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Abstract

Background—The efficacy of methadone in reducing morbidity and mortality associated with
opioid use disorder is supported by a wealth of evidence, yet methadone retention is often poor.
While crystal methamphetamine (methamphetamine) use has been recently increasing in many
countries, the effect of frequency of methamphetamine use on methadone discontinuation has not
been investigated. We aimed to examine whether frequency of methamphetamine use is associated
with increased rates of methadone discontinuation among individuals on methadone.

Design—Two harmonized ongoing open prospective cohort studies of community-recruited
people who use illicit drugs with semi-annual follow-ups between 2014 and 2018.

Setting—Vancouver, Canada.
Participants—A community recruited sample of people who use drugs.

Intervention—A time-varying variable of self-reported methamphetamine use frequency within
the past six months.

Measurements—The primary outcome was time to discontinuation of methadone, defined as
reporting not being on methadone at the time of a follow-up interview during the study period.
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We employed multivariable extended Cox regression analysis to examine the relationship between
frequency of methamphetamine use and time to methadone discontinuation after adjusting for
potential confounders.

Findings—Of 875 eligible participants who contributed 2319 person-years of follow-up, 284
(32.5 %) discontinued methadone at least once during follow-up and 135 (15.4 %) reported more
than weekly methamphetamine use at study baseline. In a multivariate analysis, in comparison

to no use, 2weekly use of methamphetamine remained independently associated with methadone
discontinuation (adjusted hazard ratio [aHR] = 1.38, 95 % CI = 1.03-1.85).

Conclusions—A significant proportion of participants on methadone in this study reported
more than weekly crystal methamphetamine use, which was associated with an increased risk of
methadone discontinuation. Closer follow up, education, and treatment of methamphetamine use
may be needed for this group to improve methadone retention.

Keywords

Opioid use disorder (OUD); Opioid agonist therapy (OAT); Methadone; Methamphetamine;
Methadone retention; Polysubstance use

1. INTRODUCTION

The United States (US) and Canada are facing an overdose crisis, resulting in devastating
morbidity and mortality (Centre for Disease Control, 2020; Special Advisory Committee
on the Epidemic of Opioid Overdoses, 2021). Increasing contamination of the illicit drug
supply since around 2014, most notably with illicitly manufactured fentanyl, has been
implicated as a major contributor to rising overdose deaths across Canada and the US

(BC Centre for Disease Control, 2019, 2017; Centre for Disease Control, 2020; DEA
Intelligence Report, 2015). In British Columbia, Canada, fentanyl was detected in 86 % of
overdose deaths in 2020 (BC Government Coroners Service, 2021). A recent study found
that approximately 50 % of 590 community-recruited people inject drugs in Vancouver had
a urine drug test positive for fentanyl, with a half of those testing positive for fentanyl were
unknowingly being exposed (Hayashi et al., 2021).

Opioid agonist therapy (OAT) with methadone or buprenorphine is first-line treatment for
opioid use disorder (OUD) in Canada (CIHR (Canadian Institutes of Health Research,
2018). OAT is a vital treatment for OUD and has been shown to be superior to withdrawal
management in treatment retention and reducing opioid use, overdose, morbidity, and all-
cause mortality (British Columbia Centre on Substance Use, 2017.; Fairbairn et al., 2008;
Hser et al., 2016; Larochelle et al., 2018; Sordo et al., 2017; Wakeman et al., 2020).

In British Columbia, provincial OUD guidelines recommend that anyone with a DSM-5
diagnosis of OUD currently using illicit opioids or at risk of relapse should be offered OAT
including methadone, providing there are no contraindications (British Columbia Centre on
Substance Use and B.C. Ministry of Health, 2017.). Methamphetamine and other stimulant
use is not considered a contraindication or barrier to methadone treatment (British Columbia
Centre on Substance Use and B.C. Ministry of Health, 2017). Longer duration on methadone
has been shown to be associated with numerous positive outcomes and reduced risk of death,

Drug Alcohol Depend. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Mackay et al.

