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Abstract

Introduction: The co-use of stimulants and opioids, including opioid agonist

treatment (OAT), is very prevalent worldwide. A large body of data exists on the

association between stimulant use and its health complications, and on OAT

effectiveness among people with opioid use disorder. However, few data exist on

stimulant-opioid co-use among people receiving OAT. Using data from the COSI-

NUS cohort study, we investigated the association between the type of OAT and

problematic stimulant use among persons who inject drugs (PWID).

Methods: COSINUS is a 12-month French cohort study of 665 PWID. Data were

collected in face-to-face interviews at enrolment, at 6 and 12 months. We defined

problematic stimulant use as daily use of and/or injecting stimulants. We used

Members of the COSINUS cohort study are found in Appendix.

Marie Jauffret-Roustide and Laurence Lalanne contributed equally to this study.

Received: 13 December 2023 Revised: 19 July 2024 Accepted: 2 September 2024

DOI: 10.1111/dar.13955

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2024 The Author(s). Drug and Alcohol Review published by John Wiley & Sons Australia, Ltd on behalf of Australasian Professional Society on Alcohol and other Drugs.

Drug Alcohol Rev. 2025;44:275–287. wileyonlinelibrary.com/journal/dar 275

https://orcid.org/0000-0002-5069-4982
https://orcid.org/0000-0002-8353-0888
https://orcid.org/0000-0002-8938-8683
mailto:perrine.roux@inserm.fr
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/dar
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fdar.13955&domain=pdf&date_stamp=2024-10-01


Bayesian model averaging (BMA) to identify factors associated with problematic

stimulant use.

Results: At baseline, 76% (n = 505) of the participants reported problematic stim-

ulant use. The optimal model from the BMA estimation showed that, after adjust-

ing on social precarity and daily injection, participants on prescribed morphine

sulfate as an OAT (compared with methadone) and those who use daily unpre-

scribed buprenorphine were less likely to report problematic stimulant use.

Discussion and Conclusions: Our work highlights the high prevalence of prob-

lematic stimulant use among PWID in France but also the potential association

between the type of OAT taken and stimulant use, by suggesting a protective

effect of morphine sulfate on stimulant use. Since it has a higher intrinsic activity

than other opioids, PWID on this OAT may be less interested in stimulants. Our

findings warrant further investigation in clinical studies.

KEYWORD S
morphine, opioid agonist treatment, problematic use, stimulants, substitution

1 | INTRODUCTION

The ever-growing increase and diversification of stimulant
use worldwide underlines the need for a greater under-
standing of the profiles and practices of people who use
these drugs. A large body of literature has described the
negative associations between stimulant use and health
issues including its implication in overdoses [1], in cardio-
vascular diseases [2, 3], and infectious and psychosocial
complications [4]. The US in particular is seeing a steep rise
in mortality from stimulant use (mainly cocaine and meth-
amphetamine), associated with greater availability of fenta-
nyl [5]. The latter is used as an adulterant and is strongly
associated with the third wave of the country’s current opi-
oid overdose crisis [5, 6]. The role of stimulant use in over-
dose mortality is widely described [1, 7]. Some authors have
used the term ‘twin epidemics’ (i.e., overdose and stimu-
lants/opioids) especially regarding increased use of meth-
amphetamine among treatment-seeking opioid users [8].

Although various psychosocial interventions have
been implemented for stimulant use disorder [9], at the
global level, no pharmacological intervention has yet been
authorised to tackle it, despite extensive research programs
on pharmacotherapies [10]. Some clinical trials have had
promising results regarding the effectiveness of different
candidate psychostimulant treatments for stimulant use dis-
order [11]. However, the effectiveness in these trials
regarded very specific sub-populations [12], such as people
with attention-deficit/hyperactivity disorder—a group
which is particularly susceptible to stimulant use disorder—
and people with no stimulant-opioid co-use disorder.

Stimulant use and stimulant use disorder are preva-
lent in very diverse sub-populations of people who use
drugs: people who use opioids [13], people with opioid

use disorder (OUD) treated with opioid agonist therapy
(OAT), people who use alcohol [14], people attending
drug consumption rooms, homeless people [15]. As sug-
gested by Brooks et al., all these sub-populations have dif-
ferent rationales for using stimulants. Understanding
these rationales is important to adapt harm reduction
and treatment responses [16].

With regard to people with OUD treated with OAT,
results from previous studies suggest that stimulant use in
this sub-population may be motivated by the fact that stim-
ulants regulate or substitute the effect on opioids [8, 13].
Stimulant use has also been associated with greater diffi-
culty in the management of OUD care in this sub-
population [17, 18]. For specifically, it has been linked to
the continued use of unprescribed opioids [19, 20], patient-
perceived suboptimal OAT doses [21] and poorer treatment
retention [22, 23]. These findings highlight the need to bet-
ter understand how stakeholders experience stimulant use
disorder, especially when it impacts OUD care.

Key findings were published in a recent qualitative
study by Palis et al. [24] who documented how people
that use stimulants self-manage their use. Specifically,
the authors found three interrelated categories of self-
management: distancing from the street environment,
taking control of one’s use, and seeking clinical and
social support [24]. These findings suggest that a person’s
environment and available social support are key levers
to help reduce problematic stimulant use in people who
use drugs (PWUD).

The co-use of stimulants and opioids is becoming
increasingly prevalent [25], and the association
between stimulant use and social precarity—including
homelessness—is becoming ever stronger [26]. More-
over, several studies have shown that injection of
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cocaine by homeless people is linked to new HIV out-
breaks [27–29].

In France, a national study by the French Addictovi-
gilance Network underlined the high prevalence (32%) of
cocaine injection among users who report cocaine-related
complications [30]. Moreover, the number of people who
smoke crack and inject cocaine in the country is increas-
ing, especially in those living in social precarity [31]. In
contrast, methamphetamine consumption has not been
observed in people with OUD living in precarity in
France. Given that OUD is very prevalent in marginalised
populations, and that no effective therapeutic response
for problematic stimulant use currently exists, it is impor-
tant to acquire a greater understanding of the potential
correlates of this use, in order to adequately respond to
this public health challenge. In this context, we used data
from the COSINUS cohort study to identify factors associ-
ated with problematic stimulant use among PWID
enrolled in harm reduction programs in France.

