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MBID Mild to borderline intellectual impairment 

MI Metacognitive index 

MoCA® Montreal Cognitive Assessment® 

pSUD Polysubstance Use Disorder 

PTSD Post-Traumatic Stress Disorder 

SCL-90-R Symptom Checklist 90-Revised 

STAYER Stavanger Study of Trajectories of Addiction 

SUD Substance Use Disorder 

SD Standard Deviation 

SWLS Satisfaction With Life Scale 

WASI Wechsler Abbreviated Scale of Intelligence 

WHO World Health Organization 
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Abstract 

Background 

Research has repeatedly demonstrated that cognitive impairment among patients with 

substance use disorder (SUD) is high and associated with poorer SUD treatment 

outcomes. Identifying cognitive impairment may be pivotal in tailoring the delivery 

of treatment for this patient cohort. Clinicians typically rely on short screening 

instruments measuring broad cognitive domains for the identification of cognitive 

impairment. However, the ecological validity for such instruments in terms of 

predicting long-term clinically relevant outcomes in patients with an SUD is not well 

established. This PhD project examines the prevalence rates of cognitive impairment 

derived from frequently used short assessment instruments. It also assesses these 

instruments’ ability to predict long-term substance use and psychological distress 

among patients with polysubstance use disorder (pSUD). Additionally, it examines 

the characteristics of patients with pSUD with coocurring borderline intellectual 

impairment (BIF). 

 

Aims 

Paper I. To examine the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. 

Paper II. To investigate the predictive value of measures from common cognitive 

screening instruments on long-term substance use among patients with pSUD. 

Paper III. To investigate the predictive value of measures from common cognitive 

screening instruments on long-term psychological distress and interactions between 

substance use, cognitive impairment and psychological distress among patients with 

pSUD. 
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Method 

The project featured a prospective longitudinal cohort design. A total of 208 patients 

with SUD were recruited at convenience across 10 outpatient and residential enrolment 

sites within the specialized SUD treatment services in the Stavanger University 

Hospital catchment area. The sample of patients with pSUD comprised 164 

participants. Cognitive impairment was measured with the Wechsler Abbreviated Scale 

of Intelligence (WASI), the Montreal Cognitive Assessment® (MoCA®), and the 

Behaviour Rating Inventory of Executive Function – Adult version (BRIEF-A). 

Psychological distress was measured by the Symptom Checklist 90-Revised (SCL-90-

R), and substance use was measured by the Drug Use Identification Test – 

Consumption items (DUDIT-C). We conducted frequency analysis to establish 

prevalence rates of cognitive impairments according to the specific cognitive screening 

instruments and described differences in characteristics between the BIF and non-BIF 

groups. We performed logistic regression analyses to examine the predictive value of 

the specific cognitive screening instruments with substance use and psychological 

distress at the one- and five-year follow-ups as the dependent variables. 

 

Results 

Prevalence rates of cognitive impairment. In Paper I we found a prevalence rate of BIF 

of 13.6%. Only one participant scored within the IQ range of intellectual disability (IQ 

50–70). In Paper II, we identified MoCA® and BRIEF-A derived cognitive impairment 

prevalence rates of 33% and 60%, respectively. 

Characteristics of BIF. In Paper I, we found that participants with BIF displayed an 

elevated level of self-reported psychological distress compared to those without BIF, 

while other disparities were not observed. A post hoc regression analysis, controlling 

for possible confounders, confirmed the independent association between 

psychological distress and BIF. 
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Prediction of substance use. In Paper II, we found no association between results from 

WASI, MoCA® and BRIEF-A, and substance use outcomes one or five years after 

treatment initiation except for MoCA® and continuous DUDIT-C scores at year one. 

The WASI, MoCA® and BRIEF-A did not predict abstinence or heavy substance use 

one and five years after treatment initiation. 

Prediction of psychological distress. In Paper III, MoCA® defined cognitive 

impairment proved to be a significant independent predictor of long-term 

psychological distress even after controlling for the effect of psychological distress at 

treatment initiation. However, BRIEF-A defined cognitive impairment lost statistical 

significance as a predictor of psychological distress at follow-ups when the effect of 

baseline psychological effect was controlled for. The relationship between WASI and 

psychological distress was equivocal, as it did not show a clear prediction pattern. 

When compared to baseline distress and substance use at one- and five-year follow-

ups, the cognitive instruments exhibited limited explanatory power for long-term 

psychological distress. 

 

Conclusion 

The results in this PhD project indicate that there may be an overrepresentation of 

cognitive impairments, including BIF, among patients in SUD treatment. However, the 

utility of the WASI, MoCA® and BRIEF-A to predict long-term substance use and 

psychological distress in a clinical context appears to be limited. The project highlights 

the need to develop neuroscience-informed, viable and ecologically valid assessment 

procedures that can identify cognitive impairment in SUD populations. 
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Sammendrag 

Gjentatte studier har vist at forekomsten av svekket kognitiv fungering blant pasienter 

med rusmiddellidelser er høy og assosiert med svakere behandlingsutfall i 

rusbehandling. Identifisering av svekket kognitiv fungering kan være avgjørende for 

å tilpasse behandlingen til denne pasientgruppen. Klinikere benytter oftest korte 

screeninginstrumenter som måler brede kognitive domener for å identifisere svekket 
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Metode 

Prosjektet benytter et prospektivt longitudinelt design. Totalt 208 pasienter med 

rusmiddellidelse ble rekruttert ved bekvemmelighet fra 10 poliklinikker og 

døgnenheter ved tverrfaglig spesialisert rusbehandling i Stavanger 

Universitetssykehus sitt opptaksområde. Utvalget av pasienter med pSUD utgjorde 

164 deltakere. Svekket kognitiv fungering ble utledet fra Wechsler Abbreviated Scale 

of Intelligence (WASI), Montreal Cognitive Assessment® (MoCA®), og Behaviour 

Rating Inventory of Executive Function – Adult version (BRIEF-A). Psykisk 

lidelsestrykk ble utledet fra Symptom Checklist 90-Revised (SCL-90-R), og 

rusmiddelinntak ble utledet fra Drug Use Identification Test – Consumption items 

(DUDIT-C). Vi gjennomførte frekvensanalyse for å fastslå prevalensrate til svekket 

kognitiv fungering i henhold til de ulike kognitive screeninginstrumentene og beskrev 

forskjeller i karakteristika mellom BIF og ikke-BIF gruppene. Vi gjennomførte 

logistisk regresjonsanalyse for å undersøke den prediktive verdien til de ulike 

kognitive screeninginstrumentene med rusmiddelinntak og psykologisk lidelsetrykk 

ved ett- og femårs oppfølging som avhengig variabel. 

 

Resultat 

Prevalensrate for svekket kognitiv fungering. I Artikkel I fant vi en BIF prevalensrate 

på 13.6%. Kun én deltaker skåret i IQ-området til psykisk utviklingshemming (IQ 

50–70). I Artikkel II og Artikkel III identifiserte vi prevalensrate av svekket kognitiv 

fungering utledet ved MoCA® og BRIEF-A på henholdsvis 33% og 60%. 

BIF karakteristika. I Artikkel I fant vi at deltakere med BIF hadde forhøyet 

selvrapportert psykisk lidelsestrykk sammenliknet med deltakere uten BIF mens 

andre forskjeller ikke ble funnet. En post hoc regresjonsanalyse som kontrollerte for 

mulige konfunderende variabler bekreftet den uavhengige assosiasjonen mellom 

psykisk lidelsestrykk og BIF. 
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Prediksjon av rusmiddelbruk. I Artikkel II fant vi ingen assosiasjon mellom resultater 

fra WASI, MoCA® og BRIEF-A og rusmiddelinntak ved år en og fem ut over 

MoCA® og kontinuerlige DUDIT-C skårer ved år en. WASI, MoCA® and BRIEF-A 

predikerte ikke avhold fra eller omfattende rusmiddelbruk ett og fem år etter 

behandlingsoppstart. 

Prediksjon av psykisk lidelsestrykk. I Artikkel III var svekket kognitiv fungering 

utledet ved MoCA® en signifikant uavhengig prediktor for langsiktig psykisk 

lidelsestrykk også etter at effekten av psykisk lidelsestrykk ved inklusjonstidspunktet 

var kontrollert for. Imidlertid mistet svekket kognitiv fungering utledet fra BRIEF-A 

statistisk signifikans som prediktor for psykisk lidelsestrykk ved senere målepunkter 

etter at effekten av psykisk lidelsestrykk ved inklusjonstidspunktet var kontrollert for. 

Forholdet mellom WASI og psykisk lidelsestrykk var uklart da det ikke fremkom et 

klart prediksjonsmønster. Sammenliknet med psykisk lidelsestrykk målt ved 

inklusjonstidspunktet og rusmiddelbruk ved ett- og femårs oppfølging, viste de 

kognitive instrumentene begrenset forklaringsverdi for langsiktig psykisk 

lidelsestrykk. 

 

Konklusjon 

Resultatene i dette PhD-prosjektet indikerer at svekket kognitiv fungering inkludert 

BIF kan være overrepresentert blant pasienter i rusbehandling. Imidlertid fremstår 

nytteverdien til WASI, MoCA® and BRIEF-A for å predikere langsiktig 

rusmiddelbruk og psykisk lidelsestrykk i en klinisk kontekst begrenset. Prosjektet 

understreker behovet for å utvikle nevrovitenskaplig informerte, hensiktsmessige og 

økologisk valide utredningsprosedyrer som kan identifisere svekket kognitiv 

fungering blant pasienter med rusmiddellidelse. 
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1. General introduction and theoretical framework 

1.1 Background 

The research field intersecting neurocognition and substance use disorder (SUD) has 

sharply advanced the understanding of the underpinning mechanics and clinical 

implications of cognitive impairments in recent decades (Kwako et al., 2016; 

Verdejo-García, 2018; Verdejo-García, Garcia-Fernandez, et al., 2019; Volkow & 

Boyle, 2018; Volkow et al., 2016). However, the translation of findings from 

neurocognitive research into clinical practice and guidelines has been slow (Verdejo-

García, Lorenzetti, et al., 2019). Numerous national and international initiatives have 

highlighted the necessity of bridging the gap between neurocognitive research and 

clinical practice, including the National Brain Health Strategy (2018–2024) (HOD, 

2017), initiatives paralleling the Research Domain Criteria developed by the US 

National Brain Health Strategy (Insel et al., 2010; Kwako et al., 2016; Litten et al., 

2015), the Neuroscience Interest Group of the International Society of Addiction 

Medicine (Verdejo-García, Lorenzetti, et al., 2019), the Norwegian competence 

center for TSB (UiO, 2023) and expert clinical and research communities (Yücel et 

al., 2019). 

The identification of both primary illness and coexistent cognitive or psychiatric 

conditions carries significance in the understanding and tailoring of treatment for 

patients with SUD (Braatveit et al., 2018b; Cardoso et al., 2016; Ciraulo et al., 2003; 

Daigre et al., 2019; Domínguez-Salas et al., 2016; Morisano et al., 2014; Najt et al., 

2011; Santucci, 2012; Sofuoglu et al., 2016; Verdejo-García, Garcia-Fernandez, et 

al., 2019; Volkow & Blanco, 2023). However, there are major theoretical and 

practical obstacles that impede the assessment of cognitive function among 

individuals with SUD, and clinicians frequently must resort to short cognitive 

screening instruments. Moreover, currently available and viable cognitive assessment 

tools are not specifically developed for the SUD population and lack well-established 

validity for assessing long-term clinically relevant treatment outcomes. 
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The aim of the current PhD project is to further bridge the gap between the clinical 

field of SUD treatment and the research field of neurocognition by investigating the 

utility of brief cognitive assessment tools for patients with polysubstance use disorder 

(pSUD). This will be achieved by examining the predictive validity of clinically well-

established cognitive screening tools as well as establishing prevalence rates of 

cognitive impairment among patients with pSUD. The aspiration is that insights 

gained from this project will serve as a foundation for guiding future research 

endeavours aimed at refining and developing assessment protocols specifically 

tailored for individuals with SUD. 

1.2 Substance use disorder 

1.2.1 Substance use disorder, definition and prevalence 

Substance use disorder (SUD) is a pressing public health problem leading to 

considerable personal suffering, excess morbidity, mortality and considerable 

economic and social burden on society (Degenhardt et al., 2018; van Amsterdam et 

al., 2013; World Health Organization, 2019). Compared to other mental disorders, 

SUD is a leading cause of premature mortality (Whiteford et al., 2013). Globally, an 

excess of 35 million people are affected by drug addiction (World Health 

Organization, 2019), with annual deaths estimated to be approximately 0.5 million. 

The lifetime prevalence of SUD in Norway is estimated to be 10–20% (Grønholt et 

al., 2014), which is comparable to the Norwegian lifetime prevalence rates for other 

common psychiatric disorders, such as major depressive disorder, specific phobia and 

social anxiety (Reneflot et al., 2018). Moreover, the main causes of production loss in 

Norway are due to mental disorders and SUD (Kinge et al., 2023). In 2021, 

approximately 33,000 patients received treatment from the Norwegian 

multidisciplinary specialized addiction health services (Tverrfaglig Spesialisert 

Rusbehandling [TSB]), with 14,961 discharges from treatment (Bremnes & 

Indergård, 2022). The high prevalence rate and significant socioeconomic, health 

related, interpersonal and personal consequences of SUD underscore the pressing 

necessity for effective treatment options for this patient cohort. While there have been 
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advances in the prevention, treatment and long-term follow-up of SUD during the last 

20 years, the results from SUD treatment are still unsatisfactory, particularly among 

adolescents and young adults (Belendiuk & Riggs, 2014). 

SUD is nosologically categorized within the Diagnostic and Statistical Manual of 

Mental Disorders, 5th Edition (DSM-5) (APA, 2013) and encompasses the categories 

of substance abuse and dependence from previous DSM editions. The DSM-5 lists 11 

symptoms related to loss of behavioural control, physical dependence, social 

problems and hazardous use. Individuals exhibiting two to three symptoms are 

considered to have a “mild” disorder, four to five symptoms constitute a “moderate” 

disorder, and six or more symptoms constitute a “severe” SUD – commonly 

characterized as addiction. The corresponding International Classification of Diseases 

10th Revision (ICD-10) (WHO, 1992) diagnostic codes recommended by DSM-5 are 

F1x.10 - harmful use for the diagnosis of mild substance use disorder and F1x.20 - 

dependence syndrome for both moderate and severe substance use disorder (APA, 

2013). In the International Classification of Diseases 11th Revision (WHO, 2022), 

harmful substance use and dependence remain separate nosological categories with 

minor modifications made to the diagnostic requirements. Participants in the research 

for the current thesis met the criteria for either a diagnosis of F1x.1 harmful use or 

F1x.2 dependency syndrome as delineated by the ICD-10. However, the term SUD 

will be used throughout the thesis when referring to substance-related disorders as 

described both by the ICD-10 and the DSM-5. 

1.2.2 Polysubstance use 

Polysubstance use is the consumption of more than one substance on separate 

occasions (sequential use) or at the same time (concurrent use) (Crummy et al., 

2020). In this thesis, polysubstance use disorder (pSUD) refers to the use of multiple 

substances as part of a pattern of problematic substance use, in which the individual 

meets criteria for SUD for some, but not necessarily all substances used (Erga et al., 

2021). The majority of clinical research on SUDs has been directed towards 

particular substances in isolation, with a history of polysubstance use typically 

considered an exclusion criterion (Crummy et al., 2020). However, polysubstance use 
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is common in both clinical and population samples (Bhalla et al., 2017; McCabe et 

al., 2017) and represents up to 91% of treatment-seeking patients, who consume an 

average of 3.5 substances (Onyeka et al., 2012). Moreover, polysubstance use is 

frequent in patients seeking treatment for monosubstance use disorders (Brooner et 

al., 1997; Choi & DiNitto, 2019; Nasreddine et al., 2005; Palamar et al., 2018; 

Staines et al., 2001; Timko et al., 2018). 

Patients with polysubstance use display a more severe clinical profile than patients 

with monosubstance use. Polysubstance use is recognized as a growing public health 

concern associated with poorer outcomes, somatic comorbidities and higher mortality 

rates (Bhalla et al., 2017; Bourgault et al., 2022; Crummy et al., 2020; Timko et al., 

2018). Polysubstance use is also associated with higher recidivism rates (Håkansson 

& Berglund, 2012). Compared to monosubstance users, individuals with 

polysubstance use tend to be male, are younger (Bhalla et al., 2017), have an earlier 

onset of substance use (Preti et al., 2011), have higher levels of psychological distress 

and personality disorders (Andreas et al., 2015; Booth et al., 2010; Landheim et al., 

2003; Martinotti et al., 2009; Preti et al., 2011; Smith et al., 2011), more severe and 

persistent cognitive impairments (Bourgault et al., 2022; Hadjiefthyvoulou et al., 

2012; Lewis et al., 2020; Selby & Azrin, 1998), and poorer social adjustment and 

lower socioeconomic status (Bhalla et al., 2017; McCabe et al., 2017; Quek et al., 

2013). These characteristics are associated with an increased risk of treatment 

dropout and relapse (Agosti et al., 1996; Andersson et al., 2018; Brorson et al., 2013; 

Caldeiro et al., 2008; Daigre et al., 2019; Flynn & Brown, 2008; Şimşek et al., 2019; 

Stark, 1992). Thus, polysubstance use poses a considerable challenge for SUD 

treatment services, the overall mental health care system, and the criminal justice 

system (Andreas et al., 2015; Connor et al., 2014; Flynn & Brown, 2008; Håkansson 

& Berglund, 2012; Williamson et al., 2006). 

1.3 The neurocognitive substrate of SUD 

The development of SUD is related to a complex interplay between biological and 

environmental determinants comprising genetics, epigenetics, developmental 
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attributes, neurocircuitry, social and cultural systems, stress, trauma and exposure to 

alternative reinforcers (Agrawal & Lynskey, 2008; Belcher et al., 2014; Ewald et al., 

2019; Volkow & Boyle, 2018; Yücel et al., 2007). However, neurocognitive models 

addressing substance use and its association with neural dysfunction and related 

cognitive deficits have received considerable attention in preclinical research and 

now considered a predominant perspective in the understanding of SUD pathogenesis 

(Bickel et al., 2018; Ochterbeck & Forberger, 2022; Yücel et al., 2019).  

The brain disease model of addiction conceptualizes SUD as a chronically relapsing 

disorder of impulsivity and compulsivity that can be heuristically recognized as a 

three-staged composite addiction cycle of binge/intoxication, withdrawal/negative 

affect, and preoccupation/anticipation (craving) (Koob & Volkow, 2010; Volkow et 

al., 2016). The compulsive substance intake characterizing severe SUD may be 

perceived as the endpoint of a sequence of transitions spanning from initial 

spontaneous or voluntary controlled use to progressive loss of control over substance-

seeking and self-administration (Everitt, 2014; Everitt & Robbins, 2005; Everitt & 

Robbins, 2016; Yücel et al., 2019). Substances impact neurocognitive functioning 

directly by inducing alterations in neurochemistry and long-term plasticity in 

neurocircuitry across three functional systems: the incentive salience (or reward) 

system, negative emotionality (including the stress system), and the executive control 

system (Koob & Le Moal, 2005; Kwako et al., 2016; Yücel et al., 2019). Dysfunction 

in these neurocognitive domains forms core functional elements of SUD and closely 

maps to the stages in the addiction cycle, but is also viewed as concurrent 

contributors to SUD and relapse vulnerability (Kwako et al., 2016; Ramey & Regier, 

2019). 

During acute intoxication, the substance stimulates increased dopamine transmission 

in the mesocorticolimbic system (originating in the ventral tegmental area and 

projecting to the nucleus accumbens and associated ventral striatal areas as well as 

prefrontal cortex, orbito-frontal cortex and anterior cingulate). The sudden dopamine 

transmission flux in the mesolimbic pathway, particularly in the nucleus accumbens 

shell, drives the initial incentive salience and reward of substances that underlie cue-
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induced drug-seeking and self-administration behaviour (Berridge & Robinson, 2016; 

Chiara & Bassareo, 2007; Koob & Volkow, 2016; Volkow & Boyle, 2018). Repeated 

substance administration induces mesolimbic sensitization, resulting in lasting 

incentive salience alterations responsible for reward sensitization and reward 

prediction errors, which renders the brain motivational systems hyperreactive to 

substance-related cues at the cost of reduced salience towards natural reinforcers 

(Berridge & Robinson, 2016; Goldstein & Volkow, 2002, 2011; Verdejo-García, 

2020). Pavlovian and instrumental learning represent a key approach to 

understanding the transition from voluntary to compulsive substance use. In this 

context, initial substance administration is goal-directed and controlled by action–

outcome mechanisms. After prolonged exposure to substances, drug-seeking shifts to 

a habitual stimulus–response behaviour that is insensitive to outcome devaluation 

(Corbit et al., 2014; Everitt & Robbins, 2016; López et al., 2016; Zapata et al., 2010). 

The transition is neurobiologically mediated by a shift from prefrontal cortical to 

striatal control over drug-seeking and drug-intake behaviour as well as a shift from 

ventral to dorsal striatum activation (Everitt & Robbins, 2016; Murray et al., 2012). 

As behaviour shifts from impulsivity to compulsivity, the motivation of substance-

related behaviour also shifts from positive to negative reinforcement and greater 

automaticity (Antons et al., 2020; Koob & Volkow, 2016). Obstruction of prolonged 

substance administration, acute or protracted, is associated with a withdrawal 

syndrome that may be understood in terms of motivational aspects and better 

characterized as a negative emotional state (e.g., dysphoria, increased sensitivity to 

stress, depression, anhedonia, irritability and anxiety) rather than physical symptoms 

of withdrawal, which are usually short-lived (Janiri et al., 2005; Koob, 2009; Koob & 

Le Moal, 1997; Koob & Volkow, 2010; Volkow & Boyle, 2018). Neural circuits 

underpinning the withdrawal phase comprise basal forebrain areas, including the 

extended amygdala and habenula, as well as decreased activity in the 

mesocorticolimbic dopamine system, and implicate neurotransmitters and 

neuropeptides such as corticotropin-releasing factor, norepinephrine and dynorphin 

(Batalla et al., 2017; Koob & Le Moal, 2005). In this context, it is proposed that 

substance-seeking and self-administration in severe SUD is driven by negative 
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reinforcement and instrumental avoidance learning by, at least transiently, removing 

or avoiding negative emotional states (Koob & Le Moal, 2005; Wikler, 1973). In 

addition, negative emotional states may influence habit learning by inducing 

insensitivity to outcome value and altering action-oriented contingencies (Everitt & 

Robbins, 2016). Koob (2008) posits that negative emotionality reflects a hedonic 

homeostatic dysregulation and change in the allostatic state, i.e., a chronic deviation 

of the hedonic regulatory system from its normal operation level following repeated 

substance administration. This hedonic allostatic shift is hypothesized to be 

underpinned by dysregulation of the reward system and recruitment of the brain stress 

system, leading to long-lasting increases in both reward thresholds (hedonic 

habituation and tolerance) and aversive anxiety-like responses that motivate and 

increase the propensity to initiate, sustain and escalate substance administration in 

efforts to maintain homeostasis. 

The progressive mesolimbic sensitization, dorsolateral accumbens driven stimulus–

response habit formation, and activation of the stress system is also concurrent with a 

weakening of top-down prefrontal control over striatal regions (Everitt & Robbins, 

2016; Klugah-Brown et al., 2020; Koob & Volkow, 2010; Zilverstand et al., 2018). 

Several dual-process theories have been proposed highlighting the role of higher-

order cognitive functions and emphasizing the interaction between bottom-up “drive” 

systems (e.g., the reward system or negative emotionality) and higher-order top-down 

cognitive “control” systems (Bechara, 2005; Bickel & Marsch, 2001; Bickel et al., 

2018; Goldstein & Volkow, 2011; Sofuoglu et al., 2016; Verdejo-García & Bechara, 

2009). The impaired Response Inhibition and Salience Attribution (iRISA) model 

posits that disruptions of top-down prefrontal cortex functioning and associated 

neural networks leads to attributing excessive salience to substances and substance-

related cues, reduced sensitivity to nonsubstance reinforces and reduced ability to 

inhibit maladaptive or disadvantageous behaviours, e.g., substance intake (Goldstein 

& Volkow, 2002, 2011). Zilverstand et al. (2018) reviewed the evidence in the 

neuroimaging literature with respect to the iRISA model and identified impairment 

within six large-scale brain networks (referred to as the reward, habit, salience, 
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executive, memory and self-directed networks) underpinning substance cue 

reactivity, decision making, inhibitory control and social emotional processing. The 

identified impairments in these networks are consistent with all major theories of 

SUD (Berridge & Robinson, 2016; Everitt & Robbins, 2016; Goldstein & Volkow, 

2011; Koob & Volkow, 2016; Redish et al., 2008; Verdejo-García & Bechara, 2009). 

Crucially, as predicted by the iRISA model, the severity of SUD is associated with a 

disengagement of the executive network (ventrolateral and dorsolateral prefrontal 

cortex) that supports the selection of possible behavioural responses, while abstinence 

and treatment upregulate it (Zilverstand et al., 2018). 

1.4 Cognitive impairments and SUD 

The nature and trajectories of SUD hinges on the interaction between individual-

based factors, e.g., genetics, neuroadaptation, psychopathology, and environmental 

and social drivers. Cognition has been proposed to interface nature and nurture in 

SUD (Verdejo-García, 2020). Genetic and early environmental influences shape the 

cognitive traits that dynamically interact with the environmental contexts throughout 

development to determine the individual’s vulnerability or resilience to develop an 

SUD (Kendler et al., 2012). Simultaneously, substance use directly and indirectly 

impacts neurocognitive functioning by producing alterations in neurochemistry that 

modify learning, cognitive control processes and environmental interactions (Everitt, 

2014; Everitt & Robbins, 2016). Translating key notions of contemporary 

neurobiological models into a cognitive framework may provide a more 

comprehensive and integrative understanding of SUD and allow for the expansion of 

their scope and impact (Mathews & MacLeod, 2005; Verdejo-García, 2020).  

Patients with SUDs often exhibit cognitive deficits that encompass domains including 

processing speed, selective and sustained attention, learning and memory, emotional 

processing, visuospatial and verbal abilities, executive functions, decision-making, 

social cognition, and emotional control (Bates et al., 2013; Bruijnen, Dijkstra, et al., 

2019; Fernández-Serrano et al., 2011; Rogers & Robbins, 2001; Toledo-Fernández et 

al., 2020; Verdejo-Garcia et al., 2019). Prevalence estimates of cognitive impairment 
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among SUD populations vary considerably and range from 20 — 80%, which reflects 

the heterogeneity of the research populations, substance class studied, definition of 

and severity of cognitive impairments, and assessment protocols, e.g., instruments 

utilized and time from cessation to assessment (Bates, Bowden, et al., 2002; 

Beurmanjer et al., 2022; Bruijnen, Dijkstra, et al., 2019; Copersino et al., 2009; 

Fernández-Serrano, Pérez-García, Perales, et al., 2010). However, cognitive 

impairments among individuals with SUD are typically more subtle than those 

observed in populations with acquired brain injury (Caracuel et al., 2008). 

Nonetheless, the domains of speed/attention, executive functioning and decision-

making have received particular attention as they are considered “meaningfully 

associated” with relevant SUD treatment outcomes such as treatment retention, 

relapse and quality of life (Verdejo-Garcia et al., 2019). 

It is also extensively documented that long-term use of psychoactive substances 

causes functional and structural brain alterations and subsequent cognitive 

impairments in cognitive domains such as episodic memory, emotional processing, 

visuospatial abilities, learning and several executive functions such as working 

memory, inhibition and decision making (Fernández-Serrano et al., 2011; Holst & 

Schilt, 2011; Rogers & Robbins, 2001; Verdejo-García & Pérez-García, 2007; Vik et 

al., 2004; Yücel et al., 2007). Furthermore, studies show that substances may induce 

both generalized and substance-specific effects on neuropsychological performance. 

(Fernández-Serrano et al., 2011; Fitzpatrick et al., 2020; Holst & Schilt, 2011; 

Klugah-Brown et al., 2020; Rogers & Robbins, 2001; Verdejo-García & Pérez-

García, 2007). It is subsequently suggested that sequential or simultaneous use of 

multiple substances may cause additive or synergetic neurocognitive effects, leading 

to greater impairment among polysubstance users compared to monosubstance users 

(Medina et al., 2006; Sung et al., 2013; Yücel et al., 2007). 

Sustained abstinence has been shown to be associated with volumetric brain recovery 

in regions underpinning executive functions among both alcohol and cocaine users 

(Connolly et al., 2013; Zou et al., 2018) and higher self-reported executive 

functioning (Hadjiefthyvoulou et al., 2012; Hagen, Erga, Hagen, et al., 2017). 
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Although studies show some recovery of cognitive function after substance 

abstinence, neurocognitive alterations may be persistent, even after a substantial 

period of time (Bates et al., 2005; Czapla et al., 2015; Fernández-Serrano et al., 2011; 

Gouzoulis-Mayfrank & Daumann, 2006b; Holst & Schilt, 2011; Vik et al., 2004; 

Zhong et al., 2016). However, it is noteworthy that cognitive dysfunction does not 

necessitate clinically significant impaired adaptive functioning (Abramovitch et al., 

2021; Arvidsson & Granlund, 2018; Berry et al., 2019; Bertelli et al., 2017; Braatveit 

et al., 2018b; Chaytor & Schmitter-Edgecombe, 2004; Spooner & Pachana, 2006; 

Tupper & Cicerone, 1990). 

While a portion of the cognitive deficits associated with SUD may originate from 

neuroadaptations (Klugah-Brown et al., 2020; Verdejo-García, 2018) or neurotoxic 

effects (Gouzoulis-Mayfrank & Daumann, 2006b; Pfefferbaum et al., 1998; Sung et 

al., 2013; Yücel et al., 2008) from the substance itself, several associated influences 

may contribute to the neurocognitive impairment profile (Melugin et al., 2021; 

Toledo-Fernández et al., 2020), including head trauma (Fals-Stewart & Bates, 2003; 

Marceau et al., 2016), family history of substance intake (Bates, Labouvie, et al., 

2002; Fals-Stewart & Bates, 2003), lower education (Bates, Labouvie, et al., 2002; 

Braatveit et al., 2018a; Latvala et al., 2009), congenital and premorbid impairments 

(Braatveit et al., 2018a; Fals-Stewart & Bates, 2003; Wilson et al., 2021; Yücel et al., 

2007), cooccurring psychiatric disorders (Fals-Stewart & Bates, 2003; Moraleda-

Barreno et al., 2020; Paelecke-Habermann et al., 2005; Shwartz et al., 2020; Sofuoglu 

et al., 2016; Yücel et al., 2007), cerebrovascular changes (ischemic and hemorrhagic 

events) or vasculitic disease (Rojas et al., 2005), hypoxia (Vik et al., 2004), 

HIV/AIDS (Norman et al., 2009) and malnutrition (Choi et al., 2021; Liu et al., 2003; 

Mahboub et al., 2021; Spencer et al., 2017). Thus, the cognitive impairments 

observed in the SUD population may originate from a complex interplay among a 

multitude of factors affecting multiple brain regions and cognitive domains. 
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1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 

 

 

28 

1.4.1 Borderline intellectual functioning 

Intelligence is the aggregate or global capacity of the individual to act purposefully, 

to think rationally and to deal effectively with the environment (Wechsler, 1944, p. 

