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ABSTRACT 
 
Aim: To examine differences in the psychometric characteristics of diagnostic criteria for 
Substance Use Disorders (SUD) between substance users in harm reduction settings (HR) and 
substance users seeking treatment (Tx). 
 
Methods: Differential Item and Test Functioning (DIF & DTF) analysis were performed to examine 
differences in the difficulty of endorsement and in discrimination of the 11 diagnostic criteria and to 
test if the criteria set as a whole (the “test”) functioned differently by care settings (Tx vs. HR) for 
alcohol, cocaine, cannabis, opiates and tobacco. To test uniform and nonuniform DIF, multiple 
indicator multiple cause (MIMIC) structural equation models were used.  
 
Results: Regardless of the substance, the DSM-5 criteria “craving”, “large amount”, “time spent”, 
“tolerance” and “activities given up” had similar functioning by care settings. Little evidence for DIF 
was found for other criteria. The criteria set as a whole did not function differently by care settings 
for alcohol, cocaine and tobacco. At the same trait severity, compared to HR, the Tx subgroup had 
a greater number of endorsed criteria for cannabis and a smaller number of endorsed criteria for 
opioids.  
 
Conclusion: The unidimensionality of the 11 DSM-5 criteria and applicability of all criteria and 
diagnosis was confirmed in this large sample of problematic substance users. While the majority of 
the criteria related to loss of control of substance use, functioned well in both care settings, the 
criteria related to consequences of substance use had several differential functioning. 
 
 
 
Keywords: Differential item functioning, Substance use disorder, DSM-5, Harm Reduction setting, 
patient seeking treatment. 
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Introduction 

 Substance use disorders have a variety of negative consequences, and are responsible for 
substantial morbidity and mortality worldwide (Degenhardt et al., 2018). Recent changes to 
Substance Use Disorder (SUD) diagnosis in the Diagnostic and Statistical Manual of Mental 
Disorders version 5 (DSM-5) included deleting the legal problem criterion, merging the remaining 
abuse criteria with dependence criteria and adding craving as a new criterion, for a set of 11 
criteria to diagnose SUD (American Psychiatric Association, 2013; Auriacombe, Serre, Denis, & 
Fatseas, 2018; Hasin et al., 2013). Studies across substances in general population and clinical 
samples highlighted that the 11 criteria were distributed over a continuum of severity (latent trait) 
supporting the unidimensionality and the psychometric validity of these 11 criteria (Castaldelli-Maia 
et al., 2015; Chung, Martin, Maisto, Cornelius, & Clark, 2012; Hagman, 2017; Hasin et al., 2013; 
Serier, Venner, & Sarafin, 2019; Shmulewitz, Greene, & Hasin, 2015). The current validity of the 
11 DSM-5 alcohol, cannabis, cocaine, opioids and tobacco use disorder criteria as latent 
constructs was observed in clinical samples from various types of addiction treatment settings, 
where the clinical outcomes were substance use reduction or abstinence (Hasin, Fenton, Beseler, 
Park, & Wall, 2012; Kervran et al., 2020; Serier et al., 2019). 
 However, substance users attempting to abstain in addiction treatment settings may have 
different characteristics and expectations than substance users in harm reduction (HR) settings. 
For example, needle exchange program participants are substance users seeking support to 
reduce health consequences of their substance use, while not abstaining from use (Des Jarlais, 
1995; Hawk et al., 2017). The prevalence of SUD is high among substance users in HR settings 
(Kidorf et al., 2004), but they may have less loss of control of substance use and may be 
diagnosed more on the consequences of their use. No studies have reported on the prevalence 
and distribution of each diagnostic criterion among HR participants (Kervran et al., 2018). 
Inversely, some criteria could be specific to substance users in treatment settings (Kessler, Molnar, 
Feurer, & Appelbaum, 2001), as strong desires to quit use (Serier et al., 2019), or craving are often 
described as particularly prevalent among people trying to abstain (Cummings, Jaen, & Giovino, 
1985; Shiffman et al., 1986).  
 An important element for the validity of the DSM-5 SUD diagnostic criteria is to determine 
whether criteria or criteria sets function differently across population subgroups. Differential item 
functioning (DIF) occurs if a criterion (an “item”) does not have the same relationship to a latent 
variable across subgroups (Derringer et al., 2013; Embretson & Reise, 2000; Hasin et al., 2013; 
Shmulewitz et al., 2015). Criteria with DIF may not work the same way in specific groups 
(Shmulewitz et al., 2015). There are two types of DIF. Uniform indicates a difference in the 
difficulty of the criterion by subgroups and Nonuniform indicates a difference in discrimination by 
subgroup (Woods & Grimm, 2011). If enough items function differently in term of difficulty (Uniform 
DIF) in a set and do so consistently, this can lead to differential test functioning (DTF), which 
means that specific groups are more likely to get a diagnosis because they are more likely to 
endorse some criteria regardless of the underlying severity (Shmulewitz et al., 2011). If all criteria 
show DIF in the same direction, this could have implications for the validity of the SUD construct, 
but if they have DIF in different directions, this could balance out and not threaten the overall 
validity. Previous studies in clinical samples have found miscellaneous although inconsistent 
Uniform DIF and DTF by sociodemographic and psychiatric disorders (Hasin et al., 2012; Kervran 
et al., 2020). These instances of DIF and DTF were not consistent enough to indicate overall 
invalidity of the 11 criteria. However, no studies have compared DIF and DTF between samples of 
substance users from different care settings, notably users who sought treatment to stop their 
substance use entirely as distinct from users in harm-reduction settings.  
 For the same SUD latent trait severity, diagnostic criteria that are related to consequences 
of substance use may be more frequent and diagnostic criteria related to the loss of control of 
substance use (i.e., craving, strong desires/difficulty to quit use) may be less frequent among 
substance users in HR settings than among substance users seeking addiction treatment. If this 
were the case, such criteria might function differently, and have implications for the validity of the 
SUD construct. Thus, this study examined the psychometric properties of the 11 DSM-5 SUD 
diagnostic criteria for alcohol, opioids, cocaine, cannabis and tobacco in a large community sample 
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of substance users, comparing substance users in harm reduction (HR) settings and substance 
users in outpatient addiction treatment (Tx) settings.  
 

