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A B S T R A C T   

Background: Substance use motives (i.e., reasons for using a substance) are thought to be the most proximal 
variable leading to substance use. These motives have been described by various typologies, the most well known 
being the four-factor drinking motives model which separates motives into enhancement, social, coping, and 
conformity (Cooper, 1994). Although extensively studied in adult community samples, motives for use have less 
commonly been investigated among populations at a later stage of addiction, where polysubstance use is more 
common. Moreover, because the motives literature has largely focused on drinking motives, it is not clear 
whether existing findings can also be applied to other substances (Cooper et al., 2016). 
Methods: Using Zero-inflated beta Bayesian linear mixed modeling, we investigated the stability of seven distinct 
substance use motives (enhancement, social, expansion, coping with anxiety, coping with depression, coping 
with withdrawal, and conformity) across six different drug categories (tobacco, alcohol, cannabis, opioids, 
stimulants, and tranquilisers) to determine the extent to which drug class can influence motive endorsement. 
One-hundred-and-thirty-eight methadone maintenance therapy (MMT) clients (F = 34.1%; M = 65.9%; age =
40.18 years) completed a novel short-form polysubstance motives questionnaire. 
Results: External motives (i.e., conformity and social motives) were the most stable across drug categories, while 
all internal motives (i.e., enhancement, expansion, and all three coping motives) demonstrated varying levels of 
inter-drug variability. 
Conclusions: These findings have important implications for prevention and intervention strategies among people 
who engage in polysubstance use, highlighting the importance of both universal and substance-specific 
programming.   

According to motivational theory (Cox and Klinger, 1988), substance 
use behaviours are driven by psychologically distinct need states and 
dispositions, also known as substance use motives. These motives are 
regarded as the final common pathway to substance use and misuse, 
through which personality or other less proximal risk variables exert 
their effects (Cooper, 1994). Motivational theory led to the development 
of the well known four factor drinking motives model (Cooper, 1994; 
Cooper et al., 2016), which differentiates drinking motives based on two 

dimensions: (1) approach versus avoidance goals (e.g., the pursuit of 
pleasurable incentives vs the avoidance of negative states; Gray, 1970, 
1987), and (2) whether the source of the motive originates in the self vs 
social environment. Crossing these two dimensions leads to four cate-
gories of motives: internal approach motivations (i.e., enhancement 
motives), internal avoidance motives (i.e., coping motives), external 
approach motives (i.e., social motives), and external avoidance motives 
(i.e., conformity motives). These four motives have been extensively 
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studied in relation to alcohol, and have been linked with a number of 
distinct antecedents and consequences (for a review, see Cooper et al., 
2016). 

Subsequent research has refined this initial four-factor model 
(Cooper, 1994) through the inclusion of additional motives (e.g., 
expansion motives for cannabis; Simons et al., 1998; Zvolensky et al., 
2007) and through the differentiation of coping motives into coping 
with anxiety and coping with depression (i.e., Modified Drinking Mo-
tives Questionnaire-Revised [M-DMQ-R]; Grant et al., 2007). Other 
motives with high relevance for clinical populations, such as coping with 
withdrawal, have also been proposed (Blevins, Lash, and Abrantes, 
2018; Valente et al., 2020). However, the latter are currently under-
studied and not included in the latest revision of the DMQ scale (Grant 
et al., 2007). 