3). Conventional psychometric tests of intelligence typically yield an intelligence 

quotient (IQ), which serves as a measure of general cognitive functioning. IQ 

conforms to a Gaussian distribution within the general population with the mean set 

at 100 and a standard deviation (SD) of 15. An IQ score between one and two SDs 

below the population mean (approximately an IQ between 70 and 85) is considered 

borderline intellectual functioning (BIF) and encompasses 13.6% of the general 

population. Originally, the DSM (APA, 1952, 1968) recognized BIF as a mental 

disorder with both intellectual and functional impairments. During revisions, BIF was 

removed from the disorder chapters in DSM-III (APA, 1980) due to the general 

argument that individuals with BIF do not consistently manifest reduced adaptive 

skills or functional impairment (Wieland & Zitman, 2016). BIF was also considered 

overinclusive as a nosological category (Ferrari, 2009). BIF is now coded in the 

DSM-5 in the V-section as a condition that may have clinical implications. (APA, 

2013) Correspondingly, the ICD-10 classifies BIF as R41.83, defined as a “symptom 

or sign involving cognitive functions and awareness” (WHO, 1992). BIF is therefore 

neither classified as a mental disorder nor typically considered a form of disability 

(Ferrari, 2009). However, studies show that individuals with BIF may exhibit 

difficulties in several aspects of life comparable to individuals with a diagnosis of 

intellectual disability (ID) and that individuals with BIF may need targeted support 

(Chen et al., 2006; Didden, 2017; Ferrari, 2009; Gigi et al., 2014; Hassiotis, 2015; 

Hassiotis et al., 2008; Lim et al., 2022; Melby et al., 2020; Nouwens, Lucas, 

Embregts, et al., 2017; Peltopuro et al., 2014; Snell et al., 2009). 

Research has demonstrated that IQ as a model of intelligence may not adequately 

capture the nature of cognitive impairments found in ID (Bertelli et al., 2017; 

Greenspan, 2017). The DSM-5 has also deemphasized reliance on the IQ cut-off 

score as a diagnostic criterion for and subclassification of ID (Wieland & Zitman, 

2016). Consequently, emphasis has been placed on adaptive functioning for the 



 

 

29 

diagnosis of ID. However, most studies identify BIF solely on measures of 

intellectual functioning, i.e., IQ ranging between 70 and 85 (Braatveit et al., 2018b). 

The lack of terminological consensus of BIF and absence in the main diagnostic 

classification is reflected in the research literature where operationalization varies 

widely. Studies investigating BIF typically classify BIF within mild-to-borderline 

intellectual disability (MBID) with IQ ranging between 50 and 85 (encompassing 

15.8% of the general population) or treat BIF as a control group (Peltopuro et al., 

2014). The term borderline intellectual disability (BID) is also used by some to 

describe individuals who meet all ICD-10/DSM-5 criteria for intellectual disability 

but exhibit both intellectual and adaptive impairments between one and two SDs 

below the population mean, along with concurrent evidence for childhood learning 

difficulties (Braatveit et al., 2018b; Braatveit, 2018). For simplification, the term BIF 

will be used throughout this thesis, reflecting the emphasis on neuropsychological test 

performance when defining intellectual impairment, also when referencing literature 

on BID and MBID. However, instances of terminological differences that are relevant 

for the interpretation of research findings and discussion will be addressed when 

pertinent. 

1.4.2 Prevalence of borderline intellectual functioning 

There is a scarcity of studies examining the prevalence rates of BIF in SUD 

populations, with reported rates varying considerably from 3% to 39% (Braatveit et 

al., 2018a; Luteijn et al., 2017; VanDerNagel et al., 2014). Prevalence data for BIF 

are difficult to compare because of a lack of consensus on terminology (i.e., whether 

mild intellectual disability and measures of adaptive function are included in the 

definition), differences in group characteristics, level of disability, treatment settings, 

comorbid psychiatric disorders, assessment procedures, and definition and scope of 

substance use (Braatveit et al., 2018b; Carroll Chapman & Wu, 2012; Salvador-

Carulla et al., 2013; van Duijvenbode & VanDerNagel, 2019). 
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1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 

 

 

30 

1.4.3 Executive functioning 

Executive functions refer to higher level top-down cognitive “control” processes that 

regulate goal-directed behaviour and are typically associated with complex cortical 

circuits that involve the prefrontal cortex and related regional neural networks 

(Friedman & Miyake, 2017; Friedman & Robbins, 2022). Executive functions are 

influenced by different internal and environmental factors, such as sleep, mood, and 

stress. As a result, the ability to regulate behaviour varies across situations and time 

(McKinney et al., 2020). Executive functions are sometimes considered separate from 

cognitive functions. Although distinct, several executive processes, e.g., working 

memory, inhibitory control, and cognitive flexibility, and neural systems are 

mobilized in response to complex task demands (Collette et al., 2005). Executive 

functions are also significant contributors to the so-called g-factor, which comprises 

cognitive capacities associated with fluid intelligence such as reasoning, problem-

solving, and planning (Ardila, 2018; Arffa, 2007; Bertelli et al., 2017; Friedman et 

al., 2006; Valls-Serrano et al., 2016). Several studies have highlighted impaired 

executive functions as key risk factors for the initiation of substance use, while also 

impacting the pathogenesis and treatment trajectory of SUD by compromising the 

regulation of attention, thought, emotions, and behaviour (Balconi et al., 2022; Blume 

& Alan Marlatt, 2009; Diamond, 2013; Domínguez-Salas et al., 2016; Hofmann et 

al., 2012; Jordan & Andersen, 2017; Kräplin et al., 2022; Volkow & Boyle, 2018; 

Wilson et al., 2021; Zilverstand et al., 2018). Furthermore, substance intake is 

associated with impaired executive functions. The extent to which substances impair 

executive functioning is influenced by factors such as the type of substance, 

substance combinations, dosage, duration of use and debut age (Bjork et al., 2022; 

Fernández-Serrano, Pérez-García, Schmidt Río-Valle, et al., 2010; Fernández-Serrano 

et al., 2011; Hadjiefthyvoulou et al., 2012; Lopes et al., 2017; Verdejo-García et al., 

2005). Impaired executive functioning, and in particular processes related to the 

cross-temporal organization of behaviour, is also considered a key transdiagnostic 

component in SUD (Kwako et al., 2016). The prevalence of mild executive 

dysfunction among treatment-seeking patients enrolled in a therapeutic community 

has been estimated to be between 70% for pSUD and 80% for alcohol mono-users. 



 

 

31 

However, this frequency dropped to 35% and 40%, respectively, when applying 

stricter criteria. Furthermore, working memory exhibited the highest impairment 

prevalence among the executive components analysed in both groups (Fernández-

Serrano, Pérez-García, Perales, et al., 2010). Others have found impaired executive 

impairments in the range of 45—63% among treatment-seeking patients with an SUD 

(McKowen et al., 2017; Verdejo-García et al., 2005). 

1.5 Cognition and SUD vulnerability in a developmental 
perspective 

Cognitive disruptions may significantly contribute to the initiation, misuse and 

maintenance of substance use in SUD. Executive function deficits (e.g., heightened 

impulsivity) and novelty seeking are characteristics of normative adolescent 

development, partly due to differential development in neural circuits involved in 

reward processing relative to top-down control systems during that developmental 

period (Casey et al., 2008; Hester et al., 2010; Rose et al., 2019). The adolescent 

propensity for risk-taking behaviour is reflected by the fact that alcohol and illicit 

substance use is typically initiated mid-adolescence (Kelly et al., 2019; Pedersen & 

Skrondal, 1998). 

Children and adolescents with poor impulse inhibition, externalizing disorders and 

attention-deficit hyperactivity disorder display neurocognitive characteristics 

including even higher impulsivity and reward sensitivity. These adolescents are more 

prone to engage in risk-taking behaviour compared to peers and represent subgroups 

with an augmented risk for later substance use and lifetime SUD (Elkins et al., 2007; 

Nigg et al., 2006; Rose et al., 2019; Squeglia et al., 2014). Furthermore, substance use 

during early adolescence interferes with neurodevelopment in a critical period for 

brain maturation, including the refinement of connectivity in the prefrontal cortex, to 

induce long-term neurocognitive changes that further exacerbate lifetime SUD risk 

(Crews et al., 2007; Hanson et al., 2011; Jordan & Andersen, 2017; Lisdahl, 2013; 

Lubman & Yücel, 2008; Salmanzadeh et al., 2020). However, executive functioning 

may play a more significant role in driving externalizing behaviour and leading to a 
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continuing loss of control over substance use in young adults with mild to moderate 

SUD, rather than being a vulnerability factor for SUD, which may be secondary and 

occurs after a prolonged period of hazardous use (Kräplin et al., 2022). 

Studies investigating the relationship between childhood IQ and later substance use 

have produced mixed results. Adolescents with BIF may be more likely to use 

substances and to be at a higher risk for developing SUD than their average IQ peers 

(Gigi et al., 2014; van Duijvenbode & VanDerNagel, 2019). However, high 

childhood IQ may also increase the risk of substance use in later life, particularly 

among women (White & Batty, 2011). Early cannabis use debut age is associated 

with impaired executive functioning (Jacobus et al., 2015) but not reduced IQ 

(Jackson et al., 2016). One possible pathway, at least in the case of cannabis use, is 

that high IQ is associated with traits for sensation seeking (Raine et al., 2002) and 

openness to experience (Furnham & Cheng, 2016) and that these traits are associated 

with substance use (Barnum & Armstrong, 2019; Erevik et al., 2017; Terracciano et 

al., 2008). 

1.6 Substance use and mental health 

Findings from multiple epidemiological and clinical studies demonstrate a general 

cooccurrence between SUDs and mental illness, such as mood and anxiety disorders, 

attention-deficit hyperactivity disorder, psychosis, personality disorders as well as 

suicidality and general psychological distress (Andreas et al., 2015; Brady et al., 

2013; Compton et al., 2007; Conway et al., 2006; De Alwis et al., 2014; Erga et al., 

2021; Grant et al., 2004; Hjemsaeter et al., 2020; Langås et al., 2012b; Magidson et 

al., 2012; Merikangas et al., 1998; Morisano et al., 2014; Pennay et al., 2011; Ross & 

Peselow, 2012; Torrens et al., 2011). Moreover, individuals with polysubstance use 

exhibit higher levels of psychological distress and personality disorders compared to 

mono substance users (Andreas et al., 2015; Booth et al., 2010; Landheim et al., 

2003; Martinotti et al., 2009; Preti et al., 2011; Smith et al., 2011). Overall, 

epidemiological studies indicate that approximately 50% of those with an SUD also 

have one or more comorbid mental disorders (Kessler et al., 1996). Among adults 
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receiving treatment from mental health care services, 30–50% have a comorbid 

substance use disorder (Sheidow et al., 2012; Toftdahl et al., 2016). The prevalence 

estimate of any mental illness among patients in SUD treatment settings is between 

40–90% (Landheim et al., 2003; Verheul et al., 2000). A Norwegian study found that 

approximately 90% of patients receiving care from either an SUD or psychiatric 

service had a comorbid SUD and lifetime mental illness (Langås et al., 2012). 

Conversely, sustained cessation, reduction of substances used, and abstinence from 

specific substanes are associated with a decrease in psychological distress and 

symptom alleviation (Andreas et al., 2015; Bahorik et al., 2016; Booth et al., 2010; 

Deng et al., 2012; Erga et al., 2021; Hagen, Erga, Nesvåg, et al., 2017). Despite 

efforts to clarify the causal mechanisms underlying the observed associations 

between SUDs and other mental health disorders, the nature and directionality of the 

association remains a significant challenge to researchers (Langås et al., 2012b; 

Morisano et al., 2014; Quello et al., 2005; Santucci, 2012). It has been proposed that 

substance intake itself is a risk factor for or can exacerbate mental disorders (Andreas 

et al., 2015; Ross & Peselow, 2012; Swendsen et al., 2010). Mental disorders may 

also precipitate SUD (Bakken et al., 2003; Langås et al., 2012b). However, both SUD 

and mental disorders may be secondary to common risk factors (Santucci, 2012). 

Evidence also suggests a reciprocal influence between SUD and mental disorders in 

which having one increases vulnerability to develop the second or changes its clinical 

trajectory (Flórez-Salamanca et al., 2013; Morisano et al., 2014), including worsening 

treatment outcomes, craving intensity and relapse vulnerability (Clarke et al., 2009; 

Engel et al., 2016; Fatseas et al., 2018; Glasner-Edwards et al., 2010; Grella et al., 

2001; Najt et al., 2011). Furthermore, negative emotionality is also understood as an 

integral transdiagnostic feature of SUD (Koob, 2009; Kwako et al., 2016) and is 

assessed by clinical inventories of depression, anxiety and anger (Kwako et al., 2019; 

Nieto & Ray, 2022; Votaw et al., 2020). 
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1.7 Cognition and mental health 

Cognitive functions represent intermediate phenotypes that can be linked to 

disruptions of neural circuitry and functioning in psychiatric disorders (Goschke, 

2014; Morris & Cuthbert, 2012; Nolen-Hoeksema & Watkins, 2011). Specific 

deficits in executive functioning and discrete neurocognitive domains are manifested 

in both psychological distress and several psychopathological conditions, such as 

psychosis, mood and anxiety disorders, attention-deficit hyperactivity disorders and 

personality disorders, as well as suicidality (Burton et al., 2022; Diamond, 2013; 

Garcia-Villamisar et al., 2017; Höijer et al., 2020; Kim et al., 2018; Marazziti et al., 

2010; Millan et al., 2012; Nolen-Hoeksema & Watkins, 2011; Wood et al., 2019). 

Elevated levels of psychological distress are also associated with poorer IQ (Höijer et 

al., 2020; Keyes et al., 2017; Teasdale & Antal, 2016). Cognitive impairments are 

strongly related to disability in depression and schizophrenia and affect quality of life 

and effectiveness of therapy regardless of illness (Clarke et al., 2009; Kim et al., 

2018; Millan et al., 2012; Van Rheenen et al., 2019). Cognitive dysfunction may also 

be present in several ostensibly remitted patient groups and suggests that such 

impairments could have a trait character (Millan et al., 2012; Paelecke-Habermann et 

al., 2005; Sofuoglu et al., 2016). Cognitive impairments may indeed serve as a 

transdiagnostic dimension in all psychopathologies, including SUDs (Abramovitch et 

al., 2021; Burton et al., 2022; Kwako et al., 2016; Yücel et al., 2007). Dual diagnosis 

may constitute an added risk for cognitive impairment among patients with SUD. 

Levy et al. (2008) found more severe executive functioning impairment among 

patients with a dual diagnosis of comorbid bipolar disorder and SUD compared to 

those without SUD. Conversely, executive functioning in patients with comorbid 

personality disorder and SUD may be comparable to those with a single diagnosis 

(Moraleda-Barreno et al., 2020). However, the relationship between mental illness 

and neuropsychological test performance might be mediated by factors other than 

latent cognitive functioning. Moritz et al. (2017) suggested that neuropsychological 

performance impairments among patients with depression were largely attributed to 

lower performance motivation and more negative momentary influences. Others have 
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demonstrated that motor abnormalities among patients with depression may influence 

task performance (Lohr et al., 2013; Tsourtos et al., 2002).  

Some neurocognitive abilities, including executive functions, may be altered by 

existing psychological interventions, such as mentalization-based treatment, 

originally developed to promote intra- and interpersonal functioning (Thomsen et al., 

2017). Several researchers have advocated for the assessment of cognitive 

functioning as a crucial target in treatment planning and suggested that the 

implementation of cognitive remediation therapies may serve as a promising 

intervention strategy for addressing psychopathology and dual diagnosis (Goschke, 

2014; Kim et al., 2018; McGurk, 2016; Morris & Cuthbert, 2012; Nolen-Hoeksema 

& Watkins, 2011; Sofuoglu et al., 2016; Van Rheenen et al., 2019). 

1.8 Cognition and SUD treatment 

Benefiting from SUD treatment programs and achieving SUD recovery involves 

several prerequisite cognitive functions, including attention, memory, verbal skills, 

problem solving, and abstract reasoning. Cognitive deficits may produce loss of 

cognitive and behavioural flexibility and compromise the capacity to assimilate and 

engage in treatment programmes that often are cognitive taxing and typically place a 

strong emphasis on educative and cognitive interventions (Aharonovich, Brooks, et 

al., 2008; Bates et al., 2013; Desfosses et al., 2014; Fernández-Serrano, Pérez-García, 

Perales, et al., 2010; Stevens et al., 2014; Teichner et al., 2002). Indeed, research 

repeatedly demonstrates that cognitive impairments are associated with poorer SUD 

treatment outcomes and negatively impact treatment processes and therapeutic 
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2006; Worley et al., 2014), disposition to change and desire for help (Blume & Alan 

Marlatt, 2009; Le Berre et al., 2012; Luteijn et al., 2017), treatment motivation (Katz 

et al., 2005), procrastination and productivity (Day et al., 2013) and commitment 

language (Aharonovich, Amrhein, et al., 2008). Conversely, protracted abstinence 

promotes the recovery of cognitive functions, which subsequently may reduce the 

risk of relapse (Hagen, Erga, Hagen, et al., 2017; Rolland et al., 2019; Rubenis et al., 

2019; Stevens et al., 2014). Moreover, impaired executive functioning is also linked 

to worse treatment responsiveness in potential comorbid psychopathologies, such as 

depression (Groves et al., 2018) and obsessive–compulsive disorder (D'Alcante et al., 

2012), which in turn may increase the risk of dropout (Andersson et al., 2018; 

Krawczyk et al., 2017) and relapse (Andersson et al., 2023; Lauvsnes et al., 2022). 

The predictors of treatment dropout or early relapse may differ from the predictors of 

long-term outcomes. Although cognitive impairments have been linked to worse 

outcomes from SUD treatment episodes, studies rarely exceed 12 months, and the 

ultralong-term outcome trajectories of patients with cognitive impairments are largely 

unknown. Treatment retention, considered a crucial predictor of SUD recovery, poses 

a considerable challenge in SUD treatment (Brorson et al., 2013; De Leon & 

Jainchill, 1986; Stark, 1992). However, remission with or without abstinence and 

treatment is common (Dawson et al., 2005; Tucker et al., 2020). Moreover, some 

studies have found a disconnect between treatment retention and substance use 

outcomes among patients with cognitive impairments (Aharonovich, Brooks, et al., 

2008; McKellar, Harris, et al., 2006). According to McKellar, Harris, et al. (2006), 

cognitive impairment was a predictor of treatment dropout among patients with an 

SUD, but it did not predict substance use five years after dropout. 

Recovery pathways between patients with and without cognitive impairment may 

differ. Informal treatment processes and social structures may take on increased 

salience in determining behavioural, psychosocial, emotional and vocational 

outcomes among patients with cognitive impairments (Bates et al., 2006; Buckman et 

al., 2008). Individuals with impaired intellectual functioning may also experience 

access barriers to substance abuse treatment (Gosens et al., 2021; VanDerNagel et al., 
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2018). Compared to those with mental health issues in the general population, they 

are also more likely to be treated with psychotropic medications and less likely to 

receive psychotherapy (Hassiotis et al., 2008; Wieland et al., 2014). 

1.9 Neuropsychological assessment 

1.9.1 Ecological validity 

After the advent of computerized tomography, the role of neuropsychology shifted 

from detecting and localizing brain damage to obtaining quantitative descriptions of 

the patients’ cognitive status (Chaytor & Schmitter-Edgecombe, 2004; Farah, 1994). 

Additionally, emphasis was directed towards describing the implications of 

neuropsychological test results and utilizing this understanding to predict everyday 

functioning or life outcomes and to inform treatment planning (Kibby et al., 1998; 

Ruff, 2003; Spooner & Pachana, 2006). The term “ecological validity” refers to the 

extent to which the results of neuropsychological tests or research findings can be 

generalized to behaviours observed in a naturalistic environment (Andrade, 2018; 

Tupper & Cicerone, 1990). Conceptually, two approaches have been employed to 

establish ecological validity: verisimilitude and veridicality (Chaytor & Schmitter-

Edgecombe, 2004; Drew Gouvier et al., 2010; Zimmerman, 2011). Versimilitude is 

related to construct and face validity and concerns the extent to which tasks 

performed during testing resemble real-life tasks. Veridicality is related to the 

constructs of concurrent validity and predictive validity and pertains to the empirical 

accuracy in predicting one or more environmental behaviour outcomes (Drew 

Gouvier et al., 2010; Franzen & Wilhelm, 1996). Consensus concerning the 

magnitude of the relationship between test results and outcome measures for the 

purpose of establishing ecological validity is lacking (Chaytor & Schmitter-

Edgecombe, 2004). Nevertheless, within psychological research, correlations of .10, 

.30, and .50 are conventional benchmarks for “small”, “medium” and “large” effects 

(Hemphill, 2003). Although some neuropsychological test results may moderately be 

related to everyday performance, much of the behavioural variance is unaccounted 

for (Chaytor & Schmitter-Edgecombe, 2004). Irrespective of the chosen approach to 
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establish ecological validity in SUD research (be it verisimilitude, veridicality, or a 

combination), decisions must be made pertaining to the selection of the criterion 

variable or outcome behaviour that should be associated with the neuropsychological 

test results and cognitive constructs. The selected outcomes must be pertinent to the 

individuals’ ecological context and aligned with both the patients’ goals and the 

treatment services’ mandate. At a minimum, the justification of incorporating 

neurocognitive testing in SUD research and clinical practice lies in its capacity to 

predict target behaviour that may hold clinical, personal or relational significance in 

the patients’ recovery process (Bjornestad et al., 2020; Donovan et al., 2012; Tiffany 

et al., 2012). 

1.9.2 Neuropsychological assessment SUD 

The main challenge to neuropsychological assessment of patients with an SUD in 

both research and clinical practice is posed by the interaction between neurocognitive 

measures and substance use. The accuracy of neuropsychological measures may be 

contaminated by potential substance withdrawal and acute effects from psychoactive 

substances (Manning et al., 2008; Miller, 1985). Furthermore, the varying duration 

between substance cessation and neuropsychological measurements in studies makes 

it challenging to compare research results (Fernández-Serrano, Pérez-García, Perales, 

et al., 2010). Polysubstance use is also prevalent in both clinical and population 

samples (Bhalla et al., 2017; Brooner et al., 1997; Choi & DiNitto, 2019; McCabe et 

al., 2017; Onyeka et al., 2012; Palamar et al., 2018; Staines et al., 2001; Timko et al., 

2018) and has synergetic or additive neurocognitive sequelae. Conversely, some 

substances may even mask or protect against neurocognitive sequelae of other 

substances (Fernández-Serrano et al., 2011). Indeed, some have hypothesized that 

cannabinoids have neuroprotective properties that may preserve cognition in users of 

MDMA (Gouzoulis-Mayfrank & Daumann, 2006a) and methamphetamine (Gonzalez 

et al., 2004). Hence, isolating the impact of an individual substance on 

neuropsychological test performance proves challenging, and generalizing findings 

becomes problematic (Fals-Stewart & Bates, 2003). The potential pervasive cognitive 

impairment resulting from substance intake, coupled with the absence of data on 

premorbid cognitive functioning, poses a challenge in accurately differentiating 
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between premorbid characteristics and substance-related neurocognitive sequelae. 

Additionally, researchers frequently have to rely on proximal variables to infer 

premorbid cognitive abilities, such as self-reported learning difficulties or education 

attainment (Braatveit et al., 2018a). Furthermore, cognitive functioning may 

gradually improve spontaneously after cessation or reduction of substance intake, 

potentially diminishing the predictive value of the neuropsychological test results 

(Bates et al., 2013; Hagen, Erga, Hagen, et al., 2017; Hanson et al., 2010). 

The impact of SUD, cognitive impairments and contextual factors, e.g., stigma, on 

the individual’s adaptive function compounds methodological challenges. Concerns 

have been raised regarding the capacity of individuals with cognitive impairments to 

provide meaningful consent to participate in research (Smith et al., 2006). There are 

also theoretical concerns regarding the accuracy of the data obtained from subjects 

with SUD or cognitive dysfunction, e.g., problems with recollection, problem-denial 

or social desirable report styles (Ann Stoddard Dare & Derigne, 2010; Blume & Alan 

Marlatt, 2009; Dillon et al., 2005; Hindin et al., 1994; Smith et al., 2006; 

VanDerNagel et al., 2017). There are also limitations to how many tests that can be 

conducted, as overly exhaustive or time-consuming test batteries that cover all 

relevant cognitive domains can result in a loss of motivation to participate. This issue 

may be particularly relevant in studies with inaccessible clinical populations, such as 

individuals with SUD, who may lead unstable lifestyles and exhibit fluctuating 

motivation (Svendsen et al., 2021). Furthermore, the innate lifestyle for several 

patients with an SUD poses a multitude of practical obstacles to data acquisition and 

study retention, such as difficulties tracking down participants due to frequent 

changes in telephone number or address (Smith et al., 2006; Svendsen et al., 2017). 

1.9.3 Cognitive assessment in a clinical context 

The assessment of cognitive impairment within the SUD population has primarily 

been confined to research endeavours rather than a component of routine clinical 

practice (Berry, Shores, Nardo, et al., 2021). Nevertheless, efforts have been made to 

implement neuropsychological assessment and intervention practices informed by 

neuroscience-based approaches into the realm of SUD treatment (Berry, Shores, 
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Nardo, et al., 2021; Kwako et al., 2016; Oslo University Hospital, 2021a, 2021b, 

2021c; Verdejo-Garcia et al., 2019). Although accurate identification of cognitive 

impairment may be key to enabling informed and personalized treatment, identifying 

such impairments poses a challenge in a clinical SUD treatment context. Cognitive 

decrements may be subtle and gradually, leaving the patient unaware of particular 

alterations in their cognitive functioning, especially if they have been present for an 

extended period of time (Hanson et al., 2011). Moreover, there may be discrepancies 

between performance on neuropsychological tests and the therapist’s clinical 

evaluation of neurocognitive status (Fals-Stewart, 1997). Performance on cognitive 

screening tests and self-reported cognitive functioning may not provide an accurate 

indicator of neurocognitive status but rather reflect psychological distress (Hagen et 

al., 2019; Shelton & Parsons, 1987; Shwartz et al., 2020; Verdejo-García & Pérez-

García, 2008). Moreover, symptoms of PTSD among patients with comorbid SUD 

may negatively alter the criterion validity of cognitive screening instruments (Kutash 

et al., 2023). Although a comprehensive neuropsychological assessment represents 

the gold standard, it is rarely a viable option due to time constraints and the 

availability of personnel with adequate neuropsychological training. The patient may 

also exhibit variable motivation, attendance, acute intoxication or substance 

withdrawal that impede assessment efforts. Consequently, clinicians are typically 

forced to rely on short screening instruments measuring broad cognitive domains. 

However, the criterion-related validity of such instruments, i.e., the veridicality-

approach to ecological validity in terms of long-term clinically relevant outcomes in 

patients with an SUD, is not well established (Ko et al., 2021). 

1.10 Aims and research questions 

The main aim of this PhD project was to improve the knowledge on cognitive 

functioning, substance intake and psychological distress among patients with a 

pSUD. This includes establishing and comparing prevalence rates derived from 

clinically viable short cognitive assessment instruments and examining the 

instruments’ ability to predict ultralong-term clinically relevant SUD treatment 
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outcome variables. Paper I aimed to examine the prevalence rate and demographic 

and clinical features of patients with a pSUD and cooccurring BIF. The main aim of 

Paper II was to investigate the predictive value of measures from common cognitive 

screening instruments on long-term substance use among patients with pSUD. Paper 

III aimed to investigate the predictive value of measures from common cognitive 

screening instruments on long-term psychological distress and interactions between 

substance use, cognitive impairment and psychological distress among patients with 

pSUD. 
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2. Methods 

2.1 Design 

The project used a prospective longitudinal cohort design. All data were obtained 

from the Norwegian Stavanger Study of Trajectories of Addiction (STAYER) 

examining neurocognitive, psychological and social recovery in patients with SUD 

(Helse Stavanger HF, 2023). 

2.2 Procedure 

The STAYER project aimed to ensure high retention rate and validity by 

implementing effective tracking strategies and participants engagement (Svendsen et 

al., 2017). Two research assistants were enlisted with the primary objective to track 

participants and conducting assessments. Each participant was assigned a primary 

research assistant throughout the project to ensure continuity and establish a working 

alliance. To ensure engagement in the study project, SMS-messages were delivered 

on special events relevant to the participants and they were also required to report 

their treatment status and substance intake at biweekly SMS follow-ups. Flexible 

visitation strategies were established which enabled follow-ups outside traditional 

office hours and in weekends. Additionally, ambulatory follow-up and assessment per 

telecommunication was offered. A comprehensive list of contact information for the 

participants was compiled and frequently updated. This list included contact 

information of friends, relatives, and other relevant individuals. Scheduling was done 

during the current follow-up with the use of SMS or telephone reminder one day prior 

to the next follow-up. In addition, communication strategies were employed to brand 

the study and ensuring high degree of community involvement from user 

organization, collaborating clinics and private organizations. 

The participants were assessed irrespective of their treatment status or abstinence 

from substances over time. The baseline assessment in the STAYER project 

employed 16 instruments and self-report forms, while the quarterly and annual 
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assessments employed 8 and 14 instruments, respectively. The duration of 

assessments was between 45 to 250 minutes. Some participants reported strain from 

this examination schedule. Therefore, the volume of assessment inventories and 

assessment frequencies was reduced during the study progression to ensure study 

retention. In addition, biweekly monitoring SMS messages was delivered. 

2.3 Study population 

A total of 208 patients with SUD were recruited at convenience across 10 outpatient 

and residential enrolment sites within the specialized SUD treatment services in the 

Stavanger University Hospital catchment area between March 2012 and January 

2016. To be eligible for treatment within the Norwegian specialized SUD treatment 

services, patients must meet the criteria for either a diagnosis of F1x.1 harmful use, 

F1x.2 dependency syndrome, or F63.0 pathological gambling as defined by the ICD-

10 (World Health Organization, 1992). The inclusion criteria were a) patients 

enrolled in the treatment program within the specialized substance use treatment 

service to which they were admitted for at least two weeks; b) patients who met the 

diagnostic criteria for F1x.1 or F1x.2; c) patients over 16 years of age; d) patients 

who reported polysubstance use defined as the consumption of multiple substances 

within the last year before inclusion; and e) signed a written informed consent. 

Among the 208 patients in the STAYER cohort, 44 patients were excluded because of 

monosubstance use (alcohol N = 35, cannabis N = 1) or lack of substance-related 

disorders, e.g., gambling N = 8. The remaining sample of patients with pSUD 

comprised 164 participants. For Paper I, we additionally excluded one case because 

of missing IQ scores and one case because of an IQ score < 70; thus, the remaining 

sample in that study comprised 162 individuals. Papers II and III also utilized the 

pSUD cohort comprising 164 participants. Some participants had missing or invalid 

data for one or two cognitive measures. However, we opted not to exclude cases 

listwise to obtain optimal statistical power. 