Page 3

yet methadone retention rates 6—12 months after treatment initiation range widely from 38 to
74 % (Bao et al., 2009; Dolan et al., 2005; Gibson et al., 2008; Hubbard et al., 2003; Klimas
et al., 2018; Morin et al., 2017; Sordo et al., 2017; Timko et al., 2016; Zhang et al., 2003).

Crystal methamphetamine is a highly purified form of d-methamphetamine, a potent central
nervous system stimulant, which is associated with an increased incidence of dependence
compared to lower purity amphetamine types (Courtney and Ray, 2014; McKetin et al.,
2006). Recent reports suggest increasing prevalence of methamphetamine use across Canada
and the US, including amongst those who use opioids (Ellis et al., 2018). Furthermore,
methamphetamine use is also linked to rising fatal overdose rates, with detection in illicit
drug overdose deaths increasing from 14 % in 2012 to 37 % in 2019 in the Canadian
province of British Columbia (BC Coroners Service, 2020). In the US, the age-adjusted

rate of psychostimulant-involved deaths increased by 33 % between 2016 and 2017,

and approximately half of these deaths also involved opioids in 2017 (Kariisa et al.,

2019). Additionally, US hospital admissions and healthcare expenditures related to illicit
amphetamine use are increasing substantially, with costs rising from $436 million in 2003 to
$2.17 billion by 2015 (Winkelman et al., 2018).

Stimulant use while on OAT has been shown to have variable effects, with some studies
demonstrating an association with increased rates of ongoing illicit heroin use and decreased
OAT retention (DeMaria et al., 2000; Eastwood et al., 2019; Franklyn et al., 2017;
Heidebrecht et al., 2018; Oviedo-Joekes et al., 2015; Wang et al., 2017; Williamson

et al., 2007). The majority of these studies, however, have focused on crack cocaine

rather than crystal methamphetamine, which will be referred to as methamphetamine
hereafter. Considering its rising prevalence, there is a relative lack of research examining
methamphetamine use and its effect on OAT-related outcomes. To date, no large, prospective
studies have been published in the US or Canada specifically estimating the effect of
methamphetamine use on methadone retention. Additionally, the effects of frequency of
methamphetamine use and route of administration on methadone retention rates have never
been explored.

The focus of overdose prevention research and interventions to date has been on addressing
fentanyl exposure and less so on methamphetamine use. In fact, few studies have examined
the effect of methamphetamine use in North America on retention in OAT since the rise

of fentanyl in the illicit drug market. Given the key role OAT has in reducing the risk of
overdose in a drug market with increasingly lethal concentrations of fentanyl, it is important
that the effect of methamphetamine use on OAT retention is better understood in order to
inform public health responses and addiction treatment (BC Coroners Service, 2020; Stone
et al., 2018). Therefore, this study sought to examine the effect of methamphetamine use
frequency and route of administration on methadone discontinuation. Our hypothesis was
that increasing frequency of methamphetamine use would be associated with increased rates
of methadone discontinuation. We have focused on methadone because buprenorphine is
prescribed and administered according to different protocols, and because methadone is

the most commonly prescribed form of OAT in our study setting (BC Centre for Disease
Control, 2021).
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2. METHODS
2.1. Study procedures

The Vancouver Injection Drug Users Study (VIDUS) and the AIDS Care Cohort to
evaluate Exposure to Survival Services (ACCESS) are active open prospective cohort
studies of adults who use drugs in Vancouver, Canada. Participants for these cohorts are
recruited through word of mouth, street outreach and referrals largely in the Downtown
Eastside neighbourhood of Vancouver, which is characterized by high rates of illicit drug
use (Campbell and Neil Culbert, 2009). These cohorts have been described in detail in
previous studies (Strathdee et al., 1998; Wood and Kerr, 2006). VIDUS enrols HIV-negative
persons who report injecting an illicit drug at least once and ACCESS enrols HIV-positive
individuals who report using an illicit drug (other than, or in addition to, cannabis) in the
month prior to enrolment. In both cohorts, participants must be aged 18 years or older,
reside in the greater Vancouver region and provide written informed consent. The study
instruments and follow-up procedures for each study are harmonized to permit combined
analyses. At baseline and semi-annually thereafter, participants complete an interviewer-
administered questionnaire obtaining socio-demographic data as well as information on
health care utilization, drug use patterns and risk behaviours. Participants receive a $40
(CDN) honorarium for each study visit. The University of British Columbia/Providence
Health Care Research Ethics Board provides ethical approval for both studies.

