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Aims: To test if polysubstance use profiles and drug-related outcomes differ between those
receiving and not receiving opioid substitution therapies (OST), among people who inject
drugs (PWID).
Design: An annual cross-sectional, sentinel sample of PWID across Australia
Setting: Data came from three years (2011-2013) of the Illicit Drug Reporting System
(IDRS).
Participants: A total of 2,673 participants who injected drugs from the combined national
IDRS samples of 2011 (n = 868), 2012 (n = 922), and 2013 (n = 883)
Measurements: Latent Class Analysis (LCA) was used to summarise participants’ selfreported use of 18 types of substances, with the resulting polysubstance use profiles then
associated with participant experience of a number of drug-related outcomes.
Findings: Polysubstance use profiles exhibiting a broad-range of substance use were
generally at increased risk of negative drug-related outcomes whether participants were
receiving OST or not: including thrombosis among OST receivers [odds ratio (OR)=2.13,
95% confidence intervals (CI) = 1.09-4.17], injecting with used needle among OST receivers
and non-receivers respectively [OR = 2.78, 95% CI = 1.50-5.13; OR = 2.15, 95% CI = 1.343.45], and violent criminal offences among OST receivers and non-receivers respectively
[OR = 2.30, 95% CI = 1.16-4.58; OR = 1.87, 95% CI = 1.14-3.07]. An important exception
was non-fatal overdose which was specifically related to a class of PWID who were not
receiving OST and used morphine frequently [OR = 1.83, 95% CI = 1.06-3.17].
Conclusion: Regardless of opioid substitution therapies usage, people who inject drugs
(PWID) who use a broad-range of substances experience greater levels of injecting-related
injuries and poorer health outcomes and are more likely to engage in criminal activity than
other groups of PWID.
Key words: Drug treatment, polysubstance use, latent class analysis.
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Introduction
Polysubstance use in now understood to be the norm among many populations of people who
inject drugs (PWID) (1), and increasing effort is being made to understand how an
individual’s polysubstance use profile (i.e., combinations of illicit, licit and/or prescription
substances) impacts on important drug-related outcomes (2, 3). An outcome of considerable
interest is response to treatment, with polysubstance use complicating decisions about which
substance or substances to target to effectively intervene in an individual’s overall substance
use (4). The reality among many drug-injecting populations is that individuals are unable to
endure the withdrawal symptoms associated with detoxification, leading to high relapse rates,
and upon relapsing a greater risk of harms such as overdose due to a decreased tolerance
fostered by the detoxification process (5). For PWID who are opioid dependent, opioid
substitution therapy (OST) is an effective treatment with strong evidence to support improved
health and social outcomes (4, 6), and produces better outcomes than detoxification (7-9).
Although OST is an effective treatment, some individuals receiving OST continue injecting
substances, use a number of other substances aside from the substitute, and remain at risk of
overdose, potentially even from the substitute itself (4, 10, 11). As one example, a long-term
study of heroin users recruited via participation in a methadone maintenance program, found
half the sample was deceased after the thirty years of study, while more than 50% of those
remaining had used heroin consistently. Many of those who did decrease their use of heroin,
increased their use of other substances, most notably shifting to crystal methamphetamine
(12). What is more, the existence of maintenance programs has led to the illicit use and
injection of opioid substitutes (7, 13).
Treatment is found to be effective in reducing the intensity, frequency and length of relapse,
and limit harms to the client (e.g., overdose and injecting-injuries) and to the public (e.g.,
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criminal behaviours), but ongoing harmful drug use is a continuing concern and the major
sign of treatment failure (4, 10). Despite the fact that the majority of adult PWID are
polysubstance users, and some OST clients continue injecting, there is limited research on
how OST relates to polysubstance use profiles among PWID and whether these impact on
drug-related outcomes (1, 10).
Advances in empirical methods of characterising polysubstance use profiles have led to an
increased understanding of how certain drug combinations, rather than individual drugs, can
impact important outcomes (2). In this study, we use latent class analysis (LCA) to: (i) test
whether or not polysubstance use profiles are invariant between two groups of PWID, those
receiving and not receiving OST for at least six months; and then (ii) compare associations
among the resulting classes on a range of drug-related outcomes. We add to previous studies
investigating the role of OST in reducing drug-related harms and criminal behaviours in
individuals who persist to inject drugs (10), by incorporating further differences among these
two groups due to polysubstance use profiles. Importantly, we do not aim to assess whether
treatment reduces polysubstance use and associated harms, as this is not possible with our
cross-sectional data which are drawn from a sample of PWID who inject regularly. Instead,
we aim to identify the potential needs of the different types of PWID (summarised by LCA)
among those receiving and not receiving OST.
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Methods
Sample
The states and territories of Australia have participated in the monitoring of drug trends as
part of the national Illicit Drug Reporting System (IDRS) since 2000. The IDRS uses a
purposive convenience sampling method, recruiting participants for interview from needle
and syringe programs (NSPs), through advertisements, and peer referrals in each capital city.
Eligible participants are aged 16 years or older, report injecting an illicit drug at least monthly
in the six months prior to interview, and report living in the their recruitment city for 12
months prior to interview. Each jurisdiction obtains ethics approval from relevant ethics
committees. More detailed descriptions of methods can be found elsewhere (14). Our analysis
was based on a total of 2,673 participants, drawn from the combined national samples of
2011 (n = 868), 2012 (n = 922), and 2013 (n = 883). The choice of the most recent three
years was due to the consistency of the survey questions across these three years.
Substance use
We included 18 categories of drugs, each of which was operationalised as a five-level ordinal
variable representing the frequency of use over the past six months (never/ less than monthly/
monthly/ weekly/ daily). The drug categories included six illegal substances - heroin, three
forms of methamphetamine (speed powder, base, crystal methamphetamine), cocaine and
cannabis; three OST drugs – methadone, buprenorphine (Subutex™) and buprenorphinenaloxone (Suboxone™); and eight prescription pharmaceuticals – morphine, oxycodone,
other prescription opioids (e.g., fentanyl), quetiapine (an antipsychotic), alprazolam (i.e.,
Xanax and Kalma), other benzodiazepines (e.g., Valium, Serepax), prescription stimulants
(e.g., Ritalin) and over-the-counter opioids. Lastly, alcohol use was included but, due to a
high prevalence, tobacco use was excluded (>80% of the sample smoked daily). Information
This article is protected by copyright. All rights reserved.

was collected pertaining to each substance with regards to the mode of administration (i.e.,
injection, oral administration, or otherwise) and the legality of use (e.g., methadone obtained
through valid prescription or from the illicit drug market). However, due to the difficulties in
characterising each drug category as illicit/licit and injected/not injected within the proposed
statistical framework (i.e., dividing the usage of each of the 18 substances by these
characteristics would have led to an unwieldy number of indicator variables and a complex
model difficult to interpret), we did not distinguish use by either legality or administration.
Treatment
Treatment was defined as having receiving any form of OST continuously over the past six
month period, self-reported by the respondent. OST treatments included methadone, Subutex
and Suboxone.
Demographic and injecting-related outcomes
Demographic variables included age (17-35/36-45/46+), gender, currently employed
(yes/no), currently in stable housing (yes/no) and having a partner (yes/no). Past month
injecting-related and other health and social behaviours and outcomes were all binary
(no/yes), self-reported by respondents and separated into four different types; (1) Injuries and
harms included having experienced overdose, abscess and thrombosis in the past month, (2)
Injecting-related risk behaviours included using a syringe after someone else and not using a
filter, (3) Criminal behaviour including having committed an offence in the past month
involving property, drug dealing or violence, (4) General health questions including having
severe psychological distress and poor physical health. Psychological distress was measured
over the past month with the Kessler psychological distress scale (K10) (15), shown to have
good validity and reliability (16). We used the established cut-off score of ≥30 out of 50 to
represent severe psychological distress (17), resulting in 736 (29% of the sample) identified
This article is protected by copyright. All rights reserved.

as having severe psychological distress. Physical health (past month) was measured using the
physical health component of the SF-12 Health Survey, found to be a valid and reliable
measure of physical health (18, 19), constructed by summing the six items and defining the
top scoring 10% as having poor physical health.
Statistical analysis
We used Latent Class Analysis (LCA) to derive empirical classes of polysubstance use
profiles among the full-sample (n=2,673) and test for measurement invariance by OST status,
using Mplus version 6 (20) similar to a previous IDRS study (21), and used Full Information
Maximum Likelihood (FIML) to account for missing data (22) (for further information see
supplementary text 1). Each of the resulting classes was constructed as a dummy variable
such that: (i) in analyses where the classes were dependent variables, each class could be
predicted by the covariates using all the other classes combined as the reference group; and
(ii) in analyses where the classes were independent variables, any number of classes could be
excluded from the analyses to form a combined reference group, such that it was possible to
identify specific classes which were associated with the outcomes when compared with many
or all of the other classes (see table 4).
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Results
Among the 2,677 participants across the three years of survey data, 1,009 (37.8%) indicated
they had been receiving OST for the past six months, including: 731 individuals receiving
methadone/biodone syrup treatment, 80 receiving Subutex treatment and 198 receiving
Suboxone treatment. Frequency of substance use varied among different categories, with for
example 15.2% and 29.8% of participants reporting daily and weekly heroin use respectively,
24.4% and 10.2% reporting daily and weekly methadone use respectively, and 2.3% and
17.1% reporting daily and weekly crystal methamphetamine use respectively. In the full
sample, the BIC suggested that the 4 class solutions provided superior fit, and also had the
highest entropy (The BLRT was not informative - supplementary table 1). Next, the chisquare difference test indicated the 4-class solution exhibited measurement non-invariance
across the two groups, OST and no OST (chi-square = 2478.068; d.f. = 291; p <0.001 – full
results shown in legend of supplementary table 1). Therefore, the 4-class solution was
estimated separately in both groups, and subsequent regression analyses were carried out on
the resulting eight groups.
Figure 1 shows the 4 classes of polysubstance use in both groups. Among those receiving
OST (classes 1-4 in figure 1), there was one class for which buprenorphine (a combination of
subutex and suboxone) was the substance used at highest frequency (class 3), while in the
other three classes methadone was the most frequently used substance. However, the three
methadone classes differed importantly with regards to the frequency of use of other
substances, particularly heroin. For example, class 1 and 4 used methadone similarly, but
class 1 also used a substantial amount of heroin and used other substances at very low levels,
while class 4 used heroin relatively infrequently but did use a number of other substances at
more moderate levels (particularly cannabis). Class 2 exhibited a broad-ranging
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polysubstance use profile, including relatively frequent heroin and benzodiazepine use.
Among those not receiving OST (classes 5-8 in figure 1) the classes were more qualitatively
distinct. Class 5 exhibited a broad-ranging polysubstance use profile, while classes 6, 7 and 8
were distinguished by heavy use of heroin, morphine and methamphetamines respectively.
Table 1 shows the bivariate relationships between the demographic variables and the odds of
treatment, indicating that being male, not having a partner, employment and housing were all
associated with an increased odds for not receiving treatment. Table 2 shows multivariable
relationships between the covariates and OST status with the outcomes. Not receiving OST
was associated with increased odds for non-fatal overdose, older age was associated with
increased odds of thrombosis, unstable housing was associated with increased odds of needle
sharing, younger age was associated with more criminal activity and being unemployed and
having unstable housing was associated with poorer mental health. Table 3 shows the
multivariable associations between the covariates and each class of polysubstance use (using
all other classes combined as the reference category). Among those receiving OST the class
using methadone (class 1) was associated with older age, while the class using buprenorphine
(class 3) was associated with younger age. Among those not receiving OST, the
polysubstance use class (class 5) was associated with younger age, while the morphine class
(class 7) was associated with older age.
Table 4 shows associations between the classes of polysubstance use with the outcomes
adjusted for covariates. The methadone use class (class 7) was associated with increased odds
of non-fatal overdose, but decreased odds of committing an offence involving dealing or
property when compared with all the other seven classes. The broad-ranging polysubstance
use profile classes both among those receiving (class 2), and not receiving (class 5), OST
were associated with an increased odds of thrombosis and abscess respectively, when
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compared with all the other seven classes combined. These two broad-ranging polysubstance
use classes were also associated with increased odds of involvement in violent criminal
activity when compared with the rest of the sample, and had the highest odds of involvement
in other criminal activities and poorer mental and physical health. Lastly, we re-ran the
analyses in a reduced sample excluding respondents who participated in multiple IDRS
surveys, finding this sample included virtually the same proportion of individuals receiving
OST (36.1%), and resulted in classes which were very similar in both the probability of
substance use within classes in addition to class prevalence’s (see supplementary figure 1).

Discussion
Our findings provide novel evidence of the patterns of drug use and drug-related outcomes
between regular PWID receiving and not receiving OST. Strikingly, in both groups a class
emerged exhibiting broad-ranging polysubstance use which was at the greatest risk for most
of the negative outcomes. While we must interpret the results from any complex model with
caution (in our case there are known difficulties in LCA with regards to deciding upon the
‘best’ class enumeration), our results reinforce the growing idea of broad-ranging substance
use as the polysubstance use profile with particularly negative consequences for the
individual and society (2). From a clinical perspective, among individuals who inject drugs
and use a broad range of substances, those receiving OST were not found to have better
outcomes in our naturalistic and cross-sectional study, suggesting alternative intervention
strategies may need to be found. This is in keeping with meta-analytic findings showing
those with polysubstance use disorders were among the least responsive to treatment (23),
while a recent review suggests further research is needed to conclude as to whether it is more
effective to treat multiple substance problems concurrently or sequentially (2).

This article is protected by copyright. All rights reserved.

Further, in considering these two broad-ranging polysubstance use profiles, those receiving
OST had the highest odds of participating in all three types of criminal activity, including
violent offences. Although reverse causation must be considered (i.e., criminal behaviour
resulted in apprehension and enrolment in treatment), this high level of criminal involvement
was found despite having received treatment for at least the 6 months prior to interview.
Along with the fact that receiving OST in the full sample was not associated with reductions
in violent offences and drug dealing, and associated with increased property offences, our
findings are inconsistent with an earlier Dutch study which found OST was beneficial in
reducing drug-related criminal activity if injecting persisted (10). The reason for this
inconsistency is hard to identify, and as the study design is quite similar to ours, is unlikely to
be attributed to methodological differences. Instead, we suggest the profile of OST users may
differ between Australia and the Netherland, with OST in the former context not related to
decreases in crime if injecting persists. When interpreting this result it must be remembered
that due to the sample eligibility requirements our findings are not related to individuals who
receive OST and stop injecting.
A potential benefit of OST was found in relation to non-fatal overdose. Those not receiving
OST had greater odds of experiencing a non-fatal overdose in the previous month, with this
increase attributed to morphine users, who were 80% more likely to experience non-fatal
overdose when compared with all of the other polysubstance use classes combined. Thus,
broad-ranging polysubstance use does not seem to play a role in this outcome. Rather, the
heavy use of a single prescription substance (i.e., morphine) was associated with an increased
risk of non-fatal overdose, after adjusting for covariates including the advanced age in this
class. Even the use of benzodiazepines, known to increase the risk of overdose when
combined with opioids (24, 25), was not any greater in this class relative to others. The use of
illegitimately acquired prescription opioids, and the use of legitimately acquired opioids
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either at higher levels than prescribed, consumed in a manner other than prescribed, or
consumed in combination with other substances are well-known causes of overdose (26, 27).
However, we are unaware of any previous study that has identified a class of PWID whose
habit of frequent morphine use places them at a greater risk of non-fatal overdose than all
other PWID. Although further research is needed to determine the source (prescription or
black-market) and function (pain relief or recreation) of morphine use in the Australian drug
injecting community, our findings suggest stronger regulations of the supply of morphine
could have a significant impact on reducing non-fatal overdose among PWID.
After adjustment for demographic confounders, neither group was at an elevated risk of
developing thrombosis or abscess. A previous study had found such outcomes occurred more
frequently among participants receiving opioid substitution therapy, likely due to the
injection of therapeutic drugs designed for oral administration (28). To this we add that
thrombosis, one of the more serious injecting-related injuries (29), was strongly associated
with PWID receiving OST who exhibited a broad-range of substance use. With regards to the
increased odds of criminal offences involving property among those receiving OST, this may
have resulted from the 17% of non-OST receiving morphine users who had lower odds of
being involved in this type of criminal activity when compared with every other class of
polysubstance user. Perhaps an advanced age and/or easier access to morphine for legitimate
therapeutic use in some instances may make participation in crime difficult or unnecessary.
Lastly, it is important to note the high use of other substances in those PWID receiving OST.
In the four classes of PWID receiving OST, individuals were using high levels of heroin
and/or moderate levels of a broad-range of other substances. Considering the dangers
associated with injecting methadone and buprenorphine, and mixing these substitutes with
other substances (4), this is an important public health finding.

This article is protected by copyright. All rights reserved.

Our study includes a number of limitations. Firstly, our data is cross-sectional meaning that
differences in polysubstance use and associated outcomes by treatment status must not be
understood as resulting from treatment, as such factors may also predict treatment seeking or
coercive participation in treatment (eg court diversion). Secondly, some of our outcome
variables, including non-fatal overdose and the injection-related injuries and harms were not
defined in medical terms by the interviewer, meaning there may have been some variability
among participants in how they interpreted questions regarding having an ‘abscess’ or
‘thrombosis’. There currently is no established way to define such concepts (29, 30),
affecting the comparison of results across studies. A further limitation of the outcome
variables relates to non-fatal overdose and our inability to include individuals who died from
an overdose. Future studies are needed which assess the association between empirical
polysubstance use profiles with fatal overdose. Thirdly, our group not receiving OST
included some participants who had been receiving OST for less than six months (136
participants or roughly 8% of the non-OST sample). Thus, inclusion of these participants may
have impacted both the polysubstance use profiles and associated outcomes found among our
not receiving OST group. However, as we were primarily interested in how polysubstance
use profiles among those who had been receiving OST for the duration of the study period
differed with those who did not, and due to the small numbers of participants receiving OST
for less than 6 months, we do not expect the interpretation of our findings to have been
substantively altered by the inclusion of these participants.
Fourthly, for reasons outlined in the methods, we were unable to characterise substance use
by legality or mode of administration, meaning that our findings are applicable only to the
general drug injecting population. Had we been able to include these characteristics it is
likely we would have identified further polysubstance use profiles, some exhibiting even
greater risk of negative outcomes. However, the resulting model would have been very
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complex, and questions concerning the role of legality and administration are therefore better
dealt with in separate, specific research questions. Lastly, our convenience sample is not
representative of all people who regularly injected drugs in Australia during 2011 to 2013
with implications for the generalizability of our findings. However, the purposive
convenience sampling method is well established when targeting a sentinel group of people
recruited because of their regular injecting drug use and knowledge of illicit drug markets
(14). While the use of NSPs as a primary source of recruitment is a potential source of bias,
methods of recruitment and interviewing remained the same each year, thereby unlinkley to
influence trends over time.
Our study contributes to the literature on polysubstance use and drug-related outcomes by
being the first to consider the central role played by OST, as delivered in the Australian
context, in the formation of empirical polysubstance use profiles, and comparing associations
among these profiles with a number of drug-related outcomes. Firstly, among those receiving
and not receiving OST, polysubstance use profiles characterised by broad-ranging substance
use exist and are associated with the highest levels of criminal activity and injecting-related
injuries. These findings highlight the dangers of broad-range polysubstance use to the
individual and society regardless of OST status. Secondly, a class emerged characterised by
heavy morphine use and was associated with an increase in non-fatal overdose compared
with all other classes combined. This serves to remind us that abuse of a single substance can
in some circumstances be more serious than any number of combinations, and morphine
users should be targeted by interventions aiming to reduce the occurrence of non-fatal
overdose.
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Figure 1: The Y-axis represents the probability of indicator endorsement for each class. 4 class LCA solution
showing the probability of using each of the 18 substances at the frequency indicated separately among the two
groups (i) OST and (ii) no OST (four classes in each group). OST, opioid substitution therapy; pres,
prescription; benzo, benzodiazepines. Note: the prevalence estimates of each class are group specific,
prevalence’s of each class with respect to the entire sample are: class 1 (14.9%); class 2(6.1%); class 3 (8.9%);
class 4 (7.9%); class 5 (17.7%); class 6 (18.3%); class 7 (10.7%); class 8 (15.6%).

This article is protected by copyright. All rights reserved.

Table 1: Univariable associations between demographic variables and not receiving
opioid substitution therapy [expressed as odds ratios with 95% Confidence Intervals
(95% CI)]
Prevalence
No treatment
Predictor (ref)
% (n)
Gender (male)
(n = 2,658)
female
34.2% (909)
0.69 (0.57, 0.81)
Age (ref = 17-35)
(n = 2,668)
36-45
38.4% (1,025)
0.99 (0.81, 1.21)
46-71
25.7% (686)
0.93 (0.76, 1.36)
Partner (yes)
(n = 2,699)
no
61.3% (1,636)
1.45 (1.24, 1.70)
Employed (yes)
(n = 2,671)
no
88.3% (2,359)
1.40 (1.11, 1.78)
Housing (stable)
(n = 2,098)
unstable
21.4% (570)
1.45 (1.20, 1.77)
Education (tertiary)
(n = 2,664)
no tertiary
48.8% (1,300)
1.07 (0.92, 1.25)
Note: Analyses were logistic regression (adjusted only for survey year).
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Table 2: Multivariable associations between the outcomes with treatment status and
potential covariates
Injecting-related harms and injuries
overdose
thrombosis
OST treatment (yes)
no

Gender (male)
female
Age (ref = 17-35)
36-45
46-71
Partner (yes)
no
Employed (yes)
no
Housing (stable)
unstable
Education (tertiary)
no tertiary

Injecting-related risks
used needle
no filter used

1.58 (1.01, 2.48)

0.72 (0.50, 1.05)

0.97 (0.71, 1.33)

0.98 (0.73, 1.31)

1.19 (0.82, 1.72)

1.06 (0.69, 1.63)

1.27 (0.86, 1.87)

1.47 (1.07, 2.02)

0.95 (0.70, 1.28)

0.83 (0.57, 1.22)

0.81 (0.49, 1.32)
0.73 (0.44, 1.20)

0.53 (0.32, 0.89)
1.01 (0.65, 1.56)

0.66 (0.44, 0.98)
0.84 (0.58, 1.22)

1.33 (0.89, 1.99)
1.53 (1.04, 2.25)

1.24 (0.80, 1.93)
0.88 (0.56, 1.39)

1.36 (0.87, 2.13)

0.93 (0.63, 1.37)

1.03 (0.75, 1.42)

0.59 (0.44, 0.79)

1.10 (0.76, 1.59)

1.30 (0.64, 2.64)

2.43 (1.11, 5.32)

1.16 (0.71, 1.89)

1.57 (0.93, 2.63)

1.78 (0.91, 3.45)

0.96 (0.59, 1.58)

0.80 (0.49, 1.31)

1.39 (0.97, 1.99)

1.43 (1.03, 1.98)

0.83 (0.53, 1.29)

1.06 (0.71, 1.58)

0.86 (0.59, 1.25)
Criminality
property

0.74 (0.55, 1.01)

1.26 (0.95, 1.67)
0.97 (0.68, 1.37)
General health
physical health
poor mental health

0.81 (0.66, 0.99)

0.88 (0.73, 1.06)

violent
OST treatment (yes)
no

abscess

1.23 (0.81, 1.86)

dealing

0.99 (0.75, 1.31)

0.94 (0.78, 1.12)

Gender (male)
female
0.46 (0.28, 0.74)
1.01 (0.81, 1.25)
0.71 (0.58, 0.87)
2.23 (1.69, 2.94)
1.74 (1.44, 2.09)
Age (ref = 17-35)
36-45
3.10 (1.63, 5.91)
3.06(2.28, 4.12)
1.64 (1.28, 2.10)
0.55 (0.38, 0.79)
1.54 (1.22, 1.96)
46-71
2.45 (1.28, 4.69)
2.03 (1.50, 2.74)
1.43 (1.12, 1.82)
0.84 (0.61, 1.16)
1.38 (1.09, 1.74)
Partner (yes)
no
0.59 (0.40, 0.89)
0.81 (0.66, 0.99)
0.73 (0.60, 0.88)
1.17 (0.87, 1.56)
1.01 (0.84, 1.22)
Employed (yes)
no
2.00 (0.91, 4.41)
1.73 (1.21, 2.47)
1.36 (1.00, 1.84)
3.55 (1.79, 7.06)
1.80 (1.32, 2.47)
Housing (stable)
unstable
1.65 (1.08, 2.51)
1.27 (1.01, 1.62)
0.92 (0.73, 1.15)
1.14 (0.82, 1.58)
1.41 (1.14, 1.74)
Education (tertiary)
no tertiary
1.29 (0.87, 1.91)
0.99 (0.81, 1.22)
0.90 (0.75, 1.08)
1.14 (0.87, 1.49)
1.09 (0.91, 1.30)
Note: All analyses were multivariable logistic regression (i.e., estimates show the multivariable relationship
between each of the outcomes with treatment status and the covariates). Estimates are also adjusted for year of
survey.
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Table 3: Multivariable associations between demographic variables and polysubstance
use [expressed as odds ratios with 95% Confidence Intervals (95% CI)]

Predictor (ref)

Gender (male)
female
Age (ref = 17-35)
36-45
46-71
Partner (yes)
no
Employed (yes)
no
Housing (stable)
unstable
Education (tertiary)
no tertiary
Predictor (ref)
Gender (male)
female
Age (ref = 17-35)
36-45
46-71
Partner (yes)
no
Employed (yes)
no
Housing (stable)
unstable
Education (tertiary)
no tertiary

class 1
methadone/
heroin, low poly.

Group receiving OST
class 2
class 3
methadone/
buprenorphine
heroin, high poly.
low poly.

1.65 (1.29, 2.10)

0.82 (0.55, 1.21)

0.83 (0.61, 1.13)

1.40 (1.02, 1.92)

0.52 (0.38, 0.71)
0.72 (0.54, 0.96)

1.17 (0.73, 1.88)
1.18 (0.74, 1.89)

1.57 (1.06, 2.33)
1.49 (1.02, 2.19)

1.17 (0.76, 1.79)
1.28 (0.85, 1.93)

0.65 (0.50, 0.83)

0.69 (0.48, 1.00)

1.44 (1.06, 1.96)

0.79 (0.57, 1.09)

0.66 (0.47, 0.92)

0.66 (0.40, 1.08)

0.77 (0.51, 1.16)

1.38 (0.80, 2.35)

0.69 (0.50, 0.96)

1.35 (0.89, 2.04)

0.69 (0.48, 1.01)

0.64 (0.41, 0.99)

1.12 (0.88, 1.42)

1.09 (0.76, 1.56)

0.88 (0.66, 1.18)

0.87 (0.63, 1.19)

class 5
polysubstance

Group not receiving OST
class 6
class 7
heroin
morphine

class 4
methadone
moderate poly.

class 8
methamphetamine

0.73 (0.57, 0.94)

0.89 (0.70, 1.14)

1.00 (0.75, 1.35)

0.96 (0.75, 1.23)

1.66 (1.23, 2.24)
1.40 (1.04, 1.89)

0.93 (0.70, 1.23)
0.80 (0.60, 1.05)

0.44 (0.31, 0.62)
0.59 (0.43, 0.81)

1.48 (1.09, 2.01)
1.34 (0.99, 1.82)

0.82 (0.65, 1.03)

1.16 (0.92, 1.46)

1.58 (1.16, 2.15)

1.30 (1.02, 1.65)

1.32 (0.90, 1.92)

1.25 (0.86, 1.82)

1.12 (0.70, 1.80)

1.05 (0.72, 1.54)

1.57 (1.22, 2.03)

1.32 (1.02, 1.72)

0.66 (0.46, 0.96)

0.96 (0.72, 1.27)

0.82 (0.65, 1.03)

0.85 (0.68, 1.06)

1.41 (1.07, 1.86)

1.19 (0.94, 1.49)

Note: Analyses were eight separate multivariable logistic regressions, in which each class was compared to all
other classes combined on a number of demographic and social factors (i.e., the estimates represent the increase
in the dependent variables in the specified class compared with the reference which is composed of all
individuals not in the specified class). Estimates are also adjusted for year of survey.
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Table 4: Multivariable associations between the outcomes with the 8 polysubstance use classes [expressed as odds ratios with 95%
Confidence Intervals (95% CI)]
Injecting-related harms and injuries
overdose

Injecting-related risks

thrombosis

Ref: lowest

Ref: combined

Class 1

1.15 (0.26, 5.01)

ref

Class 2

3.70 (0.91, 15.05)

ref

Class 3

1.41 (0.32, 6.24)

ref

Class 4

ref

ref

Class 5

2.84 (0.81, 9.95)

Class 6

2.64 (0.75, 9.27)

Class 7
Class 8

Ref: lowest

abscess

used needle
Ref: lowest

no filter used

Ref: combined

Ref: lowest

Ref: combined

Ref: combined

2.28 (0.89, 5.82)

ref

1.48 (0.63, 3.48)

ref

2.70 (1.08, 6.74)

1.44 (0.85, 2.44)

ref

ref

4.03 (1.47, 11.07)

2.13 (1.09, 4.17)

2.42 (0.98, 5.94)

ref

5.23 (1.95, 14.01)

2.78 (1.50, 5.13)

6.16 (1.55, 24.52)

4.48 (1.96, 10.25)

2.45 (0.88, 6.84)

ref

1.71 (0.71, 4.13)

ref

3.02 (1.14, 7.98)

1.61 (0.87, 2.97)

1.85 (0.41, 8.43)

ref

1.50 (0.45, 4.99)

ref

ref

ref

2.08 (0.74, 5.85)

ref

11.49 (3.01, 43.78)

8.36 (4.26, 16.40)

ref

2.37 (0.91, 6.16)

ref

2.26 (1.04, 4.89)

1.61 (1.08, 2.39)

4.04 (1.63, 10.00)

2.15 (1.34, 3.45)

8.90 (2.55, 31.06)

6.46 (3.59, 11.62)

ref

1.77 (0.67, 4.69)

ref

1.15 (0.50, 2.61)

ref

3.70 (1.51, 9.10)

1.97 (1.23, 3.16)

1.66 (0.41, 6.80)

ref

3.67 (1.03, 13.06)

1.83 (1.06, 3.17)

ref

ref

1.58 (0.68, 3.67)

ref

ref

ref

11.18 (3.16, 39.56)

8.13 (4.37, 15.13)

1.39 (0.36, 5.41)

ref

1.62 (0.60, 4.39)

ref

1.16 (0.50, 2.67)

ref

2.33 (0.91, 5.98)

ref

1.02 (0.21, 4.93)

ref

Criminality
violent
Ref: combined

Class 1

1.78 (0.39, 8.08)

ref

Class 2

5.57 (1.28, 24.19)

Class 3

ref

Class 4

Ref: lowest

Ref: combined

General health

property

Ref: lowest

Ref: lowest

dealing

physical health

mental health

Ref: combined

Ref: lowest

Ref: combined

Ref: lowest

Ref: combined

2.14 (1.19, 3.85)

-

1.56 (0.97, 2.52)

ref

1.92 (0.99, 3.71)

ref

1.45 (1.01, 2.09)

1.33 (0.98, 1.80)

2.30 (1.16, 4.58)

5.27 (2.85, 9.74)

-

4.30 (2.53, 7.29)

3.26 (2.14, 4.96)

3.88 (1.85, 8.11)

2.74 (1.53, 4.89)

3.11 (1.98, 4.88)

2.84 (1.89, 4.27)

2.96 (1.62, 5.42)

-

2.13 (1.28, 3.53)

1.62 (1.10, 2.39)

1.28 (0.55, 2.95)

ref

1.25 (0.82, 1.90)

ref

3.50 (0.81, 15.09)

ref
ref

3.24 (1.75, 5.99)

-

2.60 (1.54, 4.37)

1.97 (1.31, 2.95)

2.97 (1.47, 5.98)

2.09 (1.22, 3.58)

1.58 (1.03, 2.42)

1.45 (0.99, 2.11)

Class 5

4.53 (1.18, 17.47)

1.87 (1.14, 3.07)

4.04 (2.30, 7.10)

-

3.53 (2.24, 5.56)

2.68 (1.96, 3.65)

3.57 (1.86, 6.85)

2.53 (1.64, 3.91)

2.34 (1.64, 3.32)

2.14 (1.60, 2.85)

Class 6

3.71 (0.95, 14.56)

ref

2.28 (1.29, 4.04)

-

1.75 (1.08, 2.82)

2.12 (1.10, 4.08)

1.50 (0.95, 2.37)

1.68 (1.19, 2.37)

1.53 (1.15, 2.04)

Class 7

1.27 (0.23, 7.13)

ref

-

ref

1.33 (0.94, 1.87)
ref

2.33 (0.56, 9.60)

ref

1.65 (1.02, 2.66)

1.25 (0.88, 1.77)

2.60 (1.34, 5.08)
ref

1.84 (1.13, 3.00)
ref

1.11 (0.73, 1.70)
ref

ref

Class 8

ref
2.04 (1.14, 3.66)

-

Ref: lowest

Ref: combined

ref

Note: Class 1, OST-methadone/heroin, low polysubstance; Class 2, OST-methadone/heroin high polysubstance; Class 3, OST-buprenorphine, low polysubstance; Class 4,
OST-methadone, moderate polysubstance; Class 5, No OST-polysubstance; Class 6, No OST-heroin; Class 7, No OST-morphine; Class 8, No OST-methamphetamines.
Estimates adjusted for confounders included in table 3. As detailed in the methods section, the first column for each outcome uses the polysubstance use class with the lowest
odds as the reference group, while the second column uses a combination of all classes which did not differ significantly from the class with the lowest odds as the reference.
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