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ARTICLE INFO ABSTRACT
Keywords: Background: People with opioid use disorder (OUD) are overrepresented in US correctional facilities and expe-
Medication for opioid use disorder rience disproportionately high risk for overdose after release. Medications for OUD (MOUD) are highly effica-

Medication for addiction treatment

Pri cious but not available to most incarcerated individuals. In 2018, Vermont began providing MOUD for all
r1Isons

. e incarcerated individuals with OUD statewide. In 2020, the COVID-19 state of emergency began. We assessed the

Correctional facilities . .

Overdose impact of both events on MOUD utilization and treatment outcomes.

COVID-19 Methodology: Analyses linked Vermont Department of Corrections administrative data and Medicaid claims data
between 07/01/2017 and 03/31/2021. The study used logistic regression to analyze treatment engagement
among all incarcerated individuals in Vermont. Multilevel modeling assessed change in clinical outcomes among
release episodes that occurred among individuals with an OUD diagnosis Medicaid claim.

Results: Prescriptions for MOUD while incarcerated increased from 0.8% to 33.9% of the incarcerated population
after MOUD implementation (OR = 67.4) and subsequently decreased with the onset of COVID-19 to 26.6% (OR
= 0.7). After MOUD implementation, most prescriptions (63.1%) were to individuals who had not been receiving
MOUD prior to incarceration, but this figure decreased to 53.9% with the onset of COVID-19 (OR = 0.7). Pre-
scriptions for MOUD within 30 days after release increased from 33.9% of those with OUD before to 41.0% after
MOUD implementation (OR = 1.4) but decreased to 35.6% with the onset of COVID-19 (OR = 0.8). Simulta-
neously, opioid-related nonfatal overdoses within 30 days after release decreased from 1.2% before to 0.8% after
statewide MOUD implementation (OR = 0.3) but increased to 1.9% during COVID-19 (OR = 3.4). Fatal over-
doses within 1 year after release decreased from 27 deaths before to <10 after statewide MOUD implementation
and remained <10 during COVID-19.

Conclusions: This longitudinal evaluation demonstrated increased treatment engagement and a decrease in
opioid-related overdose following implementation of MOUD in a statewide correctional system. In contrast, these
improvements were somewhat attenuated with the onset of COVID-19, which was associated with decreased
treatment engagement and an increase in nonfatal overdoses. Considered together, these findings demonstrate
the benefits of statewide MOUD for incarcerated individuals as well as the need to identify and address barriers
to continuation of care following release from incarceration in the context of COVID-19.
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1. Introduction

Opioid use has reached epidemic proportions in the United States
(Dowell et al., 2017; Wilson et al., 2020) and individuals with opioid use
disorder (OUD) are disproportionately overrepresented in the criminal
justice system (Winkelman et al., 2018). Overdose is the leading cause of
death after release from incarceration (Binswanger et al., 2013), with
overdose deaths >100 times more likely within the first two weeks of
reentry from prison to the community compared to the general popu-
lation (Binswanger et al., 2007). Medications for opioid use disorder
(MOUD) are the only empirically based treatments for OUD (Schuckit,
2016; Volkow et al., 2014) and substantially decrease the risk of over-
dose and death (Schwartz et al., 2013). A large body of evidence dem-
onstrates the positive effects of MOUD use in correctional facilities
including reductions in illicit opioid use (Kinlock et al., 2009; Mattick
et al., 2009), overdose (Degenhardt et al., 2011; Green et al., 2018; Kerr
et al., 2007), and other negative outcomes (Evans, Wilson, & Friedmann,
2022; MacArthur et al., 2012). As such, the National Academies of
Science have deemed withholding these medications as unethical
(Mancher & Leshner, 2019). Nonetheless, MOUD is not available to most
incarcerated individuals in the United States (Grella et al., 2020; Simon
et al., 2021; Weizman et al., 2021).

In July 2018 Vermont began offering all three Food and Drug
Administration (FDA) approved MOUDs (buprenorphine, methadone,
and naltrexone) to all incarcerated individuals who meet criteria for
OUD (Act 176, 2018). The Vermont Department of Corrections (VT
DOC) is a unified (prison and jail) state-run correctional system and thus
the implementation of MOUDs affected all pretrial and convicted resi-
dents of the six correctional facilities within the state. In 2016, Rhode
Island became the first state to implement MOUD in a statewide
correctional system (Clarke et al., 2018) and reported a 60.5% reduction
in overdose deaths following MOUD implementation among people
released from incarceration within the prior 12 months (Green et al.,
2018). However, each US carceral setting is unique, with variation in the
incarcerated population characteristics as well as the policies and
practices that guide MOUD implementation, which could lead to vari-
ation in outcomes. As the second state to implement MOUD in a state-
wide correctional system, Vermont provides an important opportunity
to build the knowledge base on the implementation and outcomes of
MOUD in justice settings.