Methods 

Participants and study design 
 Participants were selected from two cohort studies, the Addiction Aquitaine cohort 
(ADDICTAQUI) (Auriacombe, Accessed September 2019) and the COhort to identify Structural 
and INdividual factors associated with drug USe (COSINUS) (Auriacombe et al., 2019). 
Participants seeking addiction treatment (Tx) (n=1,359) and therefore attempting to abstain from 
use of substances from the ADDICTAQUI cohort were recruited at their entry in outpatient 
addiction clinics if they met criteria for a DSM-5 substance use disorder for at least one substance 
(Auriacombe, Accessed September 2019). Participants seeking support in harm reduction settings 
(HR) (n=130) from the COSINUS cohort were users of psychoactive substances who had injected 
at least once during the past month (Auriacombe et al., 2019). The common inclusion criteria for 
the two samples were: over 18 years old, French-speaking, problematic regular users of at least 
one substance (alcohol, cocaine, tobacco, opioids, cannabis) and provided documented informed 
consent. Participants were considered problematic regular users if they used the substance at 
least 2 times per week for the past 12 months. Both cohorts were approved by French Regulation 
and ethical committee (CNIL, CPP, CEEI/IRB) (Auriacombe, Accessed September 2019; 
Auriacombe et al., 2019). 
 
Measures 
 Each subject completed a baseline interview that included a face to face standardized and 
structured interview, administered by trained interviewers. Sociodemographic variables (age, 
gender, level of education) and substance use-related variables were collected with the Addiction 
Severity Index (ASI) for the Tx participants (Denis et al., 2016; McLellan et al., 1992) and a 
standardized questionnaires based on the ASI, specifically created for the COSINUS cohort 
(Auriacombe et al., 2019) for the HR participants. Among regular users of both groups and for 
each substance, the 11 DSM-5 SUD criteria were evaluated over the past 12 months (Hasin et al., 
2013; Kervran et al., 2020). Polyaddiction was defined as qualifying for more than one current 
SUD. 
 