We used data collected between March 2014 and November 2018, to capture the rise of
fentanyl in the local illicit drug market in 2014 (BC Centre for Disease Control, 2017). The
observations were restricted to ACCESS and VIDUS cohort participants who were currently
on methadone at their first visit during the study period and who completed at least one
subsequent follow-up visit.

2.2. Study variables

The primary outcome was time to discontinuation of methadone, defined as reporting
not being on methadone at the time of a follow-up interview during the study period.
The estimate for date of discontinuation was defined as the midpoint between the

first report of methadone discontinuation and the last report of currently being on
methadone. Additionally, we restricted the event of methadone discontinuation to those
who discontinued and did not switch to other types of OAT available in our setting (i.e.,
buprenorphine/naloxone, slow-release oral morphine.)

The primary explanatory variable was frequency of methamphetamine use in the past six
months, including the use of non-injection methamphetamine, injection methamphetamine,
and the combination of co-injected opioids and methamphetamine (known locally as
“goofballs.”) This time-varying variable had three categories based on the frequency of
methamphetamine use within the past six months, specifically: “more than weekly use”, “no
more than weekly use” and “not having used any methamphetamine.” These categorizations
were used to help differentiate regular use of methamphetamine from sporadic and

infrequent use.
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Based on our clinical experience and existing research, we considered secondary
explanatory variables that might confound the relationship between methamphetamine use
and methadone discontinuation (Al-Tayyib et al., 2017; Bao et al., 2009; Franklyn et al.,
2017; Heidebrecht et al., 2018; O’Connor et al., 2020; Oviedo-Joekes et al., 2015; Reist,
2010). These included the following socio-demographic characteristics: age (continuous; per
year increase); self-identified gender (male vs. non-male); self-identified ancestry (white
vs. non-white); HIV serostatus (positive vs. negative); incarceration (yes vs no in the

last six months); living in the Downtown Eastside (yes vs no in the last six months);

and homelessness (yes vs no in the last six months). Substance-use variables other than
methamphetamine referred to > daily use vs. < daily use and included: illicit opioid use
(either via injection or non-injection, including use of street opioids [e.g., heroin] and
non-medical use of prescription opioids), cocaine or crack use (either via injection or
non-injection) and alcohol use. All variables except for age and gender referred to activities
within in the past six months were time-varying variables. We hypothesized that those who
discontinued methadone would likely re-engage in illicit opioid use, therefore, we lagged
the variable of illicit opioid use to a prior study follow-up so that illicit opioid use that was
a consequence of, rather than a contributor to, methadone discontinuation was excluded.
We also controlled for methadone new initiates (yes vs. no) as we hypothesized this group
would be more likely to discontinue if they were not yet at a therapeutic dose (Klimas et al.,
2018). New initiates of methadone were defined as a participant reporting currently being on
methadone and reporting not being on methadone in an immediately preceding study visit
and were treated as a time-varying variable.

2.3. Statistical analysis

First, we calculated an incidence rate and 95 % confidence interval (CI) of methadone
discontinuation using the Poisson distribution for the entire sample, as well as stratified
by baseline methamphetamine use. We also compared the baseline sample characteristics
stratified by methadone discontinuation at some point during the study period, using

the Pearson’s Chi-squared test (for binary variables) and Wilcoxon Rank Sum test (for
continuous variables).