2 | METHODS

2.1 | Study design and population

COSINUS is a 12-month multi-site cohort study which
aimed to evaluate the impact of drug consumption rooms
on several health and socio-behavioural outcomes in PWID.
It was conducted between 2016 and 2018 in four French cit-
ies (Paris, Strasbourg, Bordeaux and Marseilles) among
PWUD who met the following eligibility criteria: over
18 years old, could understand and speak French, and had
injected either illegal drugs or a prescribed medication not
destined for injection at least once in the previous month.
Only the first two cities had a drug consumption room at
the time of the study. Participants each had four face-to-face
interviews with trained interviewers: at enrolment (M0),
3 months (M3), 6 months (M6) and 12 months (M12). More
details can be found in the protocol article [32]. The study
questionnaire collected information about socio-
demographic characteristics, substance use history, current
substance use, health status and drug consumption room
attendance. This study was approved by the Institutional
Review Board (IRB00003888) of the French institute of
medical research and health (opinion number: 14-166) and
by the National French Authority for Data Protection
(approval number 915054-06/05/2015).

2.2 | Outcome and explanatory variables

Stimulant use was explored in all four COSINUS follow-up
questionnaires. However, data from the M3 questionnaire

was not used in the present study, as we wished to look at
regular timeframes, specifically 6-month periods.

As we did not have a specific diagnosis tool to mea-
sure stimulant use disorder, we decided to use all the
information declared by our participants in the question-
naire (frequency and route of administration) on the use
of the following stimulants: cocaine, crack free base,
speedball, amphetamines and unprescribed methylpheni-
date. We assumed that daily stimulant use or using stim-
ulants by injection was a proxy of stimulant use disorder.
We built a proxy outcome entitled ‘problematic stimulant
use’, as follows:

• ‘yes’ if at least one of the listed stimulants was used
every day (≥28 days a month) and/or mostly injected
(i.e., as opposed to other administration routes);

• ‘no’ if not.

In addition to the items in this questionnaire section, we
also used data from three questions in another section of
the questionnaire which examined the use of prescribed
stimulants. The first two questions were “Are you cur-
rently taking a prescribed medical treatment for another
addiction [other than opioid addiction] (alcohol, cocaine,
cannabis, etc.)?” and “Are you taking one or several pre-
scribed medical treatments for other health issues?” Partici-
pants who answered yes to either question were asked to
provide more details about their treatment in a dedicated
space on the questionnaire. We verified all the responses rel-
ative to prescribed methylphenidate and its brand name Rit-
alin. The third question was “In the last month, have you
ever injected your treatment?” Participants who indicated
they injected their prescribed treatment were classified in
the outcome’s ‘yes’ category. Although this variable was not
equivalent to using a diagnosis scale [33], we assumed that
daily stimulant use or using stimulants by injection was a
proxy of stimulant use disorder.

The following explanatory variables were considered
as potential associated factors:

i. Socio-demographic and socio-economic characteris-
tics: city where interview took place, age, gender,
education level (at least an upper-secondary school
certificate versus lower level), country of birth, living
with a partner, type of housing (a) very stable
(i.e., living in one’s own house, in a rented home, or
in family’s home), (b) unstable (living in a hotel, at a
friend’s home), (c) very precarious (living in the
street or a car/van or a squat) [34], employment sta-
tus, receiving social welfare allowance, food aid
(at least once in the previous month), health insur-
ance, lifetime experience of prison, lifetime suicide
attempt.

PROBLEMATIC STIMULANT USE AND OAT 277
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ii. Past and current drug use: time since first injection
(<10 vs. ≥10 years) (M0); daily drug use during the
previous month (heroin, unprescribed buprenor-
phine, unprescribed methadone, unprescribed mor-
phine sulfate1 and cannabis), frequency of drug
injection in the previous month (at least once daily
vs. less often), harmful alcohol consumption (based
on the Alcohol Use Disorders Identification Test-C
score of ≥3 for women and ≥4 for men).

iii. Prescribed treatments for opioid use disorder:
(1) none, (2) methadone, (3) buprenorphine (or Sub-
utex®, Suboxone®) and (4) morphine sulfate (or
Skenan®) prescribed as an OAT.

2.3 | Statistical analyses

We compared the baseline socio-demographic, substance
use, and health characteristics of participants with prob-
lematic stimulant use with those of participants without
problematic stimulant use. Pearson’s chi-squared test (for
categorical variables) and the Mann–Whitney U test
(for continuous variables) were used to assess whether
the differences between the two groups were significant
or not. Our explanatory model aimed to study the associ-
ation between problematic stimulant use and the type of
OAT, by accounting for the model uncertainty created by
the presence of several potential confounders. To achieve
this, our estimations were performed as follows:

• Univariate analyses: To identify candidate factors asso-
ciated with problematic stimulant consumption by
implementing logistic regression.

• Logistic Bayesian model averaging (BMA): To account
for model uncertainty [35, 36]. Instead of choosing a sin-
gle ‘best’ model (e.g., using forward or backward proce-
dures), BMA explores all possible model configurations.
This has many benefits: first, it reduces overconfidence
in a single model by accounting for and weighting the
importance of different concurrent models; second, it
produces consistent estimations in the presence of chang-
ing datasets (e.g., changes due to missing values in
explanatory variables); third, it is robust when modelling
misspecification due to omitted variables [35, 37].

Moreover, for each covariate, the posterior probabil-
ity (p! = 0) shows the probability that a variable will
appear in the BMA model. In our context, this can be
interpreted as the strength of the association of each
covariate with problematic stimulant consumption.

Covariates with a p-value <0.25 were considered for
the logistic BMA estimation.

• Mixed random-effects model: To account for repeated
measures (per individual) given the longitudinal

nature of the dataset. The model identified from the
BMA was used to specify an individual random effects
model in order to obtain the final multivariable model.

All statistical analyses were performed using R version
4.1.2 (R: A language and environment for statistical com-
puting. R Foundation for Statistical Computing, Vienna,
Austria. URL https://www.R-project.org/) including the
BMA package (version 3.18.17).

3 | RESULTS

3.1 | Description of the study sample

Table 1 describes the baseline characteristics of partici-
pants who had problematic stimulant use and those who
did not. With regard to stimulant use at baseline, we found
that 10.7%, 22.3% and 3.5% reported daily use of cocaine,
crack and methylphenidate, respectively (only three and
seven participants reported daily use of speedball and
amphetamine, respectively). Three-quarters (76%) of the
sample reported stimulant use. The latter were more likely
to have at least an upper-secondary school diploma, live in
very precarious housing, be unemployed and have no
health insurance. They were also more likely to report daily
cannabis use, but less likely to report unprescribed daily
morphine sulfate use. Finally, they were more likely to
declare taking methadone as an OAT, while non-
problematic stimulant users were more likely to take pre-
scribed morphine sulphate as an OAT.

3.2 | Factors associated with problematic
stimulant use

The univariate model suggested 15 potential associated
covariates (p-value <0.25). All were considered in the
BMA, implying the estimation of 215 = 32,768 models
accounting for all possible covariate combinations. The
best 21 models suggested by the BMA accounted for 63%
of the uncertainty of the model (cumulated posterior
probability). The globally optimal model is presented in
Table 2 and we show the best five models in Data S1,
Supporting Information. According to the posterior prob-
ability, housing, daily injection and opioid agonist treat-
ment were the most important covariates, as their
probability of appearing in the estimated models was
100%. Socio-economic factors including employment
(p = 89.2%) and education level (p = 50.2%), as well as
the use of daily unprescribed buprenorphine (p = 78.3%)
were also important covariates, although their posterior
probability was lower than 100%.