Baseline assessments were performed after a minimum of two weeks of self-reported 

abstinence to minimize contamination from drug withdrawal and the acute neurotoxic 
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effects from substances (Manning et al., 2008; Miller, 1985). Participants were 

compensated approximately NOK 400 for their participation. Data collection was 

carried out by trained research personnel from the STAYER research group, and 

clinicians treating the participants were naïve to the assessment results obtained in the 

current study. 

2.4 Instruments and study variables 

See Table 1 for an overview of all the instruments and variables used in the three 

papers. We used a preliminary version of the semistructured interview National 

Quality Register for Substance Abuse (KVARUS) (Center for Alcohol & Drug 

Research Helse Vest, 2018) to obtain demographic variables, substance 

administration, debut age, treatment and work history, vocational, and social 

adjustment. 

2.4.1 Wechsler Abbreviated Scale of Intelligence 
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performance tasks that engage aspects of attention, orientation, language, visuospatial 

abilities, executive function, and memory (Nasreddine et al., 2005). MoCA® is 

scored in integers with a total range of 0 to 30 and adjusted by +1 point if the test 

subject has less than 13 years of education. At a sum-score equal to or below 25, 

MoCA® has demonstrated high sensitivity and acceptable specificity in detecting 

mild cognitive impairment (Nasreddine et al., 2005). Furthermore, MoCA® has 

demonstrated good test-retest reliability and internal consistency, as well as 

sensitivity in detecting mild cognitive impairment in patients with SUD using this 

cut-off value (Copersino et al., 2009; Ko et al., 2021). 

2.4.3 Behavior Rating Inventory of Executive Function - Adult 
version 

We utilized the self-report questionnaire Behaviour Rating Inventory of Executive 

Function - Adult version (BRIEF-A) (Roth et al., 2005; Roth et al., 2013) in Papers II 

and III to assess executive functioning in real-life scenarios. The BRIEF-A yields 

nine subscales and three composite scores. The Behavioral Regulation Index (BRI) 

comprises the subscales inhibit, shift, self-monitor and emotional control. The 

subscales initiate, plan/organize, working memory, organization of materials, and 

task-monitor compose the Metacognition Index (MI). The BRI and MI can be merged 

to produce the overall Global Executive Composite (GEC). We applied the BRIEF-A 

cut-off scores, age norms and validation criteria proposed by the original authors 

(Roth et al., 2005). A t-score of ≥ 65 on the GEC was used to identify participants 

with cognitive impairment. 

2.4.4 Symptom Checklist 90-Revised 

We utilized the Norwegian version of Symptom Checklist 90-Revised (SCL-90-R) 

(Derogatis, 1994) in Papers I and III to assess psychological symptoms and distress. 

The SCL-90-R is a 90-item self-report measure widely used in clinical practice and 

research. The norms of the Norwegian version of SCL-90-R are derived from the 

general Norwegian population. SCL-90-R has been validated for patients with SUD 

as well as individuals with intellectual disability (Bergly et al., 2013; Kellett et al., 

1999). Respondents rate each item on a five-point Likert scale, reflecting the level of 
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distress experienced in the past seven days, ranging from 0 (not at all) to 4 (severely). 

The checklist yields nine symptom dimension subscales: Somatization, Obsessive–

Compulsive Disorder, Interpersonal Sensitivity, Depression, Anxiety, Hostility, 

Phobic Anxiety, Paranoid Ideation, and Psychoticism, as well as a Global Severity 

Index (GSI), which was utilized as a measure of overall psychological distress. For 

Paper III, we also defined “caseness”, i.e., a self-reported level of psychological 

distress that warrants further assessment, as a GSI standardized t score ≥ 63 or t score 

≥ 63 on two or more symptom scales (Derogatis, 1994). 

2.4.5 Satisfaction With Life Scale 

We employed the Satisfaction With Life Scale (SWLS) (Diener et al., 1985) in Paper 

I to measure life satisfaction. The SWLS is a self-report questionnaire containing five 

items with a Likert-type format ranging from 1-strongly disagree to 7-strongly agree. 

A score of 20 represents a neutral point on the scale, while scores between 5 and 9 

indicate dissatisfaction with life, and scores ranging between 31 and 35 indicate a 

high degree of life satisfaction (Pavot & Diener, 2008). SWLS has demonstrated 

robust psychometric characteristics (Pavot & Diener, 2008) and has also been 

validated for individuals with intellectual disability (Lucas-Carrasco & Salvador-

Carulla, 2012). 

2.4.6 The Drug Use Identification Test 

The Drug Use Identification Test (DUDIT) is a self-report screening tool to assess 

substance consumption, substance behaviours, and substance-related problems 

(Voluse et al., 2012). It comprises 11 items that are reported on a five-point Likert 

scale ranging from “never” to “four or more times a week”. For Paper II and Paper 

III, we used the four consumption items from the DUDIT (DUDIT-C) to gauge 

substance intake (Berman et al., 2015) and the DUDIT-C continuous scores when 

investigating the association between substance intake and cognitive performance. In 

paper II, we also defined two substance intake categories: total abstinence (DUDIT-C 

score = 0) and heavy substance use (DUDIT-C score ≥ 7). In the original DUDIT 

protocol, subjects reported substance use past 12 month; however, in Paper II and 

Paper III. participants reported substance use within the previous four months. 
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Table 1. Variables and instruments employed in the three papers. 

 Variable Instrument 

Paper I FSIQ (Cognitive status) WASI 

 GSI SCL-90-R 

 Life satisfaction SWLS 

 Age KVARUS 

 Gender KVARUS 

 Income from work or meaningful daily activity KVARUS 

 Work experience KVARUS 

 Education KVARUS 

 Treatment attempts KVARUS 

 In/out patient KVARUS 

 Debut age KVARUS 

 Years of substance use KVARUS 

 Lifetime injection KVARUS 

   

Paper II   

 FSIQ (Cognitive status) WASI 

 GEC (Cognitive status) BRIEF-A 

 Sum score (Cognitive status) MoCA® 
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 Substance use (DUDIT consumption items) DUDIT 

 Age KVARUS 

 Gender KVARUS 

Paper III   

 FSIQ (Cognitive status) WASI 

 GEC (Cognitive status) BRIEF-A 

 Sum score (Cognitive status) MoCA® 

 GSI, Caseness SCL-90-R 

 Substance use (DUDIT consumption items) DUDUT 

 Age KVARUS 

 Gender KVARUS 

   

BRIEF-A: Behavior Rating Inventory of Executive Functioning – Adult version; 

DUDIT: The Drug Use Identification Test; GEC: Global Executive Composite; GSI: 

Global Severity Index; FSIQ: Full Scale IQ; KVARUS: National Quality Register for 

Substance Abuse; MoCA®: Montreal Cognitive Assessment; SCL-90-R: Symptom 

Checklist 90-Revised; SWLS: Satisfaction With Life Scale WASI: Wechsler 

Abbreviated Scale of Intelligence 

2.5 Statistical method 

In Paper I, we conducted a frequency analysis for the BIF and non-BIF groups. To 

compare between-group means, we performed independent-sample t-tests, while the 

chi-squared test of independence was used to determine group associations for the 

categorical variables. We also performed a post hoc analysis to explore the 
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association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 

 

 

49 

association between BIF and SCL-90-R GSI scores by conducting a multiple 

regression analysis (forward selection) with SCL-90-R GSI score as the dependent 

variable and BIF status, age, gender, years of education, age of onset of substance 

use, history of injecting drugs, and SWLS sum score as independent variables. 

In paper II, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. To address multiple comparisons, 

Bonferroni-adjusted p-values were utilized to determine the statistical significance of 

study dropout and outcome variables of abstinence and heavy use at the one- and 

five-year follow-ups. We conducted logistic regression analyses with abstinence and 

heavy use at the follow-ups as the dependent variables and cognitive impairment 

defined according to the specific cognitive screening tool (MoCA®, WASI, or 

BRIEF-A), age and gender as predictors. 

In paper III, Mann‒Whitney U tests were performed to evaluate between-group 

differences, and the chi-squared test of independence was used to analyse group 

differences for the categorical variables. We conducted three-step hierarchical logistic 

regression analyses with SCL-90-R caseness at the one- and five-year follow-ups as 

the dependent variable and cognitive impairment defined according to the specific 

cognitive screening instrument (MoCA®, WASI, or BRIEF-A) as predictor in block 

1, DUDIT-C score from the corresponding time point of interest in block 2 and 

baseline SCL-90-R GSI in block 3. We also used Nagelkerke’s R2 to measure the 

goodness of fit of the logistic regression models. 

2.6 Ethics 

This study protocol was reviewed and approved by the Regional Ethics Committee 

West, University of Bergen, approval reference REK 2011/1877. The research was 

conducted according to its guidelines and those of the Helsinki Declaration (1975). 

All participants gave written informed consent. The STAYER project emphasized 

end user involvement and was initiated in partnership with end user organizations. 



 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 

 

 

50 

Participants are also invited to annual information meetings where they are updated 

on project developments from initiation to 2020. Due to the COVID-19 pandemic, 

these meetings were suspended until March 2023. 



 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 

 

 

51 

3. Results  

3.1 Paper I: Prevalence and characteristics of BIF 

Paper I examined the prevalence rate and demographic and clinical features of 

patients with a pSUD and cooccurring BIF. Among the participants included in the 

analysis, frequency analysis showed that 18% were classified as having BIF. Patients 

with BIF had elevated SCL-90-R GSI scores compared to patients without BIF. We 

did not find any statistically significant disparities between the BIF and non-BIF 

groups with regard to age, gender, income from work or other meaningful daily 

activities, years of work experience, years of education, treatment attempts, in- or 

outpatient status, SWLS sum score, age of substance debut, years of substance use, 

injected substances and age of first injection. A multiple regression analysis was 

computed to further investigate the association between the presence of BIF and 

SCL-90-R GSI scores. The procedure yielded a significant regression equation with 

BIF status, age and SWLS sum score as significant predictors of the SCL-90-R GSI 

scores. 

3.2 Paper II: Predicting substance use outcomes 

Paper II examined the ability of the MoCA®, WASI and BRIEF-A to predict long-

term substance use outcomes. The associations of these instruments with long-term 

substance use were also established. A statistically significant association between 

continuous DUDIT-C scores and the respective cognitive measures was found only 

for MoCA® at the 1-year follow-up. Moreover, the results of the MoCA®, WASI 

and BRIEF-A did not predict substance abstinence or heavy substance use at the one- 

and five-year follow-ups. Although the investigation of cognitive impairment rates 

was not a specified aim in Paper II, frequency analyses unveiled that 33% exhibited 

cognitive impairment defined by MoCA®, while 60% displayed cognitive 

impairment defined by BRIEF-A GEC. 



 

 

52 

3.3 Paper III: Predicting psychological distress. 

Paper III examined the associations between cognitive impairments and long-term 

psychological distress and the ability of cognitive screening tools to predict caseness. 

The results from the selected cognitive screening instruments showed associations 

with psychological distress and predicted later psychological distress. 

At treatment initiation, there was no association between scores on MoCA® and 

psychological distress. However, MoCA®-defined impairment was associated with 

an increase in caseness at years one and five. Additionally, MoCA proved to be a 

significant independent predictor of long-term caseness in all regression modes. 

Importantly, even after accounting for the influence of baseline psychological 

distress, MoCA still served as an independent predictor of caseness. In all analyses, 

BRIEF-A defined impairment displayed a consistent positive association with 

elevated psychological distress and caseness. However, contrary to MoCA®, BRIEF-

A lost statistical significance as a predictor variable when the effect of baseline 

psychological distress was controlled for. The relationship between WASI and 

psychological distress was equivocal, as WASI did not show a clear prediction 

pattern. WASI defined cognitive impairment was associated with psychological 

distress at baseline and caseness at year five, also when controlling for baseline 

psychological distress. Baseline psychological distress was associated with caseness 

at both one- and five-year measurements. Furthermore, it predicted caseness at both 

timepoints, even after controlling for the effect of substance use and cognitive 

impairment according to the respective instruments. 
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4. Discussion 

4.1 Main findings 

4.1.1 Prevalence rates of cognitive impairment 

One main objective in the current project was to investigate the prevalence of 

cognitive impairments in general, with particular attention to individuals defined as 

BIF in a representative SUD population. The 18% prevalence rate of BIF among 

patients with SUD is somewhat higher than the expected 13.6% defined according to 

the Gaussian distribution of the general population norms. However, the estimate is 

also slightly lower than the 23% reported in Braatveit et al. (2018b). For Papers II 

and III, cognitive impairment was defined as an FSIQ <86, which classifies both 

participants with borderline intellectual functioning and those in the IQ range of mild 

intellectual impairment (IQ 50–70) as cognitively impaired (van Duijvenbode & 

VanDerNagel, 2019). Surprisingly, the STAYER pSUD cohort consisted of only a 

single participant with an IQ score below 70 (IQ=67). Thus, the subgroup with 

intellectual impairment reported in Paper II and Paper III effectively comprised 

participants with BIF, not MBID. In this context, the frequency of MBID in the 

current study is close to the 15.8% expected in the general population but 

considerably lower than the MBID rates of 30–39% previously reported among 

inpatient SUD populations (Braatveit et al., 2018b; Luteijn et al., 2017). 

A secondary finding from Paper II indicates that the prevalence rate of MoCA® 

defined cognitive impairment was 33%. This frequency is comparable to the 

previously reported prevalence in SUD populations utilizing an identical MoCA® 

cut-off value (Bruijnen, Dijkstra, et al., 2019; Copersino et al., 2009; Fjærli et al., 
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4.1.2 Characteristics of BIF 

In Paper I, we aimed to investigate the demographic and clinical features of BIF 

among patients with pSUD. The findings indicated that participants with BIF 

displayed elevated levels of self-reported psychological distress compared to those 

without BIF, while other disparities were not observed. A post hoc regression 

analysis, controlling for possible confounders, confirmed the independent association 

between psychological distress and BIF. These findings align with previous studies 

indicating that BIF is a risk factor for mental problems and psychiatric comorbidities 

(Chen et al., 2006; Gigi et al., 2014; Hassiotis, 2015; Hassiotis et al., 2008; Lim et al., 

2022; Melby et al., 2020; Peltopuro et al., 2020). The research design of the current 

project did not allow us to determine the causal relationship between BIF and 

psychological distress. Surprisingly, and contrary to previous findings and 

discussions (Emerson, 2011; Gigi et al., 2014; Hassiotis et al., 2008; Nouwens, 

Lucas, Smulders, et al., 2017; Peltopuro et al., 2020; Snell et al., 2009), our study did 

not provide evidence of impairment in adaptive functioning among individuals with 

BIF. This finding aligns with previous studies that have suggested that IQ is a poor 

predictor of general everyday functioning in individuals with mild and borderline 

intellectual disability (Arvidsson & Granlund, 2018). 

4.1.3 Prediction of substance use 

Our main objective in Paper II was to examine how well the MoCA®, WASI and 

BRIEF-A predicted substance use one and five years after treatment initiation. We 

expected to observe a negative outcome among patients defined as cognitively 

impaired according to at least one of the screening instruments due to the well-

documented link between cognitive impairments and adverse treatment outcomes 

such as relapse (Barreno et al., 2019; Beurmanjer et al., 2022; Braatveit et al., 2018b; 

Czapla et al., 2015; Hagen, Erga, Hagen, et al., 2017) and drop-out (Aharonovich et 

al., 2006; Brorson et al., 2013; Steele et al., 2014; Streeter et al., 2008; Sømhovd et 

al., 2019), which in turn may increase the risk of relapse (De Leon & Jainchill, 1986; 

Kast et al., 2021; Simpson et al., 1997; Simpson et al., 1999). Surprisingly, we could 

not establish any association between results from the cognitive assessment 

instruments and substance use outcomes one or five years after treatment initiation 
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except for the continuous DUDIT-C scores and MoCA® results at year one. 

However, the existing body of literature examining the impact of cognition on 

substance use treatment outcomes is predominantly restricted to periods of 12 months 

or less. The findings align with McKellar, Harris, et al. (2006), who reported that 

cognitive impairments predicted dropout from residential SUD treatment programs 

but not problematic substance use five years after dropping out from treatment 

(McKellar, Harris, et al., 2006). However, others have also reported a disconnect 

between treatment retention and later substance use in shorter study designs 

(Aharonovich, Brooks, et al., 2008). Furthermore, remission, with or without 

substance abstinence, is common (Dawson et al., 2006; Dawson et al., 2005; 

Newcomb et al., 2001; Tucker et al., 2020; Walters, 2000). 

Several explanations for the lack of associations between cognitive status and 

substance use outcomes may be proposed. The treatment services may effectively 

have addressed the specific needs of patients with cognitive impairments. However, it 

is improbable that the majority of the study participants underwent comprehensive 

cognitive assessments that informed the treatment services to tailor their approach to 

accommodate cognitive deficits. With respect to this, it is noteworthy that the 

clinicians involved in patient care were naïve to the cognitive test results obtained in 

the study. Nonetheless, SUD treatment in Norway is a comprehensive undertaking 

that involves extensive cooperation and support from various governmental and 

private organizations. The provision of care is commonly a joint effort between the 

hospital trust, municipalities, Norwegian labor and welfare services and private 

community organizations to ensure a wide range of cost-free services, including 

therapy, access to private and public informal aftercare services, daily activities, 

practical assistance, housing and benefits to secure economic stability 

(Helsedirektoratet, 2012, 2017, 2020). The comprehensive nature of these integrated 

services may have the potential to compensate for certain aspects of adaptive function 

impairments due to cognitive deficits and mitigate disparities related to cognitive 

status. 
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The predictive value of the results from cognitive assessment may be attenuated in 

patients with pSUD. Individuals with pSUD often face profound social burdens and 

limited access to psychosocial resources. The confluence of these factors may 

severely compromise treatment and support efforts, consequently diminishing the role 

of cognition in recovery and reducing the predictive value of cognitive assessments. 

Predictors of short-term relapse or problematic substance use may not correspond to 

long-term substance use outcomes. The Betty Ford Institute Consensus Panel (2007) 

posited three distinct stages in SUD recovery, reflecting the level of stability and 

resilience to relapse: early recovery (1-12 months), sustained recovery (1-5 years), 

and stable recovery (5 years or more). Individuals in long-term recovery generally 

experience fewer issues pertaining to housing, criminal activities, and substance 

abuse, and they are more likely to be employed or pursuing education compared to 

those in the early stages of recovery (Martinelli et al., 2020). Moreover, early 

abstinence is characterized by cognitive impairments (Fernández-Serrano et al., 2011; 

Hagen, Erga, Hagen, et al., 2017; Holst & Schilt, 2011; Verdejo-García & Pérez-

García, 2007; Yücel et al., 2007), withdrawal (Li et al., 2015) and the need for change 

in nutrition and physical exercise (Jeynes & Gibson, 2017; Weinstock et al., 2017). 

This likely renders certain aspects of cognition (e.g., impulsivity) and physical 

capacity a salient feature of early recovery but not at later stages. 

4.1.4 Prediction of psychological distress 

Our main objective in Paper II was to determine the ability of the MoCA®, WASI 

and BRIEF-A to predict psychological distress one and five years after treatment 

initiation. The main finding of the study was that the results from the BRIEF-A and 

MoCA® emerged as significant predictors of long-term distress. However, the results 

from BRIEF-A lost statistical significance as a predictor after controlling for the 

effect of baseline psychological distress. This finding aligns with research that has 

demonstrated that results from the BRIEF-A are intimately linked to psychological 

distress and psychopathology across a wide range of clinical and nonclinical 

populations (Arellano-Virto et al., 2021; Braun et al., 2021; Geiger et al., 2019; 

Hagen et al., 2021; Kaiser et al., 2019; Løvstad et al., 2012; Løvstad et al., 2016; 
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Meltzer et al., 2017; Shwartz et al., 2020). The results for WASI were equivocal, as it 

did not function as a significant predictor in the regression models at year one, but 

showed significance in the year five models. A possible explanation for the 

association between results from the WASI and, to an extent the MoCA®, on long-

term psychological distress may be found in their ability to provide measures of 

multiple and diverse cognitive domains (Royall et al., 2007). A more general 

impairment profile may hold greater significance in later stages of recovery when the 

individual has to cope with the intricacies and complex requirements of work and 

social life compared to early phases of recovery where goals are more demarked and 

the support network is more active and involved. In this context, cognitive 

impairment may increase the risk of psychological distress when interfering with the 

individuals’ coping with the demands of daily life. Nevertheless, when compared to 

baseline distress and substance use at one- and five-year follow-ups, the instruments 

exhibited limited explanatory power for long-term psychological distress. 

4.2 Methodological concerns 

4.2.1 Selection bias 

The study applied a convenience sampling method across 10 diverse in- and 

outpatient clinics. This strategy may have provided a heterogeneous and clinically 

relevant sample. However, convenience sampling is vulnerable to ascertainment 

biases that may limit the generalization of the current findings. The STAYER project 

has not obtained data on the characteristics of patients who declined participation. 

Nevertheless, nonparticipation in health studies has been linked to low 

socioeconomic status, living in socially deprived areas, lower education, 

unemployment and receiving disability pensions (Knudsen et al., 2010; Koopmans et 

al., 2012; Korkeila et al., 2001; Vo et al., 2023). SUD, psychotic disorders, and 

personality disorders are also particularly overrepresented among nonparticipants 

(Knudsen et al., 2010). This risk profile is relevant for the current research questions. 

For example, the prevalence of personality disorder among treatment-seeking patients 

with SUD is high (Landheim et al., 2002; Langås et al., 2012a), particularly among 
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patients with pSUD (Preti et al., 2011). Moreover, personality disorders are 

associated with cognitive impairment (Abramovitch et al., 2021; Bates, Labouvie, et 

al., 2002; Mortensen et al., 2005) but also greater functional impairment (Langås et 

al., 2012a; Skodol et al., 1999) and worse prognosis (Hasin et al., 2011; Verheul, 

2001). Thus, a potential undersampling of patients with personality disorders may 

have resulted in reduced disparities in group differences pertaining to cognitive 

impairment, social adjustment and treatment outcomes and subsequently contributed 

to driving the null findings in Paper I and Paper II. 

4.2.2 Missing data and study drop-out 

The primary design concern in the present project revolves around the issues of low 

statistical power due to drop-out and missing data, specifically at the 5-year follow-

up. Despite the STAYER research group’s utilization of elaborate tracking and 

follow-up strategies to mitigate issues of missing data and drop out (Svendsen et al., 

2021; Svendsen et al., 2017), we were unable to obtain data from several participants 

at follow-ups. The combination of a modest sample size, the high level of missing 

data and attrition undermines the internal and external validity of the current study 

and places constraints on statistical approaches in the study design (Austin et al., 

2021; Gustavson et al., 2012; Morgan, 2017; Tipton et al., 2016). 

The low data granularity in Papers II and III complicates the interpretation of the 

results. Participants may have undergone several transitions from substance use and 

abstinence periods between follow-up measurement points (Moe et al., 2021) and 

potential fluctuating psychological distress and mental health (Erga et al., 2021; Patel 

et al., 2015). Clinical recovery involves achieving a state of enduring behavioural 

stability (Bjornestad et al., 2020; Moe et al., 2021). However, the measures used in 

the present study reflect status at a particular moment in time and fail to capture the 

dynamic nature of long-term recovery. This issue is partly inherent to the STAYER 

design due to the selected frequency of measurements after year one but also stems 

from decisions made to reduce the volume of assessment inventories and assessment 

frequencies to alleviate strain on the participants and minimize study drop-out. 
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Consequently, the most complete and adequate datasets following the initial year 

were acquired at the annual follow-ups. 

4.2.3 Measurements 

Several studies share the limitation that participants are classified as cognitively 

impaired on the basis of performance on single tests or use of a single aggregated cut-

off score from neuropsychological assessment batteries designed to evaluate a wide 

range of abilities (Fals-Stewart & Bates, 2003; Ko et al., 2021). However, numerous 

brain regions and information-processing operations contribute to the 

neuropsychological profile in patients with SUD (Fernández-Serrano, Pérez-García, 

Schmidt Río-Valle, et al., 2010). Converging evidence identifies a similar latent 

structure of neuropsychological abilities as risk factors for poor test performance in 

individuals with SUD. These encompass executive functioning, verbal ability, 

psychomotor and information-processing speed, and memory (Bates, Labouvie, et al., 

2002; Fals-Stewart & Bates, 2003). As such, the current studies risk oversimplifying 

neuropsychological functioning and abilities underpinning test performance, thereby 

threatening ecological validity (Chaytor & Schmitter-Edgecombe, 2004; Fals-Stewart 

& Bates, 2003). However, while some dismiss brief measures of general cognition as 

mere “screening” tools, they may account for significantly more variance in 

functional outcomes than formal tests of attention, executive control, memory, verbal 

or visuospatial functioning (Royall et al., 2007). Crucially, in both research and 

clinical contexts, brief measures of general cognition may also be the only viable 

option for cognitive evaluation in SUD populations with severe functional 

impairment, as they are short, easy to administer, cost-effective and require minimal 

training. 

Inferences from the results derived from the WASI warrant caution and limit the 

ability to draw robust conclusions. The frequency estimate of BIF derived from 

WASI was considerably lower than that reported in previous research on SUD 

populations (Braatveit et al., 2018b; Luteijn et al., 2017). Previous research has also 

shown that WASI norms are prone to overestimate the FSIQ in Norwegian samples 

(Bosnes, 2009; Siqveland et al., 2014), which may have resulted in the 
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underestimation of the BIF frequency rate. A skewed cut-off value may mask true 

disparities between the BIF and non-BIF groups in Paper I as well as drive the null 

findings in Paper II. This may occur due to the inclusion of non-BIF patients within 

the BIF group and/or lower statistical power caused by the small size of the low-

scoring group. Severe alcohol use may also result in a greater reduction of 

performance IQ among individuals with intellectual functioning in the normal range 

compared to individuals with MBID, adding complexity to the interpretation of group 

differences (van Duijvenbode et al., 2016). Moreover, the criterion validity of the 

WASI with respect to correspondence with performance on the Wechsler Adult 

Intelligence Scale-III may be poor (Axelrod, 2002). 

Strikingly, MoCA® proved to be an independent predictor for future caseness in 

Paper III but failed to predict later substance use in Paper II. However, MoCA® has 

been shown to be a poor predictor of impairments on later neuropsychological tests 

(Bruijnen, Jansen, et al., 2019) and may be sensitive to a range of mental illnesses 

(Blair et al., 2016; D’Hondt et al., 2018; Wood et al., 2019). Furthermore, PTSD 

symptomatology among patients with comorbid SUD may threaten the validity of the 

MoCA® results (Kutash et al., 2023). The elevated level of PTSD symptomatology 

among participants in the STAYER cohort (Belfrage et al., 2022) is therefore a cause 

for concern. 

The STAYER study lacks detailed data regarding the specific type of substance used 

by the participants. Nor does it contain the participants’ ICD-10 diagnosis. Although 

DUDIT is commonly employed in clinical practice, DUDIT-C is rarely utilized in 

research, which makes comparisons to previous findings difficult and the 

generalization of findings questionable. Moreover, the current project did not 

incorporate baseline DUDIT data due to concerns about the validity of the measure. 

This decision was made based on clear indications that participants had interpreted 

the instructions differently at the baseline measurement, whereby they reported 

substance use from different time frames. In subsequent follow-ups, the instruction of 

the DUDIT-C was underlined to increase data accuracy. Moreover, the KVARUS 

self-report questionnaire and the items intended to measure social adjustment have 
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not been validated; for example, the phrase “having other meaningful activity” lacks 

specificity. 

Including gender among the predictor variables or performing gender-stratified 

analysis in Paper III would have been advantageous for elucidating the interplay of 

cognition, substance use and psychological distress. The use of an SCL-90-R T-score 

to delineate caseness in Paper III may be discriminatory to women because women 

tend to report more psychological distress than men. A higher average GSI for 

women than for men is reflected in the norms (Siqveland et al., 2016). This bias may 

hold significance due to the association between psychological distress and cognitive 

impairments (Blair et al., 2016; Hagen et al., 2021; Teasdale & Antal, 2016). 

Moreover, PTSD symptomatology and depression are overrepresented among women 

(Belfrage et al., 2022; Farré et al., 2017) and linked to cognitive impairments (Kutash 

et al., 2023; Stordal et al., 2004; Sumner et al., 2017). Women may also be more 

susceptible to substance-induced cognitive impairment than men (Bourgault et al., 

2022). Thus, the study may fail to identify potential gender-specific disparities in the 

interaction between cognition, substance use and psychological distress. However, 

due to the low number of events per variable, we opted to exclude gender to minimize 

the risk of overfitting the logistic regression models. Some have suggested the use of 

a GSI raw score >1 as an alternative to delineate caseness to circumvent the issues 

with the SCL-90-R gender-specific norms (Siqveland et al., 2016). However, we 

decided to define caseness in accordance with the original author of the SCL-90-R 

(Derogatis, 1994) to increase the generalizability of the findings and their clinical 

utility. 

4.2.4 Neuropsychological testing and SUD 

The requirement of two weeks of substance abstinence prior to the 

neuropsychological assessments in the current studies falls at the lower end of the 

duration for psychometric testing after cessation in SUD research (Fernández-Serrano 

et al., 2011). Cognitive functioning typically shows significant improvement after 2-6 

weeks (Vik et al., 2004), and withdrawal or other short-term effects might have 

influenced test performance for some participants in the current studies (WHO, 
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2009). However, the results from the MoCA® and BRIEF-A were comparable to 

existing findings in SUD populations (Bruijnen, Dijkstra, et al., 2019; Copersino et 

al., 2009; Fjærli et al., 2021; McKowen et al., 2017; Sømhovd et al., 2019). This 

correspondence may enhance the external validity of the findings, allowing for 

generalization to the broader SUD population. 

Regarding WASI, intellectual functioning is often regarded as a relatively stable 

construct with trait-like characteristics (Deary, 2014; Whitaker, 2008). In the context 

of SUD, vocabulary may be resistant to the effects of substance use and maintain 

stability despite the presence of cognitive impairment. Indeed, studies indicate that 

the negative effect of substance use on IQ scores may be limited to 4-8 points (Fried 

et al., 2005; Manning et al., 2008; Meier et al., 2012) or be nonexistent (Braatveit et 

al., 2018a). The presence of a single participant with WASI performance in the 

intellectual disability range in the pSUD cohort also contradicts the notion that 

substance use has significantly decreased WASI scores in the current studies. 
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5. Concluding remarks and clinical implications 

This thesis provides a theoretical framework for describing the interplay between 

substance use disorders, cognition and psychological distress in the context of 

assessment in SUD treatment services. The triple comorbidity of SUD, other mental 

disorders and cognitive impairment is widespread in clinical samples and remains a 

significant challenge for the delivery of effective health-care services. To date, few 

studies have examined long-term outcomes of cognitive impairments among 

individuals with an SUD. The project utilized instruments and inventories readily 

available in treatment services, thereby facilitating translation of the findings to a 

clinical context. 

