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Abstract 

Background An emerging public health threat of methamphetamine/opioid co-use is occurring in North America, 
including increases in overdoses related to concomitant methamphetamine/opioid use. This presents a potential risk 
to established treatments for opioid use disorder (i.e., medications for opioid use disorder [MOUD]). To date, few stud-
ies have examined the impact of methamphetamine use on MOUD-related outcomes, and no studies have synthe-
sized data on MOUD retention.

Methods A scoping review was undertaken to examine the impact of methamphetamine use on MOUD retention. 
All original published research articles were searched in Embase, MEDLINE, PsychINFO, CINAHL, Scopus, Cochrane 
Central Register of Controlled Trials, Cochrane Database of Systematic Reviews and Cochrane Protocols, and Google 
scholar databases. Data were extracted into a standardized data extraction chart. Findings were presented narratively.

Results All eight included studies demonstrated an increased likelihood of treatment discontinuation or drop-
out among patients enrolled in MOUD who used methamphetamine. The frequency of methamphetamine use 
was also associated with MOUD dropout, in that those who used methamphetamine more often were more likely 
to discontinue MOUD. The definitions and measurements of MOUD retention varied considerably, as did the magni-
tude of effect size.

Conclusions Results indicate that methamphetamine use has an undesirable impact on MOUD retention and results 
in an increased risk of treatment discontinuation or dropout. Strategies to identify concurrent methamphetamine use 
among individuals engaging in MOUD and educate them on the increased risk for dropout should be undertaken. 
Further research is needed to understand how MOUD retention among patients with concomitant opioid and meth-
amphetamine use can be improved.
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Background
Opioid use has been on the rise over the past decades 
in North America and has resulted in an unprece-
dented increase in opioid-related harms, including poi-
soning deaths, which have reached a new record high in 
both the United States (US) and Canada in recent years, 
largely due to increases in synthetic and illicitly manu-
factured opioids, such as fentanyl and related analogues 
[1, 2]. For instance, over 100,000 individuals died from 
drug poisoning in the US in 2021, where synthetic 
opioids (including fentanyl) accounted for nearly two-
thirds (64%) of these deaths [3]. Similarly, in Canada, 
fentanyl accounted for 86% of the 26,690 opioid poison-
ing deaths that occurred within the first nine months 
of 2021 [1]. Poisoning deaths involving psychostimu-
lants such as methamphetamine and cocaine have also 
increased in the US and Canada, both with and with-
out opioid co-involvement [4]. For instance, in the US, 
opioids were indicated in over half (54%) of stimulant 
poisoning deaths in 2019, which is an increase of more 
than double that of 2010 [4]. In addition, more than half 
(58%) of opioid poisoning deaths in Canada between 
January to September 2021 also involved a stimulant, 
53% of which also involved methamphetamine specifi-
cally. [1]

Additional data point to an increase in methampheta-
mine use, methamphetamine and opioid co-use, as well 
as methamphetamine and opioid concomitant treat-
ment episodes in the US and Canada [5–9]. For instance, 
past-year methamphetamine use increased from 22.5% 
to 37.4% among US-based individuals with past-year 
heroin use (2015–2018) [10–12]. Notably, among those 
seeking treatment for opioid use disorder (OUD) in the 
US, methamphetamine use increased from 18.8% to 
34.2% between 2011 and 2017. [13] Similarly, heroin use 
also increased from 5.3% to 23.6% among those seek-
ing treatment for methamphetamines (2008–2017). [14] 
While comparable national Canadian data are limited, 
extant province-specific information indicates that the 
prevalence of methamphetamine use has increased sig-
nificantly among individuals seeking treatment or visit-
ing harm reduction services in select jurisdictions [7]. For 
instance, a recent study demonstrated an increasing trend 
in amphetamine-related emergency department and 
inpatient visits in the city of Toronto, Ontario, including 
high rates of co-occurring psychiatric disorders and opi-
oid use [15]. Moreover, among clients of harm reduction 
services in the province of British Columbia (BC), crys-
tal methamphetamine was the most frequently reported 
substance used in 2018 (59.7%) and 2019 (71.7%), and 
there was a threefold increased odds of crystal metham-
phetamine use among individuals who use opioids [16]. 
These data underscore the evolving nature of the opioid 

epidemic, which poses an increasingly complex public 
health issue.

Reasons and motivations for the rise in methampheta-
mine and opioid co-use have been examined qualitatively 
and have pointed to a number of explanations. These 
include to enhance one’s ‘high’ or to prolong the intoxi-
cation effect of opioids and corresponding time to expe-
riencing withdrawal, to balance or counterbalance the 
effects produced by each drug, to replace or substitute 
opioids due to a decrease in opioid availability and ease of 
access to methamphetamines, to reduce chronic pain or 
emotional distress, and to self-treat symptoms of opioid 
withdrawal. [13, 17–20]

In North America, guidelines recommend that OUD 
is primarily treated by way of medications for opioid use 
disorder (MOUD), which typically include methadone 
and/or buprenorphine/naloxone, although alternative 
pharmacotherapies also exist and are used in different 
jurisdictions. For instance, extended-release buprenor-
phine formulations, slow-release oral morphine, and dia-
cetylmorphine are all used—albeit to a lesser degree—in 
Canada, while opioid antagonists such as naltrexone have 
been approved for use in the US [21]. MOUD is consid-
ered the gold standard treatment for OUD and has been 
proven effective at reducing illicit substance use, drug-
related crime, morbidity (e.g., HIV, HCV), and mortal-
ity [21, 22]. However, MOUD treatment engagement 
and retention remain typically low, and it is estimated 
that only a small percentage of those with OUD initiate 
MOUD, and less than half of those who do enter treat-
ment remain engaged in it for more than 6  months. 
[22–25] For example, a recent retrospective study that 
examined all individuals in BC who received at least one 
MOUD dispensation between 2008 and 2018 found that 
less than 60% completed induction, and only half of those 
reached the minimum effective dosage [26]. Numerous 
barriers to MOUD have been identified in the literature 
[27, 28], and clients typically fall into cyclical patterns 
of MOUD engagement, disengagement, and re-engage-
ment [26]. However, observational studies have shown 
the importance of long-term MOUD retention and have 
highlighted how retention can lead to reductions in rates 
of drug use, hospitalization, criminal activity, and mortal-
ity. [23, 29, 30]

Given the rise in methamphetamine and opioid co-use 
and related morbidity and mortality in North America, 
including among individuals engaged in MOUD [31], and 
the importance of MOUD retention for positive health 
and social outcomes, it is essential to examine the poten-
tial impact methamphetamine use may have on MOUD 
retention. This information can be used to improve treat-
ment responses during the ongoing opioid poisoning cri-
sis. Data on this topic is sparse, with only one identified 
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review which broadly examined the impact of both 
amphetamines and methamphetamines on receipt of 
medications for opioid use disorder as well as retention 
and opioid abstinence, which generally found negative 
associations between use and retention [32]. Impor-
tantly, prior reviews have not synthesized the impact of 
methamphetamine use on MOUD retention specifically. 
Therefore, we conducted a scoping review to address this 
important knowledge gap. Our specific objective was 
to summarize the available evidence regarding the role 
of methamphetamine use on MOUD retention among 
patients enrolled in MOUD.

