86,
4.38). Resuming methadone in the community was protective against fatal opioid overdoses.
Seven men who resumed community methadone treatment experienced a fatal overdose;

the remaining 22 overdose deaths occurred among men who had not resumed methadone
treatment in the community (OR = 0.26, 95% CI: 0.11, 0.62, p = 0.002).

Reincarceration

Half the men from the cohort were reincarcerated (n = 788, 50.4%). Among those
reincarcerated, the average time to reincarceration was 287.9 days (range: 5 — 1532). The
proportion reincarcerated did not differ by receipt of methadone while incarcerated (OR
=1.09; 95% CI: 0.89, 1.34; p = 0.386). (Table 1) Among those who were reincarcerated,
the mean number of days from release to reincarceration was 287.9 (range: 5, 1,532),
with no significant difference (p = 0.083) between those who had received methadone
while initially in jail (308.8 days; SD = 312.8) and those who had not (271.9 days; SD

= 312.8) (Figure 2C). After adjusting for age, race/ethnicity, location of incarceration,
resumption of methadone in the community, and non-fatal overdose, those who had received
methadone (aOR = 1.37; 95% CI: 1.09, 1.71; p=0.031) and Black men compared to
White men (aOR:1.64; 95% ClI: 1.14, 2.38; p = 0.008) were significantly more likely to
be reincarcerated. (Table 2B) In terms of time to reincarceration, there was no significant
difference based on receipt of methadone treatment during incarceration (HR = 0.98, 95%
Cl: 0.85, 1.13).
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On the other hand, those resuming methadone after release were less likely to be
incarcerated (aOR = 0.79; 95% CI: 0.64, 0.99; p = 0.038). In examining the relationship
between time to reincarceration and resumption of methadone treatment in the community,
we found that the proportional hazards assumption was violated (maximum absolute value
= 3.00, p<0.0001). A more detailed investigation revealed that the difference attenuated
over time (Figure 2D). As such, we explored this association using an accelerated failure
time model, with the exponential distribution yielding the most conservative effect size
estimate. The time to reincarceration among those who resumed methadone treatment in the
community was 59% longer (1.590; 95% CI: 1.074, 1.828) compared to those who did not.

4. Discussion

We were able to evaluate the impact of continuing methadone treatment on multiple

key outcomes by working with state agencies to obtain and match data across multiple
administrative databases, which affords a more comprehensive examination of outcomes
compared to prior studies. The proportion of men resuming community-based methadone
treatment was higher for those who received methadone while in jail, and they resumed
treatment more promptly after their release. Rates of non-fatal overdose were significantly
reduced and time to non-fatal overdose was significantly longer for those who received
methadone treatment while in jail. These findings add to the growing evidence that
continuing MOUD, whether methadone or buprenorphine, during periods of incarceration
is a successful strategy in reducing opioid-involved morbidity (McKenzie et al., 2012; Rich
etal., 2015).

We did not detect a significant difference in opioid-involved overdose deaths by receipt of
methadone treatment during incarceration. However, those who resumed methadone in the
community after release experienced lower odds of overdose death compared to those who
did not. This is consistent with prior studies showing that resumption of community-based
treatment following release was protective against opioid-involved fatalities (Dolan et al.,
2006; Marzo et al., 2009). One study from Rhode Island found a significant decline in deaths
when MOUD was offered throughout the correctional system. Studies of prisons in England
found reductions in fatal overdose in the first month after release, when former inmates have
the highest risk of death (Farrell and Marsden, 2008; Marsden et al., 2017).

