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A B S T R A C T   

Background: The heterogeneity of treatment-seeking substance users represents a challenge, as most studies 
include participants having problems with specific substances or merge polysubstance users into the same 
category without considering differences between profiles. Considering the inconsistent literature on predictors 
of treatment outcomes, this study aimed to identify subpopulations of individuals with substance use disorders 
(SUDs) and analyze the association among class membership, previous relapses, and treatment retention. 
Methods: The study recruited a total of 159 participants (mean age = 40.60, SD = 8.70; 85.5% males) from two 
treatment facilities (outpatient daycare and inpatient residential centers). The baseline assessment gathered 
lifetime and current substance use, and personality and psychopathology measures. The study performed a latent 
class analysis to identify subpopulations of substance users and explored predictors of class membership using a 
multinomial regression analysis. 
Results: The study found six different classes of substance users based on their diagnosis and pattern of substance 
use: class 1 (6.92% of participants): individuals with cannabis as primary substance, alcohol/cocaine as sec-
ondary substance and additional use of stimulants or other drugs; class 2 (30.82%): cocaine as primary substance, 
alcohol as secondary and additional cannabis use; class 3 (20.13%): alcohol as primary substance, cocaine as 
secondary and additional cannabis use; class 4 (17.61%): cocaine as primary substance, cannabis as secondary 
and additional alcohol/other drugs use; class 5 (16.35%): alcohol as primary and cannabis as secondary sub-
stance; class 6 (8.18%): heroin as primary substance, cocaine as secondary and additional alcohol use. Several 
traits and clinical symptoms predicted distinct class memberships. Participants pertaining to class 6 presented the 
highest number of relapses (M = 2.54, SD = 1.56). 
Conclusions: These results have several clinical implications. Belonging to class 6 was associated with a greater 
number of previous relapses. Also, specific psychopathological symptoms and personality traits may impact SUD 
treatment response, which may help clinicians to guide initial assessment and treatment allocation.   

1. Introduction 

The concurrent use of two or more drugs in a given time period (i.e., 
polysubstance use) is a common pattern of substance use worldwide. 
Most individuals receiving treatment for substance use disorders (SUDs) 
in European countries reported problems with at least two substances, 
with prevalence rates ranging between 13% and 86% across countries 
(European Monitoring Center for Drugs and Drug Addiction, 2009). 
Consistent with these data, epidemiological evidence from the United 
States shows that most individuals with nonalcoholic SUD exhibited 
concurrent problems with other drugs (McCabe et al., 2017), and more 

than 10% presented with more than one SUD (Lipari & Van Horn, 2017). 
Treatment attrition is a major issue as one in three individuals being 

treated for SUD drop out of their treatment (Lappan et al., 2020). This is 
especially concerning in polydrug users, as they show significantly 
poorer treatment outcomes and lower abstinence self-efficacy (Preti 
et al., 2011; Sofer et al., 2018; Timko et al., 2017). The available evi-
dence exploring predictors of treatment dropout shows inconsistent re-
sults (Baker et al., in press; Brorson et al., 2013). The heterogeneity of 
this population represents a research challenge, as most studies include 
participants having problems with specific substances or merge poly-
substance users into the same category without considering the 
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differences between profiles. In addition, the annual cost of substance 
use to the U.S. economy is estimated to be USD$ 600 billion, with 
treatment dropout being one of the major problems that treatment 
programs encounter (National Institute on Drug Abuse, 2018a). 

Against this background, there is a growing interest in exploring 
subpopulations of substance users using a person-centered approach, 
such as latent class analysis, which identifies similar patterns of sub-
stance use without a priori classification based on the use of specific 
drugs (Bailey et al., 2019; Chan et al., 2020; Garey et al., 2020; Gjersing 
& Bretteville-Jensen, 2018; Martínez-Loredo et al., 2019; Salom et al., 
2016; Schwartz et al., 2010). However, this approach is still underused 
in community treatment–seeking adults with SUDs, which may hamper 
clinically relevant results in terms of treatment success. 

Poorer treatment outcomes among some single and polysubstance 
users may be related to the presence of externalizing (Bailey et al., 2019; 
Urbanoski et al., 2015) or internalizing (Lai et al., 2015; Silveira et al., 
2019) problems. However, the evidence about the role of mental dis-
orders in early dropout in this population is mixed, and although some 
studies have found personality disorders and comorbidity to be associ-
ated with dropout (Brorson et al., 2013; Huertas et al., 2019; Sofer et al., 
2018) and relapse (Salazar-Fraile et al., 2010; Schellekens et al., 2015), 
others have found no association with treatment completion (Daigre 
et al., 2019; Darke et al., 2012). The same mixed evidence appears for 
mild psychopathology or psychological distress and treatment comple-
tion (Andersson et al., 2018; Daigre et al., 2019; Darke et al., 2012; 
Pasareanu et al., 2017). 