Methods
Definitions
Terms and definitions of opioid pharmacotherapy var-
ied across studies and jurisdictions. Opioid Agonist 
Treatment (OAT) was the most common and primarily 
included buprenorphine, buprenorphine/naloxone, and 
methadone maintenance treatment (MMT). However, 
some studies used the terms medication-assisted treat-
ment (MAT) and medications for opioid use disorder 
(MOUD), which includes opioid antagonists (e.g. Nal-
trexone). Studies also operationalized MOUD retention 
differently and included dropout/discontinuation from 
treatment, duration of time spent in treatment, and com-
pletion of treatment. For the purposes of this review, 
we retained the broad term ‘MOUD’ to refer to all opi-
oid pharmacotherapy as the specific medications varied 
across jurisdictions, and ‘retention’ was defined as any 
reference to treatment dropout or discontinuation.

Search strategy
We conducted systematic searches to retrieve stud-
ies from scientific literature databases (from database 
inception to May, 2023): Embase, Medline, PsychINFO, 
Cochrane Central Register of Controlled Trials (CEN-
TRAL), Cochrane Database of Systematic Reviews, 
Cochrane Protocols, Cochrane Clinical Answers, 
CINAHL, Scopus, and Google Scholar (first 200 cita-
tions). The search strategy combined MesH terms, 
Boolean operators, and free-text keywords regarding 
MOUD and methamphetamine use (see Additional File 
1 for an example of the search strategy). In addition, ref-
erence lists of included studies were hand-searched, and 
expert consultations (with SI, JR, FA) were held to iden-
tify additional references. No registered review protocol 
for this scoping review exists.

Selection criteria
All quantitative studies that examined methampheta-
mine use regardless of study design, encompassing both 
experimental and observational designs, were included. 

Studies were included if all participants in the sample 
were currently receiving MOUD and the sample included 
two groups: individuals with methamphetamine use 
and individuals without methamphetamine use. Using 
those without methamphetamine use as a control group 
allowed us to compare MOUD retention between the 
two groups. Studies in which the sample was comprised 
of individuals who use methamphetamine on MOUD 
or those that examined impacts of methamphetamine 
use among participants unrelated to treatment retention 
were excluded. No restrictions were applied based on 
location of studies or date. However, non-peer-reviewed 
studies, non-empirical studies (commentaries, editori-
als, opinions, reviews) and non-English language studies 
were excluded. Studies that reported on ‘amphetamines’ 
but did not stratify data for methamphetamine specifi-
cally were also excluded (See Additional File 2 for flow 
diagram of study selection).

Study selection, data extraction, and evidence synthesis
Screening of reports for study selection was carried out 
in two stages: (1) study title and abstract were screened 
by two independent screeners (CR and JL) in the first 
stage, and (2) the full text were reviewed by the same 
authors for application of selection criteria in the sec-
ond stage. Interrater reliability for all studies screened 
was 77.8%, and disagreements and discrepancies were 
resolved by discussion with a third author (SI). For all 
included studies, the following data was extracted: study 
characteristics (authors, publication year, country, study 
design, data collection time period, and sample size), 
study sample characteristics (sex, age, and ethnicity), 
treatment features (type of MOUD and provider details), 
outcome measures, and main findings. All data were 
entered into two standardized data extraction charts: one 
for study characteristics and one for study outcomes. As 
the outcome definitions of MOUD retention were heter-
ogeneous, findings were presented separately by study in 
a narrative synthesis.

Results
Results of electronic searches
A total of 13,621 articles were retrieved through the data-
base searches. After the removal of duplicates, 10,196 
title and abstracts were screened, and 269 full-texts 
were reviewed for eligibility. A total of eight studies were 
included in the evidence synthesis.

Characteristics of included studies
The characteristics of all included studies are detailed 
in Table 1. Among the eight studies, three took place in 
Canada (Vancouver, with data collected between 2005–
2015, 2005–2018, and 2014–2018, respectively), three 
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took place in the US (Nationally, with data collected in 
2017, and two in Washington State, with data collected 
in 2004–2005 and 2015–2018), while the remaining two 
were conducted in Iran (Yazd, no data collection time 
period stated), and China (Guangzhou City, with data 
collected between 2013–2014).

Seven studies included adults and one included youth 
(aged 14–26), while seven of the eight studies included 
both males and females and the one remaining study 
included only males. Six of the studies included individu-
als receiving methadone, one included individuals receiv-
ing buprenorphine, and one included national data on 
any MOUD from the national register of treatment dis-
charges in the US. Information pertaining to the study 
design, age ranges, ethnicity, and study sample is pro-
vided in Table 1.

Evidence synthesis
As the outcome definitions of MOUD retention were 
heterogeneous, key findings from the included studies 
are summarized separately below, while analyses, out-
come measures, and additional main findings from the 
studies are detailed in Table 2.

Krawczyk et  al. [33] examined retention in MOUD 
treatment beyond six months drawing on a national US 
sample of publicly licensed/funded substance use treat-
ment facilities, based on the variable ‘length of stay in 
treatment (days)’ which was computed using the date of 
admission and the date of last contact from a US data-
base of treatment admissions. Treatment discharges were 
recorded as the date of last contact, and reasons for dis-
charge were provided and comprised ‘treatment com-
pleted’, ‘dropped out of treatment’, ‘terminated by facility’, 
‘transferred to another program/facility’, ‘incarcerated’, or 
‘other reason’. Risk factors and drivers of treatment reten-
tion were explored. The authors adjusted their analyses to 
account for sociodemographic variables as well as treat-
ment use and substance use history. Comorbid metham-
phetamine use was associated with lower odds of both 
6 month treatment retention (Odds Ratio [OR]: 0.48 [95% 
Confidence Interval [CI] 0.45–0.51]) and 12 month treat-
ment retention (OR: 0.38 [95% CI 0.35–0.41]), as well as 
shorter duration of treatment overall.

Mackay et al. [34] examined self-reported past 6 month 
methamphetamine use on time to methadone discontin-
uation among individuals engaged in methadone in Van-
couver, Canada. Methadone discontinuation was defined 
as being on methadone at the first study visit and subse-
quently not being on methadone at follow-up. In unad-
justed bivariate analyses, both ‘no more than weekly use’ 
(Hazard Ratio [HR]: 1.49, [95% CI 1.08–2.04]), and ‘more 
than weekly use’ (HR: 2.17 [95% CI 1.63–2.88]) were sig-
nificantly associated with methadone discontinuation. 