We then used Kaplan—Meier methods to determine the probability of methadone
discontinuation over time during follow-up, stratifying the sample by baseline
methamphetamine use frequency as defined above (Kaplan and Meier, 1958). We used
the log-rank test to compare the survival distributions of the three methamphetamine use
frequency groups with no methamphetamine use being the reference category. We also
used bivariable and multivariable extended Cox regression model incorporating recurrent
events to estimate the relative hazard of recurrent methadone discontinuation associated
with crystal methamphetamine use adjusting for potential confounders. Participants who
discontinued methadone or switched to another form of OAT and then restarted on
methadone at a subsequent follow up visit were considered at risk for discontinuation
again from that subsequent follow up visit and were included in the recurrent event model.
Participants who switched to another form of OAT and never returned to methadone were
censored at the time of the switch to another OAT. We fit a multivariable extended Cox
model using an a priori-defined model building procedure. Specifically, we included all
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variables that were associated with recurrent methadone discontinuation in unadjusted
analyses at p < 0.10 in an initial full multivariable model. Then, we used a stepwise
approach to fit a series of reduced models. After comparing the value of the coefficient
associated with methadone discontinuation in the full model to the value of the coefficient
in each of the reduced models, we dropped the secondary variable associated with the
smallest relative change. We continued this iterative process until the minimum change
exceeded 5 %. A sub-analysis was conducted using an unadjusted extended Cox regression
model to explore potential differences in the effect of methamphetamine use on methadone
discontinuation by routes of administration (both injection and non-injection, non-injection
only and injection only, respectively vs. no use). All p-values were two-sided and tests were
considered statistically significant at p < 0.05. All statistical analyses were performed using
SAS version 9.4 (SAS Institute, Cary, NC).

3. RESULTS

3.1. Sample characteristics

For this analysis, 875 participants on methadone agonist therapy who completed more than
one interview were included between March 2014 and November 2018, contributing to 4075
visits with 2319 person-years of follow up. The median length of follow up per individual
was 2.93 years (1st to 3rd quartile (Q1-Q3) = 1.43-3.98). The baseline characteristics of

all participants stratified by methadone discontinuation status are presented in Table 1. As
shown, the median age at baseline was 48 years (Q1-Q3 = 39-54), 495 (57.3 %) were male,
346 (39.5 %) were HIV positive, and 396 (45.6 %) reported white ancestry. Further, 588
(67.2 %) participants reported no methamphetamine use, 152 (17.4 %) reported no more
than weekly use, 135 (15.4 %) reported more than weekly use. Of this sample, 784 (89.6 %)
were enrolled in the cohorts prior to March 2014.

During follow-up, 496 (56.7 %) remained on methadone, 95 (10.9 %) switched to

another type of OAT, 238 (27.2 %) discontinued their methadone treatment once, 42

(4.8 %) discontinued their methadone treatment twice, and 4 (0.5 %) discontinued their
methadone treatment three times. Overall, an incidence rate of methadone discontinuation
was 14.4 per 100 person-years (95 % confidence interval [CI] = 12.8-16.2). Stratified by
methamphetamine use frequency, the incidence rate per 100 person-years of methadone
discontinuation was 11.6 (95 % CI = 10.0-13.6) for no use, 16.9 (95 % CI = 12.9-22.0) for
no more than weekly use, 23.9 (95 % CI = 19.2-29.7) for more than weekly use. Fig. 1 is a
Kaplan-Meier curve depicting the probability of methadone retention over time. Compared
to those who did not use methamphetamine at baseline, those who used methamphetamine
had significantly lower survival probabilities (log rank p < 0.001 for more than weekly use,
and p = 0.002 for no more than weekly use).

The results of the bivariable and multivariable extended Cox regression analyses are
presented in Table 2. Compared to no methamphetamine use, the bivariable Cox regression
model showed that compared to no use of methamphetamine, both no more than weekly use
and more than weekly use (hazard ratio [HR] = 1.49, 95 % Cl = 1.08-2.04, 2.17,95 % CI =
1.63-2.88, respectively) were significantly associated with methadone discontinuation. After
adjusting for the secondary explanatory variables in the multivariable model, only more
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than weekly use of methamphetamine remained independently associated with methadone
discontinuation (adjusted hazard ratio [aHR] = 1.38, 95 % CI = 1.03-1.85).