Analyses 
 For each substance, analyses were conducted separately among regular users: 876 
alcohol users (Tx n= 787, HR n=89); 233 opioid users (Tx n= 131, HR n=102); 223 cocaine users 
(Tx n= 141, HR n=82); 599 cannabis users (Tx n= 504, HR n=95); and 1,142 tobacco users (Tx n= 
1014, HR n=128). The majority of the sample was from the ADDICTAQUI cohort, for which the 
unidimensionality and psychometric validity of the 11 SUD DSM-5 criteria were previously reported 
(Kervran et al., 2020). In this paper, the HR subgroup (COSINUS) was added to the previously 
studied Tx subgroup.  
 
Unidimensionality and Item Response Theory (IRT) models 
 For each substance, a one-factor confirmatory factor analysis (CFA) model of the 11 SUD 
criteria confirmed unidimensionality when the model showed adequate fit, based on comparative fit 
index (CFI) ≥0.95 or Tucker-Lewis index (TLI) ≥0.95 and RMSEA (smaller values indicate better fit) 
≤.06 (Hu & Bentler, 1999). Then, a 2-parameter logistic IRT model was estimated, to examine 
each criterion’s difficulty to be endorsed (inversely related to frequency) and discrimination (how 
well the criterion differentiated between respondents with high and low severity of the latent trait) 
(Embretson & Reise, 2000; Hasin et al., 2012; Shmulewitz et al., 2011).  
 
Differential Item Functioning (DIF) 

For each substance, Differential Item (criterion) Functioning analysis was carried out using 
multiple indicator multiple cause (MIMIC) structural equation models (Jones, 2006; Kline, 2011; C. 
M. Woods, Oltmanns, & Turkheimer, 2009), allowing examination of uniform DIF  (differences in 
item difficulty). A strength of the MIMIC model is its ability to examine and to adjust the impact of 
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DIF during analyses, as well as the ability to examine multiple group variables simultaneously, 
allowing control for several covariables (Teresi & Fleishman, 2007). The relatively small sample 
size for the HR subgroup led to the choice of MIMIC modeling (Jones, 2006; Kline, 2011; C. M. 
Woods et al., 2009). Each criteria set was modeled as a latent variable indicated by the 11 criteria 
and regressed on care settings (i.e., Tx vs HR), while adjusting for age, gender, years of regular 
substance use (dichotomized by the median in each group), level of education (>12 years vs. <12 
years) and poly-addiction (Figure 1). A second model was performed, testing DIF by age and 
gender. DIF is indicated when a criterion shows a statistically significant association with care 
setting, after accounting for the association with the latent variable. This independent association 
(between the criterion and the care settings) is indicated by statistically significant modification 
indices (MI), which suggest that adding that association to the model would improve model fit. If 
DIF was indicated, we determined which care settings (Tx or HR subgroup) showed higher 
probability of endorsement of the criterion at the mean of the latent trait.  

Nonuniform DIF (differences in item discrimination) analysis was also carried out using 
another MIMIC structural equation model (Figure 1) (Woods & Grimm, 2011). Each criteria set was 
modeled as a latent variable indicated by the 11 criteria and the latent variable was regressed on 
the covariates, adjusting for age, gender, level of education and poly-addiction. Each criterion was 
regressed on care settings and on the interaction between care setting and the latent trait. (Woods 
& Grimm, 2011). DIF is indicated when a criterion shows a statistically significant association with 
interaction between care setting and latent trait. Nonuniform DIF were also tested for age and 
gender for each criterion.  

To adjust for multiple testing of the 11 criteria, we used Bonferroni adjustment, considering 
a result significant at p=0.05/11=0.0045 (≤0.005). All IRT analysis were conducted in Mplus 8 
(Muthen & Muthen, 1998-2017). 
 