While a vast literature on substance use motives exists, most studies 
focused on drinking motives with youth or healthy adults (Cooper et al., 
2016). Relatively fewer studies have investigated the DMQ or its adap-
tations in treatment-seeking or clinical populations at a later stage of 
addiction (Blevins et al., 2018; Foster, Buckner, Schmidt, and Zvolensky, 
2016; Gavrilova, Blevins, and Abrantes, 2020; Hammarberg, Öster, and 
Nehlin, 2017; Jones, Spradlin, Robinson, and Tragesser, 2014; Mezquita 
et al., 2011; Öster, Arinell, and Nehlin, 2017; Schlauch et al., 2015). 
Clinical samples differ from the general population not only in their 
motives for use, which tend to be more focused around coping (Mezquita 
et al., 2011; Thornton et al., 2012), but also in regards to higher rates of 
polysubstance use (i.e., using multiple drugs on the same occasion or on 
separate but recent occasions; Crummy et al., 2020). For example, pol-
ysubstance use has been documented to occur in over 90% of individuals 
entering treatment for opioid use disorders (Cicero et al., 2020), and 
appears to remain common in populations receiving methadone main-
tenance therapy (MMT; Compton et al., 2021; Taylor, 2015). Given 
polysubstance use is associated with increased risk of adverse events in 
clinical populations (e.g., heightened overdose risk with certain drug 
combinations; Compton et al., 2021), investigating motives across a 
variety of substances among clinical populations, like patients with 
opioid use disorder, is particularly important for determining whether 
treatment planning should take a universal or substance specific 
approach. 

Unfortunately, the majority of the motives literature utilizes cross- 
sectional designs examining a single substance, with a spotlight on 
alcohol (Cooper et al., 2016). Although a few researchers have 
attempted to adapt the DMQ-R to specific substances, such as cannabis 
(Simons et al., 1998), opioids (Jones et al., 2014), stimulants (Thurn, 
Kuntsche, Weber, and Wolstein, 2017; Thurn, Riedner, and Wolstein, 
2020), or “designer drugs” (Benschop et al., 2020), this has resulted in a 
variety of slightly different measures making direct comparisons be-
tween substances challenging. Moreover, each measure often includes 
20 + items (e.g., Cooper, 1994; Simons et al., 1998), resulting in sig-
nificant participant burden when administered for multiple substances. 

Related to these limitations, an often-debated question relates to 
whether these motivational dynamics are common or specific to a given 
substance. Because different substances have varying pharmacological 
effects, we may expect motives to differ between different substances 
within the same individual; however, few studies have directly 
compared motives across different substances (Biolcati and Passini, 
2019; Blevins et al., 2018; Gavrilova et al., 2020; Villarosa-Hurlocker 
et al., 2019). Indeed, although we often think of motives as being fixed, 
trait-like attributes of individuals (e.g., Windle and Windle, 2018), some 
longitudinal and daily diary research (e.g., Arbeau et al., 2011; Joyce 
et al., 2018) suggests that motives can vary significantly from situation 
to situation or across time (Cooper et al., 2016). Currently, we do not 
fully understand whether motives present as trait-like (show little 
variability across drugs) and/or state-like (show substantial variability 
across drugs) across a wide range of substances within the same in-
dividuals (to control for within-person variability). Gaining a better 
understanding of the motivational dynamics across substances would be 

of great theoretical and practical utility. 

1. Objectives and hypotheses 

The current paper addresses the above-mentioned gaps in the liter-
ature related to assessing motives in clinical populations engaging in 
polysubstance use. We introduce a novel brief motives measure to assess 
motives across a wide range of substances, with completion times of 
under one minute per substance. Additionally, we demonstrate the use 
of a conditional hierarchical model suitable to non-balanced data, as we 
examine how motive endorsement differs across six different drug cat-
egories (tobacco/nicotine, alcohol, cannabis, stimulants, opioids, and 
tranquilisers) in a sample of MMT clients with various levels of recent (i. 
e., past 30-days) polysubstance endorsement. While we previously re-
ported on the relations of personality to substance use in this sample 
(Mahu et al., 2019), we now turn our attention to substance use motives. 
Given that our included drug categories have varying pharmacological 
effects and phenomenological experiences, we expected motive 
endorsement to differ significantly between certain drug categories 
(Cooper et al., 2016), as indicated in the seven hypotheses in Table 1. 

2. Methods 

2.1. Participants 

We recruited 138 participants from four MMT clinics located in the 
Halifax Regional Municipality (n = 2) and Montreal (n = 2). The mean 
age of the sample was 40.18 years (SD = 11.56, range 21–71 years), with 

Table 1 
Study Hypotheses by Motive.  