In a sub-analysis, 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).

4. DISCUSSION

In this prospective cohort study of 875 participants on methadone agonist therapy, more than
weekly methamphetamine use was independently associated with higher rates of methadone
discontinuation after adjusting for potential confounders including sociodemographic
characteristics and other substance use patterns. Unmeasured confounders could exist as
with any observational research; however, we tried to reduce this bias through adjustment of
regression models using potential predictors of methadone discontinuation. As expected, the
point estimates of hazard ratios for both categories of methamphetamine use substantially
decreased towards the null after adjusting for potential confounders. These results indicate
the presence of significant confounding effects by the covariates included in the adjusted
model. In our sample of methadone patients, 32.5 % discontinued their methadone over

the duration of this study, while additional 10.9 % switched to another type of OAT. All
routes of administration of methamphetamine use were similarly significantly associated
with methadone discontinuation when compared to no methamphetamine use.

The proportion of individuals on methadone who reported using methamphetamine at
baseline (32.8 %) was higher than rates reported in literature examining methadone retention
rates, which ranges from 5 % to 15.6 % (Banta-Green et al., 2009; Deck and Carlson, 2005;
Liu et al., 2017; Peles et al., 2008; Proctor et al., 2015). This higher proportion likely reflects
the rising prevalence of methamphetamine use in our study setting, with rates among all
cohort participants as high as 36 % in a recent report (Bach et al., 2020). A similar pattern of
rising prevalence has also been noted in other US settings (Kariisa et al., 2019; Winkelman
et al., 2018). The methadone retention rate in this study (56.7 %) was substantially higher
than a 12-month retention rate (32 %) for new methadone starts that has been reported in our
study setting (Office of the Provincial Health Officer, 2017). This could be due to the high
proportion (76.6 %) of our study sample having been on methadone prior to their baseline
visit, as opposed to those who were new to or restarting methadone and therefore more
likely to discontinue methadone. It may also represent bias given that participants included
in our study were stable enough to present for at least one semi-annual interview.

To our knowledge, this is the largest prospective cohort study to specifically examine

the relationship between methamphetamine use, including frequency and routes of
administration, and methadone discontinuation, and the first to do so since fentanyl has
become the predominant opioid in the illicit drug market most Canadian and the United
States jurisdictions. The majority of past studies that have examined this relationship were
retrospective, with only small numbers of individuals who were on methadone and using
methamphetamine (O’Connor et al., 2020). A 2020 systematic review summarizing these
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past studies on methadone retention, four of which were retrospective, found that three

of the five studies in the United States and Canada showed a significant association with
methamphetamine use and reduced retention (Banta-Green et al., 2009; Deck and Carlson,
2005; O’Connor et al., 2020; Peles et al., 2008; Proctor et al., 2015). One prospective study
from the United States did note a similar finding to ours, though this was published over

ten years ago in 2008 and included 47 individuals who were using methamphetamine, based
on UDS alone, out of 302 methadone patients (Peles et al., 2008). This study showed that

a UDS positive for amphetamines at the time of admission to the program was associated
with decreased retention at one year (Peles et al., 2008). Our study is novel in that it

uses prospective data from a large sample size within the past five years since the rising
rates of methamphetamine use and fentanyl exposure have been reported and it considers

a more detailed and time-varying patterns of methamphetamine use (Bach et al., 2020; BC
Coroners Service, 2020; Canadian Centre on Substance Use and Addiction, 2019; Centre for
Disease Control, 2020). It also suggests a dose-dependent relationship between frequency
of methamphetamine use and methadone discontinuation, while all routes of administration
seemed to have similar associations. This study enhances our knowledge and understanding
of the potential implications that these recent shifts in substance use patterns may have on
treatment for substance use disorders.