278 ROUX ET AL.
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TAB L E 1 Study population characteristics at enrolment according to problematic stimulant use or not (n [%] or median [IQR]);

COSINUS study (n = 665).

Problematic stimulantg use

No Yes Totalf
p

n = 160 (24.1%) n = 505 (75.9%) 665 (100.0%)

City where study interview took place 0.912

Bordeaux 32 (20.0) 114 (22.6) 146 (22.0)

Marseilles 50 (31.3) 149 (29.5) 199 (29.9)

Paris 59 (36.9) 181 (35.8) 240 (36.1)

Strasbourg 19 (11.9) 61 (12.1) 80 (12.0)

Age, years, median (IQR) 39.5 (32–46) 37 (31–45) 38 (31–46) 0.387

Gender 0.126

Men 121 (75.6) 410 (81.2) 531 (79.8)

Women 39 (24.4) 95 (18.8) 134 (20.2)

Education level 0.007

Less than upper-secondary school certificate 99 (61.9) 369 (73.1) 468 (70.4)

At least upper-secondary school certificate 61 (38.1) 136 (26.9) 197 (29.6)

Country of birth 0.424

Born in France 129 (80.6) 421 (83.4) 550 (82.7)

Born outside France 31 (19.4) 84 (16.6) 115 (17.3)

Living with a partnerd 0.320

No 115 (71.9) 382 (75.8) 497 (74.8)

Yes 45 (28.1) 122 (24.2) 167 (25.2)

Housing <0.001

Very stable or stable 77 (48.1) 156 (30.9) 233 (35.0)

Unstable 40 (25.0) 109 (21.6) 149 (22.4)

Very precarious 43 (26.9) 240 (47.5) 283 (42.6)

Employment (paid activity) 0.029

No 120 (75.0) 418 (82.8) 538 (80.9)

Yes 40 (25.0) 87 (17.2) 127 (19.1)

Receiving social welfare allowance 0.340

No 56 (35.0) 198 (39.2) 254 (38.2)

Yes 104 (65.0) 307 (60.8) 411 (61.8)

Received food aid at least oncea 0.883

No 121 (75.6) 379 (75.0) 500 (75.2)

Yes 39 (24.4) 126 (25.0) 165 (24.8)

Health insurance <0.001

No 22 (13.8) 150 (29.7) 172 (25.9)

Yes 138 (86.3) 355 (70.3) 493 (74.1)

Time since first drug injection, years 0.803

<10 53 (33.3) 162 (32.3) 215 (32.5)

≥10 106 (66.7) 340 (67.7) 446 (67.5)

Daily heroin usea,e 0.527

No 154 (97.5) 487 (96.4) 641 (96.7)

Yes 4 (2.5) 18 (3.6) 22 (3.3)

(Continues)
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Moreover, the multivariate mixed random-effects
model indicated that participants living in a very precari-
ous housing were more likely to report problematic stim-
ulant use (adjusted odds-ratio [95% confidence interval]
= 2.77 [1.56, 4.93], p-value = 0.001) compared to partici-
pants with stable or very stable housing, while the oppo-
site was true for employed participants (0.60 [0.34, 1.03],
p-value = 0.066) compared with unemployed ones, and
for those with health insurance (0.45, [0.25, 0.79],

p = 0.005) compared with those without health insur-
ance. With regard to the use of unprescribed psychoactive
substances, participants who reported daily use of unpre-
scribed buprenorphine were less likely to report problem-
atic stimulant use, while no association was found with
unprescribed methadone or morphine sulfate. Partici-
pants who declared daily injection (of any substance)
were more likely to have problematic stimulant use (2.69
[1.67, 4.32], p-value < 0.001). Finally, with regard to

TAB L E 1 (Continued)

Problematic stimulantg use

No Yes Totalf
p

n = 160 (24.1%) n = 505 (75.9%) 665 (100.0%)

Daily unprescribed buprenorphine usea,c 0.733

No 123 (77.4) 384 (76.0) 507 (76.4)

Yes 36 (22.6) 121 (24.0) 157 (23.6)

Daily unprescribed methadone usea 0.105

No 108 (67.9) 307 (60.8) 415 (62.5)

Yes 51 (32.1) 198 (39.2) 249 (37.5)

Daily unprescribed morphine usea,c 0.031

No 102 (64.2) 369 (73.1) 471 (70.9)

Yes 57 (35.8) 136 (26.9) 193 (29.1)

Daily cannabis usea,c 0.021

No 116 (72.5) 315 (62.5) 431 (64.9)

Yes 44 (27.5) 189 (37.5) 233 (35.1)

Daily injectiona,d 0.887

No 66 (41.5) 206 (40.9) 272 (41.0)

Yes 93 (58.5) 298 (59.1) 391 (59.0)

Harmful alcohol consumptionb 0.756

No 64 (40.0) 209 (41.4) 273 (41.1)

Yes 96 (60.0) 296 (58.6) 392 (58.9)

Opioid agonist treatmentc <0.001

None 55 (34.6) 189 (37.4) 244 (36.7)

Methadone 49 (30.8) 185 (36.6) 234 (35.2)

Buprenorphine 29 (18.2) 106 (21.0) 135 (20.3)

Morphine sulfate 26 (16.4) 25 (5.0) 51 (7.7)

Lifetime suicidal attempte 0.26

No 104 (65.4) 299 (60.4) 403 (61.6)

Yes 55 (34.6) 196 (39.6) 251 (38.4)

aIn the previous month.
bAlcohol Use Disorders Identification Test-C score ≥3 for women and ≥4 for men.
c1 missing value.
d2 missing values.
e11 missing values.
fFor each variable the possible total was <665 if there were missing values (missing values not shown).
gStimulant = cocaine, crack or free base, speedball, amphetamines and unprescribed methylphenidate.
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TAB L E 2 Factors associated with problematic stimulant use. Univariate analysis using mixed-logistic model and multivariable Bayesian

Model Averaging and random-effect mixed model; COSINUS study.

Univariable analysis
Optimal model from
BMA estimation

Mixed random-effects
model

N = 1466 visits.
n = 665

N = 1455 visits. n = 664
(cumulative posterior
probability 0.63)c,d

N = 1455 visits. n = 664
(sigma = 2.4 95%
CI [1.98. 2.91])e

OR [IC 95%] p-value ORa [IC 95%] p! = 0 ORa [IC 95%] p-value

Gender

Men Ref.