The context for providing MOUD in correctional facilities and
continuing care in the community has changed due to the COVID-19
pandemic (Akiyama et al., 2020; Hawks, Woolhandler, & McCormick,
2020; Mukherjee & El-Bassel, 2020; Wallace et al., 2020). In correc-
tional facilities across the United States, adaptations to COVID-19
include restricting residents' activity, changing prison protocols,
mandatory masking, decreased in-person contact, and increased rapid
release for individuals with nonviolent offenses to decrease risks of
infection (Akiyama et al., 2020; Hawks, Woolhandler, & McCormick,
2020; Mukherjee & El-Bassel, 2020; Vermont Department of Correc-
tions, 2020). In the community, treatment centers across the United
States adjusted to decreased in-person care (Alexander et al., 2020),
including increasing telehealth and buprenorphine take-home doses per
the new SAMHSA guidelines (SAMHSA, 2020). However, we know little
regarding how COVID-19 has impacted MOUD utilization in correc-
tional facilities or clinical outcomes after release from incarceration
(however see Harrington et al., 2023; Mukherjee & El-Bassel, 2020). The
current study aimed to longitudinally assess the statewide imple-
mentation of MOUD in Vermont's correctional system and the subse-
quent impact of COVID-19 on MOUD engagement among individuals
incarcerated in Vermont as well as continuation of MOUD and the
prevalence of overdose following release from incarceration.
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2. Materials and methods
2.1. Administrative data sources and cohort construction

Data were provided by a statewide evaluation (Klemperer et al.,
2022) that linked administrative records from three sources. First, the
study team identified the cohort of interest using VT DOC data on all
individuals who were incarcerated for one or more nights between 07/
01/2017 and 03/31/2021. Next, we constructed three cohort groups, as
the key independent variable, to examine outcomes during the year
prior to MOUD implementation (Period A: 07/01/2017 to 06/30/2018,
n = 5177) compared to the period after MOUD implementation and
before the COVID-19 state of emergency (Period B: 11/01/2018 to 02/
29/2020, n = 5665), and also compared to the year following the
COVID-19 state of emergency (Period C: 04/01/2020 to 03/31/2021, n
= 2926; Fig. 1). The study included individuals who were incarcerated
during two (23%) or three (12%) time-periods in each time-period. In-
dividuals who were incarcerated multiple times within the same time-
period (Period A = 12%; Period B = 13%; Period C = 7%) were cate-
gorized according to whether they experienced the outcome during any
of their incarcerations within the time-period in question.

Implementation of MOUD occurred within the VT DOC between 07/
01/2018 and 10/31/2018 and implementation of COVID-19 safety
procedures occurred between 03/01/2020 to 03/31/2021. We omitted
data from these time periods to reduce the potentially confounding in-
fluence of transitory factors and focus the analysis on outcomes when
MOUD was fully implemented, and COVID-19 safety procedures were
fully established (Vermont Department of Corrections, 2020). The DOC
administrative data were linked with Medicaid claims and Vermont
Department of Health data (described below) using incarcerated in-
dividuals' Social Security Numbers and birthdates in R (R Core Team,
2022). Following data linkage, the study team de-identified all datasets
for analysis. The University of Vermont Institutional Review Board
exempted the study.

2.2. Medications for opioid use disorder (MOUD) treatment while
incarcerated

Vermont DOC administrative records provided demographic infor-
mation and data on MOUD (e.g., buprenorphine, methadone,
naltrexone) received while incarcerated. Screening for OUD was not
consistently conducted in Period A, prior to MOUD implementation.
Thus, we were unable to assess change in the proportion of incarcerated
individuals with OUD who received MOUD while incarcerated. We
report the proportion of people incarcerated during each time-period
who were prescribed MOUD by VT DOC-contracted health care pro-
viders. Individuals could have been prescribed more than one MOUD
while incarcerated and thus medication categories are not mutually
exclusive. After Vermont implemented MOUD in its correctional system,
individuals who met OUD criteria at intake could either continue MOUD
from the community (i.e., those who had been prescribed MOUD prior to
incarceration) or initiate MOUD induction (i.e., MOUD induction at
intake). Some individuals who received an MOUD prescription (either
continued from the community or newly inducted) were discontinued
from all MOUD prior to their release. Health care providers within each
correctional facility documented reasons for MOUD discontinuation.