Hypotheses Rationale 

(H1) Enhancement 
Motives 

We expected enhancement motives to be higher for all drug 
categories relative to tranquilisers. Enhancement motives 
have been frequently endorsed for alcohol, cannabis, and 
tobacco in the general population (Cooper et al., 2016), 
while substances acting more directly on dopaminergic 
pathways (e.g., stimulants) have also been related to 
enhancement motives in clinical populations (Thurn et al., 
2017, 2020). Given their subjective euphoric effects, high 
enhancement motives have also been linked to opioid use ( 
Barth et al., 2013; Jones et al., 2014). 

(H2) Social Motives We expected social motives to be endorsed more strongly 
for alcohol and cannabis, relative to all other drugs, given 
the social nature of these substances (Cooper et al., 2016). 

(H3) Expansion 
Motives 

We expected expansion motives to be more strongly 
endorsed for cannabis relative to alcohol and tobacco, 
given prior work establishing expansion motives as 
important for cannabis use (Simons et al., 1998). 

(H4) Coping with 
anxiety 

We expected coping with anxiety motives to be most 
strongly endorsed for drugs with anxiolytic properties (e.g., 
tranquilisers), relative to all other drugs (Stein, Kanabar, 
Anderson, Lembke, and Bailey, 2016). Due to their 
physiological arousal-enhancement effects, we expected 
stimulants to be least associated with this motive relative to 
all other drugs (Blevins et al., 2018). 

(H5) Coping with 
depression 

We expected coping with depression motives to be most 
endorsed in drugs with short-term antidepressant 
properties, such as alcohol (Ciccocioppo et al., 1999; Wolfe 
et al., 2016) and opioids (Gold et al., 2020; Rouine et al., 
2018; Saxena and Bodkin, 2019) relative to all other drugs. 

(H6) Conformity 
Motives 

We did not expect this motive to show any differences 
across substances among adult MMT clients, as this motive 
is more commonly endorsed among younger age groups ( 
Cooper, 1994). 

(H7) Withdrawal We expected this motive to be more commonly endorsed in 
substances with severe physical withdrawal symptoms (e. 
g., alcohol, tobacco, opioids;Blevins et al., 2018;Cooper 
et al., 2016;Rigg and Ibañez, 2010) and for tranquilisers, 
which have been used to cope with withdrawal among 
opioid dependent populations (Stein et al., 2016), relative 
to all other drugs.  
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the majority identifying as men (65.9%). Most participants were White 
(79.7%), with Indigenous and Black clients making up 10.9% and 2.2% 
of the sample, respectively; the remaining 7.2% were from other racial/ 
cultural groups. About half of the sample was employed (51.5%), had 
attained an educational level not exceeding high school (42.8%), and 
identified as single (i.e., never married; 55.8%). The only inclusion 
criterion was being a daily witnessed methadone maintenance therapy 
(MMT) client at one of the four participating clinics for at least the past 
30-days. This was because MMT was the most commonly administered 
form of OAT at the clinics we collaborated with at the time of data 
collection (2015–2016), and we wanted to minimize any variability in 
outcomes that may relate to form of OAT. On average, clients received a 
daily methadone dose of 78.64 mg (SD = 40.15). 

2.2. Procedure 

Participants were approached by clinic staff and research team 
members to participate in the study. Testing took place in a private space 
at each clinic site. After providing informed consent, participants 
completed questionnaires from a larger battery. This study was 
approved by institutional research ethics boards at each site. 