The findings in the current project indicate that there may be an overrepresentation of 

cognitive impairments, including borderline intellectual functioning, among patients 

in mainstream SUD treatment. Surprisingly, the ability of cognitive instruments such 

as the BRIEF-A, MoCA®, and WASI to predict long-term outcomes in a clinical 

context appears to be limited. Specifically, the cognitive status of patients defined by 

these instruments accounted for a small variance in terms of abstinence, heavy 

substance use and psychological distress. These findings are striking given the 

considerable body of evidence that highlights the negative effect of cognitive 

impairments on therapeutic processes and outcomes among patients with SUD. 

The limited utility of the instruments used in the current project may be attributed to 

their specific biases and limitations. The MoCA® may not adequately measure 

executive functions, which are the primary cognitive domains that are impaired 

among patients with SUD and which have been shown to negatively impact treatment 

processes and outcomes (Blume & Alan Marlatt, 2009; Kwako et al., 2016; Le Berre 

et al., 2017; Verdejo-García & Bechara, 2009; Verdejo-García, Lorenzetti, et al., 

2019). The results from the BRIEF-A are intimately linked to psychological distress 

(Shwartz et al., 2020) and may be better understood as a measure of 

psychopathologically derived functional impairments. The WASI-norms are skewed, 

and test results may not provide an accurate reflection of latent intellectual 
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impairments. Moreover, the instruments did not measure other potential relevant 

cognitive domains, such emotion-driven response inhibition and decision making, 

which might be key in predicting substance use among patients with SUD (Barreno et 

al., 2019; Verdejo-García, 2017). Alternatively, the extensive health and social 

services provided by the Norwegian welfare system may potentially mitigate some of 

the challenges faced by patients with cognitive impairments. 

Nevertheless, the present project confirms a high prevalence of cognitive impairment 

among patients with pSUD. This necessitates the implementation of routine screening 

for cognitive impairment in SUD treatment, which should be reflected in treatment 

guidelines, strategic policies, and resource allocation. The project findings highlight 

the need to develop assessment procedures that can both identify patients with 

cognitive impairments relevant for SUD treatment and differentiate between transient 

and persistent neurocognitive impairments. Although some patients may experience 

spontaneous recovery or significant amelioration of cognitive functions after 

substance cessation, several may have enduring needs that surpass the scope of 

standard in- or outpatient health services. This underscores the importance of a 

multidisciplinary and multifaceted approach to SUD treatment, encompassing a wide 

array of governmental bodies and community players. Similarly, patients with pSUD 

exhibit a high rate of mental health problems, emphasizing the necessity for a routine, 

comprehensive diagnostic assessment tailored to this population. Ascertaining the 

mental health status of patients with SUD may be important when evaluating 

cognitive functioning, particularly in cases where clinicians must rely on short 

cognitive screening instruments and self-report inventories. 
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6. Future research 

Studies aimed at establishing neuroscience-informed, viable and ecologically valid 

assessment procedures for patients with SUD are strongly warranted. The Research 

Domain Criteria for Mental Disorders was previously complemented with an alcohol 

addiction domain criteria-based framework (Insel et al., 2010; Kwako et al., 2016; 

Litten et al., 2015; Yücel et al., 2019), and initiatives have been made in 

neurofunctional phenotyping to understand the heterogeneity in SUD (Kwako et al., 

2016; Kwako et al., 2019; Nieto & Ray, 2022). A pivotal step in translating new 

neuroscientific insights to clinical practice is to develop clinically viable 

neurocognitive assessment protocols with well-established ecological validity in 

terms of predicting therapeutic processes, change mechanisms, and treatment 

outcomes. In the context of these developments, efforts must be made to disentangle 

the effects of psychological distress and substance use on self-reported cognitive 

functioning, test performance and treatment outcomes. Although promising 

assessment instruments have been developed to target executive functions in patients 

with SUD (Berry, Shores, Lunn, et al., 2021; Berry, Shores, Nardo, et al., 2021), 

further validation is still needed. It is also crucial to examine the potential mediating 

and moderating effects of environmental and social factors on the association 

between cognitive impairments and treatment outcomes, as these factors may further 

elucidate patient heterogeneity, have prognostic value, and be incorporated into 

assessment and treatment protocols. 

Given the well-documented high prevalence of cognitive impairments, including 

impaired intellectual functioning, there is a pressing need for the development of new 

treatment protocols, as well as iterations of existing ones, that are tailored to meet the 

needs of patients with cognitive impairments (Mistler et al., 2021). Potential 

interaction effects between cognitive impairments and treatment programs in terms of 

modality (e.g., group or individual therapy, motivational interview or mentalization-

based therapy), level of care (in- or outpatient), and treatment services (e.g., 

specialized treatment service and/or vocational training) (Merkx et al., 2007) may be 

of pivotal importance to treatment planning and execution. Some evidence suggests 
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that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 

 

 

66 

that the negative effects of cognitive impairments can be mitigated during treatment 

in a residential setting (Passetti et al., 2011; Rychtarik et al., 2000; Rychtarik et al., 

2017) or through the use of a less cognitive demanding treatment modality (Carroll et 

al., 2011). Studies matching treatment intervention to patient characteristics have 

yielded mixed results (Cooney et al., 1991; Hser et al., 1999; UKATT Research 

Team, 2008). However, matching based on neuroscientific phenotyping (Kwako et 

al., 2016) is opening up exciting new avenues for research into novel treatment 

modalities, including cognitive remediation therapies, and accompanying clinically 

valid neurocognitive assessment procedures. 

 



 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  

 

 

67 

References 

Abramovitch, A., Short, T., & Schweiger, A. (2021). The C Factor: Cognitive 

dysfunction as a transdiagnostic dimension in psychopathology. Clinical 

Psychology Review, 86, 102007. 

https://doi.org/https://doi.org/10.1016/j.cpr.2021.102007  

Agosti, V., Nunes, E., & Ocepeck-welikson, K. (1996). Patient Factors Related to Early 

Attrition from an Outpatient Cocaine Research Clinic. The American Journal of 

Drug and Alcohol Abuse, 22(1), 29-39. 

https://doi.org/10.3109/00952999609001643  

Agrawal, A., & Lynskey, M. T. (2008). Are there genetic influences on addiction: 

evidence from family, adoption and twin studies. Addiction, 103(7), 1069-1081. 

https://doi.org/10.1111/j.1360-0443.2008.02213.x  

Aharonovich, E., Amrhein, P. C., Bisaga, A., Nunes, E. V., & Hasin, D. S. (2008). 

Cognition, commitment language, and behavioral change among cocaine-

dependent patients. Psychology of addictive behaviors : journal of the Society 

of Psychologists in Addictive Behaviors, 22(4), 557-562. 

https://doi.org/10.1037/a0012971  

Aharonovich, E., Brooks, A. C., Nunes, E. V., & Hasin, D. S. (2008). Cognitive deficits 

in marijuana users: Effects on motivational enhancement therapy plus cognitive 

behavioral therapy treatment outcome. Drug and Alcohol Dependence, 95(3), 

279-283. https://doi.org/10.1016/j.drugalcdep.2008.01.009  

Aharonovich, E., Hasin, D. S., Brooks, A. C., Liu, X., Bisaga, A., & Nunes, E. V. 

(2006). Cognitive deficits predict low treatment retention in cocaine dependent 

patients. Drug and Alcohol Dependence, 81(3), 313-322. 

https://doi.org/10.1016/j.drugalcdep.2005.08.003  

American Psychiatric Association. (1952). Diagnostic and statistical manual of mental 

disorders. APA.  

American Psychiatric Association. (1968). Diagnostic and statistical manual of mental 

disorders (2nd ed.). APA.  

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3rd ed.). APA.  

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (DSM-5®). American Psychiatric Pub.  

Andersson, H. W., Mosti, M. P., & Nordfjaern, T. (2023). Inpatients in substance use 

treatment with co-occurring psychiatric disorders: a prospective cohort study of 

characteristics and relapse predictors. BMC psychiatry, 23(1), 152. 

https://doi.org/10.1186/s12888-023-04632-z  

Andersson, H. W., Steinsbekk, A., Walderhaug, E., Otterholt, E., & Nordfjærn, T. 

(2018). Predictors of Dropout From Inpatient Substance Use Treatment: A 

Prospective Cohort Study. Substance abuse : research and treatment, 12, 

1178221818760551-1178221818760551. 

https://doi.org/10.1177/1178221818760551  

Andrade, C. (2018). Internal, External, and Ecological Validity in Research Design, 

Conduct, and Evaluation. Indian journal of psychological medicine, 40(5), 498-

499. https://doi.org/10.4103/IJPSYM.IJPSYM_334_18  



 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  

 

 

68 

Andreas, J. B., Lauritzen, G., & Nordfjærn, T. (2015). Co-occurrence between mental 

distress and poly-drug use: A ten year prospective study of patients from 

substance abuse treatment. Addictive Behaviors, 48, 71-78. 

https://doi.org/10.1016/j.addbeh.2015.05.001  

Ann Stoddard Dare, P., & Derigne, L. (2010). Denial in alcohol and other drug use 

disorders: A critique of theory. Addiction Research & Theory, 18(2), 181-193. 

https://doi.org/10.3109/16066350902770441  

Antons, S., Brand, M., & Potenza, M. N. (2020). Neurobiology of cue-reactivity, 

craving, and inhibitory control in non-substance addictive behaviors [116952]. 

[Amsterdam] :. https://doi.org/10.1016/j.jns.2020.116952 

Ardila, A. (2018). Is intelligence equivalent to executive functions? Psicothema, 30(2), 

159-164. https://doi.org/10.7334/psicothema2017.329  

Arellano-Virto, P. T., Seubert-Ravelo, A. N., Prieto-Corona, B., Witt-González, A., & 

Yáñez-Téllez, G. (2021). Association between psychiatric symptoms and 

executive function in adults with attention deficit hyperactivity disorder. 

Psychology & Neuroscience, No Pagination Specified-No Pagination Specified. 

https://doi.org/10.1037/pne0000271  

Arffa, S. (2007). The relationship of intelligence to executive function and non-

executive function measures in a sample of average, above average, and gifted 

youth. Archives of Clinical Neuropsychology, 22(8), 969-978. 

https://doi.org/https://doi.org/10.1016/j.acn.2007.08.001  

Arvidsson, P., & Granlund, M. (2018). The Relationship Between Intelligence 

Quotient and Aspects of Everyday Functioning and Participation for People 

Who Have Mild and Borderline Intellectual Disabilities. 31(1), e68-e78. 

https://doi.org/10.1111/jar.12314  

Austin, P. C., White, I. R., Lee, D. S., & van Buuren, S. (2021). Missing Data in 

Clinical Research: A Tutorial on Multiple Imputation. Canadian Journal of 

Cardiology, 37(9), 1322-1331. 

https://doi.org/https://doi.org/10.1016/j.cjca.2020.11.010  

Axelrod, B. N. (2002). Validity of the Wechsler Abbreviated Scale of Intelligence and 

Other Very Short Forms of Estimating Intellectual Functioning. Assessment, 

9(1), 17-23. https://doi.org/10.1177/1073191102009001003  

Bahorik, A. L., Leibowitz, A., Sterling, S. A., Travis, A., Weisner, C., & Satre, D. D. 

(2016). The role of hazardous drinking reductions in predicting depression and 

anxiety symptom improvement among psychiatry patients: A longitudinal 

study. Journal of affective disorders, 206, 169-173. 

https://doi.org/10.1016/j.jad.2016.07.039  

Bakken, K., Landheim, A. S., & Vaglum, P. (2003). Primary and secondary substance 

misusers: do they differ in substance-induced and substance-independent mental 

disorders? Alcohol Alcohol, 38(1), 54-59. https://doi.org/10.1093/alcalc/agg012  

Balconi, M., Losasso, D., Balena, A., & Crivelli, D. (2022). Neurocognitive 

impairment in addiction: A digital tool for executive function assessment 

[Opinion]. Frontiers in psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.955277  



 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 

 

 

69 

Barnum, T. C., & Armstrong, T. (2019). Sensation seeking to marijuana use: Exploring 

the mediating roles of risk appraisal and social norms. Addictive Behaviors, 92, 

76-83. https://doi.org/https://doi.org/10.1016/j.addbeh.2018.12.027  

Barreno, E. M., Domínguez-Salas, S., Díaz-Batanero, C., Lozano, Ó. M., Marín, J. A. 

L., & Verdejo-García, A. (2019). Specific aspects of cognitive impulsivity are 

longitudinally associated with lower treatment retention and greater relapse in 

therapeutic community treatment. Journal of Substance Abuse Treatment, 96, 

33-38. https://doi.org/10.1016/j.jsat.2018.10.004  

Batalla, A., Homberg, J. R., Lipina, T. V., Sescousse, G., Luijten, M., Ivanova, S. A., 

Schellekens, A. F. A., & Loonen, A. J. M. (2017). The role of the habenula in 

the transition from reward to misery in substance use and mood disorders. 

Neurosci Biobehav Rev, 80, 276-285. 

https://doi.org/10.1016/j.neubiorev.2017.03.019  

Bates, M. E., Bowden, S. C., & Barry, D. (2002). Neurocognitive impairment 

associated with alcohol use disorders: Implications for treatment. Experimental 

and Clinical Psychopharmacology, 10(3), 193-212. 

https://doi.org/10.1037/1064-1297.10.3.193  

Bates, M. E., Buckman, J. F., & Nguyen, T. T. (2013). A Role for Cognitive 

Rehabilitation in Increasing the Effectiveness of Treatment for Alcohol Use 

Disorders. Neuropsychology review, 23(1), 27-47. 

https://doi.org/10.1007/s11065-013-9228-3  

Bates, M. E., Labouvie, E. W., & Voelbel, G. T. (2002). Individual differences in latent 

neuropsychological abilities at addictions treatment entry. Psychology of 

addictive behaviors : journal of the Society of Psychologists in Addictive 

Behaviors, 16(1), 35-46. https://doi.org/10.1037//0893-164x.16.1.35  

Bates, M. E., Pawlak, A. P., Tonigan, J. S., & Buckman, J. F. (2006). Cognitive 

impairment influences drinking outcome by altering therapeutic mechanisms of 

change. Psychology of Addictive Behaviors, 20(3), 241-253. 

https://doi.org/10.1037/0893-164X.20.3.241  

Bates, M. E., Voelbel, G. T., Buckman, J. F., Labouvie, E. W., & Barry, D. (2005). 

Short-term neuropsychological recovery in clients with substance use disorders. 

Alcohol Clin Exp Res, 29(3), 367-377. 

https://doi.org/10.1097/01.alc.0000156131.88125.2a  

Bechara, A. (2005). Decision making, impulse control and loss of willpower to resist 

drugs: a neurocognitive perspective. Nature Neuroscience, 8(11), 1458-1463. 

https://doi.org/10.1038/nn1584  

Belcher, A. M., Volkow, N. D., Moeller, F. G., & Ferré, S. (2014). Personality traits 

and vulnerability or resilience to substance use disorders. Trends in cognitive 

sciences, 18(4), 211-217. https://doi.org/10.1016/j.tics.2014.01.010  

Belendiuk, K. A., & Riggs, P. (2014). Treatment of Adolescent Substance Use 

Disorders. Curr Treat Options Psychiatry, 1(2), 175-188. 

https://doi.org/10.1007/s40501-014-0016-3  

Belfrage, A., Mjølhus Njå, A. L., Lunde, S., Årstad, J., Fodstad, E. C., Lid, T. G., & 

Erga, A. H. (2022). Traumatic experiences and PTSD symptoms in substance 

use disorder: A comparison of recovered versus current users. Nordic Studies 



 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  

 

 

70 

on Alcohol and Drugs, 40(1), 61-75. 

https://doi.org/10.1177/14550725221122222  

Bergly, T., Nordfjærn, T., & Hagen, R. (2013). The dimensional structure of SCL-90-

R in a sample of patients with substance use disorder. Journal of Substance Use. 

https://doi.org/10.3109/14659891.2013.790494  

Berman, A. H., Wennberg, P., & Sinadinovic, K. (2015). Changes in mental and 

physical well-being among problematic alcohol and drug users in 12-month 

Internet-based intervention trials. Psychology of Addictive Behaviors, 29(1), 97-

105. https://doi.org/10.1037/a0038420  

Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-

sensitization theory of addiction. American Psychologist, 71(8), 670-679. 

https://doi.org/10.1037/amp0000059  

Berry, J., Jacomb, I., Lunn, J., Sedwell, A., Shakeshaft, A., Kelly, P. J., Sarrami, P., 

James, M., Russell, S., Nardo, T., Barker, D., & Holmes, J. (2019). A stepped 

wedge cluster randomised trial of a cognitive remediation intervention in 

alcohol and other drug (AOD) residential treatment services. BMC psychiatry, 

19(1), 70. https://doi.org/10.1186/s12888-019-2044-4  

Berry, J., Shores, E. A., Lunn, J., Sedwell, A., Nardo, T., Wesseling, A., & Batchelor, 

J. (2021). The Alcohol and Drug Cognitive Enhancement (ACE) Screening 

Tool: A simple and brief questionnaire to screen for cognitive impairment in 

substance use disorder treatment services. Appl Neuropsychol Adult, 1-8. 

https://doi.org/10.1080/23279095.2021.1888727  

Berry, J., Shores, E. A., Nardo, T., Sedwell, A., Lunn, J., Marceau, E. M., Wesseling, 

A., Zucco, M., Sugden-Lingard, S., Borchard, T., & Batchelor, J. (2021). Brief 

executive-function assessment tool: A new cognitive impairment screening tool 

for alcohol and other drug services. Applied Neuropsychology: Adult, 1-11. 

https://doi.org/10.1080/23279095.2021.1895791  

Bertelli, M., Cooper, S.-A., & Salvador-Carulla, L. (2017). Intelligence and specific 

cognitive functions in intellectual disability: Implications for assessment and 

classification. Current Opinion in Psychiatry, 31, 1. 

https://doi.org/10.1097/YCO.0000000000000387  

Beurmanjer, H., Bruijnen, C. J. W. H., Greeven, P. G. J., De Jong, C. A. J., Schellekens, 

A. F. A., & Dijkstra, B. A. G. (2022). Cognitive Impairments in Patients with 

GHB Use Disorder Predict Relapse in GHB Use. European Addiction Research, 

28(5), 350-357. https://doi.org/10.1159/000525507  

Bhalla, I. P., Stefanovics, E. A., & Rosenheck, R. A. (2017). Clinical Epidemiology of 

Single Versus Multiple Substance Use Disorders: Polysubstance Use Disorder. 

Med Care, 55 Suppl 9 Suppl 2, S24-s32. 

https://doi.org/10.1097/mlr.0000000000000731  

Bickel, W. K., & Marsch, L. A. (2001). Toward a behavioral economic understanding 

of drug dependence: delay discounting processes. Addiction, 96(1), 73-86. 

https://doi.org/10.1046/j.1360-0443.2001.961736.x  

Bickel, W. K., Mellis, A. M., Snider, S. E., Athamneh, L. N., Stein, J. S., & Pope, D. 

A. (2018). 21st century neurobehavioral theories of decision making in 

addiction: Review and evaluation. Pharmacology, biochemistry, and behavior, 

164, 4-21. https://doi.org/10.1016/j.pbb.2017.09.009  



 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  

 

 

71 

Bjork, J. M., Keyser-Marcus, L., Vassileva, J., Ramey, T., Houghton, D. C., & Moeller, 

F. G. (2022). Attentional function and inhibitory control in different substance 

use disorders. Psychiatry Res, 313, 114591. 

https://doi.org/10.1016/j.psychres.2022.114591  

Bjornestad, J., McKay, J. R., Berg, H., Moltu, C., & Nesvåg, S. (2020). How often are 

outcomes other than change in substance use measured? A systematic review of 

outcome measures in contemporary randomised controlled trials. Drug and 

alcohol review, 39(4), 394-414. https://doi.org/10.1111/dar.13051  

Blair, M., Coleman, K., Jesso, S., Desbeaumes Jodoin, V., Smolewska, K., Warriner, 

E., Finger, E., & Pasternak, S. H. (2016). Depressive Symptoms Negatively 

Impact Montreal Cognitive Assessment Performance: A Memory Clinic 

Experience. Canadian Journal of Neurological Sciences, 43(4), 513-517. 

https://doi.org/10.1017/cjn.2015.399  

Blume, A. W., & Alan Marlatt, G. (2009). The Role of Executive Cognitive Functions 

in Changing Substance Use: What We Know and What We Need to Know. 

Annals of Behavioral Medicine, 37(2), 117-125. 

https://doi.org/10.1007/s12160-009-9093-8 %J Annals of Behavioral Medicine  

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., Falck, R., & 

Carlson, R. G. (2010). Longitudinal Relationship Between Psychological 

Distress and Multiple Substance Use: Results From a Three-Year Multisite 

Natural-History Study of Rural Stimulant Users. Journal of Studies on Alcohol 

and Drugs, 71(2), 258-267. https://doi.org/10.15288/jsad.2010.71.258  

Bosnes, O. (2009). Norsk versjon av Wechsler Abbreviated Scale of Intelligence: Hvor 

godt er samsvaret mellom WASI og norsk versjon av Wechsler Adult 

Intelligence Scale-III? [The Norwegian version of Wechsler Abbreviated Scale 

of Intelligence (WASI): Do scores on the WASI correspond with scores on the 

Norwegian version of the Wechsle Adult Intelligence Scale- III (WAIS-III)?]. 

Tidsskrift for Norsk Psykologforening, 46(6), 564-568.  

Bourgault, Z., Rubin-Kahana, D., Hassan, A., Sanches, M., & Le Foll, B. (2022). 

Multiple Substance Use Disorders and Self-Reported Cognitive Function in 

U.S. Adults: Associations and Sex-Differences in a Nationally Representative 

Sample. Frontiers in psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.797578  

Brady, K. T., Haynes, L. F., Hartwell, K. J., & Killeen, T. K. (2013). Substance use 

disorders and anxiety: a treatment challenge for social workers. Soc Work Public 

Health, 28(3-4), 407-423. https://doi.org/10.1080/19371918.2013.774675  

Brager-Larsen, L., Sundet, K., Engvik, H., Oerbeck, B., & Nes, R. (2001). 

Psychometric properties of a Norwegian research version of the Wechsler 

Abbreviated Scale of Intelligence (WASI). Bulletin of the Norwegian 

Neuropsychological Association, 4.  

Braun, S. E., Lanoye, A., Aslanzadeh, F. J., & Loughan, A. R. (2021). Subjective 

executive dysfunction in patients with primary brain tumors and their 

informants: relationships with neurocognitive, psychological, and daily 

functioning. Brain Injury, 35(14), 1665-1673. 

https://doi.org/10.1080/02699052.2021.2008492  



 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 

 

 

72 

Bremnes, R., & Indergård, P. J. (2022). Aktivitetsdata for psykisk helsevern of voksne 

og tverrfaglig spesialisert rusbehandling 2021. (IS-3037). Trondheim: 

Helsedirektoratet 

Brooner, R. K., King, V. L., Kidorf, M., Schmidt, C. W., Jr., & Bigelow, G. E. (1997). 

Psychiatric and substance use comorbidity among treatment-seeking opioid 

abusers. Arch Gen Psychiatry, 54(1), 71-80. 

https://doi.org/10.1001/archpsyc.1997.01830130077015  

Brorson, H. H., Ajo Arnevik, E., Rand-Hendriksen, K., & Duckert, F. (2013). Drop-

out from addiction treatment: A systematic review of risk factors. Clinical 

Psychology Review, 33(8), 1010-1024. 

https://doi.org/10.1016/j.cpr.2013.07.007  

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., 

VanDerNagel, J. E. L., Kessels, R. P. C., & De Jong, C. A. J. (2019). Prevalence 

of cognitive impairment in patients with substance use disorder. Drug and 

alcohol review, 38(4), 435-442. https://doi.org/10.1111/dar.12922  

Bruijnen, C. J. W. H., Jansen, M., Dijkstra, B. A. G., Walvoort, S. J. W., Lugtmeijer, 

S., Markus, W., De Jong, C. A. J., & Kessels, R. P. C. (2019). The Montreal 

Cognitive Assessment (MoCA) as a cognitive screen in addiction health care: A 

validation study for clinical practice. Journal of Substance Use, 24(1), 47-54. 

https://doi.org/10.1080/14659891.2018.1497102  

Braatveit, K., Torsheim, T., & Hove, O. (2018a). Intellectual Functioning in In-Patients 

with Substance Use Disorders: Preliminary Results from a Clinical Mediation 

Study of Factors Contributing to IQ Variance. European Addiction Research, 

24(1), 19-27. https://doi.org/10.1159/000486620  

Braatveit, K., Torsheim, T., & Hove, O. (2018b). The Prevalence and Characteristics 

of Intellectual and Borderline Intellectual Disabilities in a Sample of Inpatients 

with Substance Use Disorders: Preliminary Clinical Results. Journal of Mental 

Health Research in Intellectual Disabilities, 11, 1-18. 

https://doi.org/10.1080/19315864.2018.1469701  

Braatveit, K. J. (2018). Intellectual Disability among in-patients with Substance Use 

Disorders Univerity of Bergen]. Bergen. https://hdl.handle.net/1956/18737 

Buckman, J. F., Bates, M. E., & Morgenstern, J. (2008). Social support and cognitive 

impairment in clients receiving treatment for alcohol- and drug-use disorders: a 

replication study. Journal of Studies on Alcohol and Drugs, 69(5), 738-746. 

https://doi.org/10.15288/jsad.2008.69.738  

Burton, S. M. I., Sallis, H. M., Hatoum, A. S., Munafò, M. R., & Reed, Z. E. (2022). 

Is there a causal relationship between executive function and liability to mental 

health and substance use? A Mendelian randomization approach. Royal Society 

Open Science, 9(12), 220631. https://doi.org/doi:10.1098/rsos.220631  

Caldeiro, R. M., Malte, C. A., Calsyn, D. A., Baer, J. S., Nichol, P., Kivlahan, D. R., 

& Saxon, A. J. (2008). The association of persistent pain with out‐patient 

addiction treatment outcomes and service utilization. Addiction, 103(12), 1996-

2005. https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1360-

0443.2008.02358.x?download=true  

Caracuel, A., Verdejo-García, A., Vilar-Lopez, R., Perez-Garcia, M., Salinas, I., 

Cuberos, G., Coin, M. A., Santiago-Ramajo, S., & Puente, A. E. (2008). Frontal 



 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  

 

 

73 

behavioral and emotional symptoms in Spanish individuals with acquired brain 

injury and substance use disorders. Archives of clinical neuropsychology : the 

official journal of the National Academy of Neuropsychologists, 23(4), 447-454. 

https://doi.org/10.1016/j.acn.2008.03.004  

Cardoso, T. d. A., Bauer, I. E., Jansen, K., Suchting, R., Zunta-Soares, G., Quevedo, 

J., Glahn, D. C., & Soares, J. C. (2016). Effect of alcohol and illicit substance 

use on verbal memory among individuals with bipolar disorder. Psychiatry 

Research, 243, 225-231. 

https://doi.org/https://doi.org/10.1016/j.psychres.2016.06.044  

Carroll Chapman, S. L., & Wu, L.-T. (2012). Substance abuse among individuals with 

intellectual disabilities. Research in Developmental Disabilities, 33(4), 1147-

1156. https://doi.org/10.1016/j.ridd.2012.02.009  

Carroll, K. M., Kiluk, B. D., Nich, C., Babuscio, T. A., Brewer, J. A., Potenza, M. N., 

Ball, S. A., Martino, S., Rounsaville, B. J., & Lejuez, C. W. (2011). Cognitive 

Function and Treatment Response in a Randomized Clinical Trial of Computer-

Based Training in Cognitive-Behavioral Therapy. Substance Use & Misuse, 

46(1), 23-34. https://doi.org/10.3109/10826084.2011.521069  

Casey, B. J., Getz, S., & Galvan, A. (2008). The adolescent brain. Developmental 

Review, 28(1), 62-77. https://doi.org/https://doi.org/10.1016/j.dr.2007.08.003  

Center for Alcohol & Drug Research Helse Vest. (2018). National quality register for 

the treatment of harmful substance use or addiction. Retrieved October 7, 2020 

from https://helse-stavanger.no/seksjon/kvarus/Documents/KvarusEngelsk.pdf 

Chaytor, N., & Schmitter-Edgecombe, M. (2004). The Ecological Validity of 

Neuropsychological Tests: A Review of the Literature on Everyday Cognitive 

Skills. Neuropsychology review, 13, 181-197. 

https://doi.org/10.1023/B:NERV.0000009483.91468.fb  

Chen, C.-Y., Lawlor, J. P., Duggan, A. K., Hardy, J. B., & Eaton, W. W. (2006). Mild 

Cognitive Impairment in Early Life and Mental Health Problems in Adulthood. 

American journal of public health, 96(10), 1772-1778. 

https://doi.org/10.2105/AJPH.2004.057075  

Chiara, G., & Bassareo, V. (2007). Di Chiara G, Bassareo V. Reward system and 

addiction: what dopamine does and doesn't do. Curr Opin Pharmacol 7: 69-76. 

Current opinion in pharmacology, 7, 69-76. 

https://doi.org/10.1016/j.coph.2006.11.003  

Choi, N. G., & DiNitto, D. M. (2019). Older marijuana users in substance abuse 

treatment: Treatment settings for marijuana-only versus polysubstance use 

admissions. J Subst Abuse Treat, 105, 28-36. 

https://doi.org/10.1016/j.jsat.2019.07.016  

Choi, Y. R., Kim, H. S., Yoon, S. J., Lee, N. Y., Gupta, H., Raja, G., Gebru, Y. A., 

Youn, G. S., Kim, D. J., Ham, Y. L., & Suk, K. T. (2021). Nutritional Status 

and Diet Style Affect Cognitive Function in Alcoholic Liver Disease. Nutrients, 

13(1). https://doi.org/10.3390/nu13010185  

Ciraulo, D. A., Piechniczek-Buczek, J., & Iscan, E. N. (2003). Outcome predictors in 

substance use disorders. Psychiatr Clin North Am, 26(2), 381-409. 

https://doi.org/10.1016/s0193-953x(02)00106-5  



 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  

 

 

74 

Clarke, S. P., Oades, L. G., Crowe, T. P., Caputi, P., & Deane, F. P. (2009). The role 

of symptom distress and goal attainment in promoting aspects of psychological 

recovery for consumers with enduring mental illness. Journal of mental health, 

18(5), 389-397. https://doi.org/10.3109/09638230902968290  

Collette, F., Olivier, L., Van der Linden, M., Laureys, S., Delfiore, G., Luxen, A., & 

Salmon, E. (2005). Involvement of both prefrontal and inferior parietal cortex 

in dual-task performance. Brain Res Cogn Brain Res, 24(2), 237-251. 

https://doi.org/10.1016/j.cogbrainres.2005.01.023  

Compton, W. M., Thomas, Y. F., Stinson, F. S., & Grant, B. F. (2007). Prevalence, 

correlates, disability, and comorbidity of DSM-IV drug abuse and dependence 

in the United States: results from the national epidemiologic survey on alcohol 

and related conditions. Arch Gen Psychiatry, 64(5), 566-576. 

https://doi.org/10.1001/archpsyc.64.5.566  

Connolly, C. G., Bell, R. P., Foxe, J. J., & Garavan, H. (2013). Dissociated Grey Matter 

Changes with Prolonged Addiction and Extended Abstinence in Cocaine Users. 