More broadly, research has also suggested that certain personality 
traits predict treatment success. A recent meta-analysis found significant 
associations among agreeableness, conscientiousness, and treatment 
attendance (Bucher et al., 2019), while emotional-regulation process 
seemed more related to treatment participation and relapse. Specif-
ically, patients showing affective temperament (Paulino et al., 2017), 
low positive and high negative emotionality (Leventhal et al., 2012), 
and high aggressive traits (Papamalis et al., 2020; Ramos, Broco, & 
Sánchezy Doll, 2020) present higher odds of relapse to use different 
substances and dropouts. Taken together, this evidence suggests the role 
of emotional regulation in goal-directed behaviors and the relevance of 
assessing emotion-related personality facets in substance use treatment 
facilities. Despite this general trend, the presence of different patterns of 
substance use and the existing differences between personality profiles 
of substance users (Nevid et al., 2019; Zilberman et al., 2018) make it 
very hard to establish definitive conclusions. 

Different reviews on impulsivity have found consistent associations 
between several facets (e.g., decision-making, cognitive disinhibition, 
delay discounting) and poor treatment outcomes among individuals 
with SUDs (Loree et al., 2015; Stevens et al., 2014). Also, problems in 
decision-making and response inhibition in polysubstance users seem to 
predict treatment dropout and relapse, respectively (Barreno et al., 
2019). Nonetheless, two recent meta-analyses found no evidence of 
increased impairments in decision-making (Chen et al., 2020) or 
inhibitory control (Liu et al., 2019) in polydrug users compared to 
controls. This mixed evidence suggests that the association between 
impulsivity and treatment outcomes may be specific to certain sub-
populations or that certain facets (e.g., positive and negative urgency) 
may be more important than others in accounting for treatment dropout 
(Jara-Rizzo et al., 2019; Martínez-González et al., 2014). 

Based on these studies, identifying profiles associated with early 
dropout and identifying predictors for these subpopulations would allow 
treatment providers to make early, informed decisions on interventions 
(Baker et al., in press) to prevent relapse and early dropout. This study 
aimed to explore subpopulations of substance users and to examine 
predictors of class membership in terms of clinical and personality 
variables. It also aimed to analyze the association among class mem-
bership, previous relapses, and treatment retention. 

2. Material and methods 

The data came from a naturalistic, 12-month follow-up study con-
ducted at two clinical centers located in Spain. Both settings (outpatient 
daycare center and residential inpatient facility) belong to the same 
nongovernmental organization (Projecte Home Catalunya), which pro-
vides mutual support–oriented interventions for substance use and 
gambling problems. The Clinical Research Ethics Committee of the lead 
site (ref: CEImPA 2020.382) approved this study, in accordance with the 
1975 Declaration of Helsinki and its subsequent revisions (World Med-
ical Association, 2000). The study obtained written informed consent 
from all subjects prior to enrollment. 

2.1. Participants 

Projecte Home Catalunya interviews and assesses all individuals 
seeking treatment to gather personal information and sociodemographic 
data, and a clinical history and a clinical assessment. Once a month, 
study staff asked those who had enrolled at the center the previous 
month to participate in this study. Those agreeing to participate 
completed the questionnaires described here. The study sample 
comprised 159 participants (mean age = 40.60, SD = 8.70; 85.5% men) 
receiving treatment for SUDs in two treatment settings (see Table 1 for 
sample characteristics): 1) an outpatient daycare center (n = 81) and 2) 
a residential inpatient facility (n = 78). Eligibility criteria were: being at 
least 23 years old, presenting with an SUD and undergoing current 
treatment in any of the abovementioned facilities. Exclusion criteria 
were: presenting cognitive impairments or problems with Spanish lan-
guage comprehension, presenting aggressive behavior, and being 
referred from another treatment program. The study also excluded those 
patients who discontinued treatment for more than one month. The 
minimum age to participate in the current study was set at 23 years old 
because individuals under that age were include in a special program for 
youths and this naturalistic study focused on adults. Also, they differ 

Table 1 
Sample characteristics.   

Total sample Inpatients Outpatients 

M (SD) M (SD) M (SD) 

SCL-90-R 
Somatizationsa 1.12 (0.96) 1.19 (0.99) 1.04 (0.93) 
Obsessive compulsive symptomsa 1.51 (0.93) 1.68 (0.96) 1.34 (0.87) 
Interpersonal sensitivitya 1.33 (0.95) 1.56 (0.95) 1.11 (0.90) 
Depressiona 1.69 (0.91) 1.87 (0.89) 1.51 (0.90) 
Anxietya 1.26 (0.97) 1.45 (1.02) 1.08 (0.87) 
Anger-hostilitya 1.28 (1.08) 1.23 (1.10) 1.03 (1.07) 
Phobic anxietya 0.81 (0.87) 0.88 (0.83) 0.75 (0.91) 
Paranoid ideationa 1.33 (0.94) 1.56 (0.92) 1.07 (0.91) 
Psychoticisma 1.07 (0.86) 1.17 (0.88) 0.97 (0.83) 
Global severity indexa 1.31 (0.83) 1.45 (0.84) 1.17 (0.80)  