Past literature has demonstrated that retention in methadone treatment is associated with
numerous improved health and social outcomes (Dolan et al., 2005; Gibson et al., 2008;
Hubbard et al., 2003; Sordo et al., 2017; Zhang et al., 2003). Given the potential
relationship between at least weekly methamphetamine use and poorer methadone retention,
our findings indicate that methamphetamine use should be explored during medical visits
for methadone initiation and follow up, and that evidence-based patient education or
behavioural interventions should be provided around at least weekly methamphetamine
use and its possible detrimental effects on methadone treatment. Although we cannot
conclude from this study that treatment for methamphetamine use increases methadone
retention, given the many known harms and potential relationship with decreased retention,
treatment for methamphetamine use disorder should be offered regularly for patients who
engage in at least weekly methamphetamine use. However, there is currently no approved
pharmacological treatment for stimulant use disorder and the available evidence-based
treatments for methamphetamine use disorder are limited (Ronsley et al., 2020; Tardelli

et al., 2020). Further research is needed to look into potential pharmacologic treatments to
treat stimulant use disorder given the rise in methamphetamine use and its effects on opioid
use disorder treatment. In addition, it is important that the reasons individuals continue to
use stimulants while being on methadone are understood if health care providers are to
help address this and improve methadone agonist therapy retention. Some of the reasons
people use stimulants while on methadone were identified in a recent qualitative study,
including countering the sedating effects of methadone, improving the ability to engage in
survival activities, achieving intoxication from stimulants once stable on methadone and
some individuals reported increased stimulant use to compensate for reduced stimulant
intoxication while on methadone (McNeil et al., 2020).

There are several limitations in this study. This study was observational and therefore
we cannot infer causation between methamphetamine use frequency and methadone
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discontinuation. Unmeasured confounders could exist as with any observational research;
however, we tried to reduce this bias through adjustment of regression models using
potential predictors of methadone discontinuation. Data used in the study was self-reported
and therefore could be subject to reporting biases, however self-reported behavioural data
has been shown to be generally accurate among adult drug-using populations (Darke, 1998).
The prevalence and concentration of fentanyl in the illicit drug supply in our study setting
has increased significantly since the end of the present study period in 2018, particularly
since the coronavirus disease 2019 outbreak in 2020 (BC Government Coroners Service,
2021). Future research should investigate these recent changes and the effect on OAT
retention. Additionally, the VIDUS and ACCESS cohorts are not random samples, and
therefore, generalizability of the findings could be limited. The generalizability of our
findings could be further limited by the fact that the majority of our study sample resided

in the Downtown Eastside of Vancouver (62 % at baseline). This is a unique urban
neighborhood characterized by high rates of substance use and homelessness but also a
concentration of low-threshold treatment and harm reduction services for individuals with
OUD (Campbell and Neil Culbert, 2009). For example, a range of treatment options from
oral OAT to intensive treatment with injectable opioid agonist therapy with hydromorphone
and diacetylmorphine and residential treatment services are provided in this neighborhood,
which may have made the transition from methadone to other forms of OAT (if needed

or desired) more possible compared to other settings, including rural settings that do not
have the same concentration or intensity of treatment services for people who use drugs.
Moreover, our study setting is characterized by low-threshold access to methadone through
primary care physicians (British Columbia Centre on Substance Use and B.C. Ministry of
Health, 2017). This may limit the generalizability of our findings to other settings including
the US where access to methadone is more restricted and limited to specialized clinics.
Lastly, given very different side effect profiles and prescribing systems, the results of this
study cannot necessarily be extrapolated to other form of OAT such as buprenorphine

or slow-release oral morphine. This study included only participants on methadone as

it was the most commonly prescribed OAT in our study setting and accounts for more

OAT prescribing than all other OAT types combined (BC Centre for Disease Control,
2021). Sample sizes for individuals on other forms of OAT such as buprenorphine/naloxone
were also much smaller, resulting in the limited statistical power to perform multivariable
analyses for other OAT. Examining the impacts of methamphetamine use on other forms of
OAT remains an important area for future study.

