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Abstract
Objective: This study investigated patterns of the simultaneous use of alcohol, tobacco and cannabis among
young polydrug users, and whether use of one substance might be a cue for use of another and associations with
the severity of substance dependence.
Methods: The study focused on 3 subsamples from the ongoing Swiss Cohort Study on Substance Use Risk
Factors (C-SURF, N=5,990). It used 12 months of data on alcohol/tobacco co-users, alcohol/cannabis co-users and
tobacco/cannabis co-users (N=2,660, 1,755 and 1,460 respectively. Simultaneous use, numbers of symptoms of
substance dependence, and hazardous use of alcohol, tobacco and cannabis were assessed. The effect of
simultaneous polydrug use (SPU) on the numbers of symptoms of substance dependence was tested using analysis
of variance.
Results: Polydrug use was most common as SPU, and less common as non/occasional SPU. Moreover, when
participants started to use one substance while using another, the severity of substance dependence was more
strongly associated with the triggered substance than with cue.
Conclusions: This study highlights the necessity to take SPU into account. First, SPU rather than separate drug
use was the most common pattern for polydrug users. Second, frequent SPU was associated with increased
numbers of symptoms of substance dependence compared to non/occasional SPU. Furthermore, SPU may reveal
the severity of substance use dependence, when substance use is triggered by a cue substance. For these reasons,
SPU should be a serious cause for concern for prevention and intervention purposes.

Keywords: Alcohol; Cannabis; Cue reactivity; Simultaneous
polydrug use; Symptoms of substance dependence; Tobacco

Introduction
Use of a single drug is very rare among drug users [1-4]. A common
form of polydrug use (i.e. the use of more than one drug) is
simultaneous polydrug use (SPU), which refers to the use of two or
more substances at the same time, on a single occasion [5]. SPU
remains an understudied topic, despite it being a widespread substance
use pattern [6-8] which carries more health, social and mental-related
consequences than other forms of non-simultaneous polydrug use [9].
Indeed, studies often focus on use of single drugs even though these
drugs are often used together. More research is needed about related
risks and consequences of SPU [10], even for the most common
substances (alcohol, tobacco and cannabis). Furthermore, little is also
known about the potential for substance use dependence of SPU in
comparison with non-SPU, especially among young adults. This study
investigated this topic.
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Some studies have reported increased consequences and adverse
effects of simultaneous alcohol and cannabis use [10-12], such as later
substance-related problems (relational, academic, health) and
dependence [13-15]. Others studies have shown that simultaneous use
of tobacco and cannabis increased the risk of cannabis abuse and
dependence [16,17]. Studies dealing with alcohol and tobacco co-use
have shown that current smoking status predicts alcohol dependence
[18,19], but these studies did not focus specifically on simultaneous
use of alcohol and tobacco. Moreover, to our knowledge, no study has
investigated different kinds of SPU. For example, one can smoke while
drinking (i.e. alcohol use triggers tobacco use: start to smoke while
drinking) or drink while smoking (i.e. tobacco use triggers alcohol use:
start to drink while smoking). Substance users can show a pattern of
use including either one of these simultaneous uses (e.g. smoking
while drinking, but not drinking while smoking), or both. These
aspects of substance use can be understood using the cue-reactivity
model [20]. In this conditioning model of addiction, people with a
substance dependence are highly susceptible reactive to cues from
earlier use (e.g. environmental cues, such as a place, or physical cues,
such as smell or sight). The ingestion of another psychoactive
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substance may also be a cue for the alternate substance [21]. Drobes
[22] showed that alcohol cues promote cravings to smoke and that
smoking cues trigger cravings to drink alcohol. However, this is true
for drinkers who were alcoholic smokers, but not for nonalcoholic
smokers, for whom smoking cues did not promote cravings to drink
alcohol. Thus, encouragement to use a substance because another acts
as a cue may reveal dependence to triggered substance. Nevertheless,
to our knowledge, no studies have investigated how or whether people
are more dependent to substances when their use has been triggered
by a cue substance. Moreover, neither cannabis use as a cue for the use
of other substances, nor cannabis use triggered by a cue substance has
yet been studied.
The present study looked at the 3 most commonly used substances
– alcohol, tobacco and cannabis and its aims were thus twofold. We
investigated the patterns of SPU and the relationships between the
severity of alcohol, tobacco and cannabis dependence and different
kinds of SPU. We hypothesized that: a) the severity of substance
dependence is most common with SPU, and less common with non/
occasional SPU, and b) that the severity of substance dependence is
more strongly associated with the substance that is triggered by the cue
substance.