2.3. Continuation of MOUD and other outcomes after release from
incarceration

We analyzed Medicaid insurance claims data to identify treatment
utilization and related outcomes after release from incarceration. These
analyses were limited to the subset of Medicaid recipients with a current
or recent OUD diagnosis (i.e., within 3 years prior to their release from
incarceration) as has been used by prior research (Hser et al., 2015) and
included 79.0% of incarcerated individuals in Period A, 76.1% in Period
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July 2018: March 2020:
MOUD COVID-19
Implementation Safety Protocol
Begins Begins
2019 ‘m

A. Pre-MOUD & B. MOUD & C. MOUD &
Pre-COVID-19: Pre-COVID-19: COVID-19:
7/1/17 to 6/30/18 11/1/18 to 2/29/20 4/1/20 to 3/31/21

Fig. 1. Timeline for the implementation of medication for opioid use disorder (MOUD) in Vermont correctional facilities and the onset of COVID-19.

B, and 79.2% in Period C. In addition, we conducted sensitivity analyses
to examine outcomes 1) among the entire Medicaid population and 2)
among individuals who were receiving MOUD within the 30 days prior
to their release from incarceration in Periods B and C (reported in the
supplemental document). Both sensitivity analyses resulted in findings
that were largely consistent with our primary analysis. We compared
demographic characteristics between the analyzed Medicaid sample and
those excluded because they did not have Medicaid to assess for po-
tential bias resulting from our analytic sample.

The study measured outcomes based on Medicaid claims data 30
days after release from incarceration and included 1) MOUD continua-
tion as indicated by prescriptions for buprenorphine, methadone, or
naltrexone; 2) substance use disorder (SUD) counseling as indicated by
one or more Medicaid claims for reimbursement; 3) mental health
counseling as indicated by one or more Medicaid claims for reim-
bursement; 4) all-cause emergency room visits; and 5) nonfatal opioid
overdoses. We chose a 30-day window given that the first month after
release from incarceration is the period of highest risk for illicit opioid
use and overdose among individuals with OUD (Binswanger et al., 2007;
Merrall et al., 2010).

The Vermont Department of Health provided overdose fatality data.
Similar to data on nonfatal overdoses, all fatal overdoses involved opioid
use but could have also included other drug use. The absolute number of
overdose fatalities in Vermont was small and thus we report overdose
fatalities within 1 year after release from incarceration. We censored
sample sizes with 10 or fewer individuals to maintain confidentiality.

2.4. Analysis

Descriptive statistics were calculated to describe population char-
acteristics for each of the three time periods. We then used logistic
regression to compare the use of MOUD between time-periods to eval-
uate change in treatment utilization before versus after MOUD imple-
mentation (Periods A vs B) and before versus after the onset of COVID-
19 (Periods B vs C). Similarly, we used logistic regression to compare the
type of MOUD used between time-periods, whether MOUD was
continued from the community or initiated upon incarceration, and
whether MOUD was discontinued prior to release from incarceration.
For the subsample of individuals who discontinued MOUD while
incarcerated, we calculated descriptive statistics to illustrate the reasons
provided by health care personnel for MOUD discontinuation separately
by time-period. We used Stata to conduct analysis of outcomes during
incarceration (StataCorp, 2021).

We examined change in treatment utilization and overdose following
release from incarceration. The study used release episodes as the unit of
analysis for outcomes following release from incarceration to account

for individuals with more than one release from incarceration. We
performed multi-level logistic regressions to examine change between
time-periods in MOUD prescriptions, SUD counseling, mental health
counseling, emergency room visits, and nonfatal overdoses within 30
days following release from incarceration. We conducted analysis of
outcomes after release from incarceration using R (R Core Team, 2022).
The study set significance at p < .05 for all analyses.

3. Results

A total of 5177 individuals were incarcerated in Vermont correc-
tional facilities for a minimum of 1 night during Period A (pre-MOUD
implementation and pre-COVID-19), 5665 during Period B (post-MOUD
implementation and pre-COVID-19) and 2926 during Period C (post-
MOUD implementation and during COVID-19). Most people who were
incarcerated during these time-periods were white, non-Hispanic, male,
in their mid- to late-thirties, and unmarried (see Table 1).