2.3. Materials 

2.3.1. Substance use interview (Gross, Barrett, Shestowsky, and Pihl, 
2002) 

Participants completed an author-compiled structured interview 
assessing lifetime and recent (past-30 days) use of alcohol, cannabis, 
amphetamines, hallucinogens, opiates, cocaine, and prescription drugs, 
among other more detailed follow-up questions (see supplemental ma-
terials for a copy of this interview guide). To maximize the validity of 
this self-reported data, we posed questions in an open-ended format and 
reminded participants that the interview was confidential and that there 
would be no negative consequences (i.e., with respect to their MMT 
services) to reporting substance use. A sham-drug item (i.e., “Have you 
used kiaran in the past 30-days?”), intended to screen for over-reporting, 
was included. Participants who endorsed using any substance in the past 
30-days then completed a polysubstance motives measure on the rea-
sons for their use of that substance in the past 30-days. Motives data for 
pharmacologically similar substances were averaged and combined into 
“drug classes”, e.g., stimulants (cocaine, crack, prescription stimulants, 
other stimulants) and opioids (heroin, prescription opioids), to make use 
of all available data. 

2.3.2. Polysubstance motives measure (PMM) 
To assess motives for use across multiple substances, we developed a 

brief, short form VAS motives measure based on Cooper’s (1994) 
four-factor motivational model, Grant et al.’s (2007) Drinking Motives 
Questionnaire-Revised (MDMQ-R), and Simons et al.’s (1998) Mari-
juana Motives Measure (MMM). We used the approach to short form test 
development used by Breslin et al. (2000) and Smith et al. (2011) to 
develop the seven PMM items (included in the supplemental files). 
Specifically, each item of the PMM reflects one of the major motive di-
mensions discussed in the literature: enhancement, social, conformity, 
coping with depression, coping with anxiety, and expansion. An addi-
tional coping with withdrawal symptoms item was added due to its 
clinical relevance to MMT clients. Two of the authors with experience in 
motives research examined items from the MDMQ-R (Grant et al., 2007) 
and the MMM (Simmons et al., 1998) and selected the most face-valid 
indicators of each theoretical construct. Based on discussion and 
consensus, the most face-valid item was selected, shown first, and bol-
ded (e.g., “In the past 30 days, I’ve used this drug because it enhances 
my pleasure” for measuring the enhancement motive). Each of the major 
motive dimensions was immediately followed up in parentheses by two 
other face-valid items also reflecting that motive dimension (e.g., 
“because it’s exciting, or to get a high/buzz” for enhancement motives), 

such that each item of the PMM included three different items found in 
other motive scales. Participants responded by drawing a line on a 
10-cm visual analog scale ranging from “never” (0) to “always” (10) to 
indicate their endorsement of each motive, which was measured as a 
proportion of recent use occasions. A separate PMM questionnaire was 
administered for each drug class endorsed in the past 30 days. 

2.4. Statistical analysis 

Linear Mixed Modeling (LMM) using Bayesian Estimation was per-
formed using the brms package (Bürkner, 2017), running on the rstan 
package (Stan Development Team, 2020) in R version 4.0.3 (R Core 
Team, 2013). Models were conceptualized as multi-level, zero-inflated 
beta-distribution models, with multiple measurements (level 1) nested 
within individuals (level 2). Random intercepts were modeled for each 
participant. A third set of supplemental models with relevant co-variates 
(age, gender, site, methadone dosage, and past 30-day methadone 
compliance) is available in the online materials. An additional interac-
tion model (drug class X methadone dose and compliance) was also 
examined for withdrawal motives only. More details on model specifi-
cation can be found in the supplemental materials. 

To establish whether specific motives are more trait-like or state-like 
across substances, a deviance score was computed for each motive by 
calculating the proportion of pairwise difference values from the entire 
posterior distribution (n = 4000) which fall outside of the region of 
practical equivalence (ROPE). This ROPE was set such that a difference 
of 20% or less (equivalent to a range of − 0.1 to +.1 on a standardized 
parameter) would correspond to a negligible effect size (Kruschke and 
Liddell, 2017). A lower deviance score highlights a high proportion of 
equivalent pairwise differences in drug categories, and therefore a 
higher likelihood that such a motive is more trait-like. In contrast, the 
higher this deviance score, the more variability exists across drug cat-
egories, providing evidence that a particular motive is state-like. 

