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Abstract

Background: Methamphetamine/amphetamine use has sharply increased among people with opioid use disorder
(OUD). It is therefore important to understand whether and how use of these substances may impact receipt of, and
outcomes associated with, medications for OUD (MOUD). This systematic review identified studies that examined
associations between methamphetamine/amphetamine use or use disorder and 3 classes of outcomes: (1) receipt of
MOUD, (2) retention in MOUD, and (3) opioid abstinence during MOUD.

Methods: We searched 3 databases (PubMed/MEDLINE, PsycINFO, CINAHL Complete) from 1/1/2000 to 7/28/2020
using key words and subject headings, and hand-searched reference lists of included articles. English-language stud-
ies of people with documented OUD/opioid use that reported a quantitative association between methampheta-
mine/amphetamine use or use disorder and an outcome of interest were included. Study data were extracted using
a standardized template, and risk of bias was assessed for each study. Screening, inclusion, data extraction and bias
assessment were conducted independently by 2 authors. Study characteristics and findings were summarized for
each class of outcomes.

Results: Thirty-nine studies met inclusion criteria. Studies generally found that methamphetamine/amphetamine
use or use disorder was negatively associated with receiving methadone and buprenorphine; 2 studies suggested
positive associations with receiving naltrexone. Studies generally found negative associations with retention; most
studies finding no association had small samples, and these studies tended to examine shorter retention timeframes
and describe provision of adjunctive services to address substance use. Studies generally found negative associa-
tions with opioid abstinence during treatment among patients receiving methadone or sustained-release naltrexone
implants, though observed associations may have been confounded by other polysubstance use. Most studies exam-
ining opioid abstinence during other types of MOUD treatment had small samples.

Conclusions: Overall, existing research suggests people who use methamphetamine/amphetamines may have
lower receipt of MOUD, retention in MOUD, and opioid abstinence during MOUD. Future research should examine
how specific policies and treatment models impact MOUD outcomes for these patients, and seek to understand the
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perspectives of MOUD providers and people who use both opioids and methamphetamine/amphetamines. Efforts to
improve MOUD care and overdose prevention strategies are needed for this population.

Keywords: Methamphetamine, Amphetamine, Opioid use disorder, Opioid agonist, Buprenorphine, Methadone,

Naltrexone, Polysubstance use

Introduction

Over 1.6 million people in the United States have opi-
oid use disorder (OUD) [1]. Almost 50,000 people in
the United States died of opioid overdose in 2019 [2],
and overdose death has markedly increased during the
COVID-19 pandemic [3-7]. Worldwide, OUD is one
of the most prevalent drug use disorders and a notable
source of global mortality and morbidity [8]. There are
3 US Food and Drug Administration (FDA)-approved
treatment medications for OUD (MOUD), including
methadone, buprenorphine and naltrexone [9]. Opioid
agonist medications (methadone and buprenorphine)
reduce risk of opioid overdose [10-12], and overdose
risk has been observed to increase when patients exit
agonist treatment demonstrating the importance of
retention in treatment [10, 12]. MOUD are consider-
ably underused, and increasing access to and reten-
tion in MOUD treatment, particularly opioid agonist
medications, is essential to addressing the opioid cri-
sis and preventing overdose death [9]. In light of this
goal, MOUD are increasingly being provided outside of
specialty substance use treatment settings including in
primary care [13, 14] and community settings such as
syringe services programs (SSPs) [15].

Multiple sources of data suggest that methampheta-
mine use is increasing among people with OUD. In
the United States, a sharp increase in reported meth-
amphetamine use has been documented among people
entering OUD treatment—a nationwide survey found
an 85% increase in prevalence between 2011 and 2018
[16, 17], and an analysis of the national Treatment
Episode Data Set found a 490% increase in prevalence
from 2008 to 2017 [18]. An analysis of National Sur-
vey on Drug Use and Health data found that preva-
lence of recent illicit methamphetamine use more
than tripled among people with recent heroin use or
heroin use disorder from 2015 to 2017, and more than
doubled among people with prescription OUD dur-
ing the same period [19]. Amphetamine use is also
growing globally—the United Nations reports that
amphetamine seizures quadrupled worldwide from
2009 to 2018, and that methamphetamine/ampheta-
mine use has increased across multiple regions [20].

Methamphetamine in particular is known to be highly
addictive, and its use is often associated with multiple
health and social problems [21].

Given the striking increase in methamphetamine/
amphetamine use both generally and among people with
OUD specifically, as well as the highly addictive nature
of methamphetamine and associated adverse effects, it
is important to understand how use of these substances
impacts receipt of and outcomes associated with MOUD.
Blondino and colleagues published a systematic review
of studies conducted in the United States and published
before 11/28/2018 that examined associations between
co-occurring substance use and retention in MOUD and
opioid abstinence during MOUD, and summarized 7
articles assessing associations between amphetamine use
and these 2 outcomes [22]. In order to more fully under-
stand existing research and gaps in knowledge regarding
the impact of methamphetamine/amphetamine use on
MOUD—including its impact on the entire MOUD care
continuum, potential trends reflecting changes in drug
use patterns and MOUD provision, and potential varia-
tion across settings—an expanded review is needed that
includes studies examining receipt of MOUD, studies
published more recently, and studies conducted outside
of the United States.

The objective of this systematic review was to identify
studies that examine and report associations between
methamphetamine/amphetamine use or use disorder and
3 classes of outcomes: (1) receipt of MOUD, (2) reten-
tion in MOUD, and (3) opioid abstinence during MOUD.
We describe study characteristics and findings, as well as
potential implications and key gaps in existing research.

Methods

This review follows reporting guidelines specified in the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement [23].

Data sources and search strategy

Three databases (PubMed/MEDLINE, PsycINFO,
CINAHL Complete) were searched from 1/1/2000 to
7/28/2020. The database search strategy was devel-
oped in consultation with the Health Sciences library at
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the University of Washington. Boolean search queries
were created using a combination of keywords and sub-
ject headings (complete search queries are included in
Appendix 1). Reference lists of included studies were
later hand-searched to identify additional studies meet-
ing inclusion criteria.