3.1. Use of MOUD while incarcerated

During Period A (pre-MOUD implementation and pre-COVID-19),
<1 % of individuals were prescribed MOUD while incarcerated
(Table 2). Prescriptions for MOUD during this time-period were asso-
ciated with a program to pilot time-limited MOUD treatment in two of
the state's six correctional facilities. After state-wide MOUD imple-
mentation (Period B), prescriptions increased such that one third
(33.9%) of incarcerated individuals were receiving MOUD. With the
onset of COVID-19 (Period C), MOUD prescriptions decreased such that
26.6% (OR = 0.7, 95% CI = 0.6, 0.8) of the incarcerated population
were maintained on MOUD. Analysis exploring this decrease identified a
simultaneous increase in the mean percent of individuals released from
incarceration who were receiving MOUD at the time of their release
from 27.0% (SD = 2.0%) before to 34.9% (SD = 4.8%) after the onset of
COVID-19 (Periods B vs C; p = .037). This change corresponded with the
rapid release of people with nonviolent convictions across the state in
response to COVID-19, which may have driven a reduction in OUD in the
remaining incarcerated population in Period C and also indicates an
increased need for OUD treatment in the community.

Among individuals who received MOUD while incarcerated, the
majority (66.7% to 84.0%) were prescribed buprenorphine regardless of
time-period (Table 3, Panel A). Interpretation of the proportion of in-
dividuals who received a prescription for buprenorphine, methadone, or
naltrexone in Period A is limited due to the small number of individuals
(n = 39) who received MOUD prior to statewide implementation. After
MOUD implementation, the proportion of individuals who received
buprenorphine versus methadone or naltrexone did not significantly
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Table 1
Incarcerated population characteristics.

A) Pre-MOUD
implementation &
pre-COVID-19 (n

B) Post-MOUD
implementation &
pre-COVID-19 (n

C) Post-MOUD
implementation &
during COVID-19

=5177) = 5665) (n = 2926)
Demographics
Mean (SD) age ~ 36.3 (11.5) 36.8 (11.5) 38.0 (11.4)
Gender, n (%)
Female 852 (16.5) 975 (17.2) 368 (12.6)
Male 4299 (83.0) 4651 (82.1) 2516 (86.0)
Transgender 22 (0.4) 24 (0.4) 24 (0.8)
Missing or 4(0.1) 15 (0.3) 18 (0.6)
not reported
Race, n (%)
Blackor AA 497 (9.6) 544 (9.6) 270 (9.2)
White 4267 (82.4) 4623 (81.6) 2490 (85.1)
Other 74 (1.4) 93 (1.6) 92 (3.1)
Missing or 339 (6.6) 405 (7.2) 74 (2.5)
not reported
Ethnicity, n (%)
Hispanic 441 (8.5) 553 (9.8) 270 (9.2)
Non- 4735 (91.5) 5111 (90.2) 2655 (90.7)
Hispanic
Missing or 1(0.02) 1(0.02) 1 (0.03)
not reported
Marital status, n (%)
Married/ 574 (11.1) 643 (11.4) 313 (10.7)
civil union
Divorced
ivorced/ 682 (13.2) 753 (13.3) 378 (12.9)
separated
Single 2885 (55.7) 3041 (53.7) 1656 (56.6)
Widowed 44 (0.9) 57 (1.0) 30 (1.0)
Missing or 992 (19.2) 1171 (20.7) 549 (18.8)

not reported

AA = African American; MOUD = Medication for opioid user disorder;
SD=Standard deviation.

differ before versus during COVID-19 (Periods B vs C; OR = 1.1, 95% CI
= 0.9, 1.4). Most individuals who were prescribed MOUD while incar-
cerated initiated their MOUD upon incarceration (Table 3, Panel B).
However, the proportion who initiated MOUD upon incarceration
decreased from 63.1% to 53.9% with the onset of COVID-19 (Periods B
vs C; OR = 0.7, 95% CI = 0.6, 0.8).