 
Differential Test Functioning (DTF) 
 For each substance, we examined DTF by care settings (Tx vs. HR) (Morales, Flowers, 
Gutierrez, Kleinman, & Teresi, 2006; Raju, Van der Linden, & Fleer, 1995). We used R code (R 
Core Team, 2018) to calculate the average difference in the expected number of criteria for 
individuals with the same trait severity in each treatment environment (Shmulewitz et al., 2011). A 
difference of <1 expected number of criteria by subgroup indicates no DTF, as differences that 
small should lead to minimal differential diagnosis of SUD by care settings.  
 

Results 

 

Sample Description 
 The majority of the individuals were male (68%), the mean age was 38 years, and 56% had 
a high level of education (≥12 years) (Table 1). The large majority of regular users met SUD 
diagnosis (alcohol 93%, opioids 98%, cocaine 92%, cannabis 92% and tobacco 89%). Overall 
more than half (66%) qualified for polyaddiction, with more polyaddiction in the HR subgroup. The 
endorsement rate to each of the DSM-5 criterion was high for alcohol, opioids, cocaine, cannabis, 
and more variable for tobacco (10.9% to 80.0%) (Table 2). 
 
Dimensionality & IRT  
 For alcohol, opioids, cocaine and cannabis, unidimensionality was confirmed by the model 
fit indices (Table 2). For tobacco, unidimensionality was confirmed by RMSEA, but TLI and CFI 
were slightly below the recommended 0.95. Across all substances, discrimination parameters 
ranged from 0.57 to 2.38, indicating that criteria had relatively high ability to delineate individuals 
who were higher vs. lower on the latent trait, and the difficulty estimates of ≤0.0 indicated that even 
subjects below average on the latent trait had at least a 50% probability of endorsing the criterion. 
IRT analysis indicated that for each substance, the 11 items were spread across the severity 
continuum, with "craving" showing high discrimination and "hazardous use" showing low 
discrimination (Figure 2).  
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Differential Item Functioning 
 
Care settings 
 DIF analyses (Table 3) indicated that for all substances, the “craving”, “large amount”, “time 
spent”, “tolerance” and “activities given up” criteria showed no Uniform DIF, and, for alcohol and 
opioids, all criteria showed no Uniform DIF. 
 For cocaine, the “withdrawal” criterion was significantly (p=.001) more likely to be endorsed 
in Tx subgroup than HR subgroup. For cannabis, the “quit/control” criterion was significantly 
(p=.001) more likely to be endorsed in Tx subgroup than HR subgroup, while the “social problems” 
criterion was significantly (p=.001) less likely to be endorsed in Tx subgroup than HR. For tobacco, 
the “quit/control” and “psychological/physiological” problems criteria were significantly (p<.001 and 
p=.001 respectively) more likely to be endorsed in Tx subgroup than HR subgroup, while the 
“neglect role” and “hazardous use” criteria were significantly (p<.001) less likely to be endorsed in 
Tx subgroup than HR. No Nonuniform DIF was found for the care setting for the 5 substances. 
 
Age 
 For cannabis, the “hazardous use” criterion was significantly (p=.001) more likely to be 
endorsed in older subjects than younger subjects. For alcohol, the “tolerance” criterion was 
significantly more likely to be endorsed in younger subjects than older (p<.0001) and 
“physical/psychological problems” criterion was significantly more likely to be endorsed in older 
than younger subjects (p=.004). For tobacco, “difficulty to quit or control” was more likely to be 
endorsed in older than younger subjects (p<.0001) and “hazardous use” criterion was more likely 
to be endorsed in younger than older subjects (p=.002). No Nonuniform DIF was found for the age 
for the 5 substances. 
 
Gender 
 For alcohol, cocaine, cannabis and tobacco, the “hazardous use” criterion was significantly 
more endorsed by males than by females (all p’s ≤0.0001). No Nonuniform DIF was found for the 
gender for the 5 substances. 
 
Differential Test Functioning (DTF)(Figure 3) 
 For the total criterion set, the average expected difference in number of criteria endorsed 
between the two care setting subgroups was <1 for alcohol (0.39), cocaine (0.39) and tobacco 
(0.51). For cannabis, the difference was 1.16, with the Tx subgroup endorsing a greater number of 
criteria than the HR subgroup at the same trait severity. For opioids, the difference was 1.09, with 
the HR subgroup endorsing more criteria than the Tx subgroup at the same trait severity.  
 

Discussion 

To our knowledge, this is the first study to examine differential item and test functioning of 
DSM-5 SUD criteria between substance users accessing treatment (Tx) and substance users in 
harm reduction settings (HR). Across all substances (alcohol, cannabis, cocaine, opioids, and 
tobacco), the majority of the criteria had similar functioning regardless of the care setting. For 
cannabis and opioids, the criteria set as a whole functioned differently (DTF) by care settings.  

 
Consistent with prior studies, unidimensionality was confirmed for alcohol, opioids, cocaine 

and cannabis, further supporting the DSM-5 changes (Hasin et al., 2012; Hasin et al., 2013; 
Kervran et al., 2020). For tobacco, unidimensionality of the 11 DSM-5 criteria was equivocal, which 
could be explained by the low factor loadings and DIF of several criteria (Kervran et al., 2020). 

 
From the loss of control of use of substances dimension of SUD (Martin, Langenbucher et 

al. 2014, Auriacombe, Serre et al. 2018), the “craving”, “using in larger amount than intended” and 
“time spent to use” criteria had similar functioning across care settings. For cannabis and tobacco, 
the “difficulty to quit or control” criterion was more frequently endorsed in the past 12 months, in 
the treatment setting subgroup, which may explain why they sought treatment for addiction. 
Substance users in harm reduction settings could be either more interested in reducing harm than 
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controlling cannabis or tobacco use, or they could have been more successful in controlling the 
use of those substances since such individuals were likely to also use other substances (e.g., 
alcohol, opioids and cocaine) to compensate (Copersino et al., 2006; Peters & Hughes, 2010). 
Substitution between substances has been reported to occur to relieve craving or withdrawal 
(Copersino et al., 2006), related to common conditioned cues (Midanik, Tam, & Weisner, 2007), or 
similar pharmacological pathways, helping to control the use of one substance with another 
substance. Furthermore, some substance users in harm reduction settings could have other 
priorities than their use of tobacco and cannabis, due to their precarious situation. 

 
Of the pharmacological adaptation criteria (withdrawal and tolerance), cocaine users 

seeking addiction treatment endorsed "withdrawal" significantly more frequently than cocaine users 
in harm reduction settings. This could be because subjects entering treatment settings may 
attempt to reduce use before treatment access, and may experience more withdrawal as a 
consequence than substance users in HR settings who are not necessarily attempting to reduce 
use and are in an environment where access to substances is easier (Kervran et al., 2019; 
Moracchini et al., 2012). Another hypothesis is that users seeking addiction treatment are more 
prone to experience aversive withdrawal than the others and thus are more likely to look for help and 
addiction care. 

Of the consequences of use criteria, those related to social impairment and risky use 
(physical or psychological), which tend to be contextually and culturally bound (Auriacombe et al., 
2018; Martin, Langenbucher, Chung, & Sher, 2014) , functioned differently by care settings. The 
HR subgroup was more likely to endorse “social/interpersonal problems due to use” for cannabis 
and “neglect roles because of use” and “hazardous use” for tobacco, perhaps due to socio-
economic difficulties, often related to substance use or dealing activities that are more frequent 
among substance users in HR than for those in treatment (Kervran et al., 2019; Moracchini et al., 
2012). For tobacco, “psychological/physiological problems because of use” criterion was more 
frequently endorsed by substance users in treatment settings, possibly because this group was 
more aware of such damage caused by tobacco use. 

There were no criteria with consistent differential functioning by care settings across all 
substances. No Nonuniform DIF was found for the care setting for the 5 substances.  
 

Overall, the expected number of criteria endorsed was quite similar for those in harm 
reduction and treatment settings. For opioids, no individual criteria had a DIF, but insignificant 
functional differences of several criteria, when taken together, were added to give a significant 
DTF. These results assume that opioid users in HR will present more criteria at each level of latent 
trait severity than those in treatment. This suggests that opioid users in HR are more likely to be 
diagnosed with an opioid use disorder than opioid users in treatment and thus may be over-
diagnosed in this population. Substance users in treatment setting endorsed a greater number of 
cannabis criteria, perhaps driven by the increased likelihood of endorsing the “difficulty to quit or 
control” criterion. For cannabis the DTF indicates that cannabis users in Tx are more likely to be 
diagnosed or diagnosed more severely for a cannabis use disorder than those in HR. Future 
studies should determine exact causes of the DTF. 

 
Our DIF analyses, by age and by gender indicated that the majority of differences of 

functioning on criterion difficulty were associated with age, consistent with previous findings 
(Kervran et al., 2020). Such findings are more likely to be linked to the total duration of lifetime use. 
It seems of interest to use the duration of use or the age of onset of SUD as a covariate in future 
studies. In all the substance use disorders explored, males endorsed more frequently (lower 
difficulty) the “hazardous use” criterion than females, except opioids, suggesting that these criteria 
may not work well in female subgroups (Derringer et al., 2013). As shown in a study, males were 
significantly higher than females on all of the sensation seekers scale scores (Shulman, Harden, 
Chein, & Steinberg, 2015; Zuckerman, Eysenck, & Eysenck, 1978), explaining that males reported 
more situations physically at risk under the influence of alcohol, in addition to the disinhibition 
induced by alcohol use. This will need to be monitored in future studies.  
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Study limitations are acknowledged. The sample size for the HR subgroup was small for 
some substances. A larger sample would give more precise estimates and greater ability to detect 
differences. While the MIMIC model is the recommended method for small sample sizes (as in HR 
group) and is convenient because it allows every item to be evaluated, it often leads to high Type I 
error rates (Chun, Stark, Kim, & Chernyshenko, 2016). But in our study no Nonuniform DIF was 
found for the care setting. In a previous study among the substance user treatment seeking 
subgroup, DIF and DTF by psychiatric comorbidities were found  (Kervran et al., 2020). Since 
substance users in treatment settings showed more severe mental health disability than substance 
users in HR settings (Compton, Thomas, Stinson, & Grant, 2007; Kidorf et al., 2004; Kidorf et al., 
2010; Metzger et al., 1990; Ross et al., 2002), future studies should explore if psychiatric 
comorbidities in the treatment subgroup could explain the DIF and DTF observed. These 
populations are different in terms of precariousness (Moracchini et al., 2012; Ross et al., 2005), 
which has not been fully explored in this study, and which could explain the DIF of criteria related 
to consequences of use that are contextually and culturally bound. Finally, we cannot exclude that 
some users attending HR settings may also have been attending treatment settings and 
conversely, some subjects seeking treatment may also have been attending HR settings. 
Nonetheless, our data show that HR participants were different from Tx participants, especially on 
substance use, supporting that we did not study the same substance users recruited from different 
locations, but different subjects in different care settings. 