UPPS-P 
Negative urgencyb 11.71 (3.44) 11.87 (3.51) 11.56 (3.39) 
Lack of premeditationb 8.96 (3.01) 9.31 (2.88) 8.63 (3.12) 
Lack of perseveranceb 8.54 (3.25) 9.09 (3.04) 8.00 (3.36) 
Sensation seekingb 11.46 (4.63) 10.56 (3.49) 10.36 (5.52) 
Positive urgencyb 11.52 (3.29) 11.65 (3.20) 11.39 (3.39)  

ZKPQ 
Neuroticism-anxietyc 10.17 (4.87) 10.47 (4.86) 9.89 (4.89) 
Activityc 8.60 (3.66) 8.88 (3.44) 8.33 (3.87) 
Sociabilityc 6.32 (3.25) 6.95 (2.94) 5.72 (3.43) 
Impulsive sensation seekingc 10.16 (4.37) 11.01 (3.84) 9.34 (4.70) 
Aggression-hostilityc 7.80 (3.38) 8.17 (3.44) 7.44 (3.30) 

Notes. SCL-90-R: Symptoms Checklist-90-Revised; UPPS-P: UPPS-P Impulsive 
Behavior Scale; ZKPQ: Zuckerman-Kuhlman Personality Questionnaire. 
Variables differing significantly at 0.05 level shown in bold. 

a Total: n = 158; inpatients n = 78; outpatients n = 80. 
b Total n = 157; inpatients n = 80; outpatients n = 77. 
c Total n = 155; inpatients n = 76; outpatients n = 79. 
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from the adult group in several ways that may bias the results. For 
example, 80% of patients in the program for youths reported cannabis as 
their primary substance compared to 4% of the adult group. 

2.2. Measures 

2.2.1. Substance use and clinical history 
The study gathered personal information and sociodemographic data 

during the first assessment using a structure interview. The study 
assessed participants’ clinical history (e.g., total years of substance use, 
number of previous treatments), current and previous pattern of sub-
stance use, and severity of their addiction using the European version of 
the Addiction Severity Index 5th Edition, EuropASI (Bobes et al., 1996; 
Kokkevi & Hartgers, 1995). If participants reported current use of more 
than one substance, the study team asked which substance they 
considered to be the main source of their problems. The study calculated 
total days of treatment using the center’s records on the dates of treat-
ment entry and discharge. Due to the heterogeneous nature of substance 
use disorders and related problems and relapse, we used the number of 
previous treatments as a proxy for the number of relapses, as they may 
indicate the presence of clinically relevant episodes of substance use. 

2.2.2. Symptom Checklist-90-R (SCL-90-R) (Derogatis, 1977; González de 
Rivera et al., 1989) 

The SCL-90-R assesses 90 psychiatric symptoms grouped into nine 
dimensions (somatization, obsessive compulsive, interpersonal sensi-
tivity, depression, anxiety, anger-hostility, phobic anxiety, paranoid 
ideation, and psychoticism). Each item is rated on a 5-point scale (from 
not at all = 0 to extremely = 4). In the current sample, Cronbach’s alpha 
suggested good reliability for each dimensions (α = 0.83–0.93). 

2.2.3. UPPS-P Impulsive Behavior Scale (Lynam et al., 2006) 
This study used the Spanish short version (Cándido et al., 2012). This 

scale assesses five impulsivity facets (negative urgency, [lack of] pre-
meditation, [lack of] perseverance, sensation seeking, and positive ur-
gency) using 20 items with responses from 1 (strongly agree) to 4 
(strongly disagree). Higher scores in each dimension indicate greater 
impulsivity. The five scales showed good internal consistencies (α =
0.46–0.77) in the current sample. 

2.2.4. Zuckerman-Kuhlman Personality Questionnaire (ZKPQ) (Gomà-i- 
Freixanet & Valero Ventura, 2008; Zuckerman, 2002) 

This questionnaire comprises 99 dichotomous items assessing five 
basic dimensions of personality and an infrequency scale to detect 
random responses (threshold score > 5). The traits assessed by the ZKPQ 
are: neuroticism-anxiety, activity, sociability, impulsive sensation 
seeking and aggression-hostility. All five dimensions showed good in-
ternal consistency in our sample (α = 0.63–0.82). 

2.3. Procedure and treatment conditions 

Study staff informed patients who agreed to participate about the 
objectives, and participants signed the informed consent and completed 
the three questionnaires described during the first week of the next 
month (UPPS-P, SCL-90-R and ZKPQ). 

Both settings (outpatient daycare and inpatient residential centers) 
offer biopsychosocial interventions and mutual help. The outpatient 
daycare center is a low-to-moderate-demand center focused on in-
dividuals with substance use problems and their families, providing 
multidisciplinary interventions based on cognitive behavioral therapy 
(CBT), psycho-education, and occupational therapy to promote moti-
vation to change. The inpatient facility is focused on the most severe 
profiles and offers 24-hour high-demand residential care. It offers the 
same mutual support–oriented intervention as the outpatient day pro-
gram but covers more areas and provides more intensive care. In addi-
tion to CBT, psycho-education, and occupational therapy, it also offers 

medical and psychiatric services, formative services and labor guidance, 
physical activities, and workshops to develop specific skills (e.g., social 
skills, problem solving). During the first stage of treatment patients live 
in a substance-free therapeutic community that offers them the oppor-
tunity to develop a healthier lifestyle. Thereafter, patients move to a 
second stage aimed at achieving social integration and/or entry into 
work in a less supervised outpatient context. The treatment duration 
depends on patients’ needs but lasts approximately 12 months in the 
outpatient facility and 9–12 months in the first phase of the residential 
center. 

2.4. Data analysis 

Three participants did not complete the ZKPQ and one also refused to 
complete the UPPS-P. One participant scored above the Infrequency 
threshold (>5) of the ZKPQ so the final sample was n = 158 for analyses 
involving drug use and SCL-90-R, n = 155 for those including the ZKPQ 
and 157 when we used the UPPS-P. With the aim of exploring sub-
populations of treatment seekers and their potential predictors, this 
study performed a multi-group latent class analysis (LCA) with cova-
riates based on their reported substances. The LCA assigns each indi-
vidual to one of the exclusive subgroups based on the probability of 
being a member of that subpopulation. The study estimated parameters 
using the maximum likelihood method and the expectation maximiza-
tion (EM) procedure with Newton-Raphson incorporated into the esti-
mation of regression coefficients for covariates (Lanza et al., 2015). 

First, the study explored the goodness of fit of several baseline 
models to identify an optimal baseline model. To ensure model identi-
fication, the study replicated each model estimation using 300 sets of 
random starting values for the rho (ρ) parameters (Lanza et al., 2007). 
We selected the number of latent classes based on the incremental model 
fit via Akaike’s Information Criteria (AIC) and the sample-adjusted 
Bayesian Information Criterion (SABIC). Considering class sample size 
and interpretability of each class, the smallest AIC and SABIC suggested 
the best parsimonious and fitted model (Lanza & Rhoades, 2013). 

To explore differences in class membership by treatment setting, we 
added setting (inpatient = 1, outpatient = 2) as a grouping variable and 
tested for measurement invariance by performing a likelihood ratio. A 
significant p-value suggests that the assumption of measurement 
invariance is violated, thus requiring a separate LCA for each setting. To 
facilitate the characterization of each class, the study used the following 
descriptors: the study reported the primary substance using the term 
“primary substance”; the secondary substance(s) using the term “sec-
ondary substance”; the study reported the presence of additional sub-
stance use using the expression “additional substance use”. 

Study staff then performed a set of multiple multinomial logistic 
regressions to examine if the class membership was predicted by any 
clinical symptomatology, impulsivity facet (i.e., negative urgency, lack 
of premeditation, and lack of perseverance), or personality trait. The 
values of the variance inflation factor (VIF ≤ 7.27) and the tolerance 
(TOL > 0.138) suggested the absence of multicollinearity (Senaviratna 
et al., 2019), except for the ZKPQ subscales (i.e., neuroticism, activity, 
aggression, and sociability). We, therefore, analyzed these subscales 
using independent models. The study standardized all covariates to 
facilitate the interpretation and performed the analyses using PRO LCA 
1.3.2 for SAS 9.4 and SPSS v24. 

Finally, the study performed a univariate analysis of variance to 
analyze differences in the total days of treatment and number of previ-
ous relapses according to participants’ class membership. The study 
tested the homoscedasticity assumption through Levene’s test, and we 
performed post hoc comparisons using Gabriel’s test. The study calcu-
lated effect sizes using Cohen’s d. 
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3. Results 

3.1. Latent classes of treatment-seeking individuals 

The incremental model fit criteria and the quality of the classification 
via entropy suggested that the 6-class model had the best fit (see 
Table 2). Latent class sizes were 30.82%, 20.13%, 17.61%, 16.35%, 
8.18% and 6.92%, suggesting that each class was sufficiently significant. 
The study explored setting differences in class membership and tested 
measurement invariance between item-response probabilities. After 
running models with free and constrained estimation, the likelihood 
ratio test yielded nonsignificant differences (ΔG2 = 25.48, Δdf = 78, p =
.999), suggesting that measurement invariance across settings was held. 

Based on the item-response probability patterns associated with each 
class (see Table 3), the study labeled the six classes as follows: class 1) 
individuals with cannabis as primary substance, alcohol/cocaine as 
secondary substance and additional use of stimulants or other drugs 
(6.92% of participants, n = 11); class 2) individuals with cocaine as 
primary substance, alcohol as secondary, and additional cannabis use 
(30.82%, n = 48); class 3) individuals with alcohol as primary substance, 
cocaine as secondary and additional cannabis use (20.13%, n = 32); 
class 4) individuals with cocaine as primary substance, cannabis as 
secondary and additional alcohol/other drugs use (17.61%, n = 28); 
class 5) individuals with alcohol as primary and cannabis as secondary 
substance (16.35%, n = 26); and class 6) individuals with heroin as 
primary substance, cocaine as secondary and additional alcohol use 
(8.18%, n = 13). While individuals with cocaine as primary substance, 
alcohol as secondary and additional cannabis use (class 2) were less 
likely in outpatient settings, there were more individuals with alcohol as 
primary and cannabis as secondary substance (class 5) than expected 
(χ2(5) = 16.85, p = .005, V = 0.326). 

3.2. Predictors of class membership 

The study performed separate multiple multinomial logistic re-
gressions for the SCL-90-R, the UPPS-P scale and the four ZKPQ sub-
scales used. The reference group for each model was the “individuals 
with alcohol as primary and cannabis as secondary substance” class 
(class 5), as it represents a subpopulation of individuals having problems 
with the most normative substances and arguably the less severe one. 
We select this class as the reference group based on three rationales: 1) 
The primary substance is alcohol, a legal substance and the most used 
worldwide; 2) the only secondary substance of class 5 is the most 
prevalent and most socially accepted illegal substance, which use and/or 
sale of is legal in an increasing number of countries; and 3) The prob-
ability of ever used any other substance is low. 

Of the clinical symptoms included in the model, OC [Change in log- 
likelihood (ΔLL) = 23.39, degree of freedom (df) = 5, p = .0003], 
interpersonal sensitivity (ΔLL = 19.55, df = 5, p = .002), fear (ΔLL =
16.61, df = 5, p = .005), and phobic anxiety (ΔLL = 17.05, df = 5, p =
.004) significantly predicted class membership (see Table 4). Specif-
ically, high scores in OC and interpersonal sensitivity increased the 

probability of having cannabis as primary substance, alcohol/cocaine as 
secondary substance, and additional use of stimulants or other drugs 
(class 1), and a high score in phobia increased the odds of being a 
member of classes 1, 2, or 3. On the other hand, only high fear scores 
predicted having cocaine as primary substance, cannabis as secondary, 
and additional alcohol/other drugs use (class 4). No clinical symptoms 
predicted having heroin as primary substance, cocaine as secondary, and 
additional alcohol use (class 6). 

Only negative urgency yielded significant results (ΔLL = 18.40, df =
5, p = .003) for impulsivity, despite the relatively high odds ratio of lack 
of premeditation regarding class 6 (ΔLL = 4.08, df = 5, p = .537), as 
shown in see Table 4. Finally, despite the activity trait of the ZKPQ being 
statistically significant (ΔLL = 11.95, df = 5, p = .035), only the 
neuroticism (ΔLL = 9.73, df = 5, p = .083), aggression-hostility (ΔLL =
7.34, df = 5, p = .196), and sociability (ΔLL = 8.19, df = 5, p = .146) 
subscales of the ZKPQ were significant predictors of specific class 
membership (see Table 4). 

3.3. Differences in treatment variables according to class membership 

There were significant differences between classes in the number of 
previous relapses [F (5, 157) = 3.58, p = .004]. Specifically, those 
participants belonging to class 6 presented significantly more relapses 
(M = 2.54, SD = 1.56; Mdn = 2, interquartile range (IQR) = 1–4) than 
those in classes 1 (M = 0.73, SD = 0.79, p = .018; Mdn = 1, IQR = 0–1), 4 
(M = 1.21, SD = 1.26, p = .047; Mdn = 1, IQR = 0–2), and 5 (M = 0.96, 
SD = 0.82, p = .009; Mdn = 1, IQR = 0–1.25). Effect sizes were 1.46, 
0.94, and 1.27, respectively. Classes 2 (M = 1.67, SD = 1.64; Mdn = 1, 
IQR = 1–2) and 3 (M = 1.50, SD = 1.30; Mdn = 1, IQR = 0.25–2) did not 
differ from any class in terms of relapses. Participants in different classes 
did not differ in their current treatment length [F(5, 157) = 0.681, p =
.158]. 

4. Discussion 

The heterogeneous profile of SUD treatment-seekers has contributed 
to mixed evidence about the predictors of treatment success. Using a 
person-centered approach, the current study aimed to identify sub-
populations of treatment-seekers and to test a wide range of potential 
predictors of class membership to improve intake assessments. The 
study also tested the association of class membership with previous 
relapse episodes and treatment retention. We found six latent classes of 
treatment-seekers and specific symptoms and personality traits that 

Table 2 
Latent class models for substance use.   

LL AIC SABIC Entropy 

Class = 1  − 841.92  705.92  704.67  1.00 
Class = 2  − 700.13  450.34  447.73  0.99 
Class = 3  − 648.23  374.53  370.56  0.99 
Class = 4  − 610.32  326.71  321.40  0.99 
Class = 5  − 591.71  317.49  310.82  0.99 
Class = 6  − 576.99  316.06  308.04  0.99 
Class = 7  − 566.25  322.58  313.21  0.99 

Note. LL = log-likelihood estimator for model convergence. AIC = Akaike in-
formation criterion. SABIC = sample-adjusted Bayesian information criteria. 
Best fitting models shown in bold. 

Table 3 
Item-response probabilities for substance use according to latent class 
membership.  

Variable Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 

Primary substance 
Alcohol  0.006  0.001  0.997  0.002  0.994  0.005 
Cocaine/ 

stimulants  
0.009  0.998  0.003  0.996  0.003  0.006 

Cannabis  0.812  0.000  0.000  0.000  0.000  0.001 
Heroin  0.002  0.000  0.000  0.001  0.001  0.988  

Secondary substance 
Alcohol  0.274  0.996  0.002  0.003  0.002  0.156 
Cocaine/ 

stimulants  
0.275  0.001  0.984  0.037  0.008  0.688 

Cannabis  0.002  0.000  0.001  0.428  0.193  0.001 
Heroin  0.000  0.000  0.000  0.143  0.000  0.000  

Additional substance 
Alcohol  0.092  0.000  0.001  0.285  0.001  0.381 
Cocaine/ 

stimulants  
0.182  0.122  0.123  0.001  0.157  0.077 

Cannabis  0.004  0.447  0.469  0.109  0.034  0.155 
Heroin  0.001  0.081  0.124  0.036  0.000  0.001 
Others  0.263  0.041  0.066  0.179  0.113  0.001  
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predicted membership in each class. These results may help clinicians to 
guide their initial assessments and treatment allocation, as having her-
oin as primary substance, cocaine as secondary and additional alcohol 
use (i.e., belonging to class 6) was associated with a greater number of 
previous relapses. 

The classes identified in this study are consistent with most previous 
studies (Bailey et al., 2019; Hedden et al., 2010; Schwartz et al., 2010), 
despite differences in sampled facilities. The largest subpopulation was 
made up of individuals with cocaine as primary substance, alcohol as 
secondary (class 2), followed by individuals with alcohol as primary 
substance, cocaine as secondary (class 3), both with additional use of 
cannabis. Research has most commonly reported of a large group of 
individuals with a high probability of alcohol or cocaine use disorder 
(Hedden et al., 2010; Schwartz et al., 2010), and this group represents 
the vast majority of treatment seekers in the Spanish context (EMCDDA, 
2019). The presence of classes characterized by cocaine as primary 
substance, cannabis as secondary, and additional alcohol/other drugs 
use (class 4) and by alcohol as primary and cannabis as secondary 
substance (class 5) is also in line with previous studies (Bailey et al., 
2019; Chan et al., 2020; Hedden et al., 2010; Timko et al., 2017). Last, 
individuals with heroin as primary substance, cocaine as secondary and 
additional alcohol use (class 6) represent a subpopulation, which, 
considering the current low prevalence of heroin use in Spain (Plan 
Nacional Sobre Drogas, 2019), may be related to the so-called heroin 
epidemic that happened during the 1980s (Sánchez-Niubò et al., 2009), 
but may also be of interest to other countries in light of the upward trend 
of heroin use and overdose in the United States and Europe (NIDA, 
2018b). 

Several variables predicted each class membership. Notably, anxiety- 
related symptoms, such as obsessive-compulsive, interpersonal sensi-
tivity, and phobic anxiety, were highly associated with having cannabis 
as primary substance, alcohol/cocaine as secondary substance, and 
additional use of stimulants or other drugs (class 1). Previous studies 
have suggested the role of cannabis misuse as a dysfunctional coping 
motive under negative affect (Wycoff et al., 2018), obsessive-compulsive 
symptoms (Spradlin et al., 2017), or social interactions (Buckner et al., 
2016), which support the perception of self-medication (Lowe et al., 

2019). To a lesser extent, phobic anxiety was also a significant predictor 
of having either cocaine or alcohol as primary substances, alcohol or 
cocaine as secondary, and additional use of cannabis (classes 2 and 3). 
Despite this scale having been designed to measure phobic-related fears 
(e.g., travels away from home, public places, social interactions), in-
dividuals undergoing treatment for SUD may report fear of everyday 
situations that may represent potential risk of relapse. Thus, we do not 
find it surprising that phobic anxiety yielded the largest effect size when 
comparing SCL-90-R dimensions between clinical samples of substance 
users and nonusers (Heath et al., 2018). 

In addition to phobic anxiety, negative urgency appeared as a sig-
nificant predictor of having cocaine as primary substance, alcohol as 
secondary, and additional use of cannabis (class 2); having cocaine as 
primary substance, cannabis as secondary, and additional alcohol/other 
drugs use (class 4); and having heroin as primary substance, cocaine as 
secondary, and additional alcohol use (class 6). Research has posited 
that negative urgency is one key transdiagnostic variable implied in the 
shift from impulsive to compulsive behavior and particularly in the 
maintenance of addictive behaviors through negative reinforcement 
(Zorrilla & Koob, 2019). The importance of negative urgency in pre-
dicting classes of individuals with cocaine as the primary substance is in 
line with studies relating cocaine dependence severity to negative ur-
gency (Albein-Urios et al., 2012; Cándido et al., 2012). Also, a recent 
study reported a significant association between the medial orbito-
frontal volume and higher negative urgency, which suggests that alter-
ations in the neural integrity within this area may drive mood-related 
impulsivity in cocaine-dependent individuals (Irizar et al., 2020). Im-
pairments in neural subtracts of motor inhibition (Garavan et al., 2008), 
which may affect the ability of response inhibition in cocaine users 
(Torres et al., 2013), may also explain the observed association among 
fear, negative urgency, aggression-hostility, and being a member of class 
4 (cocaine as primary substance, cannabis as secondary, and additional 
alcohol/other drugs use). Additionally, having cocaine as primary sub-
stance also seems to be associated with error-related activity in the 
dorsolateral prefrontal cortex, too, suggesting its relationship with anger 
expression (Moeller et al., 2014). Finally, negative urgency together 
with neuroticism and sociability were significant predictors of 

Table 4 
Multinomial logistic regressions to predict latent class membership.   

Class 1 Class 2 Class 3 Class 4 Class 6 

β OR β OR β OR β OR β OR 

SCL-90-R 
OC 2.26 

(0.96) 
9.56 
(1.45, 63.23) 

− 0.34 
(0.54) 

0.71 
(0.25, 2.04) 

− 0.74 
(0.78) 

0.48  
(0.10, 2.19) 

− 0.14 
(0.63) 

0.87  
(0.25, 2.98) 

− 0.54 
(0.78) 

0.58  
(0.23, 2.68) 

Sens 3.28 
(1.21) 

26.51 
(2.50, 281.56) 

0.91 
(0.62) 

2.48 
(0.74, 8.29) 

1.32 
(0.80) 

3.74 
(0.78, 17.90) 

1.27 
(0.69) 

3.54 
(0.92, 13.69) 

− 0.20 
(0.84) 

0.82 
(0.16, 4.24) 

Fear 1.05 
(0.71) 

2.87 
(0.71, 11.58) 

0.63 
(0.41) 

1.88 
(0.84, 4.21) 

0.32 
(0.54) 

1.38 
(0.48, 3.97) 

1.18 
(0.45) 

3.27 
(1.34, 7.97) 

0.71 
(0.54) 

2.03 
(0.71, 5.83) 

Phob 2.32 
(0.81) 

10.19 
(2.07, 50.22) 

1.38 
(0.56) 

3.96 
(1.31, 11.94) 

1.58 
(0.68) 

4.84 
(1.27, 18.42) 

0.54 
(0.62) 

1.71 
(0.51, 5.71) 

0.71 
(0.71) 

2.04 
(0.50, 8.24)  

UPPS-P 
NU 0.18 

(0.35) 
1.20 
(0.61, 2.37) 

0.65 
(0.26) 

1.91 
(1.14, 3.20) 

0.38 
(0.29) 

1.46  
(0.84, 2.55) 

1.20 
(0.35) 

3.32  
(1.69, 6.54) 

1.14 
(0.49) 

3.13  
(1.20, 8.17) 

Prem − 0.05 
(0.48) 

0.95 
(0.37, 2.45) 

0.30 
(0.35) 

1.35 
(0.67, 2.69) 

0.35 
(0.40) 

1.42  
(0.65, 3.12) 

0.51 
(0.41) 

1.66  
(0.75, 3.70) 

0.98 
(0.53) 

2.67  
(0.94, 7.59)  

ZKPQ 
N 0.19 

(0.45) 
1.21 
(0.51, 2.91) 

− 0.20 
(0.28) 

0.82 
(0.47, 1.42) 

− 0.09 
(0.39) 

0.92  
(0.43, 1.95) 

0.34 
(0.35) 

1.40  
(0.70, 2.80) 

1.63 
(0.76) 

5.11  
(1.14, 22.86) 

A 0.45 
(0.44) 

1.56 
(0.66, 3.69) 

0.34 
(0.30) 

1.41 
(0.79, 2.53) 

0.24 
(0.40) 

1.28  
(0.58, 2.80) 

0.76 
(0.36) 

2.13  
(1.06, 4.28) 

− 0.01 
(0.43) 

0.99  
(0.42, 2.31) 

S 0.13 
(0.71) 

1.14 
(0.28, 4.63) 

− 0.21 
(0.46) 

0.81 
(0.33, 2.01) 

0.08 
(0.60) 

1.08  
(0.33, 3.51) 

0.51 
(0.54) 

1.67  
(0.58, 4.78) 

2.87 
(1.05) 

17.72  
(2.24, 139.98) 

Notes. β: estimate (standard deviation); OR: odd ratio (95% confidence interval); SCL-90-R: Symptoms Checklist-90-Revised; OC: obsessions and compulsions; Sens: 
interpersonal sensitivity; Phob: phobic anxiety; NU: negative urgency; Prem: lack of premeditation; Pers: lack of perseverance; ZKPQ: Zuckerman-Kuhlman Personality 
Questionnaire; N: neuroticism; A: aggression-Hostility; S: sociability. 
Reference latent class: Class 5. Significant odd ratios shown in bold 
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individuals with heroin as primary substance. Several previous studies 
have found significant associations between high neuroticism and her-
oin use (Delic et al., 2017; Kornør & Nordvik, 2007; Raketic et al., 2017; 
Sutin et al., 2013). Interestingly, one study showed that neuroticism was 
not directly associated with heroin use but indirectly via depressive 
symptoms (Lee & Yen, 2018). Current evidence on negative urgency 
may help to explain this indirect effect, as the combination of high 
neuroticism (i.e., the tendency to respond to frustration with negative 
emotions) and negative urgency (i.e., the tendency to act rashly in the 
context of negative affect) may place individuals at higher risk of 
relapse. Previous studies support the neuroticism-urgency association in 
relation to hazardous drinking (Bold et al., 2017; Papachristou et al., 
2016) and suggest the role of emotional dysregulation and negative 
urgency on positive expectancies (Dir et al., 2016). Thus, individuals 
with concurrent high levels of emotional dysregulation or emotional 
liability and negative urgency may be prone to use substances as a 
coping strategy in the presence of negative affect and, therefore, more 
prone to relapse. Individuals with heroin as primary substance (class 6) 
also presented longer treatment histories, so they might be more accli-
mated to group interaction with unfamiliar people, which could explain 
the association between sociability and class 6 membership. Nonethe-
less, this explanation is speculative and more research on this issue is 
needed. 

The large number of personality and clinical predictors that this 
study tested provides valuable findings with clinical implicationsg 
(Rodríguez-Muñoz & Al-Halabí, 2020). One interesting finding is the 
significant association of negative urgency with classes reporting more 
previous treatment attempts. This emotion-related facet of impulsivity 
has been of increasing interest in research (Halcomb et al., 2019) but is 
underused in clinical practice. Based on these results, practitioners may 
want cover this area when performing the treatment entry assessment. 
Current data on treatment retention suggests that the presence of 
different SUD diagnoses may not affect the effectiveness of substance use 
treatment. Indeed, SUDs represent one of the best examples of the 
dimensionality of mental health issues (Helzer et al., 2006; Kirisci et al., 
2016), as all SUDs may share the same psychological processes, thus the 
specific substance/activity used/engaged in is less important (Shaffer 
et al., 2004). 

The current study offers an interesting and useful approach to 
identify different at-risk subpopulations before treatment onset. 
Considering the pattern of use of the different identified subpopulations, 
these results may generalize to other therapeutic realities. However, we 
cannot guarantee this generalizability, as the result also depends on the 
substances included in the analysis. In this sense, future studies might 
include tobacco use, as it is one of the most prevalent substance used 
among individuals with SUDs (Wang et al., 2018; Weinberger et al., 
2018). Despite successful existing treatments for smoking cessation 
(NICE, 2018), abstinence rates decrease dramatically at follow-ups 
(González-Roz et al., 2020). Against this background, several studies 
have suggested certain emotion-related and personality variables as 
predictors of treatment success (Pérez-Pareja et al., 2020), which could 
be gathered together with sociodemographic data and motivation and 
attitude toward the treatment as part of the assessment process (Becker 
et al., 2018). Another therapeutic reality not explored in the current 
study to which these results could be exported is psychotic populations. 
Previous studies report that patients with schizophrenia are 5 times 
more likely to present with SUD compared to the general population and 
that 65% of these SUDs concern tobacco use (Al-Halabí et al., 2016). 
Identifying classes of treatment-seekers would allow treatment pro-
viders to focus on high-risk profiles and use therapeutic strategies aimed 
at preventing relapses, such as mindfulness-based relapse prevention for 
SUDs (Grant et al., 2017), outpatients group treatment (Grundmann 
et al., 2020), or mobile-enhanced prevention support (Edwards et al., 
2020). 

The findings from this study should be interpreted in the context of 
the study’s strengths and limitations. The study’s main objective was to 

identify subpopulations of substance users and, therefore, the study’s 
cross-sectional design means that we cannot establish the directionality 
of the reported predictors. In addition, the role of other important var-
iables was out of the scope of this study and future studies should 
address prospective associations between classes of substance users and 
other treatment outcomes. Also, the vast majority of participants were 
male and all were 23 years old or older, which may preclude the 
generalization of results to other populations, such as youths or females. 
The current results should be replicated in female samples or with a 
balance proportion of males and females. 

5. Conclusion 

Despite the aforementioned and other potential limitations, this 
study presents results from a relatively large sample of participants 
recruited from substance treatment facilities in the community, and 
offers results with high ecological validity, as the study included almost 
all participants attending these facilities and agreeing to participate. The 
analytical approach that this study used allowed us to capture the het-
erogeneity of treatment-seeking individuals based on their differing 
patterns of substance use. 
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Alvarez, R., … Grau-López, L. (2019). Psychiatric factors affecting recovery after a 
long term treatment program for substance use disorder. Psychiatry Research, 276, 
283–289. https://doi.org/10.1016/j.psychres.2019.05.026. 

Darke, S., Campbell, G., & Popple, G. (2012). Retention, early dropout and treatment 
completion among therapeutic community admissions. Drug and Alcohol Review, 31, 
64–71. https://doi.org/10.1111/j.1465-3362.2011.00298.x. 
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