Women 0.81 [0.43, 1.52] 0.505

Age (continuous), years 0.99 [0.96, 1.02] 0.380

Education level 50.2

At least upper-secondary school certificate Ref. Ref. Ref.

Less than upper-secondary school certificate 2.63 [1.52, 4.57] 0.001 1.20 [0.80, 1.80] 2.30 [1.27, 4.14] 0.006

Country of birth 7.3

France Ref. Ref.

Outside France 0.50 [0.26, 0.95] 0.033 0.98 [0.83, 1.16]

Living with a partner

No Ref.

Yes 0.87 [0.52, 1.44] 0.576

Housing 100

Very stable or stable Ref. Ref. Ref.

Unstable 1.21 [0.72, 2.02] 0.474 1.10 [0.82, 1.49] 0.97 [0.56, 1.69] 0.909

Very precarious 4.54 [2.69, 7.65] <0.001 2.17 [1.60, 2.94] 2.77 [1.56, 4.93] 0.001

Employment (paid activity) 89.2

No Ref. Ref. Ref.

Yes 0.46 [0.28, 0.77] 0.003 0.63 [0.41, 0.97] 0.60 [0.34, 1.03] 0.066

Receiving social welfare allowance

No Ref

Yes 0.72 [0.48, 1.09] 0.118

Received food aid at least oncea

No Ref.

Yes 1.21 [0.78, 1.88] 0.390

Health insurance 19.9

No Ref. Ref

Yes 0.30 [0.18, 0.51] <0.001 0.93 [0.68, 1.28] 0.45 [0.25, 0.79] 0.005

Time since first injection, years

<10 Ref.

≥10 1.1 [0.65, 1.87] 0.727

Daily heroin usea

No Ref.

Yes 2.25 [0.56, 9.08] 0.254

Daily unprescribed buprenorphine usea 78.3

No Ref. Ref. Ref.

(Continues)
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prescribed opioids, participants taking morphine sulfate
as an OAT were less likely to report problematic stimu-
lant use (0.19 [0.08, 0.45], p-value < 0.001) compared
with those taking methadone as an OAT.

Controlling for the follow-up time point (i.e., M0, M6
and M12) ensured that attrition did not modify the esti-
mations. Participants who were still in the study at M6
and M12 were less likely to report problematic stimulant

use (i.e., study outcome) at M6 (0.49 [0.33, 0.74]) and at
M12 (0.34 [0.23, 0.53]).

4 | DISCUSSION

The main findings of this longitudinal study are the high
prevalence of stimulant use among PWID in the cohort

TAB L E 2 (Continued)

Univariable analysis
Optimal model from
BMA estimation

Mixed random-effects
model

N = 1466 visits.
n = 665

N = 1455 visits. n = 664
(cumulative posterior
probability 0.63)c,d

N = 1455 visits. n = 664
(sigma = 2.4 95%
CI [1.98. 2.91])e

OR [IC 95%] p-value ORa [IC 95%] p! = 0 ORa [IC 95%] p-value

Yes 0.54 [0.24, 1.23] 0.143 0.54 [0.25, 1.17] 0.21 [0.09, 0.49] <0.001

Daily unprescribed methadone usea 3.6

No Ref. Ref.

Yes 2.92 [0.65, 13.20] 0.163 1.02 [0.76, 1.38]

Daily unprescribed morphine usea 3.7

No Ref. Ref.

Yes 1.56 [0.94, 2.59] 0.088 0.99 [0.87, 1.12]

Daily cannabis usea 1.1

No Ref. Ref.

Yes 1.24 [0.81, 1.90] 0.330 1.00 [0.96, 1.04]

Daily injectiona 100

No Ref. Ref. Ref.

Yes 2.56 [1.65, 3.98] <0.001 1.65 [1.27, 2.15] 2.69 [1.67, 4.32] <0.001

Harmful alcohol consumptionb

No Ref.

Yes 0.84 [0.55, 1.28] 0.409

Opioid agonist treatment 100

None 1.18 [0.70, 1.98] 0.536 0.96 [0.71, 1.30] 0.82 [0.47, 1.45] 0.501

Methadone Ref. Ref. Ref.

Buprenorphine 0.89 [0.48, 1.66] 0.723 0.99 [0.70, 1.30] 0.96 [0.48, 1.90] 0.903

Morphine sulfate 0.25 [0.12, 0.55] 0.001 0.32 [0.21, 0.50] 0.19 [0.08, 0.45] <0.001

Monitoring 100

M0 Ref. Ref. Ref.

M6 0.48 [0.32, 0.70] <0.001 0.65 [0.49, 0.87] 0.49 [0.33, 0.74] 0.001

M12 0.36 [0.24, 0.] <0.001 0.53 [0.40, 0.71] 0.34 [0.23, 0.53] <0.001

Abbreviations: CI, confidence interval; OR, odds ratio.
aIn the previous month.
bAlcohol Use Disorders Identification Test-C score ≥3 for women and ≥4 for men.
cIndicates the part of the “uncertainty” accounted for by the 21 best models.
dIn BMA. p-values are not reported as the final model is constructed using the weighted average of each effect (see Data S1). Instead. the p-value “p! = 0”
indicates the posterior probability of the variable appearing in the model (in percentage): that is, the probability that a given coefficient is not 0 (OR is not 1).
eCorresponds to the variability accounted for by the individual random-effects (i.e., control of the presence of repeated individual measures).
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and the positive association between the prescription of
morphine sulfate as an OAT on problematic stimulant
use among people with opioid use disorder. While these
two results need to be contextualised, as we had a rela-
tively small sample and a short follow-up period, they
highlight an interesting association between the type of
OAT taken by PWID enrolled in harm reduction pro-
grams and concurrent stimulant use. More specifically,
they show that participants who were prescribed mor-
phine sulfate as an OAT (compared to those prescribed
methadone) were less likely to have problematic stimu-
lant use while no difference was observed between bupre-
norphine and methadone as an OAT. PWID using daily
unprescribed buprenorphine were also less likely to
report problematic stimulant use.

For people with OUD, OAT initiation can be complex
and it takes time to achieve a level of stability. Polydrug
use, specifically simultaneous stimulant use while on
OAT treatment, has been studied without consistent find-
ings. Very few studies to date have focused on the role
which the type of OAT taken plays in stimulant-opioid
co-use.

Our findings show interesting associations between
the type of opioid used and problematic stimulant use,
reflecting results from previous studies. The first is a pre-
vious study by our team, where we investigated 240 PWID
enrolled in harm reduction programs; those who reported
using morphine sulfate were less likely to use stimu-
lants [38]. The other study was conducted in a hospital
setting in Zurich among 105 patients on OAT. There, the
authors found that persons treated with methadone
were more likely to have a positive hair test for cocaine
than patients treated with buprenorphine [39].
Although we found no difference between prescribed
methadone and prescribed buprenorphine in our pre-
sent study, people with unprescribed daily buprenor-
phine use were less likely to report problematic
stimulant use. Unprescribed buprenorphine has been
widely accessible on the black market in France since
the early 1990s [40], especially through doctor shop-
ping practices [41]. Our result for unprescribed bupre-
norphine needs more detailed investigation to
understand the causal direction of the association.