Inclusion and exclusion criteria

Included studies met the following criteria: (1) the
study sample was composed of people who use opioids
and/or have documented OUD; (2) the study examined
and reported on a quantitative association between
methamphetamine/amphetamine use or use disorder
and one of 3 types of MOUD outcomes of interest, with
MOUD including methadone, buprenorphine and/or
naltrexone; and (3) the study was published in English.
We did not exclude studies if they did not limit their
sample to people with diagnosed OUD, as many stud-
ies examining MOUD receipt do not assess OUD but
examine samples likely to include many people who
meet diagnostic criteria for OUD (e.g., people who
inject heroin). MOUD outcomes of interest included
(1) receipt of MOUD, which included initiation (i.e.,
newly starting MOUD during the study period) or any
receipt (i.e., documentation of MOUD receipt during
a specified period, which may or may not represent a
new initiation); (2) retention in MOUD, which included
both continuous measures of time in treatment (i.e.,
time from initiation until discontinuation) and cat-
egorical measures of time in treatment (i.e., remain-
ing in treatment for a specified length of time); and (3)
opioid abstinence during MOUD, measured through
urine screens and/or self-report of opioid use. Stud-
ies were excluded if their sample was not restricted to
people who use opioids and/or have documented OUD,
if they examined any stimulant use (including cocaine
and/or amphetamines) but did not separately examine
the association of methamphetamine/amphetamine use
with the outcome(s) of interest, and if they examined
use of MOUD that was not prescribed. Studies were
not excluded based on design (provided they included a
quantitative analysis of the association of interest), geo-
graphic location, or clinical setting.

Study screening and selection

Abstracts were independently screened by 2 authors
(MCF and HL) and excluded if they clearly did not
meet inclusion criteria; disagreements were resolved
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through consensus between the 2 authors. Remaining
full-text articles were independently reviewed for final
inclusion/exclusion by the same 2 authors, and disa-
greements were resolved through consensus between
the 2 authors or through consultation with the senior
author (ECW) as needed. Reference lists of included
articles were hand-searched by one author (MCEF) to
identify additional studies possibly meeting inclusion
criteria, and inclusion or exclusion of these articles was
independently confirmed by a second author (HL).

Data extraction and quality assessment

The same 2 authors independently extracted study data
using a template developed by the study team to cap-
ture desired information; disagreements were resolved
through consensus between the 2 authors. Extracted
data included study design, dates, setting, population,
adjunctive services to address substance use (i.e., psy-
chosocial treatments or support groups, if the paper
clearly described that these were provided or offered to
study participants), average MOUD dose (if described),
total number of subjects and number with metham-
phetamine/amphetamine use or use disorder, measure
definitions, statistical analyses, covariates, and estimated
association(s).

Risk of bias was assessed for each study using the
Quality in Prognosis Studies tool [24], which assesses
level of bias (low, moderate or high) in 6 domains: (1)
participation, (2) attrition, (3) prognostic factor (i.e.,
methamphetamine/amphetamine use or use disorder)
measurement; (4) outcome measurement, (5) confound-
ing, (6) analysis and reporting. The level of bias for each
domain was determined with respect to the specific asso-
ciation of interest for the present review—for example,
if a study presented an unadjusted association for meth-
amphetamine/amphetamine use and the outcome but
did not include it in the multivariable model, the study
was determined to have a high level of bias for confound-
ing. The attrition domain was considered not applicable
for cross-sectional studies and for longitudinal studies
in which treatment retention/discontinuation was the
only outcome of interest examined. Two authors (MCF
and HL) independently conducted the risk of bias assess-
ment; disagreements were resolved through consensus
or through consultation with the senior author (ECW)
as needed. Study screening, data extraction and quality
assessment were performed using Covidence systematic
review software [25].
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Fig. 1 PRISMA flow diagram depicting study identification and

selection process

Results

Description of included studies

The database search returned 4852 records, and 1688
duplicates were removed. Seventeen additional articles
were later identified through hand-searching reference
lists of included articles. Three thousand one hundred
eighty-one abstracts were screened, and 2604 were
excluded. Five hundred seventy-seven full-text articles
were reviewed and 538 were excluded, resulting in a total
of 39 articles included for qualitative synthesis (Fig. 1).
The 2 independent reviewers had “substantial agreement”
at both phases of study selection based on a kappa sta-
tistic (kappa = 0.69 for abstract screening, kappa = 0.77
for full-text review) [26].

Receipt of MOUD treatment

Thirteen studies examined the association between
methamphetamine/amphetamine use or use disorder
and receipt of MOUD (Table 1). Eight used a cross-
sectional study design and 5 used a longitudinal study
design. Time periods for data collection ranged from
1992 to 2018, with only 2 studies having collected data
within the past 5 years (2016 or later). Eight studies
were conducted in the United States; other studies were
conducted in Canada, Thailand, Vietnam, Norway, and
France. Study populations and settings included patients
with OUD in general healthcare settings (4 studies; 1 lim-
ited to patients with both OUD and post-traumatic stress
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disorder), patients presenting for specialty substance
use treatment for opioid use (3 studies), parents who
used opioids enrolled in a child welfare-based substance
use intervention program (1 study), people with OUD
recruited through a community survey (1 study), and
people who inject drugs (PWID) reporting opioid use
recruited through SSPs or community surveys (4 stud-
ies; 1 limited to PWID with HIV). Four studies examined
amphetamine use disorder, 4 examined amphetamine
use, and 6 examined methamphetamine use (1 study sep-
arately examined both amphetamine and methampheta-
mine use). Amphetamine use disorder was measured
using diagnostic codes for abuse or dependence, meth-
amphetamine/amphetamine use was primarily measured
by self-report of use during varying timeframes ranging
from the past week to the past 6 months. Three studies
examined receipt of any MOUD, 2 examined any agonist
(methadone or buprenorphine), 1 examined buprenor-
phine or naltrexone, 6 examined methadone alone, 3
examined buprenorphine alone, and 1 examined naltrex-
one alone. Five studies adjusted for other substance use
or use disorders.