We found no significant difference in reincarceration between the two groups. However,
resumption of methadone in the community post-release seemed to be protective against
reincarceration. Given the relationship between continued treatment with methadone during
incarceration and subsequent resumption of methadone treatment, this suggests that receipt
of methadone treatment is indirectly protective against reincarceration through a mediated
pathway, as it is with fatal overdose. Prior studies are contradictory on the impact of
methadone during incarceration on subsequent reincarceration (Brinkley-Rubinstein et al.,
2018; Kinlock et al., 2008; McMillan et al., 2008; Westerberg et al., 2016). All of these
studies had far shorter follow-up periods and most did not compare groups in which
methadone treatment was the base condition prior to incarceration. Our findings are in

line with an earlier study that found that one third of prisoners with OUD are reincarcerated
within three years after release (Langan and Levin, 2002). We are continuing to explore
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how the types of arrest charges (i.e., newly committed crimes, old crimes with outstanding
warrants, technical violations of community supervision) led to reincarceration, which may
clarify our findings.

A strength of our study is that all men followed were being treated with methadone when
they entered jail. This allowed direct comparison between those who continued treatment
while incarcerated and those who did not because differences between the treated and
untreated groups can be attributed to programmatic issues, such as the capacity of the
pilot programs and the different race/ethnicity profiles of the populations remanded to

jail in the two cities. The New Haven Correctional Center had a smaller number of men
initially eligible to continue treatment. Hence, a higher proportion of participants received
treatment in New Haven, with the racial/ethnic differences in our sample skewed to reflect
the incarcerated population in New Haven.

There are several limitations to this analysis. The data provided by various agencies were
not originally collected for research purposes. This limited consistent matching to names and
dates of birth, introducing the potential for loss of matches. This problem was especially
acute for the non-fatal overdoses. The DPH system failed to capture an estimated 5-7% of
non-fatal overdose events when the data collection system was being upgraded to a newer
version in 2017 and the existing data may contain missing or incorrect information entered
hurriedly at the overdose scene. There are also many instances of non-fatal overdose that
occur without an emergency medical response and that would not be captured in the DPH
dataset. Because it is likely that the dataset does not include all non-fatal overdoses that
occurred during our study period, the number of events we report should be considered as
the lower bound experienced by the study population. The number of individuals resuming
methadone in the community may also be an undercount if OTP providers failed to report
treatment to DMHAS. Additionally, those released towards the end of the study period
experienced shorter observation time compared to those released earlier in the study period.

The absence of randomization into treatment while in custody creates a potential limitation
related to unequal selection into the treated and untreated groups. The possibility exists that
unmeasured characteristics could be confounding our results. The administrative databases
contain far less information on individuals than would a standard research database, so there
is little opportunity to identify and adjust for potential confounders. However, the main
factor in assigning the men to one or the other of the two groups was the treatment capacity
of the programs, which would reduce the likelihood that individual characteristics of the
men influenced their group assignment.

Another limitation is that we considered reincarceration as a censoring event. It is

possible that subsequent to that reincarceration an individual might continue on methadone
if he had resumed it following his first release. It is also possible that after release

from reincarceration an individual might experience an overdose. But determining these
downstream outcomes would require a much more complex analytical strategy that would
yield only a few cases that would be unlikely to significantly change the results obtained
with the simpler strategy.
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5. Conclusion

The implications of this study for policy makers, corrections administrators, and drug
treatment providers are that there are significant health and safety benefits subsequent to
release from custody when agonist-based MOUD is provided in correctional settings.
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Highlights

. A pilot program provided methadone to jailed individual who had been
receiving methadone to treat their opioid use disorder, allowing 42% to
continue treatment throughout their period of incarceration.

. Treatment while in jail significantly increased the likelihood and rate of
resumption of treatment post-release and

. Treatment while in jail significantly decreased the likelihood of non-fatal
opioid overdoses.