PloS one, 8(3), e59645. https://doi.org/10.1371/journal.pone.0059645  

Connor, J. P., Gullo, M. J., White, A., & Kelly, A. B. (2014). Polysubstance use: 

Diagnostic challenges, patterns of use and health [Review]. Current Opinion in 

Psychiatry, 27(4), 269-275. https://doi.org/10.1097/YCO.0000000000000069  

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 

comorbidity of DSM-IV mood and anxiety disorders and specific drug use 

disorders: results from the National Epidemiologic Survey on Alcohol and 

Related Conditions. J Clin Psychiatry, 67(2), 247-257. 

https://doi.org/10.4088/jcp.v67n0211  

Cooney, N. L., Kadden, R. M., Litt, M. D., & Getter, H. (1991). Matching alcoholics 

to coping skills or interactional therapies: Two-year follow-up results. Journal 

of Consulting and Clinical Psychology, 59(4), 598-601. 

https://doi.org/10.1037/0022-006X.59.4.598  

Copersino, M. L., Fals-Stewart, W., Fitzmaurice, G., Schretlen, D. J., Sokoloff, J., & 

Weiss, R. D. (2009). Rapid cognitive screening of patients with substance use 

disorders. Experimental and Clinical Psychopharmacology, 17(5), 337-344. 

https://doi.org/10.1037/a0017260  

Copersino, M. L., Schretlen, D. J., Fitzmaurice, G. M., Lukas, S. E., Faberman, J., 

Sokoloff, J., & Weiss, R. D. (2012). Effects of cognitive impairment on 

substance abuse treatment attendance: predictive validation of a brief cognitive 

screening measure. The American Journal of Drug and Alcohol Abuse, 38(3), 

246-250. https://doi.org/10.3109/00952990.2012.670866  

Corbit, L. H., Nie, H., & Janak, P. H. (2014). Habitual responding for alcohol depends 

upon both AMPA and D2 receptor signaling in the dorsolateral striatum. Front 

Behav Neurosci, 8, 301. https://doi.org/10.3389/fnbeh.2014.00301  

Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: a critical 

period of vulnerability for addiction. Pharmacol Biochem Behav, 86(2), 189-

199. https://doi.org/10.1016/j.pbb.2006.12.001  

Crummy, E. A., O'Neal, T. J., Baskin, B. M., & Ferguson, S. M. (2020). One Is Not 

Enough: Understanding and Modeling Polysubstance Use. Frontiers in 

neuroscience, 14, 569-569. https://doi.org/10.3389/fnins.2020.00569  



 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 

 

 

75 

Czapla, M., Simon, J., Richter, B., Kluge, M., Friederich, H.-C., Herpertz, S., Mann, 

K., Herpertz, S., & Loeber, S. (2015). The impact of cognitive impairment and 

impulsivity on relapse of alcohol-dependent patients: implications for 

psychotherapeutic treatment. Addiction biology, 21. 

https://doi.org/10.1111/adb.12229  

D'Alcante, C. C., Diniz, J. B., Fossaluza, V., Batistuzzo, M. C., Lopes, A. C., Shavitt, 

R. G., Deckersbach, T., Malloy-Diniz, L., Miguel, E. C., & Hoexter, M. Q. 

(2012). Neuropsychological predictors of response to randomized treatment in 

obsessive–compulsive disorder. Progress in Neuro-Psychopharmacology and 

Biological Psychiatry, 39(2), 310-317. 

https://doi.org/https://doi.org/10.1016/j.pnpbp.2012.07.002  

D’Hondt, F., Lescut, C., Maurage, P., Menard, O., Gibour, B., Cottencin, O., 

Montègue, S., Jardri, R., & Rolland, B. (2018). Psychiatric comorbidities 

associated with a positive screening using the Montreal Cognitive Assessment 

(MoCA) test in subjects with severe alcohol use disorder. Drug and Alcohol 

Dependence, 191, 266-269. https://doi.org/10.1016/j.drugalcdep.2018.07.009  

Daigre, C., Perea-Ortueta, M., Berenguer, M., Esculies, O., Sorribes-Puertas, M., 

Palma-Alvarez, R., Martínez-Luna, N., Ramos-Quiroga, J. A., & 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  

Dawson, D. A., Grant, B. F., Stinson, F. S., & Chou, P. S. (2006). Estimating the effect 

of help-seeking on achieving recovery from alcohol dependence. Addiction, 

101(6), 824-834. https://doi.org/10.1111/j.1360-0443.2006.01433.x  

Dawson, D. A., Grant, B. F., Stinson, F. S., Chou, P. S., Huang, B., & Ruan, W. J. 

(2005). Recovery from DSM-IV alcohol dependence: United States, 2001-2002. 

Addiction, 100(3), 281-292. https://doi.org/10.1111/j.1360-0443.2004.00964.x  

Day, A. M., Metrik, J., Spillane, N. S., & Kahler, C. W. (2013). Working memory and 

impulsivity predict marijuana-related problems among frequent users. Drug 

Alcohol Depend, 131(1-2), 171-174. 

https://doi.org/10.1016/j.drugalcdep.2012.12.016  

De Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-

deficit/hyperactivity disorder subtypes and substance use and use disorders in 

NESARC. Addict Behav, 39(8), 1278-1285. 

https://doi.org/10.1016/j.addbeh.2014.04.003  

De Leon, G., & Jainchill, N. (1986). Circumstance, Motivation, Readiness and 

Suitability as Correlates of Treatment Tenure. Journal of Psychoactive Drugs, 

18(3), 203-208. https://doi.org/10.1080/02791072.1986.10472348  

Deary, I. (2014). The Stability of Intelligence From Childhood to Old Age. Current 

Directions in Psychological Science, 23, 239-245. 

https://doi.org/10.1177/0963721414536905  

Degenhardt, L., Fiona Charlson, A. F., Damian Santomauro, Erskine, H., Mantilla-

Herrara, A., Whiteford, H., Leung, J., Naghavi, M., Griswold, M., Rehm, J., 

Hall, W., Sartorius, B., Scott, J., Vollset, S. E., Knudsen, A. K., Haro, J. M., 

Patton, G., Kopec, J., Malta, D. C., . . . Vos, T. (2018). The global burden of 

disease attributable to alcohol and drug use in 195 countries and territories, 



 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 

 

 

76 

1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. 

Lancet Psychiatry, 5(12), 987-1012. https://doi.org/10.1016/s2215-

0366(18)30337-7  

Deng, X., Huang, Z., Li, X., Li, Y., Wang, Y., Wu, D., Gao, B., & Yang, X. (2012). 

Long-term follow-up of patients treated for psychotic symptoms that persist 

after stopping illicit drug use. Shanghai Arch Psychiatry, 24(5), 271-278. 

https://doi.org/10.3969/j.issn.1002-0829.2012.05.004  

Derogatis, L. R. (1994). SCL-90-R : symptom checklist-90-R : administration, scoring 

& procedures manual. Pearson.  

Desfosses, M., Meadows, H., Jackson, M., & Crowe, S. F. (2014). The Relationship 

Between Neuropsychological Functioning and Mental Health Outcomes of 

Chronic Alcohol Users Involved in Counselling: Prediction of Treatment 

Outcome. Australian Psychologist, 49(5), 287-296. 

https://doi.org/10.1111/ap.12071  

Diamond, A. (2013). Executive Functions. Annual Review of Psychology, 64(1), 135-

168. https://doi.org/10.1146/annurev-psych-113011-143750  

Didden, R. (2017). Substance use and abuse in individuals with mild intellectual 

disability or borderline intellectual functioning: An introduction to the special 

section. Research in Developmental Disabilities, 63, 95-98. 

https://doi.org/10.1016/j.ridd.2017.02.001  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With 

Life Scale. Journal of Personality Assessment, 49(1), 71-75. 

https://doi.org/10.1207/s15327752jpa4901_13  

Dillon, F. R., Turner, C. W., Robbins, M. S., & Szapocznik, J. (2005). Concordance 

among biological, interview, and self-report measures of drug use among 

African American and Hispanic adolescents referred for drug abuse treatment. 

Psychology of addictive behaviors : journal of the Society of Psychologists in 

Addictive Behaviors, 19(4), 404-413. https://doi.org/10.1037/0893-

164X.19.4.404  

Domínguez-Salas, S., Díaz-Batanero, C., Lozano-Rojas, O. M., & Verdejo-García, A. 

(2016). Impact of general cognition and executive function deficits on addiction 

treatment outcomes: Systematic review and discussion of neurocognitive 

pathways. Neurosci Biobehav Rev, 71, 772-801. 

https://doi.org/10.1016/j.neubiorev.2016.09.030  

Donovan, D. M., Bigelow, G. E., Brigham, G. S., Carroll, K. M., Cohen, A. J., Gardin, 

J. G., Hamilton, J. A., Huestis, M. A., Hughes, J. R., Lindblad, R., Marlatt, G. 

A., Preston, K. L., Selzer, J. A., Somoza, E. C., Wakim, P. G., & Wells, E. A. 

(2012). Primary outcome indices in illicit drug dependence treatment research: 

systematic approach to selection and measurement of drug use end-points in 

clinical trials. Addiction, 107(4), 694-708. https://doi.org/10.1111/j.1360-

0443.2011.03473.x  

Drew Gouvier, W., Barker, A. A., & Wukjes Musso, M. (2010). Encyclopedia of 

Research Design. https://doi.org/10.4135/9781412961288  

Elkins, I. J., McGue, M., & Iacono, W. G. (2007). Prospective Effects of Attention-

Deficit/Hyperactivity Disorder, Conduct Disorder, and Sex on Adolescent 



 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  

 

 

77 

Substance Use and Abuse. Archives of general psychiatry, 64(10), 1145-1152. 

https://doi.org/10.1001/archpsyc.64.10.1145  

Emerson, E. (2011). Health Status and Health Risks of the “Hidden Majority” of Adults 

With Intellectual Disability. Intellectual and Developmental Disabilities, 49(3), 

155-165. https://doi.org/10.1352/1934-9556-49.3.155  

Engel, K., Schaefer, M., Stickel, A., Binder, H., Heinz, A., & Richter, C. (2016). The 

Role of Psychological Distress in Relapse Prevention of Alcohol Addiction. Can 

High Scores on the SCL-90-R Predict Alcohol Relapse? Alcohol Alcohol, 51(1), 

27-31. https://doi.org/10.1093/alcalc/agv062  

Erevik, E. K., Torsheim, T., Andreassen, C. S., Vedaa, Ø., & Pallesen, S. (2017). 

Recurrent cannabis use among Norwegian students: Prevalence, characteristics, 

and polysubstance use. Nordisk Alkohol Nark, 34(6), 497-510. 

https://doi.org/10.1177/1455072517743427  

Erga, A. H., Hønsi, A., Anda-Ågotnes, L. G., Nesvåg, S., Hesse, M., & Hagen, E. 

(2021). Trajectories of psychological distress during recovery from 

polysubstance use disorder. Addiction Research & Theory, 29(1), 64-71. 

https://doi.org/10.1080/16066359.2020.1730822  

Everitt, B. J. (2014). Neural and psychological mechanisms underlying compulsive 

drug seeking habits and drug memories--indications for novel treatments of 

addiction. The European journal of neuroscience, 40(1), 2163-2182. 

https://doi.org/10.1111/ejn.12644  

Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug 

addiction: from actions to habits to compulsion. Nature Neuroscience, 8(11), 

1481-1489. https://doi.org/10.1038/nn1579  

Everitt, B. J., & Robbins, T. W. (2016). Drug Addiction: Updating Actions to Habits 

to Compulsions Ten Years On. Annu Rev Psychol, 67, 23-50. 

https://doi.org/10.1146/annurev-psych-122414-033457  

Ewald, D. R., Strack, R. W., & Orsini, M. M. (2019). Rethinking Addiction. Global 

Pediatric Health, 6, 2333794X18821943. 

https://doi.org/10.1177/2333794x18821943  

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among 

substance-abusing patients: An examination of diagnostic efficiency [Article]. 

Experimental and Clinical Psychopharmacology, 5(1), 39-50. 

https://doi.org/10.1037/1064-1297.5.1.39  

Fals-Stewart, W., & Bates, M. E. (2003). The neuropsychological test performance of 

drug-abusing patients: An examination of latent cognitive abilities and 

associated risk factors. Experimental and Clinical Psychopharmacology, 11(1), 

34-45. https://doi.org/10.1037/1064-1297.11.1.34  

Farah, M. J. (1994). Neuropsychological inference with an interactive brain: A critique 

of the “locality” assumption. Behavioral and Brain Sciences, 17(1), 43-61. 

https://doi.org/10.1017/S0140525X00033306  

Farré, A., Tirado-Muñoz, J., & Torrens, M. (2017). Dual Depression: A Sex 

Perspective. Addictive Disorders & Their Treatment, 16(4). 

https://journals.lww.com/addictiondisorders/Fulltext/2017/12000/Dual_Depres

sion__A_Sex_Perspective.5.aspx  



 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  

 

 

78 

Fatseas, M., Serre, F., Swendsen, J., & Auriacombe, M. (2018). Effects of anxiety and 

mood disorders on craving and substance use among patients with substance use 

disorder: An ecological momentary assessment study. Drug Alcohol Depend, 

187, 242-248. https://doi.org/10.1016/j.drugalcdep.2018.03.008  

Fernández-Serrano, M. J., Pérez-García, M., Perales, J. C., & Verdejo-García, A. 

(2010). Prevalence of executive dysfunction in cocaine, heroin and alcohol users 

enrolled in therapeutic communities. European Journal of Pharmacology, 

626(1), 104-112. https://doi.org/10.1016/j.ejphar.2009.10.019  

Fernández-Serrano, M. J., Pérez-García, M., Schmidt Río-Valle, J., & Verdejo-García, 

A. (2010). Neuropsychological consequences of alcohol and drug abuse on 

different components of executive functions. J Psychopharmacol, 24(9), 1317-

1332. https://doi.org/10.1177/0269881109349841  

Fernández-Serrano, M. J., Pérez-García, M., & Verdejo-García, A. (2011). What are 

the specific vs. generalized effects of drugs of abuse on neuropsychological 

performance? Neuroscience & Biobehavioral Reviews, 35(3), 377-406. 

https://doi.org/10.1016/j.neubiorev.2010.04.008  

Ferrari, M. (2009). Borderline Intellectual Functioning and the Intellectual Disability 

Construct. 47(5), 386-389. https://doi.org/10.1352/1934-9556-47.5.386  

Fitzpatrick, R. E., Rubenis, A. J., Lubman, D. I., & Verdejo-Garcia, A. (2020). 

Cognitive deficits in methamphetamine addiction: Independent contributions of 

dependence and intelligence. Drug and Alcohol Dependence, 209, 107891. 

https://doi.org/10.1016/j.drugalcdep.2020.107891  

Fjærli, H. H., Sømhovd, M. J., & Bergly, T. H. (2021). Difference between 

psychostimulant users and opioid users in recovery of cognitive impairment, 

measured with the Montreal Cognitive Assessment (MoCA®). Journal of 

Substance Use, 1-5. https://doi.org/10.1080/14659891.2021.1967487  

Flórez-Salamanca, L., Secades-Villa, R., Budney, A. J., García-Rodríguez, O., Wang, 

S., & Blanco, C. (2013). Probability and predictors of cannabis use disorders 

relapse: results of the National Epidemiologic Survey on Alcohol and Related 

Conditions (NESARC). Drug Alcohol Depend, 132(1-2), 127-133. 

https://doi.org/10.1016/j.drugalcdep.2013.01.013  

Flynn, P. M., & Brown, B. S. (2008). Co-occurring disorders in substance abuse 

treatment: Issues and prospects. Journal of Substance Abuse Treatment, 34(1), 

36-47. https://doi.org/10.1016/j.jsat.2006.11.013  

Franzen, M. D., & Wilhelm, K. L. (1996). Conceptual foundations of ecological 

validity in neuropsychological assessment. In Ecological validity of 

neuropsychological testing. (pp. 91-112). Gr Press/St Lucie Press, Inc.  

Fried, P. A., Watkinson, B., & Gray, R. (2005). Neurocognitive consequences of 

marihuana—a comparison with pre-drug performance. Neurotoxicology and 

Teratology, 27(2), 231-239. https://doi.org/10.1016/j.ntt.2004.11.003  

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: 

Individual differences as a window on cognitive structure. Cortex, 86, 186-204. 

https://doi.org/https://doi.org/10.1016/j.cortex.2016.04.023  

Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., Defries, J. C., & Hewitt, J. 

K. (2006). Not all executive functions are related to intelligence. Psychol Sci, 

17(2), 172-179. https://doi.org/10.1111/j.1467-9280.2006.01681.x  



 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 

 

 

79 

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive 

control and executive function. Neuropsychopharmacology, 47(1), 72-89. 

https://doi.org/10.1038/s41386-021-01132-0  

Furnham, A., & Cheng, H. (2016). Childhood Intelligence Predicts Adult Trait 

Openness. Journal of Individual Differences, 37(2), 105-111. 

https://doi.org/10.1027/1614-0001/a000194  

Garcia-Villamisar, D., Dattilo, J., & Garcia-Martinez, M. (2017). Executive 

functioning in people with personality disorders. Current Opinion in Psychiatry, 

30(1). https://journals.lww.com/co-

psychiatry/Fulltext/2017/01000/Executive_functioning_in_people_with_perso

nality.8.aspx  

Geiger, P. J., Reed, R. G., Combs, H. L., Boggero, I. A., & Segerstrom, S. C. (2019). 

Longitudinal associations among older adults’ neurocognitive performance, 

psychological distress, and self-reported cognitive function. Psychology & 

Neuroscience, 12, 224-235. https://doi.org/10.1037/pne0000155  

Gigi, K., Werbeloff, N., Goldberg, S., Portuguese, S., Reichenberg, A., Fruchter, E., & 

Weiser, M. (2014). Borderline intellectual functioning is associated with poor 

social functioning, increased rates of psychiatric diagnosis and drug use – A 

cross sectional population based study. European Neuropsychopharmacology, 

24(11), 1793-1797. https://doi.org/10.1016/j.euroneuro.2014.07.016  

Glasner-Edwards, S., Mooney, L. J., Marinelli-Casey, P., Hillhouse, M., Ang, A., 

Rawson, R., & Authors, M. T. P. C. (2010). Anxiety Disorders among 

Methamphetamine Dependent Adults: Association with Post-Treatment 

Functioning. The American journal on addictions, 19(5), 385-390. 

https://doi.org/https://doi.org/10.1111/j.1521-0391.2010.00061.x  

Goldstein, R. Z., & Volkow, N. D. (2002). Drug addiction and its underlying 

neurobiological basis: neuroimaging evidence for the involvement of the frontal 

cortex. The American journal of psychiatry, 159(10), 1642-1652. 

https://doi.org/10.1176/appi.ajp.159.10.1642  

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in 

addiction: neuroimaging findings and clinical implications. Nature reviews. 

Neuroscience, 12(11), 652-669. https://doi.org/10.1038/nrn3119  

Gonzalez, R., Rippeth, J. D., Carey, C. L., Heaton, R. K., Moore, D. J., Schweinsburg, 

B. C., Cherner, M., & Grant, I. (2004). Neurocognitive performance of 

methamphetamine users discordant for history of marijuana exposure. Drug 

Alcohol Depend, 76(2), 181-190. 

https://doi.org/10.1016/j.drugalcdep.2004.04.014  

Goschke, T. (2014). Dysfunctions of decision-making and cognitive control as 

transdiagnostic mechanisms of mental disorders: advances, gaps, and needs in 

current research. Int J Methods Psychiatr Res, 23 Suppl 1(Suppl 1), 41-57. 

https://doi.org/10.1002/mpr.1410  

Gosens, L., Otten, R., de Jonge, J., Schellekens, A., VanDerNagel, J., Didden, R., & 

Poelen, E. (2021). Development of a personalised substance use disorder 

treatment for people with mild intellectual disabilities or borderline intellectual 

functioning: An intervention mapping approach. Journal of Intellectual & 



 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 

 

 

80 

Developmental Disability, 1-10. 

https://doi.org/10.3109/13668250.2021.1925529  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006a). The confounding problem of 

polydrug use in recreational ecstasy/MDMA users: a brief overview. Journal of 

Psychopharmacology, 20(2), 188-193. 

https://doi.org/10.1177/0269881106059939  

Gouzoulis-Mayfrank, E., & Daumann, J. (2006b). Neurotoxicity of 

methylenedioxyamphetamines (MDMA; ecstasy) in humans: how strong is the 

evidence for persistent brain damage? Addiction, 101(3), 348-361. 

https://doi.org/10.1111/j.1360-0443.2006.01314.x  

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., 

Pickering, R. P., & Kaplan, K. (2004). Prevalence and co-occurrence of 

substance use disorders and independent mood and anxiety disorders: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. 

Arch Gen Psychiatry, 61(8), 807-816. 

https://doi.org/10.1001/archpsyc.61.8.807  

Greenspan, S. (2017). Borderline intellectual functioning: an update. Curr Opin 

Psychiatry, 30(2), 113-122. https://doi.org/10.1097/yco.0000000000000317  

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment 

outcomes for adolescents with comorbid mental and substance use disorders. J 

Nerv Ment Dis, 189(6), 384-392. https://doi.org/10.1097/00005053-

200106000-00006  

Groves, S. J., Douglas, K. M., & Porter, R. J. (2018). A Systematic Review of 

Cognitive Predictors of Treatment Outcome in Major Depression. Frontiers in 

psychiatry, 9, 382. https://doi.org/10.3389/fpsyt.2018.00382  

Grønholt, E. K., Hånes, H., & Reneflot, A. (2014). Folkehelserapporten 2014 

Helsetilstanden i Norge. (2014:4). Oslo Retrieved from 

https://www.fhi.no/globalassets/dokumenterfiler/rapporter/2014/folkehelserap

porten-2014-pdf.pdf 

Gustavson, K., von Soest, T., Karevold, E., & Røysamb, E. (2012). Attrition and 

generalizability in longitudinal studies: findings from a 15-year population-

based study and a Monte Carlo simulation study. BMC Public Health, 12(1), 

918. https://doi.org/10.1186/1471-2458-12-918  

Hadjiefthyvoulou, F., Fisk, J. E., Montgomery, C., & Bridges, N. (2012). Self-reports 

of Executive Dysfunction in Current Ecstasy/Polydrug Users. Cognitive and 

Behavioral Neurology, 25(3). 

https://journals.lww.com/cogbehavneurol/Fulltext/2012/09000/Self_reports_of

_Executive_Dysfunction_in_Current.4.aspx  

Hagen, B. I., Landrø, N. I., Hoorelbeke, K., Lau, B., & Stubberud, J. (2021). 

Characteristics associated with the discrepancy between subjective and 

objective executive functioning in depression. Applied Neuropsychology: Adult, 

1-10. https://doi.org/10.1080/23279095.2021.1969398  

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., 

& Walderhaug, E. (2017). One-year sobriety improves satisfaction with life, 

executive functions and psychological distress among patients with 



 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 

 

 

81 

polysubstance use disorder. Journal of Substance Abuse Treatment, 76, 81-87. 

https://doi.org/10.1016/j.jsat.2017.01.016  

Hagen, E., Erga, A. H., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., & Walderhaug, 

E. (2017). One-year abstinence improves ADHD symptoms among patients 

with polysubstance use disorder. Addictive Behaviors Reports, 6, 96-101. 

https://doi.org/10.1016/j.abrep.2017.08.005  

Hagen, E., Sømhovd, M., Hesse, M., Arnevik, E. A., & Erga, A. H. (2019). Measuring 

cognitive impairment in young adults with polysubstance use disorder with 

MoCA or BRIEF-A – The significance of psychiatric symptoms. Journal of 

Substance Abuse Treatment, 97, 21-27. 

https://doi.org/10.1016/j.jsat.2018.11.010  

Hanson, K. L., Cummins, K., Tapert, S. F., & Brown, S. A. (2011). Changes in 

neuropsychological functioning over 10 years following adolescent substance 

abuse treatment. Psychology of addictive behaviors : journal of the Society of 

Psychologists in Addictive Behaviors, 25(1), 127-142. 

https://doi.org/10.1037/a0022350  

Hanson, K. L., Winward, J. L., Schweinsburg, A. D., Medina, K. L., Brown, S. A., & 

Tapert, S. F. (2010). Longitudinal study of cognition among adolescent 

marijuana users over three weeks of abstinence. Addict Behav, 35(11), 970-976. 

https://doi.org/10.1016/j.addbeh.2010.06.012  

Hasin, D., Fenton, M. C., Skodol, A., Krueger, R., Keyes, K., Geier, T., Greenstein, E., 

Blanco, C., & Grant, B. (2011). Personality Disorders and the 3-Year Course of 

Alcohol, Drug, and Nicotine Use Disorders. Archives of general psychiatry, 

68(11), 1158-1167. https://doi.org/10.1001/archgenpsychiatry.2011.136  

Hassiotis, A. (2015). Borderline intellectual functioning and neurodevelopmental 

disorders: prevalence, comorbidities and treatment approaches. Advances in Mental 

Health and Intellectual Disabilities, 9(5), 275-283. 

https://doi.org/10.1108/AMHID-06-2015-0028  

Hassiotis, A., Strydom, A., Hall, I., Ali, A., Lawrence-Smith, G., Meltzer, H., Head, J., 

& Bebbington, P. (2008). Psychiatric morbidity and social functioning among 

adults with borderline intelligence living in private households. 52(2), 95-106. 

https://doi.org/10.1111/j.1365-2788.2007.01001.x  

Helse Stavanger HF. (2023). Stavangerstudien om avhengighet og forløp. https://helse-

stavanger.no/fag-og-forskning/kompetansetjenester/regionalt-

kompetansesenter-for-rusmiddelforskning-i-helse-vest-korfor/stayer-

studien#andre-tilknyttede-prosjekter 

Helsedirektoratet. (2012). Nasjonal faglig retningslinje for utredning, behandling og 

oppfølging av personer med samtidig ruslidelse og psykisk lidelse (ROP-

lidelser) (IS-1948). Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/retningslinjer/samtidig-ruslidelse-og-psykisk-

lidelse-rop-lidelser 

Helsedirektoratet. (2017). Nasjonal faglig retningslinje for behandling og 

rehabilitering av rusmiddelproblemer og avhengighet. Oslo: Helsedirektoratet 

Retrieved from https://www.helsedirektoratet.no/retningslinjer/behandling-og-

rehabilitering-av-rusmiddelproblemer-og-avhengighet 



 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  

 

 

82 

Helsedirektoratet. (2020). Pakkeforløp for tverrfaglig spesialisert rusbehandling (TSB) 

Oslo: Helsedirektoratet Retrieved from 

https://www.helsedirektoratet.no/pakkeforlop/rusbehandling-tsb 

Hemphill, J. F. (2003). Interpreting the magnitudes of correlation coefficients.  

Hester, R., Lubman, D. I., & Yücel, M. (2010). The Role of Executive Control in 

Human Drug Addiction. In D. W. Self & J. K. Staley Gottschalk (Eds.), 

Behavioral Neuroscience of Drug Addiction (pp. 301-318). Springer Berlin 

Heidelberg. https://doi.org/10.1007/7854_2009_28  

Hindin, R., McCusker, J., Vlckers-Lahti, P. H. M., Bigelow, C., Garfield, F., & Lewis, 

B. (1994). Radioimmunoassay of Hair for Determination of Cocaine, Heroin, 

and Marijuana Exposure: Comparison with Self-Report. International Journal 

of the Addictions, 29(6), 771-789. https://doi.org/10.3109/10826089409047909  

Hjemsaeter, A. J., Monsbakken, B., Bramness, J. G., Benth, J. S., Drake, R., Landheim, 

A. S., & Skeie, I. (2020). Levels of mental distress over 18 years after entering 

treatment for substance use disorders: A longitudinal cohort study. Nordic 

Studies on Alcohol and Drugs, 37(4), 352-364, Article 1455072520947249. 

https://doi.org/10.1177/1455072520947249  

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and 

self-regulation. Trends Cogn Sci, 16(3), 174-180. 

https://doi.org/10.1016/j.tics.2012.01.006  

Holst, R., & Schilt, T. (2011). Drug-Related Decrease in Neuropsychological 

Functions of Abstinent Drug Users. Current Drug Abuse Reviews, 4, 42-56. 

https://doi.org/10.2174/1874473711104010042  

Hser, Y.-I., Polinsky, M. L., Maglione, M., & Anglin, M. D. (1999). Matching Clients’ 

Needs With Drug Treatment Services. Journal of Substance Abuse Treatment, 

16(4), 299-305. https://doi.org/10.1016/S0740-5472(98)00037-3  

Höijer, I., Ilonen, T., Löyttyniemi, E., & Salokangas, R. K. R. (2020). 

Neuropsychological performance in patients with substance use disorder with 

and without mood disorders. Nordic Journal of Psychiatry, 74(6), 444-452. 

https://doi.org/10.1080/08039488.2020.1734079  

Håkansson, A., & Berglund, M. (2012). Risk factors for criminal recidivism – a 

prospective follow-up study in prisoners with substance abuse. BMC psychiatry, 

12(1), 111. https://doi.org/10.1186/1471-244X-12-111  

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., 

& Wang, P. (2010). Research domain criteria (RDoC): toward a new 

classification framework for research on mental disorders. The American 

journal of psychiatry, 167(7), 748-751. 

https://doi.org/10.1176/appi.ajp.2010.09091379  

Jackson, N., Isen, J., Khoddam, R., Irons, D., Tuvblad, C., Iacono, W., McGue, M., 

Raine, A., & Baker, L. (2016). Impact of Adolescent Marijuana Use on 

Intelligence: Results from Two Longitudinal Twin Studies. Proceedings of the 

National Academy of Sciences, 113. https://doi.org/10.1073/pnas.1516648113  

Jacobus, J., Squeglia, L. M., Infante, M. A., Castro, N., Brumback, T., Meruelo, A. D., 

& Tapert, S. F. (2015). Neuropsychological performance in adolescent 

marijuana users with co-occurring alcohol use: A three-year longitudinal study. 

Neuropsychology, 29(6), 829-843. https://doi.org/10.1037/neu0000203  



 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 

 

 

83 

Janiri, L., Martinotti, G., Dario, T., Reina, D., Paparello, F., Pozzi, G., Addolorato, G., 

Di Giannantonio, M., & De Risio, S. (2005). Anhedonia and substance-related 

symptoms in detoxified substance-dependent subjects: a correlation study. 