Methods

Measures
Alcohol use
The Diagnostic and Statistical Manual of Mental Disorders’ (DSM
IV) 7 criteria of alcohol dependence were examined as in Knight et al.
[24]. We used a continuous numbered scale of criteria (from 0 “no
symptom of dependence” to 7 “high number of symptoms of
dependence”) instead of a cut-off of 3 or more criteria. This was
because current literature assumes a more continuous dimensional
construct to alcohol dependence rather than a categorical model [25],
and because alcohol dependence may not yet have been diagnosed in
such young populations. The level of alcohol use was measured by
drinking volume (usual quantity multiplied by frequency of alcohol
use) and frequency of risky single-occasion drinking (RSOD, i.e. 6
drinks or more on a single occasion); it was defined as either
“hazardous” (more than 20 drinks per week or one RSOD episode per
month or more) or “not hazardous” (20 drinks or less per week, and
less than one RSOD episode per month). Heavy drinking volume
without RSOD is rare in this age group.

Tobacco use

Sample
The data are part of the Cohort Study on Substance Use Risk
Factors (C-SURF), a longitudinal study designed to assess substance
use patterns and related consequences in young Swiss men. Enrolment
took place in three out of six national army recruitment centers,
located in Lausanne (French-speaking), Windisch and Mels (Germanspeaking). These three centers cover 21 of 26 cantons in Switzerland,
including all French-speaking cantons. There is no pre-selection for
this conscription, and all young men around 20 years-old are
evaluated to determine their eligibility for military, civil or no service
because army recruitment is obligatory in Switzerland. Thus, all young
Swiss men around 20 years-old were eligible for study inclusion. The
recruitment centers were only used to enroll participants. Assessment
was carried out outside the army environment and independently of
eligibility for military service. Participants who gave a written consent
to participate in recruitment centers were invited two weeks later by
mail or email to fill in a paper and pen or an online questionnaire,
according to the favorite way they indicated in the written consent.
The study received approval from Lausanne University Medical
School’s Ethics Committee for Clinical Research, and conformed to
the Helsinki declaration.
A total of 5,990 participants filled in the questionnaire (mean age:
20 years old) between September 2010 and March 2012. This study
focuses on 3 subsamples of polydrug users: participants who had used
both alcohol and tobacco during the previous 12 months (N=2,760);
those who used both alcohol and cannabis during the previous 12
months (N=1,807); and those who used both tobacco and cannabis
during the previous 12 months (N=1,506). Single substance users were
excluded from the following subsamples. Missing values were listwise
deleted, which left a final sample size of 2,540, 1,730 and 1,429
participants for each subsample (92.0%, 95.7% and 94.9% of the
participants who indicated their simultaneous or concurrent use of
each polydrug use pairing). More information about sampling and
non-response can be found in Studer et al. [23]. Briefly, nonrespondents were more likely to be substance users, but differences
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between respondents and non-respondents and non-response bias
were small.

Nicotine dependence levels were assessed using the Fagerström Test
for Nicotine Dependence [26], with a continuous scale total score
ranging between 0 “no symptom of dependence” and 10 “high number
of symptoms of dependence”. The level of tobacco use was measured
with frequency of tobacco use and defined as “hazardous” (daily
smoking) and “not hazardous” (less than daily smoking).

Cannabis use
Cannabis use disorder was assessed using the Cannabis Use
Disorder Identification Test [CUDIT, 27], with a total score between 0
“no symptom of dependence” and 40 “high number of symptoms of
dependence”. The level of cannabis use was measured by the frequency
of its use and defined as either “hazardous” (cannabis used twice per
week or more) and “not hazardous” (cannabis used less than twice per
week).

Simultaneous polydrug use
Participants were asked whether they had used any combination of
alcohol, tobacco and cannabis simultaneously during the previous 12
months. Participants were asked if, while drinking, they
simultaneously consumed tobacco or cannabis (e.g. “How often did
you take the following substances along with alcohol (i.e.
simultaneously) in the past 12 months?”). They were asked how often,
while smoking, they used alcohol, or cannabis, at the same time. They
were also asked whether they consumed alcohol and tobacco while
using cannabis. The answers were collected using a 6-level scale (“all
the time”, “most of the time (more than half of the time)”, “half of the
time”, “seldom (less than half of the time)”, “hardly ever”, “never”).
Participants who answered “half, more, or all of the time” were
recorded as frequent simultaneous drug users for the pair of
substances considered, whereas participants who answered “seldom,
hardly, or never” were recorded as non/occasional simultaneous drug
users. Frequent versus non/occasional simultaneous use was assessed
instead of absence versus presence of simultaneous use because non-
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simultaneous use was rare among the participants. Groups of users
were then defined according to their types of simultaneous use. The
subsample of alcohol/tobacco users was separated into 4 groups: a)
non/occasional simultaneous users (who never or occasionally used
alcohol and tobacco at the same time); b) cross-simultaneous users
(who used alcohol at least half of the time while smoking and tobacco
at least half of the time while drinking); c) partial simultaneous users,
smokers while drinking (alcohol was a cue triggering tobacco use; they
smoked at least half of the time while they were drinking, but never or
occasionally drank while they were smoking; and d) partial
simultaneous users, drinkers while smoking (smoking was a cue
triggering alcohol use; they drank at least half of the time while they
were smoking, but never or occasionally smoked while they were
drinking). The same kinds of groups were created for the sample of
alcohol/cannabis users and tobacco/cannabis users.

use pairing. Multiple analyses of variance (ANOVA type III for
unbalanced data) with pairwise post-hoc comparisons (Tukey’s honest
significant difference test) were then performed to assess the
differences between the 4 groups in each polydrug use pairing on the
number of symptoms of substance dependence. Six models were tested
in total. In each of the 3 subsamples, one model was tested for each of
the related symptoms of dependence (e.g. alcohol and nicotine
dependence for the subsample of alcohol/tobacco users). We
performed multiple ANOVA because we adjusted results for
hazardous use, as level of use may affect substance dependence. A
Bonferroni correction was performed in post-hoc comparisons to keep
the type I error rate at 5%. All analyses were performed using SPSS 21
software.

Analyses
Descriptive statistics were first computed to examine the patterns of
non/occasional, partial and cross-simultaneous use for each polydrug
Subsample/polydrug use pairing
Alcohol/tobacco users

Alcohol/cannabis users

Cross-SPU

Tobacco/cannabis users

One substance triggers the other and vice versa

Alcohol cue

Alcohol triggers tobacco use

Smoking cue

Smoking triggers alcohol use

Alcohol triggers cannabis use

Frequent SPU
Partial SPU

Cannabis cue

Smoking triggers cannabis use
Cannabis triggers alcohol use

Non/rare SPU

Cannabis triggers tobacco use

Substances are rarely or never used at the same time

Table 1: The different kinds of simultaneous polydrug use measured

Results
Table 2 summarizes the descriptive statistics. Combining alcohol/
tobacco was more common than combining alcohol/cannabis, or
combining tobacco/cannabis (respectively 42.4%, 28.9% and 23.9% of
the whole sample). Non/occasional SPU was quite uncommon (11.6%
for alcohol/tobacco users; 32.4% for alcohol/cannabis users; 28.1% for
tobacco/cannabis users). Cross-simultaneous use was more frequent
for alcohol/tobacco (49.4%), whereas drinking while using cannabis or
smoking was more frequent for alcohol/cannabis users (35.7%) and
tobacco/cannabis users (38.8%). Using cannabis while drinking or
smoking was the least common pattern (12.8% of the alcohol/cannabis
users, and 6.0% of the tobacco/cannabis users).
The number of symptoms of dependence and disorder were low for
all the 3 SPU subsamples. However, all 3 subsamples revealed
hazardous use at non negligible prevalence rates, especially for alcohol
use (range across the 3 subsamples: alcohol: 63.1%–69.5%; tobacco:
45.5%–49.8%; cannabis: 31.3%–35.1%).

Number of symptoms of substance dependence according to
the SPU pairing
The results of the 6 models tested are presented in Table 3 (means
for numbers of symptoms of substance dependence) and Table 4
(post-hoc comparisons). Cross-SPU was always associated with more
symptoms of substance dependence than non/occasional SPU. CrossSPU was also related to a higher number of symptoms of substance
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dependence than partial forms of SPU (i.e. when one substance is a cue
for the other, but not vice versa), except for 4 comparisons.
Respondents who used cannabis while smoking (smoking cue
triggered cannabis use) showed a number of symptoms of cannabis
use disorder comparable to cross-SPU users, and those who drank at
least half of the time while using cannabis (cannabis cue triggered
alcohol use) showed a number of symptoms of alcohol dependence
comparable to cross-SPU users. On the other hand, respondents who
used tobacco while drinking alcohol (alcohol cue triggered tobacco
use) showed a higher number of symptoms of nicotine dependence
than cross-SPU users, and those who used cannabis while using
drinking alcohol (alcohol cue triggered cannabis use) showed a higher
number of symptoms of cannabis use disorder than cross-SPU users.
Furthermore, there were differences according to the kind of partial
SPU. Users showed a higher number of symptoms of dependence for
the substance triggered by cue. For example, users who smoked at least
half of the time while they were drinking (alcohol cue triggered
tobacco use) had more symptoms of nicotine dependence (t=22.11,
p<.001) than users who drank at least half of the time while smoking
(smoking cue triggered alcohol use). This result was the same for most
of the cases of partial SPU: users who smoked at least half of the time
while using cannabis (cannabis cue triggered tobacco use) had more
symptoms of nicotine dependence than those who used cannabis at
least half of the time while smoking (smoking cue triggered cannabis
use) (t=-3.90, p<.01); users who used cannabis at least half of the time
while drinking (alcohol cue triggered cannabis use) showed a higher
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number of symptoms of cannabis use disorder than users who drank
at least half of the time while using cannabis (cannabis cue triggered
alcohol use) (t=32.00, p<.001); users who used cannabis at least half of
the time while smoking (smoking cue triggered cannabis use) showed
a higher number of symptoms of cannabis use disorder than users who
smoked at least half of the time while using cannabis (cannabis cue
triggered tobacco use) (t=12.60, p<.001); and users who drank at least
half of the time while using cannabis (cannabis cue for alcohol use)
had more symptoms of alcohol dependence than users who used
cannabis at least half of the time while drinking (alcohol cue triggered
cannabis use) (t=-4.09, p<.05). One result did not show the same
pattern was the use of alcohol at least half of the time while smoking
(smoking cue triggered alcohol use), which had a comparable number
of symptoms of alcohol dependence to the use of tobacco at least half

of the time while drinking (alcohol cue triggered tobacco use) (nonsignificant t-test: t=-2.20). Moreover, the substance triggered by the
cue showed a higher number of symptoms of substance dependence
than in non/occasional SPU (e.g. number of symptoms of nicotine
dependence was higher when users started to smoke while using
cannabis (cannabis cue triggered tobacco use) than when they used the
2 substances in non/occasional SPU, (t=-8.55, p<.001). The results
were consistent over the 6 models tested. On the other hand, the cue
substance did not show a higher number of symptoms of substance
dependence than in non/occasional SPU (e.g. number of symptoms of
alcohol dependence was comparable for non/occasional SPU of
alcohol and tobacco and for users who started to smoke at least half of
the time while drinking (alcohol cue for tobacco use), (t=-3.58). These
results were also consistent across the 6 models tested.
Sample/polydrug use pairing (Total N=5,990)
Alcohol/tobacco N =
2,540 (42.4%)

Alcohol/cannabis N =
1,730 (28.9%)

Tobacco/cannabis N = 1,429
(23.9%)

Cross-SPU1

49.4% (N = 1,255)

19.1% (N = 331)

27.1% (N = 387)

Alcohol cue1

23.2% (N = 589)

12.8% (N = 221)

-

Smoking cue1

15.8% (N = 402)

-

6.0% (N = 86)

Cannabis cue1

-

35.7% (N = 617)

38.8% (N = 554)

11.6% (N = 294)

32.4% (N = 561)

28.1% (N = 402)

Hazardous alcohol use1

63.1% (N = 1,602)

69.5% (N = 1,202)

-

Hazardous tobacco use1

45.5% (N = 1,156)

-

49.8% (N = 712)

Hazardous cannabis use1

-

31.3 (N = 542)

35.1% (N = 502)

Alcohol2 (0–7)

0.16 (0.19)

0.18 (0.20)

-

Tobacco2 (0–10)

1.84 (2.10)

-

2.01 (2.17)

Problematic cannabis use2 (0–40)

-

6.66 (6.95)

7.28 (7.14)

Frequent SPU

Non/occasional SPU1

Hazardous use

Number of symptoms of
substance dependence

Table 2: Descriptive statistics and patterns of use for alcohol, tobacco and cannabis use, 1Percentages are given; 2Means and standard errors
under brackets are given

Subsample alcohol/
tobacco N = 2,540

Subsample alcohol/
cannabis N = 1,730

Subsample
tobacco/ cannabis
N = 1,429

J Addict Res Ther

Non/occasional SPU

Alcohol cue

Smoking cue

Cannabis cue

Cross-SPU

N

294

589

402

-

1,255

No. of symptoms alcohol
dep.

0.08 (0.01)

0.12 (0.01)

0.13 (0.01)

-

0.17 (0.01)

No. of symptoms nicotine
dep.

1.83 (0.12)

2.13 (0.08)

1.90 (0.18)

-

2.02 (0.04)

N

561

221

-

617

331

No. of symptoms alcohol
dep.

0.13 (0.01)

0.13 (0.01)

-

0.17 (0.01)

0.19 (0.02)

No. of symptoms probl.
cannabis use

7.28 (0.28)

10.29 (0.42)

-

6.77 (0.38)

10.30 (0.27)

N

402

-

86

554

387

No. of symptoms nicotine
dep.

1.77 (0.09)

-

1.84 (0.18)

2.00 (0.07)

2.32 (0.09)
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No. of symptoms probl.
cannabis use

7.17 (0.33)

-

9.82 (0.52)

8.40 (0.25)

10.33 (0.27)

Table 3: Means for the number of symptoms of alcohol, tobacco and cannabis dependence according to groups of simultaneous users.

No. of symptoms
dependence

of

alcohol

Subsample alcohol/
tobacco N = 2,540
No. of symptoms
dependence

No. of symptoms
dependence

of

of

nicotine

alcohol

Subsample alcohol/
cannabis N = 1,730

Alcohol cue

Smoking cue

Cannabis cue

Cross-SPU

Non/occasional SPU

-3.58

-5.18***

-

-10.10***

Alcohol cue

-

-2.2

-

-7.99***

Smoking cue

-

-

-

-4.49**

Non/occasional SPU

-16.63***

3.17

-

-11.23***

Alcohol cue

-

22.11***

-

9.20***

Smoking cue

-

-

-

-16.95***

Non/occasional SPU

0.48

-

-4.84***

-6.87***

Alcohol cue

-

-

-4.09*

-5.92***

Cannabis cue

-

-

-

-2.85

Non/occasional SPU

-29.84***

-

2.38

-28.73***

-

-

32.00***

4.36**

Cannabis cue

-

-

-

-31.26***

Non/occasional SPU

-

-0.92

-8.55***

-12.63***

Smoking cue

-

-

-3.90**

-6.63***

Cannabis cue

-

-

-

-5.12***

Non/occasional SPU

-

-14.44***

-3.92

-28.04***

-

-

12.60***

-2.36

-

-

-

-26.26***

No. of symptoms of problematic
Alcohol cue
cannabis use

No. of symptoms
dependence
Subsample tobacco/
cannabis N = 1,429

of

nicotine

No. of symptoms of problematic
Smoking cue
cannabis use
Cannabis cue

Table 4: Post-hoc comparisons of ANOVA for the number of symptoms of alcohol, tobacco and cannabis dependence according to groups of
simultaneous user’s t-tests with corrected p-value are given (Bonferroni corrections). Example: post-hoc comparison of non/occasional SPU
users versus complete SPU users for the number of symptoms of alcohol dependence: t = -3.58. Means are given in Table 3. Adjusted results for
hazardous use of alcohol, tobacco and cannabis are given. ***p < .001; **p < .01; *p < .05.

Discussion
This study investigated the SPU of 3 pairings of widely used
substances: alcohol, tobacco and cannabis. It aimed to explore SPU
patterns and the relationships between different kinds of SPU and
severity of substance dependence.
First of all, SPU seems to be a usual drug use pattern among young
adults, especially for combinations of alcohol with another substance.
Cross-SPU and partial forms of SPU were more frequent than non/
occasional SPU for all 3 combinations of substance pairings. As
reported in previous studies, frequent SPU seemed to be the most
common pattern of polydrug use [6-8]. Furthermore, different kinds
of SPU were distinguished with regard to each subsample pairing.
Alcohol and tobacco were often cues triggering cannabis use (35.7%
and 38.8%), whereas alcohol and tobacco accompany each other
(cross-SPU) for almost half of the alcohol and tobacco users. Cannabis
as a cue triggering alcohol or tobacco use was a less common pattern
(12.8% and 6.0% of participants, respectively). This result seemed

J Addict Res Ther

consistent with the pathway that goes from licit drugs (alcohol,
tobacco) to cannabis use [28-32].
The polydrug pairing users showed different numbers of symptoms
of substance dependence according to their patterns of simultaneous
use. First, cross-SPU participants showed a higher number of
symptoms of substance dependence than other forms (non/occasional
SPU or partial SPU), except in 4 cases out of 18. That is, participants
who frequently used substances simultaneously were more dependent
on them than participants who reported other forms of SPU, and this
was independent of the level of use of each substance, as we adjusted
for hazardous use. This result was consistent with our first hypothesis,
a), which supposed that the severity of polydrug dependence is most
common with SPU rather than with non/occasional SPU. This result
replicated those reported for alcohol and cannabis co-use [13-15],
tobacco and cannabis co-use [16,17], and alcohol and tobacco co-use
[18,19], even these results did not specifically focused on SPU.
However, frequent SPU was not necessarily synonymous with an
increased number of symptoms of substance dependence compared to
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more occasional SPU. When the participants started to use one
substance while using another (partial forms of SPU), the number of
symptoms of substance dependence was higher for the substance that
was triggered by the cue, as reported in the cue-reactivity model [20].
For example, the number of symptoms of nicotine dependence was
higher among users who started to smoke while drinking (alcohol cue
triggered tobacco use), than for users who never or occasionally used
these 2 substances at the same time, but the number of symptoms of
alcohol dependence in this group did not differ from the number of
symptoms of occasional/non SPU users. Thus, severity of substance
dependence was not only related to the frequent versus non/occasional
SPU, but also to the kind of SPU. People who light a cigarette while
drinking (alcohol cue triggered tobacco use) may be more addicted to
nicotine than people who poured themselves a drink while smoking
(smoking cue triggered alcohol use). When the use of one substance
was triggered by the use of a first one, the need to start using the
second one seemed related to the severity of dependence to this
substance. It is possible that the more participants were dependent on
a substance, the more they felt the craving to start using it while using
a cue substance. These results were highlighted among alcoholic
smokers (i.e. alcohol-dependent users), for whom smoking cues
trigger cravings to drink alcohol [22]. Data are scarce for the other
substances. Previous studies did not focus on substance dependence
and substance use as a cue, but on craving and other cues such as
visual ones (e.g. pictures of glasses of beer or cigarette packs). For
example, for alcohol cue and cravings to smoke, Carpenter et al. [33]
showed that daily smokers reported a higher response to alcohol visual
cue rather than occasional smokers. Polydrug use has been well
studied for alcohol and tobacco use [34], and we know that cigarette
smoking increases during alcohol self-administration and vice versa
[35]. For cannabis and alcohol, a study reported higher craving to use
cannabis among cannabis users when they were presented a visual
stimulus related to alcohol (not controlling for baseline craving) [36].
For cannabis use as a cue for nicotine dependence, we only know that
cannabis use is a predictor of nicotine dependence, according to the
reverse gateway theory [37]. Indeed, studies with cannabis cue are very
rare [38]. This study filled in the gap for substance use as a cue for
polydrug dependence for the couple of substance alcohol/cannabis and
tobacco/cannabis. Therefore, the specific type of partial SPU may be
an indicator of severity of substance dependence, and further
investigations will be necessary to explore this assumption. This result
was consistent for all 3 polydrug use pairings and was related to the
severity of dependence, except for the number of symptoms of alcohol
dependence: When alcohol/tobacco users drank while smoking
(smoking cue triggered alcohol use), they did not have more
symptoms of alcohol dependence than users who smoked while
drinking (alcohol cue triggered tobacco use). However, they did have
more symptoms of alcohol dependence than non/occasional
simultaneous users. These results were consistent with our second
hypothesis, b), which suggested that the severity of substance
dependence is more strongly associated with the triggered substance
than by the cue substance.
This study has some limitations. The first was that we assessed
frequent SPU versus non/occasional SPU instead of presence of SPU
versus absence of SPU. Indeed, it was difficult to assess presence versus
absence, because SPU was the most common pattern among polydrug
users (67.6%–88.4% of frequent SPU) and total absence of SPU was
rare. Thus, this assessment was not able to show the “pure” effect of
presence of SPU versus absence of SPU. The second limitation was the
study’s cross-sectional design. It was impossible to show whether more
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frequent SPU leads to an increased severity of substance dependence,
or whether more frequent SPU was a consequence of the severity of
substance dependence. Further longitudinal studies are needed to
verify the hypothesis of SPU’s harmful effects (i.e. SPU worsened
substance dependence). A third limitation was that no women could
be included. This study is largely representative of men, but further
investigations will be needed to know if women show the same
patterns of SPU and substance dependence. Indeed, previous studies
showed that polydrug use was higher among men than women (see for
example Font-Mayolas et al. [39]). It is also the case for SPU [40].
Concerning cue reactivity, results are inconsistent. Some studies
reported that women seemed more sensible to cues [33], others
reported that men were [41], whereas others did not find any
difference [42]. More investigations are needed on this topic. Finally, a
last shortcoming was that at age 20, the participants were more likely
to still engage in experimental substance use rather than dependent
substance use. For example, withdrawal seems rare among youth. On
the opposite, young people are likely to experiment tolerance and
hazardous use [43]. To avoid misinterpretations and use of an
inaccurate diagnose [44], we used the whole continuum of severity
instead of a threshold. Indeed, studies reported that the total
information provided by the dependence criteria was comparable
among younger and older adults [45].
This study provided insight into the patterns of simultaneous
polydrug use. Two results highlighted the necessity of taking SPU into
account. First, frequent SPU was the most common pattern for young
polydrug users and few of them never or occasionally used substance
pairings at the same time. Second, a frequent SPU was associated with
increased severity of substance dependence compared to non/
occasional SPU. For both these reasons, SPU should be a serious
concern for drug use prevention and intervention purposes. Moreover,
the kind of partial SPU (i.e. one substance is a trigger for a second one)
should be considered, as the level of use of a substance, triggered by a
cue, reveals the severity of dependence to that substance.

Implications and Contribution
SPU is a common pattern of drug use among young polydrug users.
A frequent SPU was associated with increased severity of substance
dependence compared to non/occasional SPU. When a substance is a
trigger for a second one, it reveals the severity of dependence to that
second substance.
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