Prior to COVID-19 (Period B), 16.0% of people who received MOUD
while incarcerated later discontinued all MOUD while incarcerated and
discontinuation significantly decreased to 8.0% with the onset of
COVID-19 in Period C (OR = 0.5, 95% CI = 0.3, 0.6). The study found a
total of 372 MOUD discontinuations among 307 individuals in Period B,
prior to COVID-19. During COVID-19 (Period C) a total of 85 MOUD
discontinuations occurred among 62 individuals. The majority of dis-
continuations in both time-periods were attributed to diversion (Period
B = 59.4% and Period C = 71.8%; Supplemental Table 1). The next most
common reason for discontinuation was per the patient's request (Period
B = 12.9% and Period C = 20.0%). Importantly, interpretation of

Table 2
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changes in reasons for discontinuation prior to versus during COVID-19
(Periods B vs C) are limited due to the fact that over a quarter (25.5%) of
reasons for MOUD discontinuation before COVID-19 were not reported
in the electronic health record system, highlighting the importance of
complete data collection in correctional facilities.

3.2. Continuation of MOUD and other treatment after release from
incarceration

In total, 1552 individuals released from incarceration in Period A
(pre-MOUD implementation and pre-COVID-19), 1851 in Period B (post-
MOUD implementation and pre-COVID-19), and 735 in Period C (post-
MOUD implementation and during COVID-19) had a Medicaid claim
indicating an OUD diagnosis and thus were included in the primary
analysis of outcomes following release from incarceration. During
Period A, individuals with an OUD diagnosis contributed to 2456 re-
leases from incarceration (mean = 1.6 [SD = 1.2] per individual).
During Period B, there were 3253 releases (mean = 1.8 [SD = 1.3] per
individual) occurred and 956 releases from incarceration (mean = 1.3
[SD = 0.7] per individual) occurred during Period C. Compared to in-
dividuals with Medicaid who were included in analysis, those who were
excluded because they did not have Medicaid were less likely to identify
as female in Periods A (13.5% vs 22.4%), B (10.8% vs 23.0%) and C
(10.8% vs 18.7%; all p < .05) and less likely to identify as white in
Periods A (74.7% vs 82.7%) and B (71.2% vs 81.7%; all p < .05), but

Table 3
Medication for opioid use disorder (MOUD) characteristics among individuals
who were prescribed an MOUD while incarcerated in Vermont.

A) Pre-MOUD B) Post-MOUD C) Post-MOUD
implementation implementation implementation &
& pre-COVID-19 & pre-COVID-19 during COVID-19
(n =39) (n =1918) (n=779)
A. MOUD type
B hi
UPTEnorphing, 56 (66.7) 1585 (82.6) 654 (84.0)
n (%)
Methadone, n 13 (33.3) 268 (14.0) 112 (14.4)
(%)
Naltrexone, n (%) 0 (0) 65 (3.4) 13 (1.7)
Buprenorphine vs Referent 2.3(1.2, 4.6) 2.6 (1.3, 3.9)
other MOUD OR
(95% CI) Referent 1.1 (0.9, 1.9
B. MOUD initiation, continuation, or discontinuation
Initiated any
MOUD, n (%) 16 (41.0) 1210 (63.1) 420 (53.9)
Continued any
2, B . .1
MOUD, n (%) 3 (59.0) 708 (36.9) 359 (46.1)
Initiation vs Referent 2.5(1.3,4.7) 1.7 (0.9, 3.2)
continuation
OR (95% CI) - Referent 0.7 (0.6, 0.8)
Discontinued any
MOUD, n (%) 0 (0) 307 (16.0) 62 (8.0)
Discontinued vs did
not discontinue - Referent 0.5 (0.3, 0.6)

OR (95% CI)

Bolded text = statistically significant (p < .05); CI=Confidence interval; MOUD
= Medication for opioid use disorder; OR = Odds ratio.

Medication for opioid use disorder (MOUD) prescriptions among people incarcerated in Vermont.

A) Pre-MOUD implementation & pre-COVID-19

B) Post-MOUD implementation & pre-COVID-19

C) Post-MOUD implementation & during COVID-19

(n=5177) (n = 5665) (n = 2926)
AnyMOUD,n 44 g 1918 (33.9) 779 (26.6)
(%)
Any vs no MOUD Referent 67.4 (49.0, 92.9) 47.8 (34.5, 66.2)

OR (95% CI) - Referent

0.7 (0.6, 0.8)

Bolded text = statistically significant (p < .05); CI=Confidence interval; MOUD = Medication for opioid use disorder; OR = Odds ratio.
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otherwise did not differ in demographic characteristics reported in
Table 1.