Seven studies found a significant negative associa-
tion between amphetamine use disorder or ampheta-
mine/methamphetamine use and receipt of MOUD [18,
27-32]. Outcomes examined in these studies included
receipt of any MOUD, any agonist, methadone alone,
and buprenorphine alone. Two studies found a sig-
nificant positive association; one between past 6 month
methamphetamine use and lifetime receipt of injectable
naltrexone among adults with OUD recruited through a
community survey in a United States city [33], and the
other between amphetamine use disorder and receipt of
either buprenorphine or naltrexone (injectable or oral,
measured through outpatient pharmacy claims) among
commercially-insured adults with OUD in the United
States [34]. Two studies found no significant associa-
tion; one separately examined amphetamine and meth-
amphetamine use and receipt of any MOUD within a
child welfare-based substance use intervention program
in Kentucky, United States [35], and the other examined
“frequent” methamphetamine use and reporting current
enrollment in methadone treatment among PWID with
HIV recruited through a community survey in Vancou-
ver, Canada, in which only 12 participants reported fre-
quent methamphetamine use [36]. Two studies did not
report tests of statistical significance [37, 38]. There were
no clear patterns in findings across studies with respect
to study design, time period, geographic location, pop-
ulation/setting, predictor measurement or covariate
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adjustment including adjustment for other substance
use/use disorders.

Retention in MOUD treatment

Twenty-one studies examined the association between
methamphetamine/amphetamine use or use disor-
der and retention in MOUD (Table 2). All studies
used a longitudinal design; one was a secondary analy-
sis of data collected for a randomized controlled trial.
Time periods for data collection ranged from 1993 to
2018, with only 3 studies having collected data within
the past 5 years (2016 or later). Thirteen studies were
conducted in the United States, 2 in both Israel and
the United States, 2 in Canada, and other studies were
conducted in Israel, China, Norway and Ireland. All
studies included patients receiving MOUD; study set-
tings included methadone treatment programs (8 stud-
ies), buprenorphine treatment programs (5 studies),
specialty opioid treatment programs providing both
methadone and buprenorphine (3 studies; 1 youth treat-
ment program), buprenorphine or naltrexone receipt
assessed through medical records or insurance claims
(3 studies), and community surveys of people who use
opioids self-reporting methadone receipt (2 studies).
Four studies examined amphetamine use disorder, 1
examined methamphetamine use disorder, 11 examined
amphetamine use, and 5 examined methamphetamine
use. Methamphetamine/amphetamine use disorder was
measured using diagnostic codes or diagnostic criteria;
methamphetamine/amphetamine use was measured
either through urine drug screen (UDS) or self-report
of use during varying timeframes either prior to intake
or during treatment. Definitions of retention outcomes
varied; some studies measured retention as a time-to-
event variable, while others used binary or categorical
measures of retention until various times ranging from
30 days to 3 years. Seven studies adjusted for other sub-
stance use.

Nine studies found a significant negative associa-
tion between methamphetamine/amphetamine use
disorder or use and retention in MOUD ([34, 39-46].
In one of these studies the association became non-
significant after covariate adjustment [44], in 2 other
studies the association was only significant in 1 of 2
populations that were examined (in both studies, the
population with higher rates of amphetamine use had
a significant negative association for amphetamine
use and retention) [45, 46]. One study conducted
among patients receiving methadone treatment in
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Israel during 2004-2005 found a positive association
between amphetamine use during treatment meas-
ured by UDS and retention over 13 months [47]. Eight
studies found no significant association [36, 48—54].
Three studies did not report tests of statistical signif-
icance [55-57], with one noting that there were “too
few patients to perform statistical comparison” for this
association [57].

There were no clear patterns in findings across studies
with respect to time period, geographic location, popu-
lation/setting, predictor measurement, type of MOUD,
or covariate adjustment including adjustment for other
substance use. While most studies finding a significant
negative association measured retention as a time-to-
event variable or retention at 1 year, studies reporting
non-significant associations generally looked at reten-
tion over shorter time periods (i.e., 6 months or less).
Studies reporting non-significant associations gener-
ally had low numbers of participants with the predic-
tor of interest, and many had wide confidence intervals
around estimated associations suggesting low statistical
power. Additionally, most studies that described provi-
sion of some type of adjunctive services for substance
use (e.g., psychosocial treatment, support groups) to
study participants reported non-significant associa-
tions, though it is possible these services were provided
but not described in other papers. However, one study
reporting a non-significant association did not align
with these patterns [50]. Average MOUD dose was not
consistently reported across studies, preventing assess-
ment of potential patterns in findings across average
dose.

Opioid abstinence during MOUD treatment

Eight studies examined the association between meth-
amphetamine/amphetamine use or use disorder and
opioid abstinence during MOUD (Table 3). Two used
a cross-sectional study design and 6 used a longitudi-
nal study design; 2 longitudinal studies were secondary
analyses of data collected for randomized controlled
trials. Time periods for data collection ranged from
2000 to 2016, with only 1 study having collected data
within the past 5 years (2016 or later). Two studies
were conducted in the United States, other studies
were conducted in Taiwan, Vietnam, Norway, Eng-
land, Ireland and Sweden. All studies included patients
receiving MOUD; study settings included metha-
done treatment programs (3 studies), specialty opioid
treatment programs providing both methadone and
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buprenorphine (2 studies; 1 youth treatment pro-
gram), inpatient methadone treatment (1 study), an
“interim” outpatient buprenorphine program (1 study)
and people with OUD receiving sustained-release nal-
trexone implants as part of a clinical trial in inpatient
treatment and prisons (1 study). One study examined
amphetamine use disorder, 6 examined amphetamine
use, and 1 examined methamphetamine use. Amphet-
amine use disorder was measured using diagnostic
criteria, methamphetamine/amphetamine use was
measured either through UDS or self-report of use
during varying timeframes either prior to intake or
during treatment. Opioid abstinence/use was meas-
ured as a binary variable, and definitions varied with
respect to method of measurement (UDS or self-
report) and timeframe (e.g., at any point vs. at specific
time points during treatment). No studies adjusted for
other substance use or use disorders.

Four studies found a significant negative association
between amphetamine use disorder or methampheta-
mine/amphetamine use and opioid abstinence during
MOUD treatment [58-61]. The other 4 studies found
no significant association [54, 62—64]. There were no
clear patterns in findings across studies with respect to
study design, time period, geographic location, or defi-
nition of predictors/outcomes. Patients in studies find-
ing a significant negative association were receiving
methadone or sustained-release naltrexone implants,
and patients in studies reporting non-significant asso-
ciations were receiving methadone or buprenorphine.
All but one of the studies finding a significant nega-
tive association adjusted for at least some covariates
(though none adjusted for other substance use/use dis-
orders), whereas all studies reporting non-significant
associations presented unadjusted associations. Three
of the 4 studies reporting non-significant associations
had very low numbers of participants with the pre-
dictor of interest and wide confidence intervals, sug-
gesting low statistical power. One study reporting a
non-significant association that had a relatively higher
number with the predictor of interest was the only
study to examine diagnosed amphetamine use disorder
as opposed to amphetamine/methamphetamine use
during treatment [62]. Only one study described pro-
vision of any adjunctive services and average MOUD
dose was not consistently reported across studies, pre-
venting assessment of potential patterns in findings
across these characteristics.
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Risk of bias

Results from the risk of bias assessment are presented
in Table 4. Most studies were found to have low risk of
bias for participation; some were found to have moder-
ate risk due to incomplete descriptions of recruitment
methods/participation rates or higher refusal rates. The
attrition bias domain was considered not applicable to
cross-sectional studies and studies examining only reten-
tion/discontinuation from treatment as an outcome;
most remaining studies were found to have low risk of
bias for attrition, and some were found to have moderate
or high risk due to higher levels of attrition. Risk of bias
for prognostic factor measurement (i.e., measurement of
methamphetamine/amphetamine use or use disorder)
was found to be low for most studies; some were found to
have moderate risk due to incomplete measurement defi-
nition or use of documented diagnostic codes to assess
substance use disorder, which may be under-diagnosed
or documented inconsistently. Risk of bias for outcome
measurement was also found to be low for most studies;
some were found to have moderate risk due to incom-
plete measurement definition, the outcome not having a
consistent timeframe across all study participants, or use
of pharmacy claims/prescription fill data which may not
capture all receipt of MOUD. Most studies were found to
have moderate or high risk of bias for confounding due to
lack of adjustment for some or all potential confounding
factors. Many studies were found to have moderate risk
of bias for statistical analysis and reporting due to lack of
conceptually driven model-building, or lack of clarity in
description of analyses and/or results.

Discussion
This systematic review identified studies from multiple
countries examining the association between metham-
phetamine/amphetamine use or use disorder and a range
of MOUD care continuum outcomes. Overall, existing
research suggests that methamphetamine/amphetamine
use and use disorder negatively impact receipt of MOUD,
retention in MOUD and opioid abstinence during treat-
ment. No clear pattern in findings was observed across
time periods or geographic locations, though potential
patterns emerged across outcomes, including MOUD
type, longer vs. shorter-term retention, and the provi-
sion of adjunctive services during MOUD. These patterns
should be directly examined in future research.

Studies examining receipt of MOUD generally found
that amphetamine use disorder or methamphetamine/
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amphetamine use was negatively associated with
receipt of opioid agonist medication. This finding
appeared in studies spanning multiple time periods,
geographic locations, clinical settings, and popula-
tions. It is possible that some observed associations
are confounded by other substance use/use disorders,
though 3 of the 7 studies finding a negative association
adjusted for this. The 2 studies that found a positive
association examined receipt of injectable naltrex-
one alone and naltrexone or buprenorphine [33, 34].
It is possible that an apparent association between
methamphetamine/amphetamine use and receipt
of naltrexone is confounded by the presence of alco-
hol use disorder for which naltrexone is an indicated
treatment [65]. The study by Morgan and colleagues
adjusted for alcohol use disorder diagnoses while
the study by Daniulaityte et al. did not. Naltrexone
has been studied as a potential pharmacotherapy for
amphetamine use disorder [66, 67], however it is gen-
erally considered a second-line treatment for OUD
[68], and may be less effective than agonist therapies
in reducing risk of opioid overdose [11]. One study
reporting a non-significant association likely had low
power due to a very small number with the predictor
of interest [36], and the other may have been the result
of a unique study setting (a child welfare-based sub-
stance use intervention that aimed to facilitate link-
age to MOUD) [35]. Overall, existing studies suggest
that methamphetamine/amphetamine use may be a
widespread barrier to receipt of opioid agonist medi-
cations among people with OUD, and further research
is needed to determine whether receipt of naltrexone
is more prevalent among people with OUD who use
methamphetamine/amphetamines.

Studies examining retention in MOUD generally
found negative associations between methampheta-
mine/amphetamine use disorder or use and reten-
tion across multiple study time periods, geographic
locations, clinical settings and populations, as well as
across different types of MOUD. Some observed asso-
ciations may be confounded by other substance use,
though 5 of the 9 studies finding a negative association
adjusted for this. As we do not expect methampheta-
mine/amphetamine use to positively impact retention
relative to no use, we considered potential differ-
ences among studies finding a negative association
compared to studies finding no association between
methamphetamine/amphetamine use and retention.
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Most studies reporting non-significant associations
had relatively small numbers of participants with the
predictor of interest, suggesting they may have been
underpowered to detect associations. Besides the likely
impact of low power, there were other potential differ-
ences among studies reporting negative associations
compared to those reporting no association—most
studies reporting no association examined retention
over shorter periods of time than those that found
negative associations, suggesting the possibility that
methamphetamine/amphetamine use may have more
of an impact on longer-term rather than shorter-term
MOUD retention. Additionally, most studies reporting
no association described some type of adjunctive ser-
vices for substance use that were provided or offered
to study participants, suggesting adjunctive services
might improve retention for some people who use
methamphetamine/amphetamines. However, provi-
sion of these services may not have been consistently
reported across studies and low statistical power may
be the primary factor driving non-significant results.
Overall, existing studies suggest that methampheta-
mine/amphetamine use and use disorder negatively
impacts MOUD retention.