5. CONCLUSION

Among this sample of participants on methadone in a Canadian setting, at least weekly
methamphetamine use was independently associated with higher rates of methadone
discontinuation. These findings highlight that closer follow up, evidence-based education,
and treatment of methamphetamine use may be needed for those engaging in at least weekly
use of methamphetamine use in order to improve methadone retention and reduce substance
use related harms during the ongoing overdose crisis.
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Highlights
. This study examined the effect of methamphetamine use on methadone
discontinuation.
. We found that at least weekly use was associated with methadone
discontinuation.
. Treatment of methamphetamine use disorder may help to improve methadone

retention.
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Fig. 1.
Kaplan—Meier curve depicting the probability of methadone retention over time stratified by

baseline methamphetamine use frequencies.
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Baseline sample characteristics stratified by methadone discontinuation during follow-up among methadone
patients in Vancouver, Canada (n = 875).

Methadone status during follow-up

Total No Discontinuation  Discontinuation
n (%) n (%) n (%) p-value
Characteristic n=875 591 (67.5) 284 (32.5)
Methamphetamine use * 0.001
No use 588 (67.2) 421 (71.2) 167 (58.8)
No more than weekly 152 (17.4) 91 (15.4) 61 (21.5)
More than weekly 135(15.4) 79(13.4) 56 (19.7)
Age (median Q1,Q3) 48 (39.54) 49 (41.55) 44 (36.52) <.001
Male 495 (57.3) 336 (57.6) 159 (56.6) 0.770
White 396 (45.6) 287 (48.9) 109 (38.8) 0.005
Living in the DTES * 544 (62.2) 359 (60.7) 185 (65.1) 0.209
HIV Positive 346 (39.5) 236 (39.9) 110 (38.7) 0.734
Homelessness * 152 (17.4) 84 (14.2) 68 (23.9) <.001
>Daily illicit opioids* 236 (27.0) 126 (21.3) 110 (38.7) <.001
>Daily cocaine/crack 157 (17.9) 114 (19.3) 43 (15.1) 0.134
>Daily alcohol 68(7.8)  43(7.3) 25 (8.8) 0.425
Incarceration ™ 46 (5.3) 27 (4.6) 19(6.7) 0.186

DTES: Downtown Eastside. Q: quartile.

*
Denotes behaviours/events in the past six months.
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Univariable and multivariable extended Cox regression analyses of the relationship between methamphetamine
use and methadone discontinuation (n = 875).

Characteristics

Methadone discontinuation

HR (95 % CI)

aHR (95 % Cl)

Methamphetamine use *

No use

No more than weekly use

More than weekly use

New initiate
Age (per year)
Male

White

Living in the DTES *

HIV positive

*
Homelessness

>Daily illicit opioid use ™ 7
>Daily cocaine/crack use *

. *
>Daily alcohol use

- *
Incarceration

Reference

1.49 (1.08-2.04)
2.17 (1.63-2.88)
3.32 (2.56-4.33)
0.95 (0.94-0.96)
0.90 (0.70-1.16)
0.70 (0.54-0.90)
1.56 (1.20-2.02)
0.98 (0.76-1.26)
2.44 (1.85-3.21)
2.49 (1.97-3.15)
0.86 (0.63-1.18)
1.01 (0.66-1.55)

1.41 (0.85-2.33)

1.06 (0.77-1.45)
1.38 (1.03-1.85)
2.67 (2.04-3.48)
0.96 (0.95-0.98)

0.69 (0.54-0.89)
1.23 (0.94-1.61)

1.55 (1.16-2.07)

1.63 (1.28-2.08)

HR: hazard ratio. aHR: adjusted hazard ratio. Cl: confidence interval. DTES: Downtown Eastside.
*
Denotes behaviours/events in the past six months.

fThe variable of illicit opioid use was lagged to a prior study follow-up visit.
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