. Treatment while in jail had no discernable effect on the likelihood or rate of
reincarceration and resulted in a modest but non-significant decrease in fatal
overdoses.
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Figure 1.
Schematic of study design with possible outcomes for individuals released from jail.
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Figure 2.
Time to event for the major outcomes following release from jail for men whose methadone

treatment was continued or terminated while in jail. (A) Time to resumption of methadone
treatment in the community (B) Time to non-fatal overdose. (C) Time to reincarceration.
(D) For those who did or did not resume community methadone, time to reincarceration.
For panels A, B, C, solid line is for individuals who continued treatment and dashed line
is for those whose treatment was terminated. For panel D, solid line is for individuals who
resumed treatment after release from jail and dashed line is for those who did not.
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Table 1.

Bivariate associations between study variables and receiving methadone in jail (N = 1564)

Page 15

Characteristic N* N (%) receiving methadone mgﬁ;;:r;[ereceiving pT OR (95% CI)
Location 0.035
New Haven 883 393 (44.5) 490 (55.5) 1.24 (1.02, 1.52)
Bridgeport 681 267 (39.2) 414 (60.8) 1
Race/ethnicity 0.006
White 915 396 (43.3) 519 (56.7) 1
Black 162 58 (35.8) 104 (64.2) 0.73 (0.52, 1.03)
Hispanic 328 108 (32.9) 220 (67.1) 0.64 (0.49, 0.84)
Other 10 4(40.0) 6 (60.0) 0.87 (0.25, 3.12)
Age (years) 0.519
20-29 185 69 (37.3) 116 (62.7) 1
30-39 644 280 (43.5) 364 (56.5) 1.29 (0.92, 1.81)
40-49 410 174 (42.4) 236 (57.6) 1.24 (0.87, 1.77)
50+ 325 137 (42.2) 188 (57.9) 1.23 (085, 1.77)
Reincarcerated 0.386
Yes 788 341(43.3) 447 (56.7) 1.09 (0.89, 1.34)
No 776 319 (41.1) 457 (58.9) 1
Fatal overdose 0.107
Yes 29 8 (27.6) 21 (72.4) 0.52 (0.23, 1.17)
No 1535 652 (42.5) 883 (57.5) 1
Non-fatal overdose 0.011
Yes 97 29 (29.9) 68 (70.1) 0.57 (0.36, 0.88)
No 1467 631 (43.0) 836 (57.0) 1
Resumption of community methadone <0.001
Yes 849 454 (53.5) 395 (46.5) 2.84(2.30, 3.51)
No 715 206 (28.8) 509 (71.2) 1

*
Odds ratios are for unadjusted logistic regression

*
Numbers may not sum to total due to missing data.

fP-vaIue for XZ test, except for race/ethnicity which required the Fisher-Freeman-Halton Exact Test due to small sample size for Other category.
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Table 2.

Multivariable logistic regression model of factors associated with resumption of methadone and
reincarceration after release from custody (N = 1415)

Variable Adjusted OR (95% CI)

A. Resumption of Methadone

Methadone while incarcerated
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1duosnuen Joyiny

No ref

Yes 3.00 (2.39, 3.78)
Race

White ref

Black 0.72 (0.49, 1.04)

Hispanic 0.91 (0.69, 1.18)

Other (incl. Asian)

0.73(0.20, 2.71)

Age 1.00 (0.99, 1.01)
Location

Bridgeport ref

New Haven 0.95 (0.76, 1.20)

Reincarcerated
No
Yes

Experienced non-fatal overdose

No
Yes

B. Reincarceration

Methadon while incarcerated

ref

0.79 (0.64, 0.99)

ref

1.28 (0.83, 1.99)

No ref

Yes 1.37 (1.10, 1.72)
Race

White ref

Black 1.64 (1.13, 2.37)

Hispanic 1.05(0.81, 1.36)

Other (incl. Asian)
Age

0.98 (0.28, 3.43)
0.98 (0.97, 0.99)

Location
Bridgeport ref
New Haven 1.25(1.00, 1.55)

Resumed MOUD
No
Yes

Experienced nonfatal overdose

No
Yes

ref
0.79 (0.64, 0.99)

ref
1.17 (0.76, 1.79)
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