In adjusted multivariate analyses, which included con-
trolling for secondary sociodemographic and substance 
use variables, as well as prior treatment history, ‘weekly 
or more’ methamphetamine use remained associated 
with methadone discontinuation (Adjusted Hazard Ratio 
[aHR]: 1.38 [95% CI 1.03–1.85]). Moreover, compared to 
no methamphetamine use, all routes of administration 
of methamphetamine were significantly associated with 
methadone discontinuation: both injection and non-
injection (HR: 1.97 [95% CI 1.40–2.77]), non-injection 
only (HR: 1.85 [95% CI 1.20–2.86]), and injection only 
(HR: 1.75 [95% CI 1.29–2.38])  (non-injection primarily 
includes inhalation).

Tsui et  al. [35] examined the impact of self-reported 
past-month methamphetamine use on buprenorphine 
treatment retention, measured at baseline and then again 
at 6  months, among a sample of individuals receiving 
buprenorphine in Washington, US. The main outcome 
was treatment discharge, defined as not having an active 
buprenorphine prescription or contact with the program 
for more than 30  days. The authors adjusted for clinic 
site, time period of enrollment, and sociodemographic 
characteristics such as age, gender, ethnicity, and race. 
Past 30  day baseline methamphetamine use was asso-
ciated with a two times relative hazard ratio (aHR: 2.39 
[95% CI 1.94–2.93]) to be discharged from treatment 
at 6  month follow-up. Moreover, the magnitude of the 
effect size increased with frequency of use, with those 
using on 1–10 days of the month experiencing over two 
times the risk of discharge (HR: 2.05 [95% CI 1.63–2.57]), 
those using 11–20  days experiencing over  three times 
the risk of discharge (HR: 3.04 [95% CI 2.12–4.23]), and 
those using 21–30 days experiencing more than 3.5 times 
the risk of treatment discharge (HR: 3.61 [95% CI 2.40–
5.23]). [35]

Pilarinos et  al. [36] examined factors associated with 
time to methadone discontinuation among a sample of 
youth (aged 14–26) engaged in methadone in Vancouver, 
Canada. Discontinuation was defined as individuals who 
indicated they had received MMT in the last 6  months 
but were not currently on MMT during data collection. 
In adjusted analyses, the authors found that MMT dis-
continuation was positively associated with self-reported 
weekly crystal methamphetamine use among youth 
(aHR: 1.67 [95% CI 1.19–2.35,]). In adjusted sub-analy-
ses, recent weekly crystal methamphetamine use was also 
positively associated with ‘actionable’ MMT discontinua-
tion (aHR = 4.61 [95% CI 1.78–11.9]), meaning the reason 
for discontinuation could be addressed through policy or 
guideline changes.

Lo et al. [37] examined self-reported methadone con-
tinuers (defined as individuals currently on methadone 
at the time of study assessment) versus discontinuers 



Page 7 of 14Russell et al. Addiction Science & Clinical Practice           (2023) 18:48  

Ta
bl

e 
2 

A
na

ly
se

s, 
O

ut
co

m
e 

M
ea

su
re

s, 
an

d 
M

ai
n 

Fi
nd

in
gs

 o
f I

nc
lu

de
d 

St
ud

ie
s

St
ud

y
A

na
ly

si
s T

yp
e

O
ut

co
m

e 
M

ea
su

re
s

Co
nf

ou
nd

er
s 

ad
ju

st
ed

 fo
r i

n 
an

al
ys

es
Pr

im
ar

y 
ou

tc
om

es
Pr

im
ar

y 
fin

di
ng

s

Kr
aw

cy
k 

et
 a

l. 
[3

3]
1)

 M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 re
gr

es
si

on
 

an
d 

se
ns

iti
vi

ty
 a

na
ly

si
s

2)
 M

ul
tiv

ar
ia

te
 a

cc
el

er
at

ed
 ti

m
e 

fa
ilu

re
 m

od
el

Re
te

nt
io

n 
in

 M
O

U
D

 
be

yo
nd

 6
 m

on
th

s, 
ba

se
d 

on
 T

ED
S 

le
ng

th
 o

f s
ta

y 
in

 d
ay

s

A
ge

Ra
ce

/e
th

ni
ci

ty
Ed

uc
at

io
n

Em
pl

oy
m

en
t

H
ou

si
ng

Ve
te

ra
n 

St
at

us
Pr

io
r m

on
th

 a
rr

es
t

A
ge

 o
f fi

rs
t u

se
Fr

eq
ue

nc
y 

of
 u

se
 in

 p
rio

r m
on

th
Pr

im
ar

y 
op

io
id

 u
se

Co
m

or
bi

d 
ps

yc
hi

at
ric

 p
ro

bl
em

Re
fe

rr
al

 s
ou

rc
e 

to
 tr

ea
tm

en
t

O
th

er
 s

ub
st

an
ce

 u
se

 (a
lc

oh
ol

, 
m

ar
iju

an
a,

 b
en

zo
s, 

co
ca

in
e,

 
m

et
ha

m
ph

et
am

in
e)

Co
m

or
bi

d 
m

et
ha

m
ph

et
am

in
e 

us
e 

w
as

 a
ss

oc
ia

te
d 

w
ith

 lo
w

er
 

od
ds

 o
f 6

 m
on

th
 tr

ea
tm

en
t 

re
te

nt
io

n 
(O

dd
s 

Ra
tio

 [O
R]

: 0
.4

8 
[9

5%
 C

I 0
.4

5–
0.

51
]),

 a
nd

 s
ho

rt
er

 
6 

m
on

th
 tr

ea
tm

en
t r

et
en

tio
n 

(T
im

e 
Ra

tio
 [T

R]
: 0

.6
4 

[9
5%

 C
I 

0.
61

–0
.6

6]
), 

as
 w

el
l a

s 
lo

w
er

 o
dd

s 
of

 1
2 

m
on

th
 tr

ea
tm

en
t r

et
en

tio
n 

(O
R:

 0
.3

8 
[9

5%
 C

I 0
.3

5-
 0

.4
1]

) 
an

d 
sh

or
te

r 1
2 

m
on

th
 tr

ea
tm

en
t 

re
te

nt
io

n 
(T

R:
 0

.5
8 

[9
5%

 C
I 

0.
55

–0
.6

0]
)