Studies examining abstinence from opioid use dur-
ing MOUD treatment generally found that meth-
amphetamine/amphetamine use was negatively
associated with opioid abstinence. However, as none
of these studies adjusted for other substance use/use
disorders, it is possible that observed associations
are confounded by other substance use. Most studies
finding significant negative associations were con-
ducted in methadone clinics; one was a secondary
analysis of randomized controlled trials testing sus-
tained-release naltrexone implants [60]. Most studies
reporting non-significant associations had very low
numbers of participants with the predictor of interest
and thus likely had low statistical power. One that may
have had higher power was the only study to exam-
ine amphetamine use disorder [62], suggesting that
only active use during treatment impacts opioid absti-
nence, however more research is needed to confirm
this. Overall, existing studies suggest that metham-
phetamine/amphetamine use may negatively impact
opioid abstinence during treatment among patients
receiving methadone or sustained-release naltrex-
one implants, while the impact for patients receiving
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Table 4 Risk of bias assessment summary ratings?

Author/pub year Participation Attrition® Prognostic factor Outcome Confounding Statistical
measurement measurement analysis and
reporting
Abrahamsson 2016 Moderate Low Low Moderate High Moderate
Banta-Green 2009 Low N/A Low Low Low Low
Daniulaityte 2020 Low N/A Low Low Low Low
Deck 2004 Low N/A Low Low Low Low
Deck 2005 Low N/A Low Low Low Low
Fairbairn 2012 Moderate N/A Low Low Moderate Moderate
Gjersing 2013 Low N/A Low Low High Low
Hall 2016 Low Low Moderate Low High Low
Hoang 2018 Low Moderate Moderate Low High Moderate
Hser 2014 Low N/A Low Low Moderate Low
Hui 2017 Low N/A Low Low High Moderate
Jones 2020 Low N/A Low Low Low Low
Kumar 2016 Low N/A Low Low Moderate Moderate
Kunge 2010 Low Low Low Low Moderate Moderate
Liu 2017 Low Low Low Low High Moderate
Liu 2018 Moderate N/A Low Low High Low
Lo 2018 Low N/A Low Low Moderate Moderate
Logan 2019 Low N/A Moderate Low High Moderate
Manhapra 2017 Low N/A Moderate Moderate High Moderate
Manhapra 2018 Low N/A Moderate Moderate High Moderate
Manhapra 2020 Low N/A Moderate Moderate High Moderate
Michel 2017 Moderate Moderate Moderate Low High Moderate
Morgan 2018 Low Low Moderate Moderate Moderate Low
Peles 2008 Low N/A Low Low High Moderate
Peles 2015 Moderate N/A Low Low High Moderate
Pettes 2010 Moderate Low Moderate Low High Moderate
Potter 2013 Low High Low Low High Moderate
Proctor 2015 Low N/A Low Low Moderate Moderate
Proctor 2016 Low Moderate Low Low Moderate Moderate
Rhee 2019 Low N/A Moderate Low High Moderate
Schiff 2007 Low N/A Low Moderate Moderate Moderate
Schuman-Olivier 2014 Moderate N/A Low Low High Moderate
Senbanjo 2009 Moderate N/A Low Low High Low
Shiner 2017 Low Low Moderate Moderate Low Low
Skeie 2013 Moderate N/A Moderate Low High Low
Smyth 2018 Low High Moderate Low High Moderate
Thirion 2001 Low N/A Low Moderate High Moderate
Tsui 2020 Low N/A Low Low Moderate Low
White 2014 Low N/A Low Low High Low

2 Based on QUIPS risk of bias assessment instrument for prognostic factor studies; Hayden et al. [85]

b Attrition domain was considered not applicable for cross-sectional studies and studies only examining retention/discontinuation as outcome of interest
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buprenorphine or other types of naltrexone is unclear.
However, further research is needed adjusting for
other substance use.

Gaps in research and future directions

Research is needed to understand how varying charac-
teristics of MOUD care influence the impact of meth-
amphetamine/amphetamine use on MOUD outcomes.
One study that did not meet inclusion criteria for this
review (as it did not examine use of amphetamines/
methamphetamines specifically) found that removing
a buprenorphine program’s requirement that patients
be abstinent from stimulants (cocaine or ampheta-
mines) resulted in improved initiation, but decreased
retention, for patients who used stimulants [69].
Future studies should similarly aim to understand the
impact of specific clinical policies on MOUD receipt,
retention, and treatment outcomes for people who
use methamphetamine/amphetamines. Research is
also needed to directly assess the impact of MOUD
dose and receiving psychosocial treatments on MOUD
retention and outcomes among people who use meth-
amphetamine/amphetamines. Randomized controlled
trials have found that providing contingency man-
agement and cognitive behavioral therapy to patients
who used stimulants in MOUD reduced stimulant
use, suggesting that offering concurrent, co-located
treatments for multiple substance use disorders can
benefit patients [70-72]. While there are currently
no FDA-approved medications to treat amphetamine
use disorder, ongoing work to advance pharmaco-
logic treatment may also create opportunity for bet-
ter simultaneous treatment [67]. However, treatment
providers should recognize that requiring, rather than
offering, additional treatment may create barriers to
MOUD for some patients who use other substances,
which could increase their risk of opioid overdose.
Finally, most studies included in this review were con-
ducted in specialty substance use treatment settings,
though some were conducted in more general medi-
cal settings or involved community surveys. Studies
are needed that examine outcomes for people who
use methamphetamine/amphetamines in new settings
where MOUD are increasingly being provided, such
as emergency departments, prisons/jails, and com-
munity settings such as SSPs [15, 73, 74]. One study of
SSP-based buprenorphine treatment found that stimu-
lant use (cocaine or amphetamines) at enrollment was
not associated with retention in bivariate analyses,
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suggesting MOUD outcomes for people who use meth-
amphetamine/amphetamines might be improved in
lower barrier settings [15].