We found that receiving prescribed morphine sulfate
as an OAT may be associated with a lower likelihood of
problematic stimulant use. One possible explanation for
this is that morphine sulfate may be a more effective sub-
stitute treatment for people with OUD who do not simul-
taneously take stimulants. Another is that access to this
OAT is more difficult, possibly because morphine sulfate
is prescribed off-label (for OUD) and tends to be given to
more medically and socioeconomically stabilised
patients. However, our statistical model took both of

these factors (i.e., unprescribed opioids and socio-
economic characteristics) into account. A previous
French article found that while morphine sulfate was not
commonly prescribed as an OAT for OUD, 14% of PWID
declared using it in the previous month [42]. Another
study found that a non-negligible proportion of people
with OUD had requested it from health providers [43].
Specifically, the latter study showed that the prevalence
of morphine sulfate use in 19 harm reduction/addiction
services was 7% in 2012. In the same article, the authors
presented the findings of another study, where data col-
lected from a self-administered questionnaire among
83 morphine sulfate users suggested that its use can be
explained by the fact that users perceive it to be similar
to heroin. They also reported that the main route of
administration was intravenous injection, despite compli-
cations associated with this route [44]. All these findings
suggest that involving the patient in the decision on
which OAT to take, and investigating what effect the
patient would like to experience from an OAT, should be
two central elements of OUD management [45]. It is
important to note that morphine sulfate is prescribed off-
label as an OAT for OUD in France, and is known to be
associated with risk of overdoses and complications [44].
To fulfil the wishes of the sizeable proportion of PWID
who would like to receive injectable morphine sulfate as
an OAT [46], it is essential to organise a safe and well
organised OAT distribution system.

An ever-growing body of literature is investigating the
consequences of stimulant-opioid co-use on public
health, especially in the US context where some authors
refer to ‘twin epidemics’ [8, 47]. However, few qualitative
studies have tried to disentangle the reasons and motiva-
tions associated with this co-use. Some studies
highlighted that the co-use of psychoactive substances is
motivated by the desired effect of the drug combination,
whether that be a specific ‘combined’ effect (sedation,
euphoria, etc.), or using one drug to attenuate the effects
of the other [48, 49]. Our findings suggest that morphine
sulfate could be a better OAT option for some patients
with OUD, because of its higher intrinsic activity than
other OAT [50, 51]; however, this could only take place
in a context where the risk of overdoses and other com-
plications are prevented through adapted and well-
regulated distribution. Specifically, it may prevent them
from co-using unprescribed stimulants to compensate for
what they consider to be a sub-optimal effect of their
opioid-based OAT. Nevertheless, public health responses,
including medical treatment, do not often consider this
synergistic drug effect among people practicing polydrug
use. This was highlighted in another qualitative study
which showed that PWUD described the co-use of opi-
oids and methamphetamine as a harm reduction strategy
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for many reasons (managing their highs, balancing the
effects of each drug, and managing opioid withdrawal
symptoms). Moreover, that article underlined that co-
users are influenced by interrelated structural, commu-
nity and individual-level factors [52]. This underlines the
importance of understanding motivations and expecta-
tions regarding co-use from the PWUD perspective.

We found several other correlates of problematic
stimulant use which were previously published, but
which are nonetheless important to mention here. Specif-
ically, a lower educational level, unemployment, no
health insurance, and very precarious housing were all
associated with a higher likelihood of problematic stimu-
lant use (reflecting previous findings [53]). This corrobo-
rates previous results showing that among people
experiencing structural vulnerabilities, especially home-
less persons, stimulant-opioid co-use is prevalent [54]. It
is important to take these vulnerabilities into account in
clinical research and harm reduction interventions, espe-
cially since various clinical studies often exclude people
facing structural vulnerabilities [55, 56] who are ‘hard to
reach and retain’ [57, 58]. Such an approach has been
promoted in Rhodes ‘risk environment framework’
which asserts that people who use drugs face complicated
situations because of their difficult living and social con-
ditions [59]. In this context, a new framework where
housing interventions are part of the response to these
populations is needed [57, 60] to tackle complications
associated with stimulant use among people with very
precarious housing.

In terms of clinical perspectives, the link between the
type of OAT and stimulant use which we observed needs
to be investigated in greater detail. This would help care
providers to choose the most suitable type of OAT
together with the patient, as part of a patient-centred
approach. In addition, our results advocate adequate
responses to problematic stimulant use. One response
could be to continue promoting research to identify effec-
tive stimulant agonist treatment [11]. Some interesting
avenues for research, especially with dexamphetamine,
has been suggested in clinical trials targeting patients
medically treated with heroin who have stimulant use
disorder [61]. Existing data advocate a new treatment
paradigm which promotes medical and psychosocial
interventions, social support mechanisms, and harm
reduction interventions to adequately answer the
problem of stimulant use disorder [62]. Moreover,
the contingency management approach was presented as
the most promising psychosocial intervention in a recent
Cochrane report [9]. Another response could be to experi-
ment with safe supply needs; this intervention is already
being implemented in the context of the current world-
wide opioid overdose crisis, where stimulants are

adulterated with potent opioids [63]. Furthermore, exper-
imental work on access to off-label psychostimulant pre-
scription is ongoing [64].

Some study limitations must be acknowledged. First,
the data used were self-reported which may have led to
desirability bias. However, the data were collected by
trained interviewers and self-reports have been already
recognised as valid [65]. Second, the population of PWID
in France is heterogeneous (i.e., desired effects, metabo-
lism, etc.) and the level of opioid dependence may differ
from one profile to another. Third, we had no data on men-
tal health diagnosis in our questionnaire, except for a his-
tory of suicide attempts (which were not associated with
the outcome). This is unfortunate given that problematic
stimulant use disorder is associated with psychiatric comor-
bidities. The impact of psychiatric comorbidities on prob-
lematic stimulant use should be investigated in greater
detail in future prospective research. Fourth, our data were
collected in 2018. Fifth, the small sample sizes, especially in
the morphine sulfate group (due to reduced access to this
OAT), limit study power. Finally, participants who were
more likely to drop out reported more problematic stimu-
lant use; this may have biased our findings. It also suggests
that a different methodology is needed to better investigate
this sub-population in the future.

In conclusion, our findings provide indications as to
how we can better address problematic stimulant use in
populations with accumulated vulnerabilities such as
social precarity and OUD. Existing harm reduction ser-
vices and access to OAT must be adapted for people with
problematic stimulant use. To achieve this, an improved
patient-centred approach is required which ensures
patients receive adequate treatment.

AUTHOR CONTRIBUTIONS
Study conception and design: MPC, LL, MA, MJR, PR.
LST and AF performed the statistical analyses. PR and
MA drafted the first manuscript. MA, MJR, LL, AF, LST,
MPC and LBM revised the manuscript. GM supervised
the study-site interviewers and contributed to improving
the design of the study. The Cosinus study group contrib-
uted to the study implementation. All authors substan-
tially contributed to the manuscript and approved the
final version.

ACKNOWLEDGEMENTS
We thank all the research participants and the members
of the COSINUS scientific committee (Henri-Jean Aubin,
Patrizia Carrieri, Nerkassen Chau, Jean-Marie Danion,
Maurice Dematteis, Laurent Karila and Thomas Kerr),
the Ethical Review Committee, the French Institute for
Public Health Research (IRESP) and the IRESP scientific
committee (Marc Bardou, Christian Ben-Lakhdar, Eric

284 ROUX ET AL.

 14653362, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13955 by C

ochrane France, W
iley O

nline L
ibrary on [04/02/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Breton, Olivier Cottencin, Helene Donnadieu-Rigole,
Xavier Laqueille, Jennifer O’Loughlin, Christophe
Tzourio et Frank Zobel). Finally, we thank Jude Sweeney
(Milan, Italy) for the English revision and copyediting of
our manuscript.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have nothing to disclose
regarding funding or conflict of interest with respect to
this manuscript.

ORCID
Perrine Roux https://orcid.org/0000-0002-5069-4982
Marie Jauffret-Roustide https://orcid.org/0000-0002-
8353-0888
Marc Auriacombe https://orcid.org/0000-0002-8938-
8683

ENDNOTE
1 The use of other prescription opioids is quasi inexistent among
PWID; accordingly, we excluded this modality from the analyses.

REFERENCES
1. Spencer MR, Miniño AM, Garnett MF. Co-involvement of opi-

oids in drug overdose deaths involving cocaine and psychosti-
mulants, 2011–2021. Hyattsville, Maryland: NCHS Data Brief;
2023. p. 1–8.

2. Gan WQ, Buxton JA, Scheuermeyer FX, Palis H, Zhao B,
Desai R, et al. Risk of cardiovascular diseases in relation to
substance use disorders. Drug Alcohol Depend. 2021;229:
109132.

3. Riley ED, Hsue PY, Coffin PO. A chronic condition disguised
as an acute event: the case for re-thinking stimulant overdose
death. J Gen Intern Med. 2022;37:3462–4.

4. Farrell M, Martin NK, Stockings E, B�orquez A, Cepeda JA,
Degenhardt L, et al. Responding to global stimulant use: chal-
lenges and opportunities. Lancet. 2019;394:1652–67.

5. Ciccarone D. The rise of illicit fentanyls, stimulants and the
fourth wave of the opioid overdose crisis. Curr Opin Psychia-
try. 2021;34:344–50.

6. Korthuis PT, Cook RR, Foot CA, Leichtling G, Tsui JI,
Stopka TJ, et al. Association of methamphetamine and opioid
use with nonfatal overdose in rural communities. JAMA Netw
Open. 2022;5:e2226544.

7. Palis H, Xavier C, Dobrer S, Desai R, Sedgemore K-O, Scow M,
et al. Concurrent use of opioids and stimulants and risk of fatal
overdose: a cohort study. BMC Public Health. 2022;22:2084.

8. Ellis MS, Kasper ZA, Cicero TJ. Twin epidemics: the surging
rise of methamphetamine use in chronic opioid users. Drug
Alcohol Depend. 2018;193:14–20.

9. Minozzi S, Saulle R, Amato L, Traccis F, Agabio R. Psychoso-
cial interventions for stimulant use disorder. Cochrane Data-
base Syst Rev. 2024;2:CD011866.

10. Ronsley C, Nolan S, Knight R, Hayashi K, Klimas J, Walley A,
et al. Treatment of stimulant use disorder: a systematic review
of reviews. PLoS One. 2020;15:e0234809.

11. Tardelli VS, Bisaga A, Arcadepani FB, Gerra G, Levin FR,
Fidalgo TM. Prescription psychostimulants for the treatment
of stimulant use disorder: a systematic review and meta-analy-
sis. Psychopharmacology. 2020;237:2233–55.

12. Levin FR, Mariani JJ, Specker S, Mooney M, Mahony A,
Brooks DJ, et al. Extended-release mixed amphetamine salts vs
placebo for comorbid adult attention-deficit/hyperactivity disor-
der and cocaine use disorder. JAMA Psychiatry. 2015;72:593–602.

13. Fredericksen RJ, Baker R, Sibley A, Estadt AT, Colston D,
Mixson LS, et al. Motivation and context of concurrent stimu-
lant and opioid use among persons who use drugs in the rural
United States: a multi-site qualitative inquiry. Harm Reduct J.
2024;21:74.

14. Liu Y, Williamson VG, Setlow B, Cottler LB, Knackstedt LA.
The importance of considering polysubstance use: lessons
from cocaine research. Drug Alcohol Depend. 2018;192:16–28.

15. Perez GR, Ustyol A, Mills KJ, Raitt JM, North CS. The preva-
lence of cocaine use in homeless populations: a systematic
review. Curr Treat Options Psychiatry. 2022;976:246–79.

16. Brooks O, Bach P, Hayashi K. Considering rationales for use
in defining subgroups for the treatment of stimulant use disor-
der. Drug Alcohol Depend. 2021;221:108572.

17. Morin KA, Vojtesek F, Acharya S, Marsh DC. Negative impact of
amphetamine-type stimulant use on opioid agonist treatment
retention in Ontario, Canada. Front Psychiatry. 2021;12:782066.

18. Troberg K, Bråbäck M, Isendahl P, Nilsson S, Dahlman D,
Håkansson A. Malmö treatment referral and intervention
study (MATRIS)-36-month follow-up on retention and sub-
stance use among patients referred from needle exchange to
opioid agonist treatment-the role of stimulant use at baseline.
J Subst Use Addict Treat. 2023;151:209036.

19. Dong H, Hayashi K, Fairbairn N, Milloy M-J, DeBeck K,
Wood E, et al. Long term pre-treatment opioid use trajectories in
relation to opioid agonist therapy outcomes among people who
use drugs in a Canadian setting. Addict Behav. 2021;112:106655.

20. Marsden J, Eastwood B, Bradbury C, Dale-Perera A, Farrell M,
Hammond P, et al. Effectiveness of community treatments for
heroin and crack cocaine addiction in England: a prospective,
in-treatment cohort study. Lancet. 2009;374:1262–70.

21. El-Akkad S-E-D, Nolan S, Hayashi K, Dong H, Milloy MJ,
Debeck K, et al. Factors associated with patient perceived sub-
optimal dosing of in-hospital opioid agonist therapy among
people who use illicit drugs in Vancouver, Canada. J Addict
Dis. 2023;41:204–12.

22. Blanken P, van den Brink W, Hendriks VM, Huijsman IA,
Klous MG, Rook EJ, et al. Heroin-assisted treatment in The
Netherlands: history, findings, and international context. Eur
Neuropsychopharmacol. 2010;20(Suppl 2):S105–58.

23. Franklyn AM, Eibl JK, Gauthier GJ, Pellegrini D,
Lightfoot NE, Marsh DC. The impact of cocaine use in patients
enrolled in opioid agonist therapy in Ontario, Canada. Int J
Drug Policy. 2017;48:1–8.

24. Palis H, Harrison S, MacDonald S, Marsh DC, Schechter MT,
Oviedo-Joekes E. Self-managing illicit stimulant use: a qualita-
tive study with patients receiving injectable opioid agonist
treatment. Drug Alcohol Rev. 2020;39:914–23.

25. Sarker A, Al-Garadi MA, Ge Y, Nataraj N, Jones CM,
Sumner SA. Signals of increasing co-use of stimulants and opi-
oids from online drug forum data. Harm Reduct J. 2022;19:51.

PROBLEMATIC STIMULANT USE AND OAT 285

 14653362, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13955 by C

ochrane France, W
iley O

nline L
ibrary on [04/02/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-5069-4982
https://orcid.org/0000-0002-5069-4982
https://orcid.org/0000-0002-8353-0888
https://orcid.org/0000-0002-8353-0888
https://orcid.org/0000-0002-8353-0888
https://orcid.org/0000-0002-8938-8683
https://orcid.org/0000-0002-8938-8683
https://orcid.org/0000-0002-8938-8683


26. Fischer B, Rehm J, Patra J, Kalousek K, Haydon E, Tyndall M,
et al. Crack across Canada: comparing crack users and crack
non-users in a Canadian multi-city cohort of illicit opioid
users. Addiction. 2006;101:1760–70.

27. Arendt V, Guillorit L, Origer A, Sauvageot N, Vaillant M,
Fischer A, et al. Injection of cocaine is associated with a recent
HIV outbreak in people who inject drugs in Luxembourg.
PLoS One. 2019;14:e0215570.

28. Maisa A, Semple S, Griffiths A, Ngui SL, Verlander NQ,
McCaughey C, et al. Risk behaviours of homeless people who
inject drugs during an outbreak of hepatitis C, Northern
Ireland, 2016-2017. J Viral Hepat. 2019;26:1377–87.

29. McAuley A, Palmateer NE, Goldberg DJ, Trayner KMA,
Shepherd SJ, Gunson RN, et al. Re-emergence of HIV related
to injecting drug use despite a comprehensive harm reduction
environment: a cross-sectional analysis. Lancet HIV. 2019;6:
e315–24.

30. Eiden C, Vincent M, Serrand C, Serre A, Richard N, Picot M-
C, et al. Health consequences of cocaine use in France: data
from the French Addictovigilance network. Fundam Clin
Pharmacol. 2021;35:455–65.

31. Janssen E, Cadet-Taïrou A, Gérome C, Vuolo M. Estimating
the size of crack cocaine users in France: methods for an elu-
sive population with high heterogeneity. Int J Drug Policy.
2020;76:102637.

32. Auriacombe M, Roux P, Briand Madrid L, Kirchherr S,
Kervran C, Chauvin C, et al. Impact of drug consumption
rooms on risk practices and access to care in people who inject
drugs in France: the COSINUS prospective cohort study proto-
col. BMJ Open. 2019;9:e023683.

33. Topp L, Mattick RP. Choosing a cut-off on the severity of
dependence scale (SDS) for amphetamine users. Addiction.
1997;92:839–45.

34. Topp L, Iversen J, Baldry E, Maher L. Housing instability
among people who inject drugs: results from the Australian
needle and syringe program survey. J Urban Health. 2013;90:
699–716.

35. Hoeting JA, Madigan D, Raftery AE, Volinsky CT. Bayesian
model averaging: a tutorial. Stat Sci. 1999;14:382–417.

36. Porwal A, Raftery AE. Comparing methods for statistical infer-
ence with model uncertainty. Proc Natl Acad Sci USA. 2022;
119:e2120737119.

37. Hinne M, Gronau QF, van den Bergh D, Wagenmakers E-J. A
conceptual introduction to Bayesian model averaging. Adv
Methods Pract Psychol Sci. 2020;3:200–15.

38. Roux P, Mezaache S, Briand-Madrid L, Debrus M, Khatmi N,
Maradan G, et al. Profile, risk practices and needs of people
who inject morphine sulfate: results from the ANRS-AERLI
study. Int J Drug Policy. 2018;59:3–9.

39. Gastberger S, Baumgartner MR, Soyka M, Quednow BB,
Hulka LM, Herdener M, et al. Concomitant heroin and
cocaine use among opioid-dependent patients during metha-
done, buprenorphine or morphine opioid agonist therapy. Eur
Addict Res. 2019;25:207–12.

40. Carrieri MP, Amass L, Lucas GM, Vlahov D, Wodak A,
Woody GE. Buprenorphine use: the international experience.
Clin Infect Dis. 2006;43(Suppl 4):S197–215.

41. Delorme J, Chenaf C, Kabore J-L, Pereira B, Mulliez A,
Tremey A, et al. Incidence of high dosage buprenorphine and
methadone shopping behavior in a retrospective cohort of

opioid-maintained patients in France. Drug Alcohol Depend.
2016;162:99–106.

42. Weill-Barillet L, Pillonel J, Semaille C, Léon L, Le Strat Y,
Pascal X, et al. Hepatitis C virus and HIV seroprevalences,
sociodemographic characteristics, behaviors and access to
syringes among drug users, a comparison of geographical areas
in France, ANRS-Coquelicot 2011 survey. Rev Epidemiol Sante
Publique. 2016;64:301–12.

43. Peyriere H, Nogue E, Eiden C, Frauger E, Charra M, Picot M-
C, et al. Evidence of slow-release morphine sulfate abuse and
diversion: epidemiological approaches in a French administra-
tive area. Fundam Clin Pharmacol. 2016;30:466–75.

44. Bertin C, Delorme J, Riquelme M, Peyrière H, Brousse G,
Eschalier A, et al. Risk assessment of using off-label morphine
sulfate in a population-based retrospective cohort of opioid-
dependent patients. Br J Clin Pharmacol. 2020;86:2338–48.

45. Muthulingam D, Bia J, Madden LM, Farnum SO, Barry DT,
Altice FL. Using nominal group technique to identify barriers,
facilitators, and preferences among patients seeking treatment
for opioid use disorder: a needs assessment for decision mak-
ing support. J Subst Abus Treat. 2019;100:18–28.

46. Bertin C, Dècle P, Chappard P, Roux P, Authier N. People who
inject oral morphine favor experimentation with injectable
opioid substitution. Harm Reduct J. 2023;20:130.

47. Strickland JC, Havens JR, Stoops WW. A nationally represen-
tative analysis of “twin epidemics”: rising rates of metham-
phetamine use among persons who use opioids. Drug Alcohol
Depend. 2019;204:107592.

48. Boileau-Falardeau M, Contreras G, Gariépy G, Laprise C. Pat-
terns and motivations of polysubstance use: a rapid review of
the qualitative evidence. Health Promot Chronic Dis Prev Can.
2022;42:47–59.

49. Valente PK, Bazzi AR, Childs E, Salhaney P, Earlywine J,
Olson J, et al. Patterns, contexts, and motivations for polysub-
stance use among people who inject drugs in non-urban set-
tings in the U.S. Northeast. Int J Drug Policy. 2020;85:102934.

50. Delage C, Morel A, de Witt P, Jauffret-Roustide M, Bloch V,
Noble F, et al. Behavioral sensitization to psychostimulants
and opioids: what is known in rodents and what still needs to
be explored in humans? Prog Neuro-Psychopharmacol Biol
Psychiatry. 2023;127:110824.

51. Jasinski DR, Pevnick JS, Griffith JD. Human pharmacology
and abuse potential of the analgesic buprenorphine: a poten-
tial agent for treating narcotic addiction. Arch Gen Psychiatry.
1978;35:501–16.

52. Lopez AM, Dhatt Z, Howe M, Al-Nassir M, Billing A,
Artigiani E, et al. Co-use of methamphetamine and opioids
among people in treatment in Oregon: a qualitative examina-
tion of interrelated structural, community, and individual-level
factors. Int J Drug Policy. 2021;91:103098.

53. Choi NG, DiNitto DM, Marti CN, Choi BY. U.S. older adults’
heroin and psychostimulant use treatment admissions, 2012–
2019: sociodemographic and clinical characteristics. Drug
Alcohol Depend. 2022;231:109256.

54. Jones AA, Schneider KE, Tobin KE, O’Sullivan D, Latkin CA.
Daily opioid and stimulant co-use and nonfatal overdoses in
the context of social disadvantage: findings on marginalized
populations. J Subst Use Addict Treat. 2023;151:208986.

55. Davis LL, Broome ME, Cox RP. Maximizing retention in
community-based clinical trials. J Nurs Scholarsh. 2002;34:47–53.

286 ROUX ET AL.

 14653362, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13955 by C

ochrane France, W
iley O

nline L
ibrary on [04/02/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



56. Snow WM, Connett JE, Sharma S, Murray RP. Predictors of
attendance and dropout at the lung health study 11-year
follow-up. Contemp Clin Trials. 2007;28:25–32.

57. Bourgois P, Holmes SM, Sue K, Quesada J. Structural vulnera-
bility: operationalizing the concept to address health dispar-
ities in clinical care. Acad Med. 2017;92:299–307.

58. Ojo-Fati O, Joseph AM, Ig-Izevbekhai J, Thomas JL,
Everson-Rose SA, Pratt R, et al. Practical issues regarding
implementing a randomized clinical trial in a homeless popu-
lation: strategies and lessons learned. Trials. 2017;18:305.

59. Rhodes T. Risk environments and drug harms: a social science
for harm reduction approach. Int J Drug Policy. 2009;20:193–201.

60. Rolfe S, Garnham L, Godwin J, Anderson I, Seaman P,
Donaldson C. Housing as a social determinant of health and
wellbeing: developing an empirically-informed realist theoreti-
cal framework. BMC Public Health. 2020;20:1138.

61. Nuijten M, Blanken P, van de Wetering B, Nuijen B, van den
Brink W, Hendriks VM. Sustained-release dexamfetamine in
the treatment of chronic cocaine-dependent patients on
heroin-assisted treatment: a randomised, double-blind,
placebo-controlled trial. Lancet. 2016;387:2226–34.

62. Bisaga A, Tardelli VS, Gerra G, Busse A, Campello G, Kashino W,
et al. Continuing increase in stimulant dependence - time to imple-
ment medical treatment. Can J Psychiatr. 2022;67:507–11.

63. Fleming T, Barker A, Ivsins A, Vakharia S, McNeil R. Stimu-
lant safe supply: a potential opportunity to respond to the
overdose epidemic. Harm Reduct J. 2020;17:6.

64. Palis H, MacDonald S. Incorporating prescription psychosti-
mulants into the continuum of care for people with stimulant
use disorder in Canada. CMAJ. 2023;195:E934–5.

65. Darke S. Self-report among injecting drug users: a review.
Drug Alcohol Depend. 1998;51:253–63, discussion 267–268.

SUPPORTING INFORMATION
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Roux P, Faye A,
Sagaon-Teyssier L, Donadille C, Briand Madrid L,
Carrieri MP, et al. Prevalence of stimulant use and
the role of opioid agonist treatment among people
who inject drugs in France: Results from the
COSINUS cohort study. Drug Alcohol Rev. 2025;
44(1):275–87. https://doi.org/10.1111/dar.13955

APPENDIX

Members of the COSINUS study group:

Marc Auriacombe; Cyril Berenger; Gilles Bertoia;
Laélia Briand Madrid; Maria Patrizia Carrieri; Isabelle
Célérier; Carole Chauvin; Manon Chevalier; Jean-Marie
Danion; Sébastien de Dinechin; Cécile Denis; Natascia
Grelli; Marie Gutowski; Naomi Hamelin; Marie Jauffret-
Roustide; Charlotte Kervran; Sébastien Kirchherr; Lau-
rence Lalanne; Mireille Le Breton; Gwenaëlle Maradan;
Sarah Moriceau; Perrine Roux; Antoine Vilotitch.

PROBLEMATIC STIMULANT USE AND OAT 287

 14653362, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13955 by C

ochrane France, W
iley O

nline L
ibrary on [04/02/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/dar.13955

	Prevalence of stimulant use and the role of opioid agonist treatment among people who inject drugs in France: Results from ...
	1  INTRODUCTION
	2  METHODS
	2.1  Study design and population
	2.2  Outcome and explanatory variables
	2.3  Statistical analyses

	3  RESULTS
	3.1  Description of the study sample
	3.2  Factors associated with problematic stimulant use

	4  DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	Endnote
	REFERENCES
	SUPPORTING INFORMATION
	APPENDIX