3. Results 

Participant demographics and substance use characteristics in this 
sample were reported in a previous publication (Mahu et al., 2019). 
Briefly, no participants endorsed the sham drug item, providing a data 
quality check. Participants used a median of 3 (IQR = 1) drug classes in 
the past 30 days. Model coefficients, Bayesian R2, and intraclass corre-
lational coefficient (ICC) for each outcome can be found in the online 
supplementary Table 1 for both non-adjusted models and co-variate 
adjusted models (due to missing data on some covariates, adjusted 
models N = 131). Of note, the ICC indexes the proportion of variance 
that is explained by the grouping factor (i.e., variation at the upper-level 
units, in this case subjects), and describes the variability in motive 
endorsement that is explained by subject characteristics. Typically, the 
ICC ranged between 2% and 9%, with the notable exception of confor-
mity motives, where 29% of the variance was explained by subject 
characteristics. Conditional R2 for each model suggested that we were 
able to explain between 14.6% and 21.2% of the total conditional 
variance in motive endorsement by drug class. 

Fig. 1 plots the model-predicted motive endorsement within each 
drug category and within each motive. As results remain very similar 
after controlling for relevant co-variates (see supplemental Fig. 1), we 
will focus our discussion on the original non-adjusted models. Fig. 2 
depicts the rank ordered endorsement of each motive across each drug 
category. Pairwise differences between each drug combination for all 
motives are displayed in online supplemental Fig. 2 and included in 
online supplementary Table 2. Overall, drug category is an important 
predictor of the variance in all motives other than conformity motives, 
and to a lesser extent, social motives (Fig. 3). Briefly, these significant 
differences (i.e., where zero is not included in the 95% credible interval) 
are as follows: 
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1. Enhancement. Participants endorsed enhancement motives for using 
cannabis, stimulants, and opioids more so than for tobacco and 
(consistent with H1) tranquilisers (online supplemental Fig. 2, 
green). Overall, enhancement motives were endorsed as one of the 
top three motive categories across all drugs except tobacco, where 
they ranked 4th. Enhancement motives were ranked 1st in terms of 
importance for stimulants (Fig. 2). Enhancement motives showed 
both trait and state-like properties as evidenced by the large pro-
portion of non-equivalent drug differences (deviance score = 0.52; 
Fig. 3).  

2. Social. Providing only partial support for H2, social motives were 
endorsed similarly for most drugs surveyed, showing little evidence 
of specificity towards alcohol and cannabis. Social motives were 
more strongly endorsed for cannabis relative to both tranquilisers 
and tobacco (online supplemental Fig. 2, dark blue). Relative to all 
other motives, social motives typically hovered in the middle in 
terms of relative endorsement across all categories of drugs (Fig. 2). 
Social motives mainly displayed trait like qualities (deviance score =
0.27; Fig. 3).  

3. Expansion. Expansion motives were endorsed more frequently for 
cannabis relative to tobacco, alcohol, and tranquilisers (consistent 
with H3); for stimulants relative to alcohol, tobacco, and tranquil-
isers; and for opioids relative to tobacco and tranquilisers (online 
supplemental Fig. 2, yellow). However, compared to all other mo-
tives, expansion motives were most frequently ranked at the bottom 
of the list, ranking 3rd only with stimulants (Fig. 2). Expansion 
motives showed both trait and state-like properties (deviance score =
0.55; Figure3).  

4. Coping with Anxiety. Consistent with H4, all drug classes were 
endorsed more frequently than stimulants to cope with anxiety. 
Additionally, partially consistent with H4, participants reported 
using tranquilisers to cope with anxiety more frequently than 
alcohol, cannabis, stimulants, and opioids (online supplemental 
Fig. 2, orange). This motive was also endorsed more frequently for 
tranquilisers relative to tobacco, although zero was included in the 
upper limit of the 95% credible interval. Ranked against other mo-
tives, coping with anxiety motives were highly ranked for almost all 
drugs, featuring in the first spot for tobacco, alcohol, cannabis, and 
tranquilisers (online supplemental Fig. 2). Coping with anxiety 

Fig. 1. Motive endorsement by Drug Class. Note. The same data is faceted by drug category (a), to enable comparisons of motives across drug classes, and by motive 
type (b), to enable comparisons of drug classes across motives. Error bars represent 95% credible intervals for estimates derived from the conditional models. 
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motives showed both trait and state-like properties (deviance score =
0.51; Fig. 3).  