Increased understanding of the perspectives of both
MOUD providers and people who use drugs regarding
co-occurring opioid and methamphetamine/ampheta-
mine use is also needed. In surveys and qualitative
studies buprenorphine providers have indicated they
are less likely to prescribe for patients who use alco-
hol or benzodiazepines [75, 76], however providers’
thoughts on methamphetamine/amphetamine use are
unclear. Some research suggests that people who use
opioids/have OUD who also use methamphetamine/
amphetamines are less likely to express interest in
receiving help for substance use [77, 78]. Qualitative
studies have found that people who use both opioids
and methamphetamine describe a balancing effect of
the drugs that increases functionality, which could
be related to a lower perceived need for MOUD [17,
79]. Another qualitative study found that methadone
patients who used stimulants described several bene-
fits they experienced from their stimulant use, includ-
ing balancing sedating effects of methadone [80].
Future research should seek to further understand how
people who have OUD and use methamphetamine/
amphetamine perceive their need for MOUD, whether
they feel MOUD are accessible to and effective for
them, and their recommendations to improve MOUD
services.

Finally, evidence suggesting that methampheta-
mine/amphetamine use and use disorder is associated
with reduced receipt of MOUD, reduced retention
in MOUD, and opioid use during MOUD treatment
highlights the necessity of maintaining and expanding
evidence-based harm reduction strategies that prevent
overdose death and reduce risk of other sequelae. Such
strategies include widespread naloxone distribution,
overdose prevention education, and supervised con-
sumption facilities [81-84]. Harm reduction may play
an increasingly important role in preventing overdose
death if methamphetamine/amphetamine use contin-
ues to increase among people who use opioids, and
efforts should be made to ensure that these services
reach people who use multiple substances.

Limitations

While our search strategy identified a large number of
studies for screening, it may have missed studies not
included in searched databases. We addressed this
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limitation by performing a hand search of the refer-
ence lists of included articles. Additionally, the inclu-
sion criterion that studies be published in English
may have resulted in the exclusion of some relevant
studies. Most included studies analyzed data col-
lected prior to 2016, and patterns may be changing as
methamphetamine use continues to increase among
people who use opioids and MOUD delivery contin-
ues to evolve. Many included studies did not examine
methamphetamine/amphetamine use or use disorder
as a primary variable of interest, but rather as one of
several variables of interest, and therefore many did
not adjust for covariates based on hypothesized con-
founding specific to methamphetamine/amphetamine
use or use disorder. As described above, several stud-
ies appeared underpowered to detect the association
of interest based on small numbers of participants
with the predictor of interest. One limitation specific
to studies of MOUD receipt or opioid abstinence that
did not clearly establish temporality between meth-
amphetamine/amphetamine use and the outcome of
interest is the possibility that findings reflect reverse
causality (i.e., the impact of receiving MOUD or
using opioids during MOUD on methamphetamine/
amphetamine use). However, in both outcome groups
there were multiple studies that did clearly measure
methamphetamine/amphetamine use prior to the
outcome event that found a significant negative asso-
ciation. Finally, the scope of this review was limited
to studies describing associations between metham-
phetamine/amphetamine use and MOUD-related out-
comes. Future literature reviews should summarize
existing research examining the impact of other spe-
cific substance use on MOUD, as well as the impact
of methamphetamine/amphetamine use on treatment
for other substance use disorders. Additionally, future
reviews could summarize existing research examining
the impact of methamphetamine/amphetamine and
other substance use on sequelae of opioid use disorder
among people receiving MOUD, including overdose.

Conclusions

Methamphetamine/amphetamine use has sharply
increased among people with OUD. Findings from
studies identified in this systematic literature review
generally suggest that methamphetamine/ampheta-
mine use negatively impacts MOUD receipt, MOUD
retention, and opioid abstinence during MOUD.
Future research should examine how specific aspects
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of MOUD care and low-barrier models of treat-
ment impact MOUD outcomes for this population.
Research is also needed to better understand the per-
spectives of MOUD providers and people who use
both opioids and methamphetamine/amphetamines.
Continued efforts to expand and improve MOUD and
overdose prevention strategies for this population are
needed.

Appendix 1

Database search queries

PubMed/MEDLINE

(amphetamine OR amphetamines OR methampheta-
mine OR methamphetamines OR meth OR stimu-
lant OR stimulants OR “other drug” OR “other drugs”
OR “other substance” OR “other substances” OR
polydrug OR polysubstance OR “multiple drug” OR
“multiple drugs” OR “multiple substance” OR “multi-
ple substances” OR “Methamphetamine”’[Mesh] OR
“Amphetamine”’[Mesh] OR “Amphetamine-Related
Disorders”[Mesh] OR “Central Nervous System
Stimulants”[Mesh]).

AND (opioid OR opioids OR opiate OR opi-
ates OR narcotic OR narcotics OR heroin OR fenta-
nyl OR oud OR “Opioid-Related Disorders”’[Mesh]
OR “Opioid Epidemic’[Mesh] OR “Heroin”’[Mesh]
OR “Heroin Dependence’[Mesh] OR  “Opium
Dependence”’[Mesh] OR “Morphine Dependence”[Mesh]
OR “Fentanyl”[Mesh]).

AND (treatment OR help OR pharmacotherapy
OR moud OR mat OR agonist OR buprenorphine
OR methadone OR naltrexone OR suboxone OR sub-
utex OR maintenance OR substitution OR replace-
ment OR therapy OR “Buprenorphine”’[Mesh] OR
“Methadone”[Mesh] OR “Naltrexone”’[Mesh] OR
“Opiate Substitution Treatment’[Mesh] OR “Sub-
stance Abuse Treatment Centers”’[Mesh] OR “Sub-
stance-Related Disorders/rehabilitation”’[Mesh] OR
“Opioid-Related Disorders/rehabilitation”’[Mesh] OR
“Opioid-Related Disorders/therapy”’[Mesh]).

AND (start OR start* OR initiat* OR engag* OR
uptake OR receive OR receiv* OR receipt OR access
OR access* OR enter OR enter* OR entry OR enroll
OR enroll* OR admit OR admit* OR admission OR uti-
liz* OR retain OR retain* OR retention OR complete
OR complet* OR drop OR drop* OR fail OR fail* OR
discontinu* OR success OR succeed OR succeed* OR
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adhere OR adheren* OR comply OR complian* OR
abstain OR abstain* OR abstinen* OR clean OR dirty
OR urinalysis OR “urine drug test” OR “urine drug
screen” OR “urine test” OR “urine screen” OR UDS
OR UDT OR “Retention in Care”[Mesh] OR “Dura-
tion of Therapy”’[Mesh] OR “Patient Acceptance of
Healthcare”[Mesh] OR “Treatment Refusal’[Mesh] OR
“Urinalysis”[Mesh]).

PsycINFO

(amphetamine OR amphetamines OR methampheta-
mine OR methamphetamines OR meth OR stimulant OR
stimulants OR “other drug” OR “other drugs” OR “other
substance” OR “other substances” OR polydrug OR poly-
substance OR “multiple drug” OR “multiple drugs” OR
“multiple substance” OR “multiple substances” OR DE
"Amphetamine” OR DE “Dextroamphetamine” OR DE
“Methamphetamine” OR DE “Methylenedioxymetham-
phetamine” OR DE “CNS Stimulating Drugs” OR DE
“Polydrug Abuse”).

AND (opioid OR opioids OR opiate OR opiates
OR narcotic OR narcotics OR heroin OR fentanyl
OR oud OR DE “Opioid Use Disorder” OR DE “Her-
oin Addiction” OR DE “Morphine Dependence” OR
DE “Prescription Drug Misuse” DE “Heroin” OR DE
“Fentanyl”).

AND (treatment OR help OR pharmacotherapy
OR moud OR mat OR agonist OR buprenorphine OR
methadone OR naltrexone OR suboxone OR subutex
OR maintenance OR substitution OR replacement OR
therapy OR DE “Addiction Treatment” OR DE “Sub-
stance Use Treatment” OR DE “Drug Therapy” OR
DE “Medication-Assisted Treatment” OR DE “Main-
tenance Therapy” OR DE “Buprenorphine” OR DE
“Naltrexone” OR DE “Methadone” OR DE “Methadone
Maintenance”).

AND (start OR start* OR initiat* OR engag* OR
uptake OR receive OR receiv* OR receipt OR access
OR access* OR enter OR enter* OR entry OR enroll
OR enroll* OR admit OR admit* OR admission OR uti-
liz* OR retain OR retain* OR retention OR complete
OR complet* OR drop OR drop* OR fail OR fail* OR
discontinu* OR success OR succeed OR succeed* OR
adhere OR adheren* OR comply OR complian* OR
abstain OR abstain* OR abstinen* OR clean OR dirty
OR urinalysis OR “urine drug test” OR “urine drug
screen” OR “urine test” OR “urine screen” OR UDS OR

Page 20 of 25

UDT OR DE “Drug Abstinence” OR DE “Drug Usage
Screening” OR DE “Urinalysis” OR DE “Treatment
Compliance” OR DE “Treatment Termination” OR
DE “Treatment Duration” OR DE “Treatment Refusal”
OR DE “Treatment Barriers” OR DE “Treatment
Dropouts”).

CINAHL complete

(amphetamine OR amphetamines OR methampheta-
mine OR methamphetamines OR meth OR stimulant OR
stimulants OR “other drug” OR “other drugs” OR “other
substance” OR “other substances” OR polydrug OR poly-
substance OR “multiple drug” OR “multiple drugs” OR
“multiple substance” OR “multiple substances” OR MH
“Methamphetamine +” OR MH “Amphetamine +” OR
MH “Amphetamines +” OR MH “Central Nervous Sys-
tem Stimulants + 7).

AND [opioid OR opioids OR opiate OR opiates OR
narcotic OR narcotics OR heroin OR fentanyl OR oud
OR MH “Heroin +” OR MH “Fentanyl +” OR (MH
“Substance Use Disorders +” AND MH “Analgesics,
Opioid +7)].

AND (treatment OR help OR pharmacotherapy OR
moud OR mat OR agonist OR buprenorphine OR metha-
done OR naltrexone OR suboxone OR subutex OR main-
tenance OR substitution OR replacement OR therapy OR
MH “Substance Use Rehabilitation Programs +” OR MH
“Buprenorphine +” OR MH “Naltrexone +” OR MH
“Methadone +”).

AND (start OR start* OR initiat* OR engag* OR
uptake OR receive OR receiv* OR receipt OR access
OR access* OR enter OR enter* OR entry OR enroll
OR enroll* OR admit OR admit* OR admission OR uti-
liz* OR retain OR retain* OR retention OR complete
OR complet* OR drop OR drop* OR fail OR fail* OR
discontinu* OR success OR succeed OR succeed* OR
adhere OR adheren* OR comply OR complian* OR
abstain OR abstain* OR abstinen* OR clean OR dirty
OR urinalysis OR “urine drug test” OR “urine drug
screen” OR “urine test” OR “urine screen” OR UDS OR
UDT OR MH “Substance Abuse Detection +” OR MH
“Urinalysis +” OR MH “Patient Compliance +” OR
MH “Medication Compliance +” OR MH “Treatment
Termination +” OR MH “Treatment Duration +” OR
MH “Treatment Delay +” MH “Treatment Refusal +”
OR MH “Patient Dropouts + 7).
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Table 5 Detailed description of covariates in included studies