Co
m

or
bi

d 
m

et
ha

m
ph

et
am

in
e 

us
e 

w
as

 th
e 

st
ro

ng
es

t p
re

di
ct

or
 

of
 s

ho
rt

er
 M

O
U

D
 tr

ea
tm

en
t r

et
en

-
tio

n,
 a

nd
 w

as
 s

tr
on

gl
y 

as
so

ci
at

ed
 

w
ith

 lo
w

er
 o

dd
s 

of
 6

 m
on

th
 

an
d 

12
 m

on
th

 M
O

U
D

 re
te

nt
io

n

Li
u 

et
 a

l. 
[3

8]
1)

 C
ox

 re
gr

es
si

on
 m

od
el

s 
to

 p
re

-
di

ct
 d

ro
p-

ou
t

2)
 L

og
-b

in
om

ia
l r

eg
re

ss
io

n 
m

od
-

el
s 

to
 p

re
di

ct
 p

oo
r a

dh
er

en
ce

D
ro

p-
ou

t o
f M

M
T:

 n
ot

 h
av

in
g 

vi
s-

ite
d 

th
e 

cl
in

ic
 fo

r a
t l

ea
st

 3
0 

co
n-

se
cu

tiv
e 

da
ys

 p
rio

r t
o 

th
e 

st
ud

y’
s 

co
m

pl
et

io
n 

da
te

Po
or

-a
dh

er
en

ce
 to

 M
M

T:
 

ei
th

er
 d

ro
p-

ou
t c

as
e 

or
 h

av
in

g 
at

te
nd

ed
 M

M
T 

cl
in

ic
 fo

r l
es

s 
th

an
 

50
%

 o
f t

he
 fo

llo
w

-u
p 

pe
rio

d 
to

 c
ov

er
 in

te
rm

itt
en

t M
M

T

G
en

de
r

A
ge

Ed
uc

at
io

n 
le

ve
l

M
ar

ita
l s

ta
tu

s
Em

pl
oy

m
en

t s
ta

tu
s

H
IV

 in
fe

ct
io

n 
st

at
us

D
ru

g 
us

e 
hi

st
or

y
M

M
T 

hi
st

or
y

Th
os

e 
w

ho
 u

se
d 

m
et

ha
m

ph
et

a-
m

in
e 

in
 th

e 
pa

st
 6

 m
on

th
s 

ha
d 

a 
hi

gh
er

 li
ke

lih
oo

d 
of

 M
M

T 
tr

ea
t-

m
en

t d
ro

po
ut

(
A

dj
us

te
d 

H
az

ar
d 

Ra
tio

 [a
H

R]
: 2

.2
6 

[9
5%

 C
I 1

.1
5–

4.
43

])

Pa
tie

nt
s 

w
ho

 h
ad

 u
se

d 
m

et
ha

m
-

ph
et

am
in

e 
or

 a
ny

 k
in

d 
of

 c
lu

b 
dr

ug
s 

in
 th

e 
la

st
 6

 m
on

th
s 

w
er

e 
2.

26
 ti

m
es

 m
or

e 
lik

el
y 

th
an

 o
th

er
s 

to
 d

ro
p 

ou
t f

ro
m

 M
M

T

Lo
 e

t a
l. 

[3
7]

1)
 P

ea
rs

on
’s 

C
hi

-S
qu

ar
e 

fo
r c

at
-

eg
or

ic
al

 v
ar

ia
bl

es
2)

 M
an

n–
W

hi
tn

ey
 ra

nk
 s

um
 

fo
r c

on
tin

uo
us

 v
ar

ia
bl

es
3)

 G
EE

 a
na

ly
se

s

Se
lf-

re
po

rt
ed

 M
M

T 
di

sc
on

tin
ua

-
tio

n 
in

 th
e 

la
st

 6
 m

on
th

s, 
de

fin
ed

 
as

 a
cc

es
si

ng
 m

et
ha

do
ne

 a
t o

ne
 

vi
si

t, 
an

d 
no

t b
ei

ng
 o

n 
m

et
ha

-
do

ne
 a

t a
 s

ub
se

qu
en

t v
is

it

A
ge

G
en

de
r

Ra
ce

H
om

el
es

sn
es

s 
st

at
us

H
IV

 s
ta

tu
s

Su
bs

ta
nc

e 
us

e 
hi

st
or

y 
(a

lc
oh

ol
, 

cr
ac

k 
co

ca
in

e,
 o

pi
oi

ds
, h

er
oi

n,
 

co
ca

in
e)

M
M

T 
hi

st
or

y

Th
os

e 
w

ho
 u

se
d 

m
et

ha
m

ph
et

a-
m

in
e 

da
ily

 w
er

e 
m

or
e 

lik
el

y 
to

 d
is

co
nt

in
ue

 M
M

T 
tr

ea
tm

en
t 

(O
R:

1.
75

 [9
5%

 C
I 1

.0
7–

2.
85

])

D
ai

ly
 m

et
ha

m
ph

et
am

in
e 

us
e 

w
as

 a
ss

oc
ia

te
d 

w
ith

 1
.7

5 
tim

es
 li

ke
lih

oo
d 

of
 M

M
T 

di
sc

on
-

tin
ua

tio
n



Page 8 of 14Russell et al. Addiction Science & Clinical Practice           (2023) 18:48 

Ta
bl

e 
2 

(c
on

tin
ue

d)

St
ud

y
A

na
ly

si
s T

yp
e

O
ut

co
m

e 
M

ea
su

re
s

Co
nf

ou
nd

er
s 

ad
ju

st
ed

 fo
r i

n 
an

al
ys

es
Pr

im
ar

y 
ou

tc
om

es
Pr

im
ar

y 
fin

di
ng

s

M
ac

ka
y 

et
 a

l. 
[3

4]
1)

 P
oi

ss
on

 d
is

tr
ib

ut
io

n
2)

 C
hi

-s
qu

ar
ed

 a
nd

 W
ilc

ox
on

 
Ra

nk
 S

um
3)

 K
ap

la
n–

M
ei

er
 to

 d
et

er
m

in
e 

pr
ob

ab
ili

ty
 o

f m
et

ha
do

ne
 d

is
-

co
nt

in
ua

tio
n

(4
) B

iv
ar

ia
bl

e 
an

d 
m

ul
tiv

ar
ia

bl
e 

Co
x 

re
gr

es
si

on
 m

od
el

s

Ti
m

e 
to

 d
is

co
nt

in
ua

tio
n 

of
 m

et
h-

ad
on

e,
 d

efi
ne

d 
as

 n
ot

 b
ei

ng
 

on
 m

et
ha

do
ne

 a
t t

he
 ti

m
e 

of
 a

 fo
llo

w
-u

p 
in

te
rv

ie
w

 d
ur

-
in

g 
st

ud
y 

pe
rio

d

A
ge

G
en

de
r

Se
lf-

id
en

tifi
ed

 a
nc

es
tr

y
H

IV
 s

er
os

ta
tu

s
In

ca
rc

er
at

io
n 

hi
st

or
y

Li
vi

ng
 in

 th
e 

do
w

nt
ow

n 
ea

st
 s

id
e(

D
TE

S)
H

om
el

es
sn

es
s 

hi
st

or
y

O
th

er
 s

ub
st

an
ce

 u
se

 (o
pi

oi
d,

 
co

ca
in

e,
 c

ra
ck

, a
lc

oh
ol

)
M

et
ha

do
ne

 h
is

to
ry

Th
os

e 
w

ho
 re

po
rt

ed
 m

or
e 

th
an

 w
ee

kl
y 

m
et

ha
m

ph
et

am
in

e 
us

e 
w

er
e 

m
or

e 
lik

el
y 

to
 d

is
co

n-
tin

ue
 tr

ea
tm

en
t (

aH
R:

 1
.3

8 
[9

5%
 

C
I 1

.0
3–

1.
85

])
In

 a
 s

ub
-a

na
ly

si
s, 

co
m

pa
re

d 
to

 n
o 

m
et

ha
m

ph
et

am
in

e 
us

e,
 a

ll 
ro

ut
es

 o
f a

dm
in

is
tr

at
io

n 
of

 m
et

h-
am

ph
et

am
in

e 
w

er
e 

si
gn

ifi
ca

nt
ly

 
as

so
ci

at
ed

 w
ith

 m
et

ha
do

ne
 

di
sc

on
tin

ua
tio

n:
 b

ot
h 

in
je

ct
io

n 
an

d 
no

n-
in

je
ct

io
n 

(H
R:

 1
.9

7 
[9

5%
 

C
I 1

.4
0–

2.
77

]),
 n

on
-in

je
ct

io
n 

on
ly

 (H
R:

 1
.8

5 
[9

5%
 C

I 1
.2

0–
2.

86
), 

an
d 

in
je

ct
io

n 
on

ly
 (H

R:
 1

.7
5 

[9
5%

 
C

I 1
.2

9–
2.

38
])

Co
m

pa
re

d 
to

 n
o 

m
et

ha
m

ph
et

a-
m

in
e 

us
e,

 a
t l

ea
st

 w
ee

kl
y 

m
et

ha
m

-
ph

et
am

in
e 

us
e 

w
as

 in
de

pe
nd

en
tly

 
as

so
ci

at
ed

 w
ith

 h
ig

he
r r

at
es

 
of

 m
et

ha
do

ne
 d

is
co

nt
in

ua
tio

n.
 A

ll 
ro

ut
es

 o
f a

dm
in

is
tr

at
io

n 
of

 m
et

h-
am

ph
et

am
in

e 
w

er
e 

si
gn

ifi
ca

nt
ly

 
as

so
ci

at
ed

 w
ith

 m
et

ha
do

ne
 

di
sc

on
tin

ua
tio

n

Pi
la

rin
os

 e
t a

l. 
[3

6]
(1

) C
hi

-s
qu

ar
ed

(2
) M

an
n–

W
hi

tn
ey

(3
) B

iv
ar

ia
te

 a
nd

 m
ul

tiv
ar

ia
bl

e 
Co

x 
re

gr
es

si
on

 m
od

el
s

Ti
m

e 
to

 a
ny

 M
M

T 
di

sc
on

tin
ua

-
tio

n,
 d

efi
ne

d 
as

 in
di

vi
du

al
s 

w
ho

 
in

di
ca

te
d 

th
ey

 h
ad

 re
ce

iv
ed

 M
M

T 
in

 th
e 

la
st

 6
 m

on
th

s 
bu

t w
er

e 
no

t c
ur

re
nt

ly
 o

n 
M

M
T

A
ge

A
ge

 o
f fi

rs
t d

ru
g 

us
e

Se
x

Ra
ce

 (I
nd

ig
en

ei
ty

)
Et

hn
ic

ity
D

ep
re

ss
io

n
C

hi
ld

 w
el

fa
re

 in
vo

lv
em

en
t

C
hi

ld
ho

od
 a

dv
er

se
 e

ve
nt

s
M

M
T 

in
iti

at
io

n 
pe

rio
d

Re
ce

nt
 li

vi
ng

 in
 d

ow
nt

ow
n 

ea
st

 
si

de
 (D

TE
S)

Re
ce

nt
 d

ru
g 

us
e

Re
ce

nt
 e

m
pl

oy
m

en
t

Re
ce

nt
 h

om
el

es
sn

es
s

Re
ce

nt
 in

ca
rc

er
at

io
n

Re
ce

nt
 n

on
-p

ha
rm

ac
ol

og
ic

al
 

tr
ea

tm
en

t
Re

ce
nt

 d
iffi

cu
lty

 a
cc

es
si

ng
 

se
rv

ic
es

Th
os

e 
w

ho
 re

po
rt

ed
 re

ce
nt

 
w

ee
kl

y 
cr

ys
ta

l m
et

ha
m

ph
et

a-
m

in
e 

us
e 

w
er

e 
m

or
e 

lik
el

y 
to

 d
is

co
nt

in
ue

 tr
ea

tm
en

t (
aH

R:
 

1.
67

 [9
5%

 C
I 1

.1
9–

2.
35

])
In

 s
ub

-a
na

ly
se

s, 
re

ce
nt

 w
ee

kl
y 

cr
ys

ta
l m

et
ha

m
ph

et
am

in
e 

us
e 

w
as

 a
ls

o 
po

si
tiv

el
y 

as
so

ci
at

ed
 

w
ith

 ‘a
ct

io
na

bl
e’ 

M
M

T 
di

sc
on

-
tin

ua
tio

n 
in

 a
dj

us
te

d 
an

al
ys

es
 

(a
H

R 
=

 4
.6

1 
[9

5%
 C

I 1
.7

8–
11

.9
])

Se
lf-

re
po

rt
ed

 w
ee

kl
y 

us
e 

of
 c

ry
st

al
 

m
et

ha
m

ph
et

am
in

e 
is

 a
ss

oc
i-

at
ed

 w
ith

 a
n 

in
cr

ea
se

d 
lik

el
ih

oo
d 

of
 M

M
T 

tr
ea

tm
en

t d
ro

po
ut

, a
s 

w
el

l 
as

 ‘a
ct

io
na

bl
e’ 

dr
op

ou
t (

i.e
., 

re
as

on
 

fo
r d

ro
po

ut
 th

at
 c

an
 b

e 
ad

dr
es

se
d 

th
ro

ug
h 

po
lic

y 
or

 g
ui

de
lin

e 
ch

an
ge

s)



Page 9 of 14Russell et al. Addiction Science & Clinical Practice           (2023) 18:48  

Ta
bl

e 
2 

(c
on

tin
ue

d)

St
ud

y
A

na
ly

si
s T

yp
e

O
ut

co
m

e 
M

ea
su

re
s

Co
nf

ou
nd

er
s 

ad
ju

st
ed

 fo
r i

n 
an

al
ys

es
Pr

im
ar

y 
ou

tc
om

es
Pr

im
ar

y 
fin

di
ng

s

Ts
ui

 e
t a

l. 
[3

5]
(1

) K
ap

la
n–

M
ei

er
 s

ur
vi

va
l 

cu
rv

es
 to

 a
ss

es
s 

as
so

ci
at

io
n 

be
tw

ee
n 

m
et

ha
m

ph
et

am
in

e 
us

e 
an

d 
tim

e 
to

 d
is

ch
ar

ge
(2

) C
ox

 p
ro

po
rt

io
na

l h
az

ar
ds

 
re

gr
es

si
on

 u
se

d 
to

 e
st

im
at

e 
th

e 
re

la
tiv

e 
ha

za
rd

s 
fo

r t
re

at
m

en
t 

di
sc

ha
rg

e

Su
rv

iv
al

 ti
m

e 
de

fin
ed

 a
s 

tim
e 

fro
m

 b
up

re
no

rp
hi

ne
 in

du
c-

tio
n/

en
ro

llm
en

t t
o 

ea
rli

es
t d

at
e 

of
 d

is
ch

ar
ge

Pr
im

ar
y 

ou
tc

om
e:

 ti
m

e 
to

 b
up

re
no

rp
hi

ne
 tr

ea
tm

en
t d

is
-

ch
ar

ge
 (i

f n
o 

ac
tiv

e 
pr

es
cr

ip
tio

n 
fo

r b
up

re
no

rp
hi

ne
 a

nd
 n

o 
co

n-
ta

ct
 w

ith
 p

ro
gr

am
 fo

r >
 3

0 
da

ys
)

A
ge

G
en

de
r

C
lin

ic
 s

ite
Pe

rio
d 

of
 e

nr
ol

lm
en

t i
n 

tr
ea

t-
m

en
t

Ra
ce

Et
hn

ic
ity

Ed
uc

at
io

n 
le

ve
l

N
on

-m
et

ha
m

ph
et

am
in

e 
su

b-
st

an
ce

 u
se

Pr
ev

io
us

 tr
ea

tm
en

t h
is

to
ry

Th
os

e 
w

ith
 p

as
t-

m
on

th
 m

et
h-

am
ph

et
am

in
e 

us
e 

at
 b

as
el

in
e 

w
er

e 
m

or
e 

lik
el

y 
to

 d
ro

p 
ou

t o
f b

up
re

no
rp

hi
ne

 tr
ea

tm
en

t 
(H

R:
 2

.3
9 

[9
5%

 C
I 1

.9
4–

2.
93

]);
 

th
e 

ris
k 

in
cr

ea
se

d 
w

ith
 a

dd
iti

on
al

 
da

ys
 o

f m
et

ha
m

ph
et

am
in

e 
us

e:
1–

10
 d

ay
s 

(H
R:

2.
05

 [9
5%

 C
I1

.6
3–

2.
57

]);
 1

1–
20

 d
ay

s 
(H

R:
 3

.0
4 

[9
5%

 
C

I2
.1

2–
4.

23
]);

 2
1–

30
 d

ay
s 

(H
R:

 
3.

61
 [9

5%
 C

I 2
.4

0–
5.

23
])

M
et

ha
m

ph
et

am
in

e 
us

e 
is

 a
ss

oc
i-

at
ed

 w
ith

 in
cr

ea
se

d 
ris

k 
of

 n
on

-
re

te
nt

io
n 

fo
r p

at
ie

nt
s 

w
ho

 a
re

 
tr

ea
te

d 
fo

r O
U

D
 w

ith
 b

up
re

no
r-

ph
in

e.
 T

he
 ri

sk
 in

cr
ea

se
s 

w
ith

 a
dd

i-
tio

na
l d

ay
s 

of
 m

et
ha

m
ph

et
am

in
e 

us
e

Va
fa

ei
na

sa
b 

et
 a

l. 
[3

9]
(1

) C
hi

-s
qu

ar
e 

te
st

 a
nd

 s
ur

vi
va

l 
an

al
ys

is
(2

) L
og

-r
an

k 
an

d 
Ka

pl
an

–M
ei

er
 

cu
rv

es

M
et

ha
do

ne
 c

on
su

m
pt

io
n 

an
d 

th
er

ap
y/

di
sc

on
tin

ua
tio

n 
of

 tr
ea

tm
en

t r
ec

or
de

d 
by

 p
hy

si
-

ci
an

 o
r c

on
su

lta
nt

;
Th

er
ap

y 
su

rv
iv

al
 ra

te
s 

ca
lc

ul
at

ed
 

at
 fi

rs
t, 

th
ird

, a
nd

 6
 m

on
th

s

G
en

de
r

Re
la

tio
ns

hi
p 

w
ith

 fa
m

ily
/f

am
ily

 
su

pp
or

t
A

ge
Tr

ea
tm

en
t h

is
to

ry
Su

bs
ta

nc
e 

us
e 

hi
st

or
y

Ph
ys

ic
al

 a
nd

 m
en

ta
l i

lln
es

s 
hi

st
or

y

A
 lo

w
er

 p
ro

po
rt

io
n 

of
 in

di
vi

du
-

al
s 

w
ho

 h
ad

 p
os

iti
ve

 u
rin

al
ys

is
 

fo
r m

et
ha

m
ph

et
am

in
e 

w
er

e 
re

ta
in

ed
 in

 m
et

ha
do

ne
 

at
 6

 m
on

th
s, 

ho
w

ev
er

, fi
nd

in
gs

 
w

er
e 

no
t s

ig
ni

fic
an

t d
ue

 to
 lo

w
 

sa
m

pl
e 

si
ze

. A
 to

ta
l o

f 1
4.

8%
 

of
 in

di
vi

du
al

s 
w

ho
 h

ad
 a

t l
ea

st
 

on
e 

po
si

tiv
e 

te
st

 o
f m

et
ha

m
-

ph
et

am
in

e 
us

e 
co

nt
in

ue
d 

tr
ea

tm
en

t f
or

 u
p 

to
 6

 m
on

th
s, 

co
m

pa
re

d 
to

 3
0.