 
 In conclusion, the present study in a large sample of substance users in two different types 
of care settings supported the unidimensionality of the 11 DSM-5 criteria and applicability of all 
criteria and diagnosis. It is important to distinguish « peripheral » characteristics from the « core » 
characteristics of the disorder (Martin, Langenbucher et al. 2014, Auriacombe, Serre et al. 2018). 
Central features can be defined as symptoms and constructs that directly reveal the underlying 
internal dysfunction of the disorder, such as loss of control of use for substance use disorders 
(Martin, Langenbucher et al. 2014). Peripheral features do not directly index these internal 
dysfunctions (loss of control), but its consequences (Martin, Langenbucher et al. 2014). While the 
majority of the loss of control of substance use criteria, including craving, larger amount/longer, 
time spent and quit/control criteria, considered by some to be the core feature of addiction 
(American Psychiatric Association, 2013; Auriacombe et al., 2018; Martin et al., 2014), functioned 
well in the different care settings, the criteria related to consequences of use had several instances 
of differential functioning, calling into question their inter-context stability (DIF). This is why we 
suggest that they may be considered as peripheral rather than central characteristics of use 
disorders, notwithstanding that they should be a cause for concern by treatment providers and are 
a cause for impairment and suffering for users with addiction (Auriacombe et al., 2018; Martin et 
al., 2014; Pickard & Ahmed, 2016). 
 Several studies suggest that the substance use disorders should be diagnosed using the 
central dimension of the disease which is loss of control of use (Martin, Langenbucher et al. 2014, 
Auriacombe, Serre et al. 2018).  Future studies should explore if the current set of 11 criteria could 
be simplified with less criteria more focused on those related to the direct expression of the loss of 
control of substance use (including craving, larger amount/longer, time spent and quit/control 
criteria) without losing any of the current psychometric quality.  
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Figure 1: MIMIC models for Uniform and Nonuniform Differential Item Functioning (DIF) 
testing; the solid lines indicate the tested DIF and the dashed lines the adjustment variables links.  
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Table 1: Sociodemographic and addiction severity variables in a substance using sample, by substance and care setting. 
 
 Total sample Alcohol (n=876) Opioids (n=233) Cocaine (n=223) Cannabis (n=599) Tobacco (n=1142) 

 HR Tx HR Tx HR Tx HR Tx HR Tx HR Tx 

Age – Mean (SD) 34.2(8
) 

38.6 
(12) 

34.9(8.1) 40.3(11.6) 33.6(7.9) 34.3(9.7) 34.2(7.8) 32.8(7.8) 35.2(8.1) 33.5(9.6) 34.1(7.8) 38.3(11.3) 

Males – n (%) 99 
(76.2) 

914 
(67.3) 

74(83.2) 569(72,3) 79(77.5) 89(67.9) 63(76.8) 115(81.6
) 

75(79.0) 398(79.0) 97(75.8) 660(65.1) 

Level of education ≥ 12 
years – n (%) 

34 
(26.6) 

799 
(59.3) 

21(23.9) 471(60.5) 32(32.0) 58(44.6) 16(19.5) 69(48.9) 22(23.7) 242(48.2) 34(27.0) 609(60.4) 

Number of years of 
regular use – Mean (SD) 

-  14.7(7.9) 14.3(10.6) 6.3(4.8) 5.1(4.5) 6.3 (6.6) 4.3(4.6) 18.0(8.3) 13.8(8.9) 19.5(8.0) 20.0(10.5) 

Mean number of use days 
in the last 30 days 

-  26.3(7.1) 15.4(11.7) 25.5(8.3) 23.5(10.9) 14.0(10.7) 5.3(7.7) 23.9(8.8) 20.2(12.1) 29.4(3.7) 27.0(8.3) 

Poly-addiction – n (%) 129 
(99.2) 

769 
(56.6) 

89(100) 554(70.4) 102(100) 100(76.3) 81(98.8) 127(90.1
) 

94(99.0) 410(81.4) 127(99.2) 701(69.1) 

DSM-5 criteria               

No. endorsed SUD criteria 
– Mean (SD) 

-  6.6 (2.8) 6.9 (3.0) 8.3 (2.2) 7.4 (2.6) 7.2 (3.1) 7.2 (3.2) 5.6 (2.8) 6.7 (2.9) 5.5 (2.3) 5.0 (2.5) 

SUD diagnosis – n (%)   87 (98) 728 (93) 102 (100) 128 (98) 76 (93) 133 (93) 87 (91) 474 (95) 119 (94)  928 (92) 

Mild   15 (17) 60 (8) 1 (1) 7 (5) 8 (10) 17 (12) 14 (15) 56 (11) 14 (11) 157 (16) 

Moderate   15 (17) 122 (16) 15 (15)  23 (18) 9 (11) 15 (9) 27 (28) 78 (16) 44 (35) 334 (33) 

Severe   57 (64) 546 (69) 86 (84) 98 (75) 59 (72) 101 (72) 46 (48) 340 (68) 61 (48) 437 (43) 

 
S.D.: Standard Deviation; HR: substance users in harm reduction setting; Tx: substance users in treatment setting.  
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Table 2: Parameter estimates from Confirmatory factor analysis 1-factor model, by substance. 

CFI: Comparative Fit Index, TLI: Tucker Lewis Index, RMSEA: Root Mean Square error of approximation 

 Alcohol (n=876) Opioids (N=233) Cocaine (n=223) Cannabis (n=599) Tobacco (n=1142) 

 factor 
loading 

Prevalenc
e (%) 

factor 
loading 

Prevalenc
e (%) 

factor 
loading 

Prevalenc
e (%) 

factor 
model 
loading 

Prevalenc
e (%) 

factor 
loading 

Prevalenc
e (%) 

Large amount/longer 0.469 81.3 0.586 73.8 0.736 77.6 0.647 58.4 0.568 73.9 
Quit/control 0.707 65.1 0.566 81.1 0.667 57.0 0.627 55.9 0.498 67.6 

Time spent 0.629 52.5 0.662 67.4 0.793 68.6 0.615 54.4 0.593 39.0 

Craving  0.825 70.9 0.699 87.1 0.826 78.9 0.789 77.8 0.780 80.0 

Neglect roles 0.603 51.9 0.739 35.6 0.680 43.5 0.529 38.2 0.484 10.9 

Social/interpersonal 
problems 

0.735 65.3 0.573 60.9 0.689 64.1 0.589 57.4 0.410 26.9 

Activities given up 0.782 51.6 0.778 67.0 0.794 58.7 0.646 53.4 0.579 15.1 
Hazardous use 0.380 72.1 0.421 59.7 0.478 73.1 0.328 71.3 0.354 22.2 
Psychological/physical 
problems 

0.673 59.1 0.553 69.5 0.815 64.1 0.623 54.8 0.448 58.2 

Tolerance 0.613 66.2 0.601 85.8 0.690 72.2 0.636 64.6 0.645 45.6 

Withdrawal 0.731 49.5 0.678 89.7 0.673 50.7 0.741 65.8 0.697 70.1 

           

Model fit indices           

CFI 0.967  0.954  0.980  0.970  0.919  

TLI 0.958  0.942  0.975  0.962  0.899  

RMSEA 0.053  0.048  0.048  0.045  0.055  
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Figure 2: Item characteristic curves from IRT models of alcohol, opioids, cocaine, 
cannabis and tobacco DSM-5 use disorder. 
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Table 3: Uniform Differential Item Functioning (DIF): modification indices (MI) values of the independent association test (between the 
criterion and the care setting), adjusted for age, gender, poly-addiction and level of education. 
DSM classification of criteria Criteria Alcohol 

(n=876) 
Opioids 
(N=233) 

Cocaine 
(n=223) 

Cannabis 
(n=599) 

Tobacco 
(n=1142) 

Loss of control Large amount/longer  7.052 1.298 0.675 0.097 0.326 
Quit/Control 4.685 2.742 5.378 12.390 29.252 

Time spent  1.067 0.308 0.511 0.158 7.090 
Craving 0.092 1.068 0.719 0.391 1.901 

Social Impairment Activities given up 0.121 0.385 0.640 0.005 1.017 
Social/interpersonal problems  1.427 4.754 1.435 13.739 0.006 
Neglect role 0.082 0.076 0.268 0.430 31.972 

Risky use Hazardous use 6.920 2.083 0.081 1.941 24.448 
Psychological/Physical problems 1.112 0.082 2.524 0.059 10.835 

Pharmacological adaptation Tolerance 3.447 0.083 2.128 0.092 1.960 
Withdrawal 0.856 1.999 8.303 1.160 3.648 

 
Note: Uniform DIF or independent association (between the criterion and the care settings) is indicated by statistically significant modification 
indices (MI) (in bold) 
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Figure 3: Differential Test functioning by care settings.  

 
Note: For each substance, we examined DTF by 
care settings (Tx vs. HR). The rDTF was the 
average difference in the expected number of 
criteria for individuals with the same trait severity 
in each subgroup.  
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