Author/pub year

Covariates included in analysis

Abrahamsson 2016

Banta-Green 2009

Daniulaityte 2020

Deck 2004

Deck 2005

Fairbairn 2012
Gjersing 2013
Hall 2016
Hoang 2018
Hser 2014

Hui 2017
Jones 2020

Kumar 2016

Kunge 2010
Liu 2017
Liu 2018
Lo 2018

Logan 2019
Manhapra 2017
Manhapra 2018
Manhapra 2020
Michel 2017
Morgan 2018

Peles 2008

Peles 2015
Pettes 2010
Potter 2013
Proctor 2015

None

Age, gender, race/ethnicity, medical concerns, public assistance, home conducive to recovery, children under 12 at home, legal
system involvement, prescription opiate use only vs. heroin use, cocaine use, treatment agency

Age, gender, race, homelessness, psychiatric comorbidity, ever prescribed pharmaceutical stimulants, ever used diverted
pharmaceutical stimulants, prefer fentanyl vs. heroin, injection as primary method of heroin/fentanyl administration, days of use
in past 6 months of heroin/fentanyl, non-prescribed pain pills, non-prescribed buprenorphine, marijuana, cocaine, and non-
prescribed benzodiazepine, lifetime receipt of other 2 types of MOUD

Age, gender, race/ethnicity, Medicaid program, years of opiate use, needle use, frequency of opiate use, cocaine use, alcohol
use, mental health needs (Washington only), arrested, prior methadone, prior SUD treatment, distance from clinic, referral
source (self/treatment agency/legal), not employable, no source of income, marital status, housing (live in own home/live in
group home/homeless/other), pregnant, months Medicaid eligible; enrolled in ADATSA (alcohol and drug abuse prevention
and treatment; Washington only)

Age, gender, race/ethnicity, Medicaid program, years of opiate use, needle use, frequency of opiate use, cocaine use, alcohol
use, mental health needs (Washington only), arrested, prior methadone, prior SUD treatment, distance from clinic, referral
source (self/treatment agency/legal), not employable, no source of income, marital status, housing (personal home/homeless/
other), pregnant, state Medicaid eligibility, enrolled in ADATSA (alcohol and drug abuse prevention and treatment; Washington
only), admission cohort, treatment agency

Age, gender, Midazolam injection, heroin injection, alcohol consumption

None

None

Time of assessment, family support, number of years used heroin prior to initiation, HIV status, antiretroviral therapy receipt

Age, gender, race/ethnicity, short form 36-item health survey scores (physical component summary and mental component
summary), alcohol use, number of cigarettes smoked/day, opioid-positive UDS, cannabis-positive UDS, cocaine-positive UDS,
days of heroin/opiate use in past 30 days, site (west vs. east coast), dose on last day of treatment, methadone vs. buprenorphine
(in total sample), interaction of buprenorphine/methadone with dose (in total sample)

None

Age, gender, race/ethnicity, US census region, employment status, living arrangement, treatment referral source, heroin injec-
tion, age of first heroin use

Age, gender, marital status, route of opioid use, pain, current substance use other than benzodiazepines and opioids, benzodi-
azepine use, cocaine use, opioid use, cannabis use, physical or emotional neglect (2 models)

Age, gender
Marital status, number of times in “‘compulsory drug detoxification”
None

Age, homelessness, incarceration, no income assistance, binge alcohol use, daily opioid use, daily heroin injection, daily cocaine
injection, binge on drug injection, HIV, proportion of visits on methadone, methadone dose

None
None
None
None
Frequency of injection (< 75 vs. > 75 injections/month)

MOUD receipt (logistic regression model): Age, gender, geographic region, health plan type, alcohol use disorder, cannabis use
disorder, cocaine use disorder, hallucinogen use disorder, sedative use disorder

MOUD retention (Cox proportional hazards model): Age, gender, region of residence, alcohol use disorder, cannabis use disorder,
cocaine use disorder, hallucinogen use disorder, sedative use disorder, ever seen in detox facility, type of provider at initiation,
place of initiation, commercial insurance type, type of MOUD, effect of medication type in first 30 days of treatment

Tel Aviv sample : None
Las Vegas sample: Age, have children, duration opioid use before admission, Hepatitis C

None
None
None

12-month model: Age, gender, method of payment, average daily methadone dose
6-month model : Race/ethnicity, marital status, employment status, average daily methadone dose
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Author/pub year Covariates included in analysis

Proctor 2016 3-month model: Age, gender, employment status, race/ethnicity, marital status, and average daily methadone dose
6-month model: Race/ethnicity, marital status, and average daily methadone dose
9-month model. Age, gender, employment status, race/ethnicity, marital status, and average daily methadone dose
12-month model. Age, race/ethnicity, employment status, and average daily methadone dose

Rhee 2019 None

Schiff 2007 Age, gender, age x gender interaction, heroin use, cocaine use, benzodiazepine use, cannabis use

Schuman-Olivier 2014 None

Senbanjo 2009 None

Shiner 2017 Age, gender, race/ethnicity, marital status, rural vs. urban, VA disability level, homelessness, OEF/OIF/OND veteran, combat
exposure, sexual trauma while in military, Charlson comorbidity index, plurality of care at VA medical center, plurality of care
ata CBOC, > 1 visit with a primary care prescriber, > 1 visit with a mental health prescriber, > 1 visit with a SUD prescriber,
residential SUD treatment, inpatient admission for detoxification, effective antidepressant for PTSD, pain disorder, headache
disorder, psychotic disorders, bipolar mood disorders, depressive mood disorders, non-PTSD anxiety disorders, TBI and cogni-
tive disorders, personality disorders, nicotine use disorder, alcohol use disorder, marijuana use disorder, cocaine use disorder,
amphetamine use disorder, tranquilizer and sedative use disorder, hallucinogen use disorder, fiscal year

Skeie 2013 None

Smyth 2018 None

Thirion 2001 None

Tsui 2020 Age, gender, race/ethnicity, education level, clinic site, time period of enrollment

White 2014 None

Abbreviations

FDA: US Food and Drug Administration; MOUD: Medications for opioid use disor-
der; OUD: Opioid use disorder; PRISMA: Preferred reporting items for systematic
reviews and meta-analysis; PWID: People who inject drugs; UDS: Urine drug
screen.
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