In Period A (pre-MOUD implementation and pre-COVID-19),
approximately one-third (33.9%) of releases among individuals with
OUD resulted in an MOUD prescription in the community within 30 days
following release from incarceration (Table 4, Panel A). This increased
to 41.0% after statewide MOUD implementation in Period B (OR = 1.4,
95% CI = 1.3, 1.7) and then decreased with the onset of COVID-19 in
Period C (35.6%; OR = 0.8, 95% CI = 0.6, 0.9) to a level that did not
significantly differ from before MOUD implementation. Sensitivity
analysis including the entire Vermont Medicaid incarcerated population
demonstrated a similar increase in community MOUD prescriptions after
the implementation of MOUD in correctional facilities (OR = 2.2, 95%
CI = 1.8, 2.7). However, in contrast to primary findings among those

Table 4
Treatment utilization, emergency room visits, and overdose after release from
incarceration.

A) Pre-MOUD
implementation &
pre-COVID-19 (n
releases = 2456)

B) Post-MOUD
implementation &
pre-COVID-19 (n
releases = 3253)

C) Post-MOUD
implementation &
during COVID-19
(n releases = 956)

A. Treatment utilization
% prescribed

MOUD
within 30 33.9 41.0 35.6
days of
release
Referent 1.4 (1.3,1.7) 1.1 (0.9, 1.4)
OR (95% CD - Referent 0.8 (0.6, 0.9)
% attended
SUD
counseling
within 30 15.6 10.0 5.6
days of
release
Referent 0.5 (0.3, 0.6) 0.2 (0.1, 0.3)
OR (95% CD - Referent 0.3 (0.2, 0.5)
% attended
MH
counseling
within 30 16.9 15.1 10.7
days of
release
Referent 0.9 (0.7, 1.1) 0.5 (0.3, 0.7)
OR (95% CD - Referent 0.6 (0.4, 0.9)
B. Emergency room visits and overdose
% emergency
room visit
within 30 13.5 14.5 12.2
days of
release
Referent 1.1 (0.9 1.9 0.7 (0.5, 1.0)
OR (95% CD — Referent 0.4 (0.3, 0.7)
% non-fatal
overdose
within 30 1.2 0.8 1.9
days of
release
Referent 0.3 (0.1, 0.8) 1.5 (0.5, 4.2)
OR (95% CD - Referent 2.5 (1.3, 4.5)
% fatal
overdose Censored because Censored because
within one 1.1 <10 events <10 events
year of occurred” occurred”
release

All release episodes are from individuals with a Medicaid claim indicating a
diagnosis of opioid use disorder (OUD).
Bolded text = statistically significant (p < .05); CI=Confidence interval; MH =
Mental health; MOUD = Medication for opioid use disorder; SUD=Substance use
disorder.

# Data were censored to protect confidentiality because <10 events occurred.
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with an OUD diagnosis, MOUD prescriptions after release from incar-
ceration did not significantly change with the onset of COVID-19 in the
entire Medicaid incarcerated population (Supplemental Table 2, Panel
A). In a second sensitivity analysis including only individuals who were
prescribed MOUD while incarcerated in Periods B and C, MOUD pre-
scriptions after release from incarceration did not significantly change
with the onset of COVID-19 (Supplemental Table 3, Panel A).

Among individuals with OUD, 15.6% of releases resulted in
engagement in SUD counseling in the community during Period A (pre-
MOUD implementation and pre-COVID-19). Substance use disorder
counseling subsequently decreased to 10.0% after MOUD implementa-
tion (Periods A vs B: OR = 0.5, 95% CI = 0.3, 0.6) and to 5.6% with the
onset of COVID-19 (Periods B vs C: OR = 0.3, 95% CI = 0.2, 0.5). Use of
mental health counseling did not significantly change prior to versus
following MOUD implementation (Period A = 16.9%; Period B = 15.1%)
but decreased to 10.7% following the onset of COVID-19 (Periods B vs C:
OR = 0.6, 95% CI = 0.4, 0.9; Table 4, Panel A). Findings were similar in
sensitivity analyses including the entire Vermont Medicaid incarcerated
population (Supplemental Table 2, Panel A) and when limited to those
who received MOUD while incarcerated (Supplemental Table 3, Panel
A).

3.3. Emergency room visits and overdose after release from incarceration

Less than 15% of releases resulted in one or more trips to the
emergency room within 30 days following release from incarceration.
This did not significantly differ prior to versus following MOUD imple-
mentation (Periods A vs B), but emergency room trips significantly
decreased following the onset of COVID-19 (Periods B vs C: OR = 0.4,
95% CI = 0.3, 0.7; Table 4, Panel B). Although absolute numbers were
small, the proportion of releases that resulted in a nonfatal overdose
decreased by one-third when MOUD was implemented from 1.2% in
Period A to 0.8% in Period B (OR = 0.3, 95% CI = 0.1, 0.8). However,
nonfatal overdoses subsequently increased from 0.8% in Period B to
1.9% with the onset of COVID-19 in Period C (OR = 2.5, 95% CI = 1.3,
4.5). Twenty-seven (1.1%) individuals who were incarcerated prior to
MOUD implementation (Period A) died from an opioid-related overdose
within the year following release from incarceration. Opioid-related
fatal overdoses following release from incarceration decreased to <10
deaths (i.e., <0.3%) after MOUD implementation (Period B) and
remained at <10 deaths (i.e., <1.0%) following the onset of COVID-19
(Period C). The exact number of opioid-related overdose deaths in Pe-
riods B and C were censored to protect confidentiality, and thus analysis
was not possible. Findings were similar in sensitivity analyses including
the entire Vermont Medicaid incarcerated population (Supplemental
Table 2, Panel B) and when limited to those who received MOUD while
incarcerated (Supplemental Table 3, Panel A).

4. Discussion

This evaluation linked data from the Vermont Department of Cor-
rections, the Vermont Department of Health, and Medicaid claims to
longitudinally assess the impacts of MOUD implementation and COVID-
19 in a statewide correctional system. Implementation of MOUD resul-
ted in more than one-third of the Vermont incarcerated population
receiving MOUD, most of whom received buprenorphine. After the onset
of COVID-19, the percentage of incarcerated individuals who were
prescribed MOUD decreased to 26.6%. Rapid release of individuals
convicted of nonviolent crimes following the onset of COVID-19 was
associated with an increase in releases among people prescribed MOUD,
suggesting that the simultaneous reduction in MOUD prescriptions
could be attributable to a decline in the prevalence of OUD in the
remaining incarcerated population. Though estimates of the prevalence
of OUD in US correctional facilities vary (Maruschak et al., 2021; Simon
et al., 2021), our findings are consistent with prior findings that people
with OUD are disproportionately overrepresented in US correctional
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facilities (Simon et al., 2021; Winkelman et al., 2018) and indicate that
at least one quarter to one-third of individuals incarcerated for >1 night
in Vermont met criteria for OUD since MOUD was implemented in 2018.

Most individuals who received MOUD while incarcerated had not
been receiving MOUD in the community prior to incarceration (63%
before COVID-19 and 54% after COVID-19). These individuals represent
a group who met OUD criteria but were not receiving MOUD at the time
of incarceration. This finding underscores that the justice system can
substantially increase treatment engagement in a highly vulnerable
population by offering MOUD in correctional facilities. Importantly,
increasing access to MOUD in the community in the absence of incar-
ceration must remain a high priority in addition to providing treatment
within correctional facilities. The observed decline in MOUD initiations
between Periods B and C could be associated with COVID-19 precautions
(e.g., limited face-to-face interactions) or simply a change in the overall
incarcerated population (e.g., fewer individuals who were not receiving
MOUD at the time of incarceration). While buprenorphine is provided
within each VT DOC correctional facility, methadone is provided by an
outside vendor, requiring patients to leave the correctional facility to
initiate the medication at a clinic in the community, which may have
contributed to the overall decline in MOUD initiations during COVID-
19.

Of note, MOUD discontinuations while incarcerated decreased by
50% with the onset of COVID-19, with diversion cited as the most
common reason for discontinuation both prior to and during COVID-19.
The observed decrease in MOUD discontinuations could be due to
changes in factors that affect diversion, such as decreased contact be-
tween incarcerated individuals or modified medication distribution
procedures. Although no official VT DOC policy changes occurred
regarding MOUD discontinuation, the observed reduction in discontin-
uations may reflect a change in provider practices regarding MOUD
diversion or discontinuation. Future research should identify mecha-
nisms by which COVID-19 influenced MOUD prescriptions, diversion,
and discontinuation in correctional facilities to optimize OUD treatment
for incarcerated individuals.

Consistent with prior research (Moore et al., 2019; Sharma et al.,
2016; Simon et al., 2021), we found that MOUD prescriptions following
release from incarceration increased after MOUD was implemented in
correctional facilities statewide. This finding held true in our primary
sample of individuals with an OUD diagnosis and in a sensitivity analysis
of the entire incarcerated Medicaid population. Given the elevated risk
for illicit opioid use and overdose immediately following release from
incarceration (Binswanger et al., 2007; Merrall et al., 2010), this in-
crease in treatment engagement suggests a substantial public health
benefit from the statewide implementation of MOUD in correctional
facilities.

Among individuals with OUD who were released from incarceration,
nonfatal overdoses decreased by one-third and fatal overdoses decreased
from 27 to <10 deaths following statewide MOUD implementation,
representing a >60% reduction in fatalities. This figure is consistent
with prior research, which identified a 60.5% reduction in fatal over-
doses following MOUD implementation among individuals released
from incarceration in Rhode Island (Green et al., 2018). Considered
together, our findings provide further support for the substantial
reduction in overdose and death associated with MOUD among incar-
cerated individuals and demonstrate the importance of implementing
MOUD in US correctional systems.

In contrast, the onset of COVID-19 was associated with a decrease in
MOUD prescriptions, counseling, and emergency room visits as well as
an increase in opioid-related nonfatal overdoses following release from
incarceration. Although reductions in emergency room visits could
reflect changes in medical need or access, the observed reduction in
treatment engagement and increase in nonfatal overdoses demonstrate
adverse public health consequences associated with COVID-19 among
recently incarcerated individuals, a population highly vulnerable to
harm from opioids. These findings are consistent with the devastating
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consequences of COVID-19 throughout the United States, including
decreases in all-cause emergency room visits (Soares III et al., 2021) as
well as increases in overdose (Linas et al., 2021; Mason et al., 2021;
Slavova et al., 2020) and barriers to MOUD (Joudrey et al., 2021; Leppla
& Gross, 2020; Wakeman et al., 2020). The absolute number of opioid-
related fatal overdoses following MOUD implementation remained low
after the onset of COVID-19 (<10 deaths) but interpretation of the
relative change in mortality is limited due to censorship of the specific
number of deaths to protect confidentiality. Nonetheless, findings from
this evaluation demonstrate a need to improve substance use treatment
for incarcerated individuals reentering the community (Moore et al.,
2020), with reentry services tailored to surmount the unique barriers
associated with COVID-19.

4.1. Strengths and limitations

Strengths of this evaluation include the use of a data set that included
all incarcerated individuals in Vermont and the examination of longi-
tudinal outcomes during incarceration as well as following release into
the community in a subset of individuals with Medicaid insurance. This
evaluation is among the first to report outcomes from MOUD imple-
mentation in a statewide correctional system (Clarke et al., 2018) and
the first to address the statewide impact of COVID-19 on MOUD treat-
ment for people who are incarcerated. Our findings demonstrate an
overall public health benefit associated with the statewide imple-
mentation of MOUD for incarcerated individuals and serve as an
example to support MOUD implementation in other states' correctional
systems (Weizman et al., 2021).

Despite these strengths, several limitations are worth bearing in
mind. First, causal interpretation of these findings is limited by the fact
that the data are observational in nature and thus subject to confounding
biases. Second, as previously noted, screening for OUD was not consis-
tently conducted prior to MOUD implementation and thus we were
unable to assess change in the proportion of incarcerated individuals
with OUD who received MOUD while incarcerated, highlighting the
importance of universal screening for OUD in correctional systems.
Third, we report MOUD prescriptions within 30-days following release
from incarceration; however, the proportion of individuals who took the
medication as prescribed is unclear. Fourth, outcomes following release
from incarceration were limited to the 76.1% to 79.2% of individuals
who had Medicaid, a population that was more likely to be female and
white than those who did not have Medicaid. Finally, this evaluation
examined changes in the incarcerated population in Vermont, which is a
small rural state with a unified (jail and prison) state-run correctional
system. Accordingly, our findings may have limited generalizability to
other more urban states with different correctional systems.

5. Conclusion

This longitudinal evaluation found increased treatment engagement
and a decrease in opioid-related overdoses following implementation of
MOUD in a statewide correctional system. These findings are consistent
with prior research and provide compelling evidence in support of
implementing MOUD in statewide correctional systems to increase ac-
cess to these lifesaving medications. Improvements related to MOUD
were somewhat attenuated with the onset of COVID-19, which was
associated with decreased treatment engagement and an increase in
nonfatal overdoses. Considered together, these findings demonstrate the
benefits to statewide MOUD for incarcerated individuals as well as the
need to identify and address barriers to continuation of care following
release from incarceration in the context of COVID-19.
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