5. Coping with Depression. Although largely similar to coping with 
anxiety, coping with depression motives evidenced some specificity 
with tobacco and tranquilisers being endorsed less frequently for 
coping with depression than anxiety (Fig. 1). Partially supporting 
H5, coping with depression motives were most strongly endorsed for 
both opioids and cannabis relative to tobacco and stimulants. Tran-
quilisers were more frequently endorsed for this motive relative to 
stimulants (online supplemental Fig. 2, light blue). Coping with 
depression motives were consistently in the top 3 most endorsed 
motives across all drug categories (Fig. 2). Moreover, this motive 
dimension showed evidence of both trait and state-like properties 
(deviance score = 0.43, Fig. 3).  

6. Conformity. Consistent with H6, conformity motives were seldom 
endorsed for all substances and showed no differences between drugs 
(online supplemental Fig. 2, gray). Conformity motives showed the 
strongest evidence of trait-like properties (deviance score = 0.02, 
Fig. 3).  

7. Withdrawal. Consistent with H7, relative to all other substances, 
coping with withdrawal motives were most strongly endorsed for 
opioids. Withdrawal management was also more commonly 
endorsed for cannabis, tobacco, and tranquilisers relative to alcohol 
and stimulants. Withdrawal motives were ranked 1st relative to all 
other motives when looking at opioids specifically, and 3rd for 

tobacco (Fig. 2). These results were largely maintained even after 
controlling for interactions with methadone dosage and compliance. 
Higher methadone dosage interacted with drug class, resulting in 
decreased probability of reporting any motives for alcohol and opi-
oids in the zero-inflated model (i.e., associated with lower preva-
lence of use); while in the conditional model, higher methadone 
dosage was associated with lower endorsement of withdrawal mo-
tives for opioids specifically (online supplementary Figure 3). Rela-
tive to the other motives, withdrawal motives appeared to be the 
most sensitive to drug effects, and therefore most state-like (deviance 
score = 0.63, Fig. 3). 

4. Discussion 

Our results suggest that there is both stability and variability in 
motive endorsement across separate drug categories among MMT cli-
ents, providing initial validity of this new motives measure in poly-
substance contexts and furthering the growing literature on substance 
use motives in clinical populations. Using a deviance score calculated as 
a proportion of non-equivalent differences, external motives (i.e., con-
formity and social) showed the least variation across substances (and 
therefore, most stability), highlighting that external motives most 
closely resemble a trait-like pattern. In contrast, internal motives (i.e., 
expansion, enhancement, and all three coping motives) showed much 
more variability across substances and thus exhibited varying levels of 

Fig. 2. Motives Ranked by Descending Order of Endorsement Across Drug Categories. Note. Motives were ranked from the most frequently endorsed to the least 
frequently endorsed as a proportion of past 30-day use occasions across each drug category. 
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state-like properties, suggesting that some motives are at least in part 
linked to the effects of specific substances. 

4.1. External motives 

Although conformity motives were highly stable, they were also 
infrequently endorsed in the sample overall. The developmental 
importance of conformity motives among youth as opposed to adults 
likely explains the overall low endorsement of this motive among adult 
MMT clients. Indeed, conformity is thought to be a more important 
motive among adolescents or younger substance users (Cooper, 1994), 
and future studies should test the stability of this motive across sub-
stances using this measure among youth. 

Similarly, social motives were relatively stable across substances, 
showing higher relative endorsement only for cannabis when compared 
with tobacco and tranquilisers. This suggests that alcohol, cannabis, 
stimulants, and opioids all appear to be used for social reasons among 
MMT clients, in at least roughly 40% of use occasions in the past month. 

4.2. Internal motives 

Almost all substance use in our sample was heavily motivated by 
coping with anxiety. Consistent with our hypothesis (H4) informed by 
their anxiolytic medicinal properties, tranquilisers are used more 
frequently for this motive relative to all other drugs. In contrast, and 
consistent with their anxiogenic pharmacological effects, stimulants 
were less frequently endorsed for this motive relative to all other drugs, 
replicating and extending to MMT clients, the findings of Blevins et al. 
(2018) among an inpatient sample. Therefore, coping with anxiety pri-
marily shows state-like properties through its specific relationship with 
tranquilisers and stimulants. 

Coping with depression motives showed a very similar pattern to 
coping with anxiety motives. This supports similar findings suggesting 
that differentiating these two coping motives can be difficult among 
clinical samples of substance users given high rates of psychiatric co-
morbidity (Schlauch et al., 2015). Nevertheless, our approach yielded 
some specificity between the two coping motives when looking at both 
tobacco and tranquilisers, which were used primarily for coping with 
anxiety relative to coping with depression motives. This suggests that 
there may be some utility in keeping both coping motives distinct when 

Fig. 3. Pairwise Drug Contrasts. Note. ROPE = Region of Practical Equivalency. All possible pairwise drug contrasts (n = 15) were calculated by subtracting relevant 
model parameters and transforming to the original scale (0− 1). Density plots display the full posterior distribution (4000 draws) of all possible difference values 
given the data for each motive. A positive difference indicates evidence towards motive endorsement being higher in the first item of the contrast pairing, while a 
negative difference indicates evidence towards motive endorsement being higher in the second item of the contrast pairing. The point estimate (black dot) displays 
the median and most credible difference value (see online supplemental Table 2 for details). The thin vertical black bar reflects the 95% credible interval, while the 
thicker black bar reflects the 50% credible interval. (a) The ROPE was set at 20%, centered around 0, meaning that a difference of plus or minus 0.1 on a standardized 
parameter was judged as being equivalent. This is visualized as the vertical dashed lines around zero. Non-equivalent values outside of this ROPE in the posterior 
distribution of pairwise differences are highlighted in sky blue and were used to compute the deviance score plotted at b). (b)The proportion of non-equivalent 
difference values was calculated based on exceeding the ROPE. This deviance score outlines the extent to which each motive is sensitive to drug effects. A 
higher deviance score provides evidence that motive endorsement is less stable across drug categories, as a higher proportion of possible difference values are non- 
equivalent. Taken together, this score described the extent to which motives generalize across drug categories (trait-like or a low deviance score) or are moderated by 
drug categories (state-like or a high deviance score). 
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examining motives for specific substances, particularly as the two 
coping motives have been related to different outcomes (Grant et al., 
2007). 

Enhancement motives (e.g., to get “high”) were endorsed highly for 
most substances, with the exceptions of tobacco and tranquilisers. To-
bacco has traditionally been more closely related to habit and depen-
dence motives for use (Cooper et al., 2016) – two motives not examined 
in the present study. And tranquilisers largely have sedative effects 
which run counter to the desired stimulation inherent in enhancement 
motives. MMT clients therefore appear to frequently endorse enhance-
ment motives for opioids, stimulants, alcohol, and cannabis. 

Expansion motives were most commonly endorsed for cannabis, 
which is unsurprising given that the original items were developed 
specifically for cannabis (Simons et al., 1998). However, expansion 
motives were also endorsed fairly commonly and similarly for opioids 
and stimulants; the latter replicates a result found in college students 
(Blevins, Stephens, and Abrantes, 2017), suggesting that motives for 
increasing experiential awareness extend beyond cannabis and should 
be studied in relation to other substances as well. 

Consistent with literature suggesting that withdrawal management is 
an important motive among opioid dependent populations (Barth et al., 
2013; Blevins et al., 2018; Macmadu, Carroll, Hadland, Green, and 
Marshall, 2017), coping with withdrawal motives were the most 
strongly endorsed motive for opioids relative to all other drugs in our 
MMT sample, even after accounting for methadone dose and compli-
ance. While daily compliance with the methadone treatment (i.e., not 
missing a dose) seemed to be associated with lower probability of opioid 
use, higher methadone dose was associated with reduced endorsement 
of withdrawal motives among those who did recently use opioids. This is 
in line with other studies showing that a higher methadone dosage 
seems to be more effective at managing opioid craving and relapse 
(Farnum et al., 2021; Langleben et al., 2008; Mattick, Breen, Kimber, 
and Davoli, 2014). Although endorsed less frequently than for opioids, 
withdrawal motives were still fairly common and endorsed similarly for 
tobacco, cannabis, and tranquilisers, suggesting that MMT clients (1) 
also use those substances to cope from their respective withdrawal ef-
fects (e.g., tobacco), and/or (2) they use those substances to manage 
withdrawal symptoms from other drugs (e.g., cannabis to manage opioid 
withdrawal, Lucas, 2017; Socías et al., 2018). Unfortunately, as we did 
not ask participants to specify the substances responsible for their 
withdrawal symptoms, we cannot determine for certain which of the 
above is most likely. Future use of this withdrawal motives item could 
ask participants to specify from which substance or substances they are 
withdrawing. 

4.3. Limitations 

These results need to be interpreted with certain limitations in mind. 
First, future studies will benefit from larger samples as more data will 
yield more precise estimates. A larger sample will also allow for more 
precise estimation of individual drug effects within the same drug class 
(e.g., cocaine vs. prescription stimulants) without collapsing across drug 
categories. Second, this data was collected at a time when MMT was the 
most popular form of OAT, with many clients that had been on MMT for 
over a year, while now the gold standard has shifted towards bupre-
norphine/naloxone (Bruneau et al., 2018). Future studies will need to 
investigate whether these results hold for other forms of OAT, such as 
buprenorphine/naloxone, or for newer MMT clients. Third, although we 
added a withdrawal motive and highlighted its importance for MMT 
clients, there are unmeasured motives that may also be particularly 
relevant to clinical populations, such as coping with pain and bor-
edom/habit (Blevins et al., 2018). The absence of a pain motive is a 
particular weakness in an opioid use disorder sample. Fourth, we only 
used one item per motive (albeit with three examples), making direct 
comparisons with multi-item measures more difficult, not allowing us to 
assess reliability, and potentially introducing more measurement error 

relative to well constructed multi-item measures. However, its brevity is 
also a strength of our scale, allowing for quick and efficient deployment 
in clinical and research (e.g., polysubstance use, daily diary studies) 
settings. Recently, this measure has been slightly updated, undergone 
expert review, and been further validated by Bartel et al., 2021 (sub-
mitted), showing excellent face, content and concurrent validity, as well 
as theoretically-relevant associations between motives and alcohol/-
cannabis outcomes. Fifth, our author-compiled, non-standard substance 
use interview makes direct comparison to other studies more difficult 
and may limit the generalizability of these findings. Sixth, we did not 
differentiate between prescribed vs. non-prescribed usage of prescrip-
tion drugs, and results may not generalize to samples that engage 
exclusively in either medically-sanctioned use or misuse. Finally, we 
conceptualized the question of state versus trait through a contextual 
perspective (i.e., choice of drug) rather than a temporal perspective, and 
cannot comment on the temporal stability of these findings as we used a 
cross-sectional design. Table 2. 

5. Conclusions 

In summary, we developed a novel measure designed to efficiently 
assess motives for use across a wide range of substances and provide 
emerging evidence for its cross-substance discriminant validity. We also 
advance the literature around the stability of motives across drug cate-
gories, suggesting that different motives have varying levels of trait/ 
state properties, which bears important implications for targeted treat-
ment. Clinical interventions targeting trait-like motives are likely to 
have a general impact on substance use behaviour across drugs, whereas 
those targeting state-like motives will need to be more specific to the 
particulars of each substance. 
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