2%
 o

f i
nd

i-
vi

du
al

s 
w

ho
 d

id
 n

ot
 te

st
 p

os
iti

ve
 

fo
r m

et
ha

m
ph

et
am

in
es

Pa
tie

nt
s 

w
ith

 a
t l

ea
st

 o
ne

 p
os

iti
ve

 
te

st
 fo

r m
et

ha
m

ph
et

am
in

e 
us

e 
du

rin
g 

tr
ea

tm
en

t p
er

io
d 

ex
pe

-
rie

nc
ed

 lo
w

er
 ra

te
s 

of
 re

te
nt

io
n 

in
 tr

ea
tm

en
t

Ba
nt

a-
G

re
en

 e
t a

l. 
[4

8]
(1

) B
iv

ar
ia

te
 s

ta
tis

tic
s 

(c
hi

-
sq

ua
re

d 
an

d 
t-

te
st

s)
(2

) L
og

is
tic

 re
gr

es
si

on
 m

od
el

12
 m

on
th

 tr
ea

tm
en

t r
et

en
-

tio
n,

 d
efi

ne
d 

as
 re

m
ai

ni
ng

 
in

 tr
ea

tm
en

t a
t d

ay
 3

66
 fo

llo
w

-
in

g 
ad

m
is

si
on

 to
 M

M
T

A
ge

M
ar

ita
l s

ta
tu

s
Ed

uc
at

io
na

l s
ta

tu
s

Ra
ce

Pu
bl

ic
 a

ss
is

ta
nc

e 
ty

pe
M

ed
ic

al
 s

ev
er

ity
/p

sy
ch

ia
tr

ic
 

se
ve

rit
y 

co
m

po
si

te
 s

co
re

H
ou

si
ng

 s
ta

tu
s

Cu
rr

en
t l

eg
al

 in
vo

lv
em

en
t

D
ru

g 
us

e 
at

 ti
m

e 
of

 in
ta

ke

Th
os

e 
w

ho
 re

po
rt

ed
 m

et
ha

m
-

ph
et

am
in

e 
w

er
e 

le
ss

 li
ke

ly
 to

 b
e 

re
ta

in
ed

 in
 M

M
T 

tr
ea

tm
en

t 
at

 1
2 

m
on

th
s

(O
R:

0.
62

 [9
5%

 C
I 0

.4
4–

0.
89

])

M
et

ha
m

ph
et

am
in

e 
us

e 
w

as
 s

ig
ni

f-
ic

an
tly

 a
ss

oc
ia

te
d 

w
ith

 d
ec

re
as

ed
 

od
ds

 o
f M

M
T 

re
te

nt
io

n



Page 10 of 14Russell et al. Addiction Science & Clinical Practice           (2023) 18:48 

(defined as individuals who were on methadone dur-
ing the last study assessment but were not currently on 
methadone during data collection) among individuals 
receiving methadone in Vancouver, Canada. The main 
outcome was treatment discontinuation in the past 
6 months. In unadjusted bivariate analyses, clients who 
used methamphetamine daily were 1.75 times more 
likely (OR: 1.75 [95% CI 1.07–2.85]) to become dis-
continuers of methadone; however, these findings were 
non-significant when adjusted for sociodemographic 
information, housing conditions, criminal justice his-
tory, and HIV status (aOR: 1.02 [95% CI 0.61–1.69]).

Liu et  al. [38] examined self-reported methampheta-
mine use during the past 6 months in relation to metha-
done treatment dropout and poor treatment adherence 
among a sample of individuals engaged in methadone 
treatment in Guangzhou, China. Treatment dropout was 
defined as not visiting the treatment facility consecutively 
for 30 days prior to treatment completion. After adjust-
ing for confounding variables such as sociodemographic 
characteristics, drug use history and prior treatment 
history, patients who used methamphetamine were 2.6 
times more likely to drop out of treatment than patients 
who did not use methamphetamine (aHR: 2.26 [95% CI 
1.15–4.43]). Poor treatment adherence was defined as 
attending treatment facility for less than 50% of the fol-
low-up period.

Vafaeinasab et al. [39] examined methadone treatment 
survival observed at 1  month, 2  months, and 6  months 
of treatment among individuals receiving methadone 
in Yazd, Iran. The main outcome was treatment discon-
tinuation, which was defined as ‘absence of therapy or 
discontinuation of treatment’. Methamphetamine use 
was measured using urinalysis. Sociodemographic char-
acteristics, family and judicial status, physical and men-
tal illness, drug use history, and treatment history were 
also recorded. A lower proportion of individuals who had 
positive urinalysis for methamphetamine were retained 
in methadone at 6  months, however, findings were not 
significant due to low sample size. A total of 14.8% of 
individuals who had at least one positive test of metham-
phetamine use continued treatment for up to 6 months, 
compared to 30.2% of individuals who did not test posi-
tive for methamphetamines.

Lastly, Banta-Green et  al. [40] examined the impact 
of self-reported methamphetamine use at intake on 
methadone retention among individuals in methadone 
treatment in Washington, US. The main outcome was 
12  month methadone retention, which was defined as 
remaining in treatment at day 366 following admission 
to methadone. After adjusting for covariates including 
sociodemographic characteristics, psychiatric composite 
severity score, and substance use at time of intake, those 

who reported methamphetamine use at intake were sig-
nificantly less likely than those that did not to remain in 
methadone at 12 months (OR: 0.62 [95% CI 0.44–0.89]).

Discussion
Summary of findings
This scoping review examined the impact of metham-
phetamine use on MOUD retention. All eight studies 
identified a higher likelihood of treatment discontinua-
tion or dropout among individuals in MOUD who used 
methamphetamine, underscoring the strong and sig-
nificant potential negative impact of methamphetamine 
use on treatment retention. Furthermore, two studies 
found that frequency of methamphetamine use was a 
significantly associated with MOUD dropout; those who 
use methamphetamine more frequently are  less likely 
to remain in treatment compared to  those who use less 
frequently. Additionally, one study found that different 
routes of methamphetamine administration  -non-injec-
tion (inhalation), injection, or both -were all significantly 
associated with treatment dropout, with those who inject 
and inhale methamphetamine being slightly more likely 
to drop out of treatment than those who just inject or just 
inhale methamphetamine. [34]

Comparison with prior research
Although very few studies have examined the impact of 
methamphetamine use on MOUD outcomes, our study 
results corroborate extant literature highlighting the neg-
ative impact of substance–and particularly stimulant–use 
on MOUD outcomes [32]. For instance, individuals with 
a positive cocaine urinalysis at baseline were more likely 
to leave buprenorphine treatment earlier and discon-
tinue treatment within 6 months [41]. In a multisite study 
comparing treatment retention between those engaged 
in buprenorphine/naloxone versus methadone, use of 
amphetamines or cocaine was associated with treatment 
dropout and shorter retention among both groups [42]. 
In an another study, both baseline and continued cocaine 
use among individuals engaged in MOUD was predictive 
of treatment dropout, and frequency of use was positively 
associated with decreases in treatment retention. [43]

Beyond MOUD retention, available evidence sug-
gests high and increasing levels of concurrent metham-
phetamine and opioid use are occurring among those 
engaged in or entering MOUD. For example, Dong 
et  al. (2020) found high proportions of concurrent 
stimulant use (including cocaine, crack cocaine and 
crystal methamphetamine) among individuals enter-
ing MOUD treatment, with 74–91% of individuals who 
use stimulants reporting using opioids [44]. Cui et  al. 
(2022) similarly observed a rapidly increasing pattern of 
crystal methamphetamine use between 2005 and 2020, 
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and a higher crystal methamphetamine use frequency 
particularly among individuals who reported ongoing 
unregulated opioid use and who initiated MOUD [45]. 
In a separate study, Cui et al. (2022) also identified a 7% 
yearly increase in the rate of crystal methamphetamine 
initiation or re-initiation among individuals on MOUD 
in Vancouver, Canada, suggesting a three-fold increase 
compared to a decade ago (23.2/100,000 person years 
in 2019 vs. 7.6/100,000 person years in 2008) [46]. It 
has been postulated that some individuals engaged in 
MOUD may make compensatory adjustments such as 
substituting with methamphetamine to counteract the 
lack of pleasure typically experienced with illicit opioid 
use, or due to the reduction in illicit opioid use follow-
ing MOUD engagement, particularly if they have not 
achieved a stable or comfortable MOUD dose [20]. As 
an example of this potential, one study that examined 
30  year substance use trajectories among individuals 
engaged in methadone treatment found that those who 
quickly reduced their opioid use post-MOUD engage-
ment subsequently increased their concurrent use of 
amphetemines [47]. The increase in methamphetamine 
use could ultimately result in increased risk for MOUD 
dropout, highlighting the potential cyclical nature of 
methamphetamine use on MOUD engagement.

While smoking may have traditionally been the domi-
nant route of administration for methamphetamine use, 
available data indicate that injection methamphetamine 
use is on the rise [9]. For instance, among individuals pre-
senting to treatment in the US for methamphetamines, 
injection as the main route of administration increased 
from 18% to 28.2% of all admissions between 2010 and 
2019 [9]. Additional cross-sectional data from Washing-
ton revealed that the proportion of individuals reporting 
methamphetamine injection increased from 20 to 65% 
between 2009 and 2017 among needle exchange pro-
gram clients, with most of the increase attributable to the 
co-injection of heroin/opiates and methamphetamines 
(commonly referred to as a ‘goofball’) [48–52]. Goofball 
use may pose additional risks and has been associated 
with higher substance use risk profiles including sharing 
substance use equipment [48, 53]. Moreover, compared 
to those who only inject heroin, goofball use has been 
associated with a nearly threefold increase in past-year 
prevalence of poisonings [49], and past 6-month poison-
ings have been significantly associated with higher odds 
of heroin/methamphetamine co-injection [53]. Risks 
related to the route of administration of methampheta-
mine is thus an important factor to consider in regard 
to MOUD retention, particularly given the high risks 
associated with injection and the significant association 
that was found between all routes of methamphetamine 

administration and MOUD dropout in the one study that 
examined this. [34]

Implications
The results of our study demonstrate that methampheta-
mine use during MOUD can lead to negative treatment 
outcomes including reduced retention in MOUD, which 
has substantial clinical implications. In the backdrop of 
the ongoing and evolving opioid poisoning crisis, there 
is an increased need to identify methamphetamine use 
among those entering MOUD as a particular risk factor 
for treatment drop out. Current evidence-based MOUD 
treatment guidelines in both Canada and the US suggest 
that use of other drugs (including stimulants in particu-
lar) during MOUD treatment is not an appropriate rea-
son for withholding or discontinuing treatment [54, 55]. 
Individuals engaging in co-use should still be encouraged 
to initiate MOUD and be provided with education on the 
risks of methamphetamine use during treatment, includ-
ing the increased risk of treatment dropout. In addition, 
services and programs for individuals who concurrently 
use methamphetamine and opioids should be designed, 
implemented, and evaluated. Compounding the prob-
lem at hand is that evidence-based treatments (includ-
ing pharmacotherapy options) for methamphetamine are 
limited, unlike opioids [56, 57]. For instance, there are 
no approved pharmacotherapies for methamphetamine 
use disorder, and available evidence indicates that most 
medications have shown no statistically significant bene-
fit [57], and treatment options are inadequate [58]. Some 
treatment options studied previously that have shown 
partial positive results include psychosocial and pharma-
cological treatments such as contingency management, 
cognitive behavioral therapy, dopamine agonists, antipsy-
chotics, and opioid agonists [58]. Most recently, the com-
bination of extended-release injectable naltrexone plus 
oral extended-release bupropion has shown promise [59]. 
Based on available evidence, MOUD practitioners should 
refer  patients who use methamphetamines while on 
MOUD to health care providers who can provide adjunct 
psychosocial and behavioral treatment in order to reduce 
the potential negative impact of methamphetamine use 
on MOUD retention, and improve overall outcomes.

Limitations
The findings should be considered in the context of some 
limitations. Despite the broad search strategies in multi-
ple electronic databases, a small number of studies were 
available on the topic. For the purposes of this paper, the 
vast heterogeneity of included studies in terms of the 
outcomes, differences in pharmacotherapies (e.g., metha-
done versus buprenorphine versus MOUD), as well as 
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treatment regimen, limited the applicability of conduct-
ing a meta-analysis. There was also variance in meth-
amphetamine measures used, and no studies examined 
co-occurring opioid and methamphetamine use disorder. 
As such, the results were narratively summarized. Fur-
thermore, generalizability beyond the contexts of stud-
ies within which they took place is limited. Specifically, 
MOUD formulations and programming vary drastically 
from jurisdiction to jurisdiction, with strict prescrib-
ing practices in the US compared to Canada, and lim-
ited formulations and options in the other global regions 
(e.g. China and Iran), including an overreliance on crimi-
nal justice referrals to treatment. Future studies should 
examine the context of treatment being studied, differ-
ent opioid treatment formulations, additional outcomes 
(e.g. poisoning, mortality, hospitalizations, and criminal 
justice outcomes), and sociodemographic differences in 
impacts. Additionally, studies should consider conduct-
ing a meta-analysis to pool results. Most studies were 
conducted prior to the increase in polysubstance and 
methamphetamine use that has recently occurred in the 
North American context. The latest data included in the 
studies was collected in 2018. As such, these studies are 
likely not reflective of current substance use trends, and 
may potentially underestimate the impact methampheta-
mine use may have on present-day MOUD retention.

Conclusion
In the context of the rise in methamphetamine and 
opioid co-use and related harms in North America, 
it is important to understand the potential impact of 
methamphetamine use on MOUD outcomes, includ-
ing treatment  retention. Our scoping review found that 
methamphetamine use reduces MOUD retention, with 
evidence of a dose-dependent effect of increasing like-
lihood with increased frequency of use. Strategies to 
identify concurrent methamphetamine use and educate 
individuals on the increased risk of treatment drop out 
should be undertaken.
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