Neuropsychobiology, 52(1), 37-44. https://doi.org/10.1159/000086176  

Jeynes, K. D., & Gibson, E. L. (2017). The importance of nutrition in aiding recovery 

from substance use disorders: A review. Drug and Alcohol Dependence, 179, 

229-239. https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.07.006  

Jordan, C. J., & Andersen, S. L. (2017). Sensitive periods of substance abuse: Early 

risk for the transition to dependence. Dev Cogn Neurosci, 25, 29-44. 

https://doi.org/10.1016/j.dcn.2016.10.004  

Kaiser, J., Dietrich, J., Amiri, M., Rüschel, I., Akbaba, H., Hantke, N., Fliessbach, K., 

Senf, B., Solbach, C., & Bledowski, C. (2019). Cognitive Performance and 

Psychological Distress in Breast Cancer Patients at Disease Onset [Original 

Research]. Frontiers in Psychology, 10. 

https://doi.org/10.3389/fpsyg.2019.02584  

Kast, K. A., Rao, V., & Wilens, T. E. (2021). Pharmacotherapy for Attention-

Deficit/Hyperactivity Disorder and Retention in Outpatient Substance Use 

Disorder Treatment: A Retrospective Cohort Study. J Clin Psychiatry, 82(2). 

https://doi.org/10.4088/JCP.20m13598  

Katz, E. C., King, S. D., Schwartz, R. P., Weintraub, E., Barksdale, W., Robinson, R., 

& Brown, B. S. (2005). Cognitive ability as a factor in engagement in drug abuse 

treatment. Am J Drug Alcohol Abuse, 31(3), 359-369. 

https://doi.org/10.1081/ada-200056767  

Kellett, S. C., Beail, N., Newman, D. W., & Mosley, E. (1999). Indexing Psychological 

Distress in People with an Intellectual Disability: Use of the Symptom 

Checklist-90-R. Journal of Applied Research in Intellectual Disabilities, 12(4), 

323-334. https://doi.org/10.1111/j.1468-3148.1999.tb00088.x  

Kelly, A., Weier, M., & Hall, W. (2019). The Age of Onset of Substance Use Disorders. 

In (pp. 149-167). https://doi.org/10.1007/978-3-319-72619-9_8  

Kendler, K. S., Chen, X., Dick, D., Maes, H., Gillespie, N., Neale, M. C., & Riley, B. 

(2012). Recent advances in the genetic epidemiology and molecular genetics of 

substance use disorders. Nat Neurosci, 15(2), 181-189. 

https://doi.org/10.1038/nn.3018  

Keyes, K. M., Platt, J., Kaufman, A. S., & McLaughlin, K. A. (2017). Association of 

Fluid Intelligence and Psychiatric Disorders in a Population-Representative 

Sample of US Adolescents. JAMA psychiatry, 74(2), 179-188. 

https://doi.org/10.1001/jamapsychiatry.2016.3723  

Kibby, M. Y., Schmitter-Edgecombe, M., & Long, C. J. (1998). Ecological validity of 

neuropsychological tests: focus on the California Verbal Learning Test and the 

Wisconsin Card Sorting Test. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 13(6), 523-534.  

Kim, E. J., Bahk, Y. C., Oh, H., Lee, W. H., Lee, J. S., & Choi, K. H. (2018). Current 

Status of Cognitive Remediation for Psychiatric Disorders: A Review. Frontiers 

in psychiatry, 9, 461. https://doi.org/10.3389/fpsyt.2018.00461  

Kinge, J. M., de Linde, A., Dieleman, J. L., Vollset, S. E., Knudsen, a. K., & Aas, E. 

(2023). Production losses from morbidity and mortality by disease, age and sex 



 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  

 

 

84 

in Norway. Scandinavian Journal of Public Health, 0(0), 14034948231188237. 

https://doi.org/10.1177/14034948231188237  

Klugah-Brown, B., Di, X., Zweerings, J., Mathiak, K., Becker, B., & Biswal, B. (2020). 

Common and separable neural alterations in substance use disorders: A 

coordinate-based meta-analyses of functional neuroimaging studies in humans. 

Hum Brain Mapp. https://doi.org/10.1002/hbm.25085  

Knudsen, A. K., Hotopf, M., Skogen, J. C., Overland, S., & Mykletun, A. (2010). The 

health status of nonparticipants in a population-based health study: the 

Hordaland Health Study. Am J Epidemiol, 172(11), 1306-1314. 

https://doi.org/10.1093/aje/kwq257  

Ko, K. Y., Ridley, N., Bryce, S. D., Allott, K., Smith, A., & Kamminga, J. (2021). 

Screening Tools for Cognitive Impairment in Adults with Substance Use 

Disorders: A Systematic Review. Journal of the International 

Neuropsychological Society, 1-24. 

https://doi.org/10.1017/S135561772100103X  

Koob, G. F. (2008). Hedonic homeostatic dysregulation as a driver of drug-seeking 

behavior. Drug Discovery Today: Disease Models, 5(4), 207-215. 

https://doi.org/10.1016/j.ddmod.2009.04.002  

Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in 

addiction. Neuropharmacology, 56 Suppl 1(Suppl 1), 18-31. 

https://doi.org/10.1016/j.neuropharm.2008.07.043  

Koob, G. F., & Le Moal, M. (1997). Drug abuse: hedonic homeostatic dysregulation. 

Science, 278(5335), 52-58. https://doi.org/10.1126/science.278.5335.52  

Koob, G. F., & Le Moal, M. (2005). Plasticity of reward neurocircuitry and the 'dark 

side' of drug addiction. Nat Neurosci, 8(11), 1442-1444. 

https://doi.org/10.1038/nn1105-1442  

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of Addiction. 

Neuropsychopharmacology, 35(1), 217-238. 

https://doi.org/10.1038/npp.2009.110  

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: a neurocircuitry 

analysis. The Lancet Psychiatry, 3(8), 760-773. https://doi.org/10.1016/S2215-

0366(16)00104-8  

Koopmans, B., Nielen, M. M. J., Schellevis, F. G., & Korevaar, J. C. (2012). Non-

participation in population-based disease prevention programs in general 

practice. BMC Public Health, 12(1), 856. https://doi.org/10.1186/1471-2458-

12-856  

Korkeila, K., Suominen, S., Ahvenainen, J., Ojanlatva, A., Rautava, P., Helenius, H., 

& Koskenvuo, M. (2001). Non-response and related factors in a nation-wide 

health survey. European Journal of Epidemiology, 17(11), 991-999. 

https://doi.org/10.1023/A:1020016922473  

Krawczyk, N., Feder, K. A., Saloner, B., Crum, R. M., Kealhofer, M., & Mojtabai, R. 

(2017). The association of psychiatric comorbidity with treatment completion 

among clients admitted to substance use treatment programs in a U.S. national 

sample. Drug and Alcohol Dependence, 175, 157-163. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2017.02.006  



 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-

 

 

85 

Kräplin, A., Joshanloo, M., Wolff, M., Krönke, K. M., Goschke, T., Bühringer, G., & 

Smolka, M. N. (2022). The relationship between executive functioning and 

addictive behavior: new insights from a longitudinal community study. 

Psychopharmacology (Berl). https://doi.org/10.1007/s00213-022-06224-3  

Kutash, L. A., Sayer, M. A., Samii, M. R., Rabinowitz, E. P., Boros, A., Jensen, T., 

Allen, P., Garcia, M., & Delahanty, D. L. (2023). Questionable utility of the 

Montreal Cognitive Assessment (MoCA) in detecting cognitive impairment in 

individuals with comorbid PTSD and SUD. Applied Neuropsychology: Adult, 

1-12. https://doi.org/10.1080/23279095.2023.2219003  

Kwako, L. E., Momenan, R., Litten, R. Z., Koob, G. F., & Goldman, D. (2016). 

Addictions Neuroclinical Assessment: A Neuroscience-Based Framework for 

Addictive Disorders. Biological psychiatry, 80(3), 179-189. 

https://doi.org/10.1016/j.biopsych.2015.10.024  

Kwako, L. E., Schwandt, M. L., Ramchandani, V. A., Diazgranados, N., Koob, G. F., 

Volkow, N. D., Blanco, C., & Goldman, D. (2019). Neurofunctional Domains 

Derived From Deep Behavioral Phenotyping in Alcohol Use Disorder. The 

American journal of psychiatry, 176(9), 744-753. 

https://doi.org/10.1176/appi.ajp.2018.18030357  

Landheim, A., Bakken, K., & Vaglum, P. (2002). Psychiatric disorders among 

substance abusers treated in the 

substance abuse field. Nor J Epidemiol 12(3), 309-318. 

https://doi.org/10.5324/nje.v12i3.383  

Landheim, A. S., Bakken, K., & Vaglum, P. (2003). Gender Differences in the 

Prevalence of Symptom Disorders and Personality Disorders among Poly-

Substance Abusers and Pure Alcoholics. European Addiction Research, 9(1), 8-

17. https://doi.org/10.1159/000067732  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012a). In-depth study of personality 

disorders in first-admission patients with substance use disorders. BMC 

psychiatry, 12(1), 180. https://doi.org/10.1186/1471-244X-12-180  

Langås, A. M., Malt, U. F., & Opjordsmoen, S. (2012b). Substance use disorders and 

comorbid mental disorders in first-time admitted patients from a catchment area. 

Eur Addict Res, 18(1), 16-25. https://doi.org/10.1159/000332234  

Latvala, A., Castaneda, A. E., Perälä, J., Saarni, S. I., Aalto-Setälä, T., Lönnqvist, J., 

Kaprio, J., Suvisaari, J., & Tuulio-Henriksson, A. (2009). Cognitive functioning 

in substance abuse and dependence: a population-based study of young adults. 

104(9), 1558-1568. https://doi.org/10.1111/j.1360-0443.2009.02656.x  

Lauvsnes, A. D. F., Gråwe, R. W., & Langaas, M. (2022). Predicting Relapse in 

Substance Use: Prospective Modeling Based on Intensive Longitudinal Data on 

Mental Health, Cognition, and Craving. Brain Sciences, 12(7), 957. 

https://www.mdpi.com/2076-3425/12/7/957  

Le Berre, A. P., Fama, R., & Sullivan, E. V. (2017). Executive Functions, Memory, 

and Social Cognitive Deficits and Recovery in Chronic Alcoholism: A Critical 

Review to Inform Future Research. Alcohol Clin Exp Res, 41(8), 1432-1443. 

https://doi.org/10.1111/acer.13431  

Le Berre, A. P., Vabret, F., Cauvin, C., Pinon, K., Allain, P., Pitel, A. L., Eustache, F., 

& Beaunieux, H. (2012). Cognitive barriers to readiness to change in alcohol-



 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  

 

 

86 

dependent patients. Alcohol Clin Exp Res, 36(9), 1542-1549. 

https://doi.org/10.1111/j.1530-0277.2012.01760.x  

Levy, B., Monzani, B. A., Stephansky, M. R., & Weiss, R. D. (2008). Neurocognitive 

impairment in patients with co-occurring bipolar disorder and alcohol 

dependence upon discharge from inpatient care. Psychiatry Res, 161(1), 28-35. 

https://doi.org/10.1016/j.psychres.2007.09.009  

Lewis, B., Garcia, C. C., Bohan, R., & Nixon, S. J. (2020). Impact of polysubstance 

use on social and non-affective cognitive performance among treatment-seeking 

individuals with alcohol use disorders. Addict Behav, 106, 106359. 

https://doi.org/10.1016/j.addbeh.2020.106359  

Li, X., Caprioli, D., & Marchant, N. J. (2015). Recent updates on incubation of drug 

craving: a mini-review. Addict Biol, 20(5), 872-876. 

https://doi.org/10.1111/adb.12205  

Lim, A., Totsika, V., & Ali, A. (2022). Analysing trends of psychiatric disorders, 

treatment and service use across time in adults with borderline intellectual 

impairment: A cross-sectional study of private households. Journal of 

Psychiatric Research, 151, 339-346. 

https://doi.org/https://doi.org/10.1016/j.jpsychires.2022.04.026  

Lisdahl, K. (2013). Dare to Delay? The Impacts of Adolescent Alcohol and Marijuana 

Use Onset on Cognition, Brain Structure, and Function [Review]. Frontiers in 

psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00053  

Litten, R. Z., Ryan, M. L., Falk, D. E., Reilly, M., Fertig, J. B., & Koob, G. F. (2015). 

Heterogeneity of Alcohol Use Disorder: Understanding Mechanisms to 

Advance Personalized Treatment. Alcoholism: Clinical and Experimental 

Research, 39(4), 579-584. https://doi.org/https://doi.org/10.1111/acer.12669  

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition 

at age 3 years and lower cognitive ability at age 11 years: independence from 

psychosocial adversity. Arch Pediatr Adolesc Med, 157(6), 593-600. 

https://doi.org/10.1001/archpedi.157.6.593  

Lohr, J. B., May, T., & Caligiuri, M. P. (2013). Quantitative assessment of motor 

abnormalities in untreated patients with major depressive disorder. Journal of 

affective disorders, 146(1), 84-90. https://doi.org/10.1016/j.jad.2012.08.043  

Lopes, B. M., Gonçalves, P. D., Ometto, M., dos Santos, B., Cavallet, M., Chaim-

Avancini, T. M., Serpa, M. H., Nicastri, S., Malbergier, A., Busatto, G. F., de 

Andrade, A. G., & Cunha, P. J. (2017). Distinct cognitive performance and 

patterns of drug use among early and late onset cocaine users. Addictive 

Behaviors, 73, 41-47. https://doi.org/10.1016/j.addbeh.2017.04.013  

López, M., Soto, A., & Bura, S. (2016). Alcohol seeking by rats becomes habitual after 

prolonged training. Psicothema, 28(4), 421-427. 

https://doi.org/10.7334/psicothema2016.114  

Lubman, D. I., & Yücel, M. (2008). Drugs, mental health and the adolescent brain: 

implications for early intervention. Early Intervention in Psychiatry, 2(2), 63-

66. https://doi.org/https://doi.org/10.1111/j.1751-7893.2008.00059.x  

Lucas-Carrasco, R., & Salvador-Carulla, L. (2012). Life satisfaction in persons with 

Intellectual Disabilities. Research in Developmental Disabilities, 33(4), 1103-

1109. https://doi.org/10.1016/j.ridd.2012.02.002  



 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  

 

 

87 

Luteijn, I., Didden, R., & VanDerNagel, J. (2017). Individuals with Mild Intellectual 

Disability or Borderline Intellectual Functioning in a Forensic Addiction 

Treatment Center: Prevalence and Clinical Characteristics. Advances in 

Neurodevelopmental Disorders, 1(4), 240-251. https://doi.org/10.1007/s41252-

017-0031-7  

Løvstad, M., Funderud, I., Endestad, T., Due-Tønnessen, P., Meling, T. R., Lindgren, 

M., Knight, R. T., & Solbakk, A. K. (2012). Executive functions after orbital or 

lateral prefrontal lesions: Neuropsychological profiles and self-reported 

executive functions in everyday living. Brain Injury, 26(13-14), 1586-1598. 

https://doi.org/10.3109/02699052.2012.698787  

Løvstad, M., Sigurdardottir, S., Andersson, S., Grane, V. A., Moberget, T., Stubberud, 

J., & Solbakk, A. K. (2016). Behavior Rating Inventory of Executive Function 

Adult Version in Patients with Neurological and Neuropsychiatric Conditions: 

Symptom Levels and Relationship to Emotional Distress. J Int Neuropsychol 

Soc, 22(6), 682-694. https://doi.org/10.1017/s135561771600031x  

Magidson, J. F., Liu, S. M., Lejuez, C. W., & Blanco, C. (2012). Comparison of the 

course of substance use disorders among individuals with and without 

generalized anxiety disorder in a nationally representative sample. J Psychiatr 

Res, 46(5), 659-666. https://doi.org/10.1016/j.jpsychires.2012.02.011  

Mahboub, N., Rizk, R., Karavetian, M., & de Vries, N. (2021). Nutritional status and 

eating habits of people who use drugs and/or are undergoing treatment for 

recovery: a narrative review. Nutrition reviews, 79(6), 627-635. 

https://doi.org/10.1093/nutrit/nuaa095  

Manning, V., Wanigaratne, S., Best, D., Hill, R. G., Reed, L. J., Ball, D., Marshall, J., 

Gossop, M., & Strang, J. (2008). Changes in neuropsychological functioning 

during alcohol detoxification. Eur Addict Res, 14(4), 226-233. 

https://doi.org/10.1159/000156479  

Marazziti, D., Consoli, G., Picchetti, M., Carlini, M., & Faravelli, L. (2010). Cognitive 

impairment in major depression. European Journal of Pharmacology, 626(1), 

83-86. https://doi.org/10.1016/j.ejphar.2009.08.046  

Marceau, E. M., Lunn, J., Berry, J., Kelly, P. J., & Solowij, N. (2016). The Montreal 

Cognitive Assessment (MoCA) is Sensitive to Head Injury and Cognitive 

Impairment in a Residential Alcohol and Other Drug Therapeutic Community. 

Journal of Substance Abuse Treatment, 66, 30-36. 

https://doi.org/10.1016/j.jsat.2016.03.002  

Martinelli, T. F., Nagelhout, G. E., Bellaert, L., Best, D., Vanderplasschen, W., & van 

de Mheen, D. (2020). Comparing three stages of addiction recovery: long-term 

recovery and its relation to housing problems, crime, occupation situation, and 

substance use. Drugs: Education, Prevention and Policy, 27(5), 387-396. 

https://doi.org/10.1080/09687637.2020.1779182  

Martinotti, G., Carli, V., Tedeschi, D., di Giannantonio, M., Janiri, L., & Sarchiapone, 

M. (2009). Mono- and polysubstance dependent subjects differ on social factors, 

childhood trauma, personality, suicidal behaviour, and comorbid Axis I 

diagnoses. Addictive Behaviors, 34, 790-793. 

https://doi.org/10.1016/j.addbeh.2009.04.012  



 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  

 

 

88 

Mathews, A., & MacLeod, C. (2005). Cognitive vulnerability to emotional disorders. 

Annu Rev Clin Psychol, 1, 167-195. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.143916  

McCabe, S. E., West, B. T., Jutkiewicz, E. M., & Boyd, C. J. (2017). Multiple DSM-5 

substance use disorders: A national study of US adults. Human 

Psychopharmacology: Clinical and Experimental, 32(5), e2625. 

https://doi.org/10.1002/hup.2625  

McGurk, S. R. (2016). Cognitive Enhancement to Improve Substance Abuse Outcomes 

in Persons With Co-Occurring Disorders. Journal of Dual Diagnosis, 12(1), 72-

73. https://doi.org/10.1080/15504263.2016.1147281  

McKellar, J., Harris, A. H., & Moos, R. H. (2006). Predictors of Outcome for Patients 

With Substance-Use Disorders Five Years After Treatment Dropout. Journal of 

studies on alcohol, 67(5), 685-693. https://doi.org/10.15288/jsa.2006.67.685  

McKellar, J., Kelly, J., Harris, A., & Moos, R. (2006). Pretreatment and during 

treatment risk factors for dropout among patients with substance use disorders. 

Addictive Behaviors, 31(3), 450-460. 

https://doi.org/10.1016/j.addbeh.2005.05.024  

McKinney, T. L., Euler, M. J., & Butner, J. E. (2020). It’s about time: The role of 

temporal variability in improving assessment of executive functioning. The 

Clinical neuropsychologist, 34(4), 619-642. 

https://doi.org/10.1080/13854046.2019.1704434  

McKowen, J., Carrellas, N., Zulauf, C., Ward, E. N., Fried, R., & Wilens, T. (2017). 

Factors associated with attrition in substance using patients enrolled in an 

intensive outpatient program. The American journal on addictions, 26(8), 780-

787. https://doi.org/10.1111/ajad.12619  

Medina, K. L., Shear, P. K., & Schafer, J. (2006). Memory functioning in 

polysubstance dependent women. Drug Alcohol Depend, 84(3), 248-255. 

https://doi.org/10.1016/j.drugalcdep.2006.02.009  

Meier, M. H., Caspi, A., Ambler, A., Harrington, H., Houts, R., Keefe, R. S. E., 

McDonald, K., Ward, A., Poulton, R., & Moffitt, T. E. (2012). Persistent 

cannabis users show neuropsychological decline from childhood to midlife. 

Proceedings of the National Academy of Sciences of the United States of 

America, 109(40), E2657-E2664. https://doi.org/10.1073/pnas.1206820109  

Melby, L., Indredavik, M. S., Løhaugen, G., Brubakk, A. M., Skranes, J., & Vik, T. 

(2020). Is there an association between full IQ score and mental health problems 

in young adults? A study with a convenience sample. BMC Psychology, 8(1), 7. 

https://doi.org/10.1186/s40359-020-0372-2  

Meltzer, E. P., Kapoor, A., Fogel, J., Elbulok-Charcape, M. M., Roth, R. M., Katz, M. 

J., Lipton, R. B., & Rabin, L. A. (2017). Association of psychological, cognitive, 

and functional variables with self-reported executive functioning in a sample of 

nondemented community-dwelling older adults. Applied Neuropsychology: 

Adult, 24(4), 364-375. https://doi.org/10.1080/23279095.2016.1185428  

Melugin, P. R., Nolan, S. O., & Siciliano, C. A. (2021). Bidirectional causality between 

addiction and cognitive deficits. Int Rev Neurobiol, 157, 371-407. 

https://doi.org/10.1016/bs.irn.2020.11.001  



 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  

 

 

89 

Merikangas, K. R., Mehta, R. L., Molnar, B. E., Walters, E. E., Swendsen, J. D., 

Aguilar-Gaziola, S., Bijl, R., Borges, G., Caraveo-Anduaga, J. J., Dewit, D. J., 

Kolody, B., Vega, W. A., Wittchen, H.-U., & Kessler, R. C. (1998). 

Comorbidity of substance use disorders with mood and anxiety disorders: 

Results of the international consortium in psychiatric epidemiology. Addictive 

Behaviors, 23(6), 893-907. https://doi.org/https://doi.org/10.1016/S0306-

4603(98)00076-8  

Merkx, M. J. M., Schippers, G. M., Koeter, M. J. W., Vuijk, P. J., Oudejans, S., De 

Vries, C. C. Q., & Van Den Brink, W. (2007). Allocation of substance use 

disorder patients to appropriate levels of care: feasibility of matching guidelines 

in routine practice in Dutch treatment centres. 102(3), 466-474. 

https://doi.org/10.1111/j.1360-0443.2006.01716.x  

Millan, M. J., Agid, Y., Brüne, M., Bullmore, E. T., Carter, C. S., Clayton, N. S., 

Connor, R., Davis, S., Deakin, B., DeRubeis, R. J., Dubois, B., Geyer, M. A., 

Goodwin, G. M., Gorwood, P., Jay, T. M., Joëls, M., Mansuy, I. M., Meyer-

Lindenberg, A., Murphy, D., . . . Young, L. J. (2012). Cognitive dysfunction in 

psychiatric disorders: characteristics, causes and the quest for improved therapy. 

Nat Rev Drug Discov, 11(2), 141-168. https://doi.org/10.1038/nrd3628  

Miller, L. (1985). Neuropsychological assessment substance abusers: Review and 

recommendations. Journal of Substance Abuse Treatment, 2(1), 5-17. 

https://doi.org/10.1016/0740-5472(85)90017-0  

Mistler, C. B., Shrestha, R., Gunstad, J., Sanborn, V., & Copenhaver, M. M. (2021). 

Adapting behavioural interventions to compensate for cognitive dysfunction in 

persons with opioid use disorder. Gen Psychiatr, 34(4), e100412. 

https://doi.org/10.1136/gpsych-2020-100412  

Moe, F. D., Moltu, C., McKay, J. R., Nesvåg, S., & Bjornestad, J. (2021). Is the relapse 

concept in studies of substance use disorders a 'one size fits all' concept? A 

systematic review of relapse operationalisations. Drug and alcohol review. 

https://doi.org/10.1111/dar.13401  

Moraleda-Barreno, E., Cáceres Pachón, M. d. P., Lozano, Ó. M., Pérez Moreno, P. J., 

Lorca Marín, J. A., Fernández-Calderón, F., Díaz Batanero, C., & Gómez-

Bujedo, J. (2020). Impairments in Executive Functioning in Patients with 

Comorbid Substance Use and Personality Disorders: A Systematic Review. 

Journal of Dual Diagnosis, 1-16. 

https://doi.org/10.1080/15504263.2020.1829769  

Morgan, C. J. (2017). Use of proper statistical techniques for research studies with 

small samples. American Journal of Physiology-Lung Cellular and Molecular 

Physiology, 313(5), L873-L877. https://doi.org/10.1152/ajplung.00238.2017  

Morisano, D., Babor, T. F., & Robaina, K. A. (2014). Co-Occurrence of Substance use 

Disorders with other Psychiatric Disorders: Implications for Treatment 

Services. Nordic Studies on Alcohol and Drugs, 31(1), 5-25. 

https://doi.org/10.2478/nsad-2014-0002  

Moritz, S., Stöckert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., Diedrich, S., & 

Arlt, S. (2017). Are we exaggerating neuropsychological impairment in 

depression? Reopening a closed chapter. Expert Review of Neurotherapeutics, 

17(8), 839-846. https://doi.org/10.1080/14737175.2017.1347040  



 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  

 

 

90 

Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems, 

neural circuits, and dimensions of behavior. Dialogues in clinical neuroscience, 

14(1), 29-37. https://doi.org/10.31887/DCNS.2012.14.1/smorris  

Mortensen, E. L., Sørensen, H. J., Jensen, H. H., Reinisch, J. M., & Mednick, S. A. 

(2005). IQ and mental disorder in young men. The British Journal of Psychiatry, 

187(5), 407-415. https://doi.org/10.1192/bjp.187.5.407  

Murray, J. E., Belin, D., & Everitt, B. J. (2012). Double dissociation of the dorsomedial 

and dorsolateral striatal control over the acquisition and performance of cocaine 

seeking. Neuropsychopharmacology, 37(11), 2456-2466. 

https://doi.org/10.1038/npp.2012.104  

Najt, P., Fusar-Poli, P., & Brambilla, P. (2011). Co-occurring mental and substance 

abuse disorders: A review on the potential predictors and clinical outcomes. 

Psychiatry Research, 186(2), 159-164. 

https://doi.org/https://doi.org/10.1016/j.psychres.2010.07.042  

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., 

Collin, I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive 

Assessment, MoCA: A Brief Screening Tool For Mild Cognitive Impairment. 

53(4), 695-699. https://doi.org/10.1111/j.1532-5415.2005.53221.x  

Newcomb, M. D., Galaif, E. R., & Locke, T. F. (2001). Substance use diagnoses within 

a community sample of adults: Distinction, comorbidity, and progression over 

time. Professional Psychology: Research and Practice, 32(3), 239-247. 

https://doi.org/10.1037/0735-7028.32.3.239  

Nieto, S. J., & Ray, L. A. (2022). Applying the Addictions Neuroclinical Assessment 

to derive neurofunctional domains in individuals who use methamphetamine. 

Behavioural brain research, 427, 113876. 

https://doi.org/10.1016/j.bbr.2022.113876  

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., 

Adams, K. M., Fitzgerald, H. E., & Zucker, R. A. (2006). Poor response 

inhibition as a predictor of problem drinking and illicit drug use in adolescents 

at risk for alcoholism and other substance use disorders. J Am Acad Child 

Adolesc Psychiatry, 45(4), 468-475. 

https://doi.org/10.1097/01.chi.0000199028.76452.a9  

Nolen-Hoeksema, S., & Watkins, E. R. (2011). A Heuristic for Developing 

Transdiagnostic Models of Psychopathology: Explaining Multifinality and 

Divergent Trajectories. Perspect Psychol Sci, 6(6), 589-609. 

https://doi.org/10.1177/1745691611419672  

Norman, L. R., Basso, M., Kumar, A., & Malow, R. (2009). Neuropsychological 

consequences of HIV and substance abuse: a literature review and implications 

for treatment and future research. Current Drug Abuse Reviews, 2(2), 143-156. 

https://doi.org/10.2174/1874473710902020143  

Nouwens, P. J. G., Lucas, R., Embregts, P. J. C. M., & van Nieuwenhuizen, C. (2017). 

In plain sight but still invisible: A structured case analysis of people with mild 

intellectual disability or borderline intellectual functioning. Journal of 

Intellectual & Developmental Disability, 42(1), 36-44. 

https://doi.org/10.3109/13668250.2016.1178220  



 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 

 

 

91 

Nouwens, P. J. G., Lucas, R., Smulders, N. B. M., Embregts, P. J. C. M., & van 

Nieuwenhuizen, C. (2017). Identifying classes of persons with mild intellectual 

disability or borderline intellectual functioning: a latent class analysis. BMC 

psychiatry, 17(1), 257-257. https://doi.org/10.1186/s12888-017-1426-8  

Ochterbeck, D., & Forberger, S. (2022). Is a brain-based understanding of addiction 

predominant? An assessment of addiction researchers' conceptions of addiction 

and their evaluation of brain-based explanations. Drug and alcohol review, 

41(7), 1630-1641. https://doi.org/10.1111/dar.13520  

Onyeka, I. N., Uosukainen, H., Korhonen, M. J., Beynon, C., Bell, J. S., Ronkainen, 

K., Föhr, J., Tiihonen, J., & Kauhanen, J. (2012). Sociodemographic 

Characteristics and Drug Abuse Patterns of Treatment-Seeking Illicit Drug 

Abusers in Finland, 1997–2008: The Huuti Study. Journal of Addictive 

Diseases, 31(4), 350-362. https://doi.org/10.1080/10550887.2012.735563  

Organization, W. H. (2009). 4, Withdrawal Management. In Clinical Guidelines for 

Withdrawal Management and Treatment of Drug Dependence in Closed 

Settings (pp. 29-49). https://www.ncbi.nlm.nih.gov/books/NBK310652/  

Oslo University Hospital. (2021a). Hindre drop-out fra rusbehandling. Retrieved 

07.09.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/hindre-drop-out-fra-

rusbehandling 

Oslo University Hospital. (2021b). Kartlegging av andre vansker. Retrieved 

01.07.2021 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/verktoy-for-

fagutvikling/verktoy-for-utredning/kartlegging-av-andre-vansker 

Oslo University Hospital. (2021c). MoCA. Retrieved 01.07.2021 from https://oslo-

universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-

tjenester/tsb/verktoy-for-fagutvikling/verktoy-for-utredning/kartlegging-av-

andre-vansker/moca 

Oslo University Hospital. (2023). Kognitiv funksjon og rusbehandling. Retrieved 

14.07.2023 from https://oslo-universitetssykehus.no/fag-og-

forskning/nasjonale-og-regionale-tjenester/tsb/kognitiv-funksjon-og-

rusbehandling#kronikker 

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and executive 

functions in remitted major depression patients. Journal of affective disorders, 

89(1), 125-135. https://doi.org/https://doi.org/10.1016/j.jad.2005.09.006  

Palamar, J. J., Le, A., & Mateu-Gelabert, P. (2018). Not just heroin: Extensive 

polysubstance use among US high school seniors who currently use heroin. 

Drug Alcohol Depend, 188, 377-384. 

https://doi.org/10.1016/j.drugalcdep.2018.05.001  

Panel, B. F. I. C. (2007). What is recovery? A working definition from the Betty Ford 

Institute. Journal of Substance Abuse Treatment, 33(3), 221-228. 

https://doi.org/https://doi.org/10.1016/j.jsat.2007.06.001  

Passetti, F., Clark, L., Davis, P., Mehta, M. A., White, S., Checinski, K., King, M., & 

Abou-Saleh, M. (2011). Risky decision-making predicts short-term outcome of 

community but not residential treatment for opiate addiction. Implications for 



 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  

 

 

92 

case management. Drug and Alcohol Dependence, 118(1), 12-18. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2011.02.015  

Patel, R., Lloyd, T., Jackson, R., Ball, M., Shetty, H., Broadbent, M., Geddes, J. R., 

Stewart, R., McGuire, P., & Taylor, M. (2015). Mood instability is a common 

feature of mental health disorders and is associated with poor clinical outcomes. 

BMJ open, 5(5), e007504. https://doi.org/10.1136/bmjopen-2014-007504  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging 

construct of life satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pedersen, W., & Skrondal, A. (1998). Alcohol consumption debut: predictors and 

consequences. J Stud Alcohol, 59(1), 32-42. 

https://doi.org/10.15288/jsa.1998.59.32  

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppälä, H., & Närhi, V. (2014). Borderline 

Intellectual Functioning: A Systematic Literature Review. Intellectual and 

Developmental Disabilities, 52(6), 419-443. https://doi.org/10.1352/1934-

9556-52.6.419  

Peltopuro, M., Vesala, H. T., Ahonen, T., & Närhi, V. M. (2020). Borderline 

intellectual functioning: an increased risk of severe psychiatric problems and 

inability to work [https://doi.org/10.1111/jir.12783]. Journal of Intellectual 

Disability Research, 64(12), 923-933. 

https://doi.org/https://doi.org/10.1111/jir.12783  

Pennay, A., Cameron, J., Reichert, T., Strickland, H., Lee, N. K., Hall, K., & Lubman, 

D. I. (2011). A systematic review of interventions for co-occurring substance 

use disorder and borderline personality disorder. J Subst Abuse Treat, 41(4), 

363-373. https://doi.org/10.1016/j.jsat.2011.05.004  

Pfefferbaum, A., Sullivan, E. V., Rosenbloom, M. J., Mathalon, D. H., & Lim, K. O. 

(1998). A controlled study of cortical gray matter and ventricular changes in 

alcoholic men over a 5-year interval. Arch Gen Psychiatry, 55(10), 905-912. 

https://doi.org/10.1001/archpsyc.55.10.905  

Preti, E., Prunas, A., Ravera, F., & Madeddu, F. (2011). Polydrug abuse and personality 

disorders in a sample of substance-abusing inpatients. Mental Health and 

Substance Use: Dual Diagnosis, 4, 256-266. 

https://doi.org/10.1080/17523281.2011.577751  

Quek, L. H., Chan, G. C. K., White, A., Connor, J. P., Baker, P. J., Saunders, J. B., & 

Kelly, A. B. (2013). Concurrent and simultaneous polydrug use: Latent class 

analysis of an Australian nationally representative sample of young adults 

[Article]. Frontiers in public health, 1(NOV), Article 61. 

https://doi.org/10.3389/fpubh.2013.00061  

Quello, S. B., Brady, K. T., & Sonne, S. C. (2005). Mood disorders and substance use 

disorder: a complex comorbidity. Sci Pract Perspect, 3(1), 13-21. 

https://doi.org/10.1151/spp053113  

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking 

and intelligence: A prospective longitudinal study. Journal of Personality and 

Social Psychology, 82, 663-674. https://doi.org/10.1037/0022-3514.82.4.663  

Ramey, T., & Regier, P. S. (2019). Cognitive impairment in substance use disorders. 

CNS spectrums, 24(1), 102-113. https://doi.org/10.1017/S1092852918001426  



 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  

 

 

93 

Redish, A. D., Jensen, S., & Johnson, A. (2008). A unified framework for addiction: 

Vulnerabilities in the decision process. Behavioral and Brain Sciences, 31(4), 

415-437. https://doi.org/10.1017/S0140525X0800472X  

Reneflot, A., Aarø, L. E., Aase, H., Reichborn-Kjennerud, T., Tambs, K., & S., Ø. 

(2018). Psykisk helse i norge. Folkehelseinstituttet.  

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction Denial and 

Cognitive Dysfunction. J Neuropsychiatry Clin Neurosci, 14(1), 52-57. 

https://doi.org/10.1176/jnp.14.1.52  

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits 

associated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 

250-257. https://doi.org/10.1016/S0959-4388(00)00204-X  

Rojas, R., Riascos, R., Vargas, D., Cuellar, H., & Borne, J. (2005). Neuroimaging in 

Drug and Substance Abuse Part I: Cocaine, Cannabis, and Ecstasy. Topics in 

Magnetic Resonance Imaging, 16(3). 

https://journals.lww.com/topicsinmri/Fulltext/2005/06000/Neuroimaging_in_

Drug_and_Substance_Abuse_Part_I_.3.aspx  

Rolland, B., D'Hondt, F., Montègue, S., Brion, M., Peyron, E., D'Aviau de Ternay, J., 

de Timary, P., Nourredine, M., & Maurage, P. (2019). A Patient-Tailored 

Evidence-Based Approach for Developing Early Neuropsychological Training 

Programs in Addiction Settings. Neuropsychology review, 29(1), 103-115. 

https://doi.org/10.1007/s11065-018-9395-3  

Rose, E. J., Picci, G., & Fishbein, D. H. (2019). Neurocognitive Precursors of 

Substance Misuse Corresponding to Risk, Resistance, and Resilience Pathways: 

Implications for Prevention Science. Frontiers in psychiatry, 10, 399. 

https://doi.org/10.3389/fpsyt.2019.00399  

Ross, S., & Peselow, E. (2012). Co-occurring psychotic and addictive disorders: 

neurobiology and diagnosis. Clin Neuropharmacol, 35(5), 235-243. 

https://doi.org/10.1097/WNF.0b013e318261e193  

Roth, R., Isquith, P., & Gioia, G. (2005). Behavior Rating Inventory of Executive 

Function - Adult Version (BRIEF-A). Psychological Assessment Resources.  

Roth, R. M., Lance, C. E., Isquith, P. K., Fischer, A. S., & Giancola, P. R. (2013). 

Confirmatory factor analysis of the Behavior Rating Inventory of Executive 

Function-Adult version in healthy adults and application to attention-

deficit/hyperactivity disorder. Archives of clinical neuropsychology : the official 

journal of the National Academy of Neuropsychologists, 28(5), 425-434. 

https://doi.org/10.1093/arclin/act031  

Royall, D. R., Lauterbach, E. C., Kaufer, D., Malloy, P., Coburn, K. L., & Black, K. J. 

(2007). The cognitive correlates of functional status: a review from the 

Committee on Research of the American Neuropsychiatric Association. J 

Neuropsychiatry Clin Neurosci, 19(3), 249-265. 

https://doi.org/10.1176/jnp.2007.19.3.249  

Rubenis, A. J., Fitzpatrick, R. E., Lubman, D. I., & Verdejo-Garcia, A. (2019). 

Working memory predicts methamphetamine hair concentration over the course 

of treatment: moderating effect of impulsivity and implications for dual-systems 

model. Addict Biol, 24(1), 145-153. https://doi.org/10.1111/adb.12575  



 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  

 

 

94 

Ruff, R. M. (2003). A friendly critique of neuropsychology: facing the challenges of 

our future. Archives of Clinical Neuropsychology, 18(8), 847-864. 

https://doi.org/10.1016/j.acn.2003.07.002  

Rychtarik, R. G., Connors, G. J., Whitney, R. B., McGillicuddy, N. B., Fitterling, J. 

M., & Wirtz, P. W. (2000). Treatment settings for persons with alcoholism: 

Evidence for matching clients to inpatient versus outpatient care. Journal of 

Consulting and Clinical Psychology, 68(2), 277-289. 

https://doi.org/10.1037/0022-006X.68.2.277  

Rychtarik, R. G., McGillicuddy, N. B., Papandonatos, G. D., Whitney, R. B., & 

Connors, G. J. (2017). Randomized clinical trial of matching client alcohol use 

disorder severity and level of cognitive functioning to treatment setting: A 

partial replication and extension. Psychology of addictive behaviors : journal of 

the Society of Psychologists in Addictive Behaviors, 31(5), 513-523. 

https://doi.org/10.1037/adb0000253  

Salmanzadeh, H., Ahmadi-Soleimani, S. M., Pachenari, N., Azadi, M., Halliwell, R. 

F., Rubino, T., & Azizi, H. (2020). Adolescent drug exposure: A review of 

evidence for the development of persistent changes in brain function. Brain 

Research Bulletin, 156, 105-117. 

https://doi.org/https://doi.org/10.1016/j.brainresbull.2020.01.007  

Salvador-Carulla, L., García-Gutiérrez, J. C., Ruiz Gutiérrez-Colosía, M., Artigas-

Pallarès, J., García Ibáñez, J., González Pérez, J., Nadal Pla, M., Aguilera Inés, 

F., Isus, S., Cereza, J. M., Poole, M., Portero Lazcano, G., Monzón, P., Leiva, 

M., Parellada, M., García Nonell, K., Martínez i Hernández, A., Rigau, E., & 

Martínez-Leal, R. (2013). Borderline Intellectual Functioning: Consensus and 

good practice guidelines [10.1016/j.rpsmen.2012.12.002]. Revista de 

Psiquiatría y Salud Mental (English Edition), 6(3), 109-120. 

https://doi.org/10.1016/j.rpsmen.2012.12.002  

Santucci, K. (2012). Psychiatric disease and drug abuse. Curr Opin Pediatr, 24(2), 233-

237. https://doi.org/10.1097/MOP.0b013e3283504fbf  

Selby, M. J., & Azrin, R. L. (1998). Neuropsychological functioning in drug abusers. 

Drug and Alcohol Dependence, 50(1), 39-45. https://doi.org/10.1016/S0376-

8716(98)00002-7  

Severtson, S. G., von Thomsen, S., Hedden, S. L., & Latimer, W. (2010). The 

association between executive functioning and motivation to enter treatment 

among regular users of heroin and/or cocaine in Baltimore, MD. Addictive 

Behaviors, 35(7), 717-720. https://doi.org/10.1016/j.addbeh.2010.02.012  

Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their 

neuropsychological functioning in everyday life. J Clin Psychol, 43(3), 395-

403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-

JCLP2270430314>3.0.CO;2-Z  

Shwartz, S. K., Roper, B. L., Arentsen, T. J., Crouse, E. M., & Adler, M. C. (2020). 

The Behavior Rating Inventory of Executive Function®-Adult Version is 

Related to Emotional Distress, Not Executive Dysfunction, in a Veteran Sample. 

Archives of Clinical Neuropsychology, 35(6), 701-716. 

https://doi.org/10.1093/arclin/acaa024  



 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  

 

 

95 

Simpson, D. D., Joe, G. W., & Brown, B. S. (1997). Treatment retention and follow-

up outcomes in the Drug Abuse Treatment Outcome Study (DATOS). 

Psychology of Addictive Behaviors, 11, 294-307. https://doi.org/10.1037/0893-

164X.11.4.294  

Simpson, D. D., Joe, G. W., Fletcher, B. W., Hubbard, R. L., & Anglin, M. D. (1999). 

A national evaluation of treatment outcomes for cocaine dependence. Arch Gen 

Psychiatry, 56(6), 507-514. https://doi.org/10.1001/archpsyc.56.6.507  

Şimşek, M., Dinç, M., & Ögel, K. (2019). Determinants of the addiction treatment 

drop-out rates in an addiction counseling centre: a cross-sectional study. 

Psychiatry and Clinical Psychopharmacology, 29(4), 446-454. 

https://doi.org/10.1080/24750573.2018.1505283  

Siqveland, J., Dalsbø, T. K., Harboe, I., & Leiknes, K. A. (2014). [Psychometric 

evaluation of the Norwegian version of the Wechsler Abbreviated Scale of 

Intelligence (WASI)] [Norwegian] (8281219025). Nasjonalt kunnskapssenter 

for helsetjenesten. http://hdl.handle.net/11250/2478045 

Siqveland, J., Moum, T., & Leiknes, K. (2016). Måleegenskaper ved den norske 

versjonen av Symptom Checklist 90 Revidert (SCL-90-R). [Assessment of 

psychometric properties of the Norwegian version of the Symptom Checklist 90 

Revised (SCL-90-R)]. Oslo 

Skodol, A. E., Oldham, J. M., & Gallaher, P. E. (1999). Axis II comorbidity of 

substance use disorders among patients referred for treatment of personality 

disorders. The American journal of psychiatry, 156(5), 733-738. 

https://doi.org/10.1176/ajp.156.5.733  

Smith, D. E., & McCrady, B. S. (1991). Cognitive impairment among alcoholics: 

Impact on drink refusal skill acquisition and treatment outcome. Addictive 

Behaviors, 16(5), 265-274. https://doi.org/https://doi.org/10.1016/0306-

4603(91)90019-E  

Smith, G. W., Farrell, M., Bunting, B. P., Houston, J. E., & Shevlin, M. (2011). Patterns 

of polydrug use in Great Britain: Findings from a national household population 

survey. Drug and Alcohol Dependence, 113(2), 222-228. 

https://doi.org/10.1016/j.drugalcdep.2010.08.010  

Smith, K. L., Horton, N. J., Saitz, R., & Samet, J. H. (2006). The use of the mini-mental 

state examination in recruitment for substance abuse research studies. Drug and 

Alcohol Dependence, 82(3), 231-237. 

https://doi.org/https://doi.org/10.1016/j.drugalcdep.2005.09.012  

Snell, M. E., Luckasson, R., Borthwick-Duffy, W. S., Bradley, V., Buntinx, W. H. E., 

Coulter, D. L., Craig, E., Gomez, S. C., Lachapelle, Y., Reeve, A., Schalock, R. 

L., Shogren, K. A., Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo, M. A., 

Wehmeyer, M. L., & Yeager, M. H. (2009). Characteristics and Needs of People 

With Intellectual Disability Who Have Higher IQs. Intellectual and 

Developmental Disabilities, 47(3), 220-233. https://doi.org/10.1352/1934-

9556-47.3.220  

Sofuoglu, M., DeVito, E. E., Waters, A. J., & Carroll, K. M. (2016). Cognitive Function 

as a Transdiagnostic Treatment Target in Stimulant Use Disorders. J Dual 

Diagn, 12(1), 90-106. https://doi.org/10.1080/15504263.2016.1146383  



 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  

 

 

96 

Spencer, S. J., Korosi, A., Layé, S., Shukitt-Hale, B., & Barrientos, R. M. (2017). Food 

for thought: how nutrition impacts cognition and emotion. npj Science of Food, 

1(1), 7. https://doi.org/10.1038/s41538-017-0008-y  

Spooner, D. M., & Pachana, N. A. (2006). Ecological validity in neuropsychological 

assessment: A case for greater consideration in research with neurologically 

intact populations. Archives of Clinical Neuropsychology, 21(4), 327-337. 

https://doi.org/10.1016/j.acn.2006.04.004  

Squeglia, L. M., Jacobus, J., Nguyen-Louie, T. T., & Tapert, S. F. (2014). Inhibition 

during early adolescence predicts alcohol and marijuana use by late 

adolescence. Neuropsychology, 28(5), 782-790. 

https://doi.org/10.1037/neu0000083  

Staines, G. L., Magura, S., Foote, J., Deluca, A., & Kosanke, N. (2001). Polysubstance 

use among alcoholics. J Addict Dis, 20(4), 53-69. 

https://doi.org/10.1300/j069v20n04_06  

Stark, M. J. (1992). Dropping out of substance abuse treatment: A clinically oriented 

review. Clinical Psychology Review, 12(1), 93-116. 

https://doi.org/https://doi.org/10.1016/0272-7358(92)90092-M  

Steele, V. R., Fink, B. C., Maurer, J. M., Arbabshirani, M. R., Wilber, C. H., Jaffe, A. 

J., Sidz, A., Pearlson, G. D., Calhoun, V. D., Clark, V. P., & Kiehl, K. A. (2014). 

Brain potentials measured during a Go/NoGo task predict completion of 

substance abuse treatment. Biological psychiatry, 76(1), 75-83. 

https://doi.org/10.1016/j.biopsych.2013.09.030  

Stevens, L., Verdejo-García, A., Goudriaan, A., Roeyers, H., Dom, G., & 

Vanderplasschen, W. (2014). Impulsivity as a Vulnerability Factor for Poor 

Addiction Treatment Outcomes: A Review of Neurocognitive Findings among 

Individuals with Substance Use Disorders. Journal of Substance Abuse 

Treatment, 47. https://doi.org/10.1016/j.jsat.2014.01.008  

Stordal, K. I., Lundervold, A. J., Egeland, J., Mykletun, A., Asbjørnsen, A., Landrø, 

N. I., Roness, A., Rund, B. R., Sundet, K., Oedegaard, K. J., & Lund, A. (2004). 

Impairment across executive functions in recurrent major depression. Nordic 

Journal of Psychiatry, 58(1), 41-47. 

https://doi.org/10.1080/08039480310000789  

Streeter, C. C., Terhune, D. B., Whitfield, T. H., Gruber, S., Sarid-Segal, O., Silveri, 

M. M., Tzilos, G., Afshar, M., Rouse, E. D., Tian, H., Renshaw, P. F., Ciraulo, 

D. A., & Yurgelun-Todd, D. A. (2008). Performance on the Stroop predicts 

treatment compliance in cocaine-dependent individuals. 

Neuropsychopharmacology, 33(4), 827-836. 

https://doi.org/10.1038/sj.npp.1301465  

Sumner, J. A., Hagan, K., Grodstein, F., Roberts, A. L., Harel, B., & Koenen, K. C. 

(2017). Posttraumatic stress disorder symptoms and cognitive function in a large 

cohort of middle-aged women. Depress Anxiety, 34(4), 356-366. 

https://doi.org/10.1002/da.22600  

Sung, Y. H., Carey, P. D., Stein, D. J., Ferrett, H. L., Spottiswoode, B. S., Renshaw, P. 

F., & Yurgelun-Todd, D. A. (2013). Decreased frontal N-acetylaspartate levels 

in adolescents concurrently using both methamphetamine and marijuana. Behav 

Brain Res, 246, 154-161. https://doi.org/10.1016/j.bbr.2013.02.028  



 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  

 

 

97 

Svendsen, T., Veseth, M., McKay, J., Bjornestad, J., Erga, A., Moltu, C., & Nesvåg, S. 

(2021). Securing Participant Engagement in Longitudinal Substance Use 

Disorder Recovery Research: A Qualitative Exploration of Key Retention 

Factors. Journal of Psychosocial Rehabilitation and Mental Health. 

https://doi.org/10.1007/s40737-021-00222-y  

Svendsen, T. S., Erga, A. H., Hagen, E., McKay, J. R., Njå, A. L. M., Årstad, J., & 

Nesvåg, S. (2017). How to Maintain High Retention Rates in Long-Term 

Research on Addiction: A Case Report. Journal of Social Work Practice in the 

Addictions, 17(4), 374-387. https://doi.org/10.1080/1533256X.2017.1361831  

Swendsen, J., Conway, K. P., Degenhardt, L., Glantz, M., Jin, R., Merikangas, K. R., 

Sampson, N., & Kessler, R. C. (2010). Mental disorders as risk factors for 

substance use, abuse and dependence: results from the 10-year follow-up of the 

National Comorbidity Survey. Addiction, 105(6), 1117-1128. 

https://doi.org/https://doi.org/10.1111/j.1360-0443.2010.02902.x  

Sømhovd, M., Hagen, E., Bergly, T., & Arnevik, E. A. (2019). The Montreal Cognitive 

Assessment as a predictor of dropout from residential substance use disorder 

treatment. Heliyon, 5(3), e01282-e01282. 

https://doi.org/10.1016/j.heliyon.2019.e01282  

Teasdale, T. W., & Antal, K. (2016). Psychological distress and intelligence in young 

men. Personality and Individual Differences, 99, 336-339. 

https://doi.org/10.1016/j.paid.2016.05.016  

Teichner, G., Horner, M. D., Roitzsch, J. C., Herron, J., & Thevos, A. (2002). 

Substance abuse treatment outcomes for cognitively impaired and intact 

outpatients. Addictive Behaviors, 27(5), 751-763. 

https://doi.org/10.1016/S0306-4603(01)00207-6  

Terracciano, A., Löckenhoff, C. E., Crum, R. M., Bienvenu, O. J., & Costa, P. T., Jr. 

(2008). Five-Factor Model personality profiles of drug users. BMC psychiatry, 

8, 22. https://doi.org/10.1186/1471-244x-8-22  

The Norwegian Ministry of Health and Care Services. (2017). National Brain Health 

Strategy (2018-2024). (I-1182 B). Oslo (NO): The Norwegian Ministry of 

Health and Care Services Retrieved from https://www.braincouncil.eu/wp-

content/uploads/2018/04/Annex-Full-Norwegian-Brain-Health-Strategy.pdf 

Thomsen, M. S., Ruocco, A. C., Uliaszek, A. A., Mathiesen, B. B., & Simonsen, E. 

(2017). Changes in Neurocognitive Functioning After 6 Months of 

Mentalization-Based Treatment for Borderline Personality Disorder. Journal of 

Personality Disorders, 31(3), 306-324. 

https://doi.org/10.1521/pedi_2016_30_250  

Tiffany, S., Friedman, L., Greenfield, S., Hasin, D., & Jackson, R. (2012). Beyond 

Drug Use: A Systematic Consideration of Other Outcomes in Evaluations of 

Treatments for Substance Use Disorders. Addiction (Abingdon, England), 107, 

709-718. https://doi.org/10.1111/j.1360-0443.2011.03581.x  

Timko, C., Han, X., Woodhead, E., Shelley, A., & Cucciare, M. A. (2018). 

Polysubstance Use by Stimulant Users: Health Outcomes Over Three Years. 

Journal of Studies on Alcohol and Drugs, 79(5), 799-807. 

https://doi.org/10.15288/jsad.2018.79.799  



 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 

 

 

98 

Tipton, E., Hallberg, K., Hedges, L., & Chan, W. (2016). Implications of Small 

Samples for Generalization: Adjustments and Rules of Thumb. Evaluation 

Review, 41. https://doi.org/10.1177/0193841X16655665  

Toledo-Fernández, A., Marín-Navarrete, R., Villalobos-Gallegos, L., Salvador-Cruz, 

J., Benjet, C., & Roncero, C. (2020). Exploring the prevalence of substance-

induced neurocognitive disorder among polysubstance users, adding subjective 

and objective evidence of cognitive impairment. Psychiatry Research, 288, 

112944. https://doi.org/10.1016/j.psychres.2020.112944  

Torrens, M., Gilchrist, G., & Domingo-Salvany, A. (2011). Psychiatric comorbidity in 

illicit drug users: substance-induced versus independent disorders. Drug 

Alcohol Depend, 113(2-3), 147-156. 

https://doi.org/10.1016/j.drugalcdep.2010.07.013  

Tsourtos, G., Thompson, J. C., & Stough, C. (2002). Evidence of an early information 

processing speed deficit in unipolar major depression. Psychol Med, 32(2), 259-

265. https://doi.org/10.1017/s0033291701005001  

Tucker, J. A., Chandler, S. D., & Witkiewitz, K. (2020). Epidemiology of Recovery 

From Alcohol Use Disorder. Alcohol Res, 40(3), 02. 

https://doi.org/10.35946/arcr.v40.3.02  

Tupper, D. E., & Cicerone, K. D. (1990). Introduction to the Neuropsychology of 

Everyday Life. In D. E. Tupper & K. D. Cicerone (Eds.), The Neuropsychology 

of Everyday Life: Assessment and Basic Competencies (pp. 3-18). Springer US. 

https://doi.org/10.1007/978-1-4613-1503-2_1  

UKATT Research Team. (2008). UK Alcohol Treatment Trial: client–treatment 

matching effects. 103(2), 228-238. https://doi.org/10.1111/j.1360-

0443.2007.02060.x  

Valls-Serrano, C., Verdejo-García, A., & Caracuel, A. (2016). Planning deficits in 

polysubstance dependent users: Differential associations with severity of drug 

use and intelligence. Drug Alcohol Depend, 162, 72-78. 

https://doi.org/10.1016/j.drugalcdep.2016.02.027  

van Amsterdam, J., Pennings, E., Brunt, T., & van den Brink, W. (2013). Physical harm 

due to chronic substance use. Regulatory Toxicology and Pharmacology, 66(1), 

83-87. https://doi.org/https://doi.org/10.1016/j.yrtph.2013.03.007  

van Duijvenbode, N., Didden, R., VanDerNagel, J. E. L., Korzilius, H. P. L. M., & 

Engels, R. C. M. E. (2016). Cognitive deficits in problematic drinkers with and 

without mild to borderline intellectual disability. Journal of Intellectual 

Disabilities, 22(1), 5-17. https://doi.org/10.1177/1744629516664840  

Van Rheenen, T. E., Lewandowski, K. E., Lipschitz, J. M., & Burdick, K. E. (2019). 

Conducting clinical studies targeting cognition in psychiatry: guiding principles 

and design. CNS Spectr, 24(1), 16-21. 

https://doi.org/10.1017/s1092852918001074  

van Duijvenbode, N., & VanDerNagel, J. E. L. (2019). A Systematic Review of 

Substance Use (Disorder) in Individuals with Mild to Borderline Intellectual 

Disability. European Addiction Research, 25(6), 263-282. 

https://doi.org/10.1159/000501679  

VanDerNagel, J. E. L., Kiewik, M., Postel, M. G., van Dijk, M., Didden, R., Buitelaar, 

J. K., & de Jong, C. A. J. (2014). Capture recapture estimation of the prevalence 



 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  

 

 

99 

of mild intellectual disability and substance use disorder. Research in 

Developmental Disabilities, 35(4), 808-813. 

https://doi.org/10.1016/j.ridd.2014.01.018  

VanDerNagel, J. E. L., Kiewik, M., van Dijk, M., Didden, R., Korzilius, H. P. L. M., 

van der Palen, J., Buitelaar, J. K., Uges, D. R. A., Koster, R. A., & de Jong, C. 

A. J. (2017). Substance use in individuals with mild to borderline intellectual 

disability: A comparison between self-report, collateral-report and biomarker 

analysis. Research in Developmental Disabilities, 63, 151-159. 

https://doi.org/10.1016/j.ridd.2016.04.006  

VanDerNagel, J. E. L., van Duijvenbode, N., Ruedrich, S., Ayu, A. P., & Schellekens, 

A. F. A. (2018). The Perception of Substance Use Disorder Among Clinicians, 

Caregivers and Family Members of Individuals With Intellectual and 

Developmental Disabilities. Journal of Mental Health Research in Intellectual 

Disabilities, 11(1), 54-68. https://doi.org/10.1080/19315864.2017.1390712  

Verdejo-García, A. (2017). Neuroclinical Assessment of Addiction Needs to 

Incorporate Decision-Making Measures and Ecological Validity. Biological 

psychiatry, 81(7), e53-e54. https://doi.org/10.1016/j.biopsych.2016.07.015  

Verdejo-García, A. (2018). The neuropsychologist working in addiction: What to 

know? Ten questions and answers. Revista Iberoamericana de Neuropsicologia, 

1(2), 170-179.  

Verdejo-García, A. (2020). Chapter 1 - Cognition: the interface between nature and 

nurture in addiction. In A. Verdejo-Garcia (Ed.), Cognition and Addiction (pp. 

1-7). Academic Press. https://doi.org/10.1016/B978-0-12-815298-0.00001-0  

Verdejo-García, A., & Bechara, A. (2009). A somatic marker theory of addiction. 

Neuropharmacology, 56 Suppl 1(Suppl 1), 48-62. 

https://doi.org/10.1016/j.neuropharm.2008.07.035  

Verdejo-García, A., Garcia-Fernandez, G., & Dom, G. (2019). Cognition and addiction 

 Dialogues in clinical neuroscience, 21(3), 281-290. 

https://doi.org/10.31887/DCNS.2019.21.3/gdom  

Verdejo-Garcia, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction Medicine 

[Review]. Frontiers in psychiatry, 10(877). 

https://doi.org/10.3389/fpsyt.2019.00877  

Verdejo-García, A., Lorenzetti, V., Manning, V., Piercy, H., Bruno, R., Hester, R., 

Pennington, D., Tolomeo, S., Arunogiri, S., Bates, M. E., Bowden-Jones, H., 

Campanella, S., Daughters, S. B., Kouimtsidis, C., Lubman, D. I., Meyerhoff, 

D. J., Ralph, A., Rezapour, T., Tavakoli, H., . . . Ekhtiari, H. (2019). A Roadmap 

for Integrating Neuroscience Into Addiction Treatment: A Consensus of the 

Neuroscience Interest Group of the International Society of Addiction 

Medicine. Frontiers in psychiatry, 10, 877. 

https://doi.org/10.3389/fpsyt.2019.00877  



 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  

 

 

100 

Verdejo-García, A., & Pérez-García, M. (2007). Profile of executive deficits in cocaine 

and heroin polysubstance users: common and differential effects on separate 

executive components. Psychopharmacology (Berl), 190(4), 517-530. 

https://doi.org/10.1007/s00213-006-0632-8  

Verdejo-García, A., & Pérez-García, M. (2008). Substance abusers' self-awareness of 

the neurobehavioral consequences of addiction. Psychiatry Research, 158(2), 

172-180. https://doi.org/10.1016/j.psychres.2006.08.001  

Verdejo-García, A. J., López-Torrecillas, F., Aguilar de Arcos, F., & Pérez-García, M. 

(2005). Differential effects of MDMA, cocaine, and cannabis use severity on 

distinctive components of the executive functions in polysubstance users: a 

multiple regression analysis. Addict Behav, 30(1), 89-101. 

https://doi.org/10.1016/j.addbeh.2004.04.015  

Verheul, R. (2001). Co-morbidity of personality disorders in individuals with substance 

use disorders. European Psychiatry, 16(5), 274-282. 

https://doi.org/10.1016/S0924-9338(01)00578-8  

Vik, P. W., Cellucci, T., Jarchow, A., & Hedt, J. (2004). Cognitive impairment in 

substance abuse. Psychiatric Clinics of North America, 27(1), 97-109. 

https://doi.org/10.1016/S0193-953X(03)00110-2  

Vo, C. Q., Samuelsen, P.-J., Sommerseth, H. L., Wisløff, T., Wilsgaard, T., & Eggen, 

A. E. (2023). Comparing the sociodemographic characteristics of participants 

and non-participants in the population-based Tromsø Study. BMC Public 

Health, 23(1), 994. https://doi.org/10.1186/s12889-023-15928-w  

Volkow, N. D., & Blanco, C. (2023). Substance use disorders: a comprehensive update 

of classification, epidemiology, neurobiology, clinical aspects, treatment and 

prevention. World Psychiatry, 22(2), 203-229. 

https://doi.org/10.1002/wps.21073  

Volkow, N. D., & Boyle, M. (2018). Neuroscience of Addiction: Relevance to 

Prevention and Treatment. American journal of psychiatry, 175(8), 729-740. 

https://doi.org/10.1176/appi.ajp.2018.17101174  

Volkow, N. D., Koob, G. F., & McLellan, A. T. (2016). Neurobiologic Advances from 

the Brain Disease Model of Addiction. New England Journal of Medicine, 

374(4), 363-371. https://doi.org/10.1056/NEJMra1511480  

Voluse, A. C., Gioia, C. J., Sobell, L. C., Dum, M., Sobell, M. B., & Simco, E. R. 

(2012). Psychometric properties of the Drug Use Disorders Identification Test 

(DUDIT) with substance abusers in outpatient and residential treatment. 

Addictive Behaviors, 37(1), 36-41. 

https://doi.org/10.1016/j.addbeh.2011.07.030  

Votaw, V. R., Pearson, M. R., Stein, E., & Witkiewitz, K. (2020). The Addictions 

Neuroclinical Assessment Negative Emotionality Domain Among Treatment-

Seekers with Alcohol Use Disorder: Construct Validity and Measurement 

Invariance. Alcohol Clin Exp Res, 44(3), 679-688. 

https://doi.org/10.1111/acer.14283  

Walters, G. D. (2000). Spontaneous Remission from Alcohol, Tobacco, and Other 

Drug Abuse: Seeking Quantitative Answers to Qualitative Questions*. The 

American Journal of Drug and Alcohol Abuse, 26(3), 443-460. 

https://doi.org/10.1081/ADA-100100255  



 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  

 

 

101 

Wechsler, D. (1944). The measurement of adult intelligence. 3rd ed. The Williams & 

Wilkins company. 

https://archive.org/details/measurementofadu001469mbp/mode/2up  

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence WASI: Manual. 

Pearson/PsychCorp. https://books.google.no/books?id=adTXtwAACAAJ  

Weinstock, J., Farney, M. R., Elrod, N. M., Henderson, C. E., & Weiss, E. P. (2017). 

Exercise as an Adjunctive Treatment for Substance Use Disorders: Rationale 

and Intervention Description. J Subst Abuse Treat, 72, 40-47. 

https://doi.org/10.1016/j.jsat.2016.09.002  

Whitaker, S. (2008). The Stability of IQ in People With Low Intellectual Ability: An 

Analysis of the Literature. Intellectual and Developmental Disabilities, 46, 120-

128. https://doi.org/10.1352/0047-6765(2008)46[120:TSOIIP]2.0.CO;2  

White, J., & Batty, G. (2011). Intelligence across childhood in relation to illegal drug 

use in adulthood: 1970 British Cohort Study. Journal of Epidemiology and 

Community Health, 66, 767-774. https://doi.org/10.1136/jech-2011-200252  

Whiteford, H. A., Degenhardt, L., Rehm, J., Baxter, A. J., Ferrari, A. J., Erskine, H. E., 

Charlson, F. J., Norman, R. E., Flaxman, A. D., Johns, N., Burstein, R., Murray, 

C. J. L., & Vos, T. (2013). Global burden of disease attributable to mental and 

substance use disorders: findings from the Global Burden of Disease Study 

2010. The Lancet, 382(9904), 1575-1586. https://doi.org/10.1016/S0140-

6736(13)61611-6  

Wieland, J., Kapitein-de Haan, S., & Zitman, F. G. (2014). Psychiatric disorders in 

outpatients with borderline intellectual functioning: comparison with both 

outpatients from regular mental health care and outpatients with mild 

intellectual disabilities. Can J Psychiatry, 59(4), 213-219. 

https://doi.org/10.1177/070674371405900406  

Wieland, J., & Zitman, F. G. (2016). It is time to bring borderline intellectual 

functioning back into the main fold of classification systems. BJPsych bulletin, 

40(4), 204-206. https://doi.org/10.1192/pb.bp.115.051490  

Wikler, A. (1973). Dynamics of drug dependence. Implications of a conditioning 

theory for research and treatment. Arch Gen Psychiatry, 28(5), 611-616. 

https://doi.org/10.1001/archpsyc.1973.01750350005001  

Williamson, A., Darke, S., Ross, J., & Teesson, M. (2006). The effect of persistence of 

cocaine use on 12-month outcomes for the treatment of heroin dependence. 

Drug and Alcohol Dependence, 81(3), 293-300. 

https://doi.org/10.1016/j.drugalcdep.2005.08.010  

Wilson, S., Malone, S. M., Venables, N. C., McGue, M., & Iacono, W. G. (2021). 

Multimodal indicators of risk for and consequences of substance use disorders: 

Executive functions and trait disconstraint assessed from preadolescence into 

early adulthood. International Journal of Psychophysiology, 163, 47-57. 

https://doi.org/10.1016/j.ijpsycho.2019.12.007  

Wood, L., Williams, C., Enache, G., Withers, F., Fullarton, K., Salehi, D., & Draper, 

M. (2019). Examining cognitive functioning of adult acute psychiatric inpatients 

through a brief screening assessment. Psychiatric Rehabilitation Journal, 42, 

64-70. https://doi.org/10.1037/prj0000315  



 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 

 

 

102 

World Health Organization. (1992). The ICD-10 classification of mental and 

behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: 

World Health Organization.  

World Health Organization. (2019). Drugs (psychoactive). World Health Organization 

Retrieved August 8th from https://www.who.int/health-topics/drugs-

psychoactive#tab=tab_1 

World Health Organization. (2022). International Classification of Diseases, Elevent 

Revision (ICD-11). World Health Organization (WHO). https://icd.who.int/ 

Worley, M. J., Tate, S. R., Granholm, E., & Brown, S. A. (2014). Mediated and 

moderated effects of neurocognitive impairment on outcomes of treatment for 

substance dependence and major depression. Journal of Consulting and Clinical 

Psychology, 82(3), 418-428. https://doi.org/10.1037/a0036033  

Yücel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding Drug 

Addiction: A Neuropsychological Perspective. Australian & New Zealand 

Journal of Psychiatry, 41(12), 957-968. 

https://doi.org/10.1080/00048670701689444  

Yücel, M., Oldenhof, E., Ahmed, S. H., Belin, D., Billieux, J., Bowden-Jones, H., 

Carter, A., Chamberlain, S. R., Clark, L., Connor, J., Daglish, M., Dom, G., 

Dannon, P., Duka, T., Fernandez-Serrano, M. J., Field, M., Franken, I., 

Goldstein, R. Z., Gonzalez, R., . . . Verdejo-Garcia, A. (2019). A transdiagnostic 

dimensional approach towards a neuropsychological assessment for addiction: 

an international Delphi consensus study. Addiction, 114(6), 1095-1109. 

https://doi.org/10.1111/add.14424  

Yücel, M., Takagi, M., Walterfang, M., & Lubman, D. I. (2008). Toluene misuse and 

long-term harms: a systematic review of the neuropsychological and 

neuroimaging literature. Neurosci Biobehav Rev, 32(5), 910-926. 

https://doi.org/10.1016/j.neubiorev.2008.01.006  

Zapata, A., Minney, V. L., & Shippenberg, T. S. (2010). Shift from goal-directed to 

habitual cocaine seeking after prolonged experience in rats. The Journal of 

neuroscience : the official journal of the Society for Neuroscience, 30(46), 

15457-15463. https://doi.org/10.1523/JNEUROSCI.4072-10.2010  

Zhong, N., Jiang, H., Du, J., Zhao, Y., Sun, H., Xu, D., Li, C., Zhuang, W., Li, X., 

Hashimoto, K., & Zhao, M. (2016). The cognitive impairments and 

psychological wellbeing of methamphetamine dependent patients compared 

with health controls. Prog Neuropsychopharmacol Biol Psychiatry, 69, 31-37. 

https://doi.org/10.1016/j.pnpbp.2016.04.005  

Zilverstand, A., Huang, A. S., Alia-Klein, N., & Goldstein, R. Z. (2018). Neuroimaging 

Impaired Response Inhibition and Salience Attribution in Human Drug 

Addiction: A Systematic Review. Neuron, 98(5), 886-903. 

https://doi.org/10.1016/j.neuron.2018.03.048  

Zimmerman, M. E. (2011). Ecological Validity. In J. S. Kreutzer, J. DeLuca, & B. 

Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 924-925). 

Springer New York. https://doi.org/10.1007/978-0-387-79948-3_1193  

Zou, X., Durazzo, T. C., & Meyerhoff, D. J. (2018). Regional Brain Volume Changes 

in Alcohol-Dependent Individuals During Short-Term and Long-Term 



 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  

 

 

103 

Abstinence. Alcohol Clin Exp Res, 42(6), 1062-1072. 

https://doi.org/10.1111/acer.13757  





ORIGINAL RESEARCH
published: 14 July 2021

doi: 10.3389/fpsyt.2021.651028

Frontiers in Psychiatry | www.frontiersin.org 1 July 2021 | Volume 12 | Article 651028

Edited by:

Maximilian Pilhatsch,

Technical University of

Dresden, Germany

Reviewed by:

Maik Spreer,

Technische Universität

Dresden, Germany

Frederik Haarig,

Rudolf Virchow Glauchau

Clinic, Germany

*Correspondence:

Jens Hetland

jens.hetland@sus.no

Specialty section:

This article was submitted to

Addictive Disorders,

a section of the journal

Frontiers in Psychiatry

Received: 08 January 2021

Accepted: 21 June 2021

Published: 14 July 2021

Citation:

Hetland J, Braatveit KJ, Hagen E,

Lundervold AJ and Erga AH (2021)

Prevalence and Characteristics of

Borderline Intellectual Functioning in a

Cohort of Patients With

Polysubstance Use Disorder.

Front. Psychiatry 12:651028.

doi: 10.3389/fpsyt.2021.651028

Prevalence and Characteristics of
Borderline Intellectual Functioning in
a Cohort of Patients With
Polysubstance Use Disorder
Jens Hetland 1,2*, Kirsten J. Braatveit 3,4, Egon Hagen 1, Astri J. Lundervold 2 and

Aleksander H. Erga 1,2,5

1 KORFOR - Center of Alcohol and Drug Research, Division of Psychiatry, Stavanger University Hospital, Stavanger, Norway,
2Department of Biological and Medical Psychology, University of Bergen, Bergen, Norway, 3Department of Research and

Innovation, Helse Fonna HF, Haugesund, Norway, 4Haugaland A-senter, Blue Cross Norway, Haugesund, Norway, 5 The

Norwegian Center for Movement Disorders, Stavanger University Hospital, Stavanger, Norway

Objective: To determine the prevalence and associated demographic and clinical

features of borderline intellectual functioning (BIF) among individuals with polysubstance

use disorder (pSUD).

Methods: We applied a cross-sectional analytical design to data from the Norwegian

STAYER study (n = 162), a cohort study of patients with a pSUD from the Stavanger

University hospital catchment area. We used Wechsler Abbreviated Scale of Intelligence

Full Scale IQ (FSIQ) to define BIF (FSIQ= 70–85) and non-BIF (FSIQ=>85) and collected

demographic and clinical data using semi-structured interviews and self-reports on the

Symptom Checklist 90-Revised (SCL-90-R) and the Satisfaction With Life Scale (SWLS).

Results: The prevalence of BIF was 18% in the present study. The presence of BIF

was associated with higher SCL-90-R GSI scores than in the non-BIF group. There were

no significant differences between the BIF and non-BIF groups regarding age, gender,

participation in meaningful daily activity, years of work experience, years of education,

satisfaction with life, level of care, treatment attempts, age at substance-use onset, years

of substance use, history of injecting drugs, or age of onset of injecting drugs.

Conclusion: The present study confirmed a higher prevalence of BIF among patients

with pSUD than expected from the distribution of IQ scores in a general population.

Elevated SCL-90-R GSI scores suggested that BIF is associated with increased

psychological distress in patients receiving treatment for pSUD. Further studies on this

association, and its effect on treatment procedure and outcomes are strongly warranted.

Keywords: polysubstance use disorder, borderline intellectual functioning, symptom check list-90-R, satisfaction

with life scale, intelligence quotient, prevalence, substance use disorder

INTRODUCTION

Intellectual functioning in patients with substance use and abuse has received increased attention
during the last decade (1, 2). This follows the fact that intellectual functioning (e.g., reasoning,
planning, problem solving, judgement, and abstract thinking) is a core predictor of a variety of
life outcomes, with the most severe impairments observed in patients with an intelligence quotient
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Objective:Todeterminetheprevalenceandassociateddemographicandclinical

featuresofborderlineintellectualfunctioning(BIF)amongindividualswithpolysubstance

usedisorder(pSUD).

Methods:Weappliedacross-sectionalanalyticaldesigntodatafromtheNorwegian

STAYERstudy(n=162),acohortstudyofpatientswithapSUDfromtheStavanger

Universityhospitalcatchmentarea.WeusedWechslerAbbreviatedScaleofIntelligence

FullScaleIQ(FSIQ)todefineBIF(FSIQ=70–85)andnon-BIF(FSIQ=>85)andcollected

demographicandclinicaldatausingsemi-structuredinterviewsandself-reportsonthe

SymptomChecklist90-Revised(SCL-90-R)andtheSatisfactionWithLifeScale(SWLS).

Results:TheprevalenceofBIFwas18%inthepresentstudy.ThepresenceofBIF

wasassociatedwithhigherSCL-90-RGSIscoresthaninthenon-BIFgroup.Therewere

nosignificantdifferencesbetweentheBIFandnon-BIFgroupsregardingage,gender,

participationinmeaningfuldailyactivity,yearsofworkexperience,yearsofeducation,

satisfactionwithlife,levelofcare,treatmentattempts,ageatsubstance-useonset,years

ofsubstanceuse,historyofinjectingdrugs,orageofonsetofinjectingdrugs.

Conclusion:ThepresentstudyconfirmedahigherprevalenceofBIFamongpatients

withpSUDthanexpectedfromthedistributionofIQscoresinageneralpopulation.

ElevatedSCL-90-RGSIscoressuggestedthatBIFisassociatedwithincreased

psychologicaldistressinpatientsreceivingtreatmentforpSUD.Furtherstudiesonthis

association,anditseffectontreatmentprocedureandoutcomesarestronglywarranted.
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Objective: To determine the prevalence and associated demographic and clinical

features of borderline intellectual functioning (BIF) among individuals with polysubstance

use disorder (pSUD).

Methods: We applied a cross-sectional analytical design to data from the Norwegian

STAYER study (n = 162), a cohort study of patients with a pSUD from the Stavanger

University hospital catchment area. We used Wechsler Abbreviated Scale of Intelligence

Full Scale IQ (FSIQ) to define BIF (FSIQ= 70–85) and non-BIF (FSIQ=>85) and collected

demographic and clinical data using semi-structured interviews and self-reports on the

Symptom Checklist 90-Revised (SCL-90-R) and the Satisfaction With Life Scale (SWLS).

Results: The prevalence of BIF was 18% in the present study. The presence of BIF

was associated with higher SCL-90-R GSI scores than in the non-BIF group. There were

no significant differences between the BIF and non-BIF groups regarding age, gender,

participation in meaningful daily activity, years of work experience, years of education,

satisfaction with life, level of care, treatment attempts, age at substance-use onset, years

of substance use, history of injecting drugs, or age of onset of injecting drugs.

Conclusion: The present study confirmed a higher prevalence of BIF among patients

with pSUD than expected from the distribution of IQ scores in a general population.

Elevated SCL-90-R GSI scores suggested that BIF is associated with increased

psychological distress in patients receiving treatment for pSUD. Further studies on this

association, and its effect on treatment procedure and outcomes are strongly warranted.
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(IQ) two standard deviations below the population mean (IQ
< 70) (3–5). In the present study, we focused on the impact
of borderline intellectual functioning (BIF), which is defined as
an intelligence quotient ranging between one and two standard
deviations below the population mean (IQ = 70–85). Based
on previous studies, we know that adults with BIF have an
increased vulnerability for developing psychiatric disorders,
including a substance use disorder (SUD) (2, 6–12). Assessment
of intellectual function should therefore be considered an
important component of clinical examination and treatment
planning of SUDs.

According to the normal distribution of IQ scores (Bell
Curve), approximately 13.6% of individuals in the general
population would be allocated to a subgroup defined with BIF,
with elevated rates commonly observed in clinical populations
(13). Nevertheless, the frequency estimates within clinical groups
are uncertain because of methodological differences between
studies (ascertainment biases, the choice of diagnostic tools,
service configurations, and entry criteria). In addition, there is
a historical lack of terminological consensus and classification
of BIF (14, 15) and non-agreed-upon diagnostic criteria in
diagnostic manuals like the DSM-V and ICD-10 (16, 17).
Nevertheless, studies have shown that individuals with BIF
exhibit difficulties in several aspects of life, that these difficulties
may occur at a similar level as for individuals with a diagnoses
of intellectual disability (ID), and that individuals with BIF may
need targeted support (1, 4, 6, 9, 10, 14, 18–21).

Individuals with BIF may not only be severely impaired; they
are also less likely to receive adequate treatment for mental health
issues, less likely to receive psychotherapy, and more likely to
be treated with psychotropic medication than individuals with
mental health problems in the general population (10, 22). This
is obviously the case in individuals with co-occurring BIF and
SUD; they tend to show adverse rehabilitation outcomes when
offered mainstream SUD treatment, because of factors such as
reduced disposition to change and desire for help (23, 24), lower
treatment compliance (25), high drop-out rate (26–28), relapse
during treatment (29), and negative treatment experiences (30).
Therefore, it is alarming to realize that impaired intellectual
functioning is often overlooked in treatment programs for
patients with SUD, even though it can be a key clinical factor in
predicting treatment needs and prognosis (24, 29, 31–34).

There is a dearth of research on BIF in general, and BIF in
SUD populations in particular. When included in studies, BIF
is typically classified broadly as mild-to-borderline intellectual
disability (MBID) with IQ ranging between 50 and 85, or treated
as a control group (4). The major thrust of research on the
co-occurrence of BIF and SUD originate from the field of ID
services and target substance use in individuals with a known
ID diagnosis. Subsequently, findings are mainly published in
journals in that field, rather than in journals in the field ofmedical
addiction (2). Initiatives to develop a framework around the
clinical and adaptive needs of patients with co-occurring SUD
and BIF have been sporadic and uncoordinated (14).

Studies examining the prevalence rates of BIF in SUD
populations are scarce, and their prevalence rates vary
considerably. Braatveit et al. found the prevalence rate of

BIF among patients with SUD to be 23% (29), and Luteijn
et al. reported a MBID prevalence rate of 39% (24). At
the other end of the scale, VanDerNagel et al. reported a
prevalence estimate as low as 3% (35). Furthermore, prevalence
data for BIF and MBID are difficult to compare because
of lack of consensus on terminology, differences in group
characteristics, levels of disability, treatment settings, comorbid
psychiatric disorders, and definition and scope of substance use
(2, 13, 36). Taken together, studies of BIF based on standard
instruments in well-characterized cohorts of patients with SUD
are obviously warranted.

The lack of epidemiological data and findings showing that
BIF may be vital for the broader understanding and treatment of
patients with SUD motivated the present study to investigate the
prevalence and characteristics of patients with BIF in a typical
group of individuals receiving treatment for polysubstance use
disorder (pSUD). Polysubstance use is common in both clinical,
and population samples (37, 38). Moreover, polysubstance use
patterns is frequent in patients seeking treatment for mono-
substance disorders (39–43). In this context, pSUD refers to the
use of multiple substances as part of a pattern of problematic
substance use, in which the patient meets criteria for SUD for
some, but not necessarily all substances used (44). Compared
with mono-substance users, polysubstance users have an earlier
onset of substance use (45), are younger (37), have higher
levels of psychological distress and personality disorders (45–
50), more persistent cognitive impairments (51), and poorer
social adjustment (37, 46, 48, 52). Studies suggest that these
characteristics are associated with increased risk of dropout and
relapse (27, 53–57). Thus, patients with pSUD may have a more
severe clinical profile than patients with mono-substance use and
consequently pose a challenge for SUD-treatment services and
the mental health care system (46, 53, 58, 59).

The aim of the present study is twofold: (1) to provide a
prevalence estimate of BIF in patients with pSUD receiving
mainstream SUD treatment (2) to investigate clinical and
demographic features in subgroups of patients with and without
co-existing BIF.

MATERIALS AND METHODS

Study Design and Patient Characteristics
The study used data from the Stavanger Study of Trajectories
of Addiction (STAYER), an ongoing, prospective, longitudinal
cohort study of the neurocognitive, psychological and social
recovery in patients with polysubstance use who started a
new treatment sequence in the Stavanger University Hospital
catchment area (60, 61). See Andersson et al. (54) for more
details regarding the structure of Norwegian SUD-treatment.
To be eligible for specialized treatment for SUDs within the
Norwegian public health service, patients must meet the criteria
for a F1x.1 (harmful use) or F1x.2 (dependency syndrome)
diagnosis, as defined by the ICD-10 (17). We performed baseline
assessment after 2 weeks of abstinence, in an attempt to minimize
contamination from drug withdrawal and the acute neurotoxic
effects from psychoactive substances (62). Trained research
personnel of the STAYER research group collected all data. In the
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(IQ)twostandarddeviationsbelowthepopulationmean(IQ
<70)(3–5).Inthepresentstudy,wefocusedontheimpact
ofborderlineintellectualfunctioning(BIF),whichisdefinedas
anintelligencequotientrangingbetweenoneandtwostandard
deviationsbelowthepopulationmean(IQ=70–85).Based
onpreviousstudies,weknowthatadultswithBIFhavean
increasedvulnerabilityfordevelopingpsychiatricdisorders,
includingasubstanceusedisorder(SUD)(2,6–12).Assessment
ofintellectualfunctionshouldthereforebeconsideredan
importantcomponentofclinicalexaminationandtreatment
planningofSUDs.

AccordingtothenormaldistributionofIQscores(Bell
Curve),approximately13.6%ofindividualsinthegeneral
populationwouldbeallocatedtoasubgroupdefinedwithBIF,
withelevatedratescommonlyobservedinclinicalpopulations
(13).Nevertheless,thefrequencyestimateswithinclinicalgroups
areuncertainbecauseofmethodologicaldifferencesbetween
studies(ascertainmentbiases,thechoiceofdiagnostictools,
serviceconfigurations,andentrycriteria).Inaddition,thereis
ahistoricallackofterminologicalconsensusandclassification
ofBIF(14,15)andnon-agreed-upondiagnosticcriteriain
diagnosticmanualsliketheDSM-VandICD-10(16,17).
Nevertheless,studieshaveshownthatindividualswithBIF
exhibitdifficultiesinseveralaspectsoflife,thatthesedifficulties
mayoccuratasimilarlevelasforindividualswithadiagnoses
ofintellectualdisability(ID),andthatindividualswithBIFmay
needtargetedsupport(1,4,6,9,10,14,18–21).

IndividualswithBIFmaynotonlybeseverelyimpaired;they
arealsolesslikelytoreceiveadequatetreatmentformentalhealth
issues,lesslikelytoreceivepsychotherapy,andmorelikelyto
betreatedwithpsychotropicmedicationthanindividualswith
mentalhealthproblemsinthegeneralpopulation(10,22).This
isobviouslythecaseinindividualswithco-occurringBIFand
SUD;theytendtoshowadverserehabilitationoutcomeswhen
offeredmainstreamSUDtreatment,becauseoffactorssuchas
reduceddispositiontochangeanddesireforhelp(23,24),lower
treatmentcompliance(25),highdrop-outrate(26–28),relapse
duringtreatment(29),andnegativetreatmentexperiences(30).
Therefore,itisalarmingtorealizethatimpairedintellectual
functioningisoftenoverlookedintreatmentprogramsfor
patientswithSUD,eventhoughitcanbeakeyclinicalfactorin
predictingtreatmentneedsandprognosis(24,29,31–34).

ThereisadearthofresearchonBIFingeneral,andBIFin
SUDpopulationsinparticular.Whenincludedinstudies,BIF
istypicallyclassifiedbroadlyasmild-to-borderlineintellectual
disability(MBID)withIQrangingbetween50and85,ortreated
asacontrolgroup(4).Themajorthrustofresearchonthe
co-occurrenceofBIFandSUDoriginatefromthefieldofID
servicesandtargetsubstanceuseinindividualswithaknown
IDdiagnosis.Subsequently,findingsaremainlypublishedin
journalsinthatfield,ratherthaninjournalsinthefieldofmedical
addiction(2).Initiativestodevelopaframeworkaroundthe
clinicalandadaptiveneedsofpatientswithco-occurringSUD
andBIFhavebeensporadicanduncoordinated(14).

StudiesexaminingtheprevalenceratesofBIFinSUD
populationsarescarce,andtheirprevalenceratesvary
considerably.Braatveitetal.foundtheprevalencerateof

BIFamongpatientswithSUDtobe23%(29),andLuteijn
etal.reportedaMBIDprevalencerateof39%(24).At
theotherendofthescale,VanDerNageletal.reporteda
prevalenceestimateaslowas3%(35).Furthermore,prevalence
dataforBIFandMBIDaredifficulttocomparebecause
oflackofconsensusonterminology,differencesingroup
characteristics,levelsofdisability,treatmentsettings,comorbid
psychiatricdisorders,anddefinitionandscopeofsubstanceuse
(2,13,36).Takentogether,studiesofBIFbasedonstandard
instrumentsinwell-characterizedcohortsofpatientswithSUD
areobviouslywarranted.

Thelackofepidemiologicaldataandfindingsshowingthat
BIFmaybevitalforthebroaderunderstandingandtreatmentof
patientswithSUDmotivatedthepresentstudytoinvestigatethe
prevalenceandcharacteristicsofpatientswithBIFinatypical
groupofindividualsreceivingtreatmentforpolysubstanceuse
disorder(pSUD).Polysubstanceuseiscommoninbothclinical,
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substancedisorders(39–43).Inthiscontext,pSUDreferstothe
useofmultiplesubstancesaspartofapatternofproblematic
substanceuse,inwhichthepatientmeetscriteriaforSUDfor
some,butnotnecessarilyallsubstancesused(44).Compared
withmono-substanceusers,polysubstanceusershaveanearlier
onsetofsubstanceuse(45),areyounger(37),havehigher
levelsofpsychologicaldistressandpersonalitydisorders(45–
50),morepersistentcognitiveimpairments(51),andpoorer
socialadjustment(37,46,48,52).Studiessuggestthatthese
characteristicsareassociatedwithincreasedriskofdropoutand
relapse(27,53–57).Thus,patientswithpSUDmayhaveamore
severeclinicalprofilethanpatientswithmono-substanceuseand
consequentlyposeachallengeforSUD-treatmentservicesand
thementalhealthcaresystem(46,53,58,59).

Theaimofthepresentstudyistwofold:(1)toprovidea
prevalenceestimateofBIFinpatientswithpSUDreceiving
mainstreamSUDtreatment(2)toinvestigateclinicaland
demographicfeaturesinsubgroupsofpatientswithandwithout
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MATERIALSANDMETHODS
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ofAddiction(STAYER),anongoing,prospective,longitudinal
cohortstudyoftheneurocognitive,psychologicalandsocial
recoveryinpatientswithpolysubstanceusewhostarteda
newtreatmentsequenceintheStavangerUniversityHospital
catchmentarea(60,61).SeeAnderssonetal.(54)formore
detailsregardingthestructureofNorwegianSUD-treatment.
TobeeligibleforspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustmeetthecriteria
foraF1x.1(harmfuluse)orF1x.2(dependencysyndrome)
diagnosis,asdefinedbytheICD-10(17).Weperformedbaseline
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clinicalandadaptiveneedsofpatientswithco-occurringSUD
andBIFhavebeensporadicanduncoordinated(14).

StudiesexaminingtheprevalenceratesofBIFinSUD
populationsarescarce,andtheirprevalenceratesvary
considerably.Braatveitetal.foundtheprevalencerateof

BIFamongpatientswithSUDtobe23%(29),andLuteijn
etal.reportedaMBIDprevalencerateof39%(24).At
theotherendofthescale,VanDerNageletal.reporteda
prevalenceestimateaslowas3%(35).Furthermore,prevalence
dataforBIFandMBIDaredifficulttocomparebecause
oflackofconsensusonterminology,differencesingroup
characteristics,levelsofdisability,treatmentsettings,comorbid
psychiatricdisorders,anddefinitionandscopeofsubstanceuse
(2,13,36).Takentogether,studiesofBIFbasedonstandard
instrumentsinwell-characterizedcohortsofpatientswithSUD
areobviouslywarranted.

Thelackofepidemiologicaldataandfindingsshowingthat
BIFmaybevitalforthebroaderunderstandingandtreatmentof
patientswithSUDmotivatedthepresentstudytoinvestigatethe
prevalenceandcharacteristicsofpatientswithBIFinatypical
groupofindividualsreceivingtreatmentforpolysubstanceuse
disorder(pSUD).Polysubstanceuseiscommoninbothclinical,
andpopulationsamples(37,38).Moreover,polysubstanceuse
patternsisfrequentinpatientsseekingtreatmentformono-
substancedisorders(39–43).Inthiscontext,pSUDreferstothe
useofmultiplesubstancesaspartofapatternofproblematic
substanceuse,inwhichthepatientmeetscriteriaforSUDfor
some,butnotnecessarilyallsubstancesused(44).Compared
withmono-substanceusers,polysubstanceusershaveanearlier
onsetofsubstanceuse(45),areyounger(37),havehigher
levelsofpsychologicaldistressandpersonalitydisorders(45–
50),morepersistentcognitiveimpairments(51),andpoorer
socialadjustment(37,46,48,52).Studiessuggestthatthese
characteristicsareassociatedwithincreasedriskofdropoutand
relapse(27,53–57).Thus,patientswithpSUDmayhaveamore
severeclinicalprofilethanpatientswithmono-substanceuseand
consequentlyposeachallengeforSUD-treatmentservicesand
thementalhealthcaresystem(46,53,58,59).

Theaimofthepresentstudyistwofold:(1)toprovidea
prevalenceestimateofBIFinpatientswithpSUDreceiving
mainstreamSUDtreatment(2)toinvestigateclinicaland
demographicfeaturesinsubgroupsofpatientswithandwithout
co-existingBIF.

MATERIALSANDMETHODS

StudyDesignandPatientCharacteristics
ThestudyuseddatafromtheStavangerStudyofTrajectories
ofAddiction(STAYER),anongoing,prospective,longitudinal
cohortstudyoftheneurocognitive,psychologicalandsocial
recoveryinpatientswithpolysubstanceusewhostarteda
newtreatmentsequenceintheStavangerUniversityHospital
catchmentarea(60,61).SeeAnderssonetal.(54)formore
detailsregardingthestructureofNorwegianSUD-treatment.
TobeeligibleforspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustmeetthecriteria
foraF1x.1(harmfuluse)orF1x.2(dependencysyndrome)
diagnosis,asdefinedbytheICD-10(17).Weperformedbaseline
assessmentafter2weeksofabstinence,inanattempttominimize
contaminationfromdrugwithdrawalandtheacuteneurotoxic
effectsfrompsychoactivesubstances(62).Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Inthe
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(IQ) two standard deviations below the population mean (IQ
< 70) (3–5). In the present study, we focused on the impact
of borderline intellectual functioning (BIF), which is defined as
an intelligence quotient ranging between one and two standard
deviations below the population mean (IQ = 70–85). Based
on previous studies, we know that adults with BIF have an
increased vulnerability for developing psychiatric disorders,
including a substance use disorder (SUD) (2, 6–12). Assessment
of intellectual function should therefore be considered an
important component of clinical examination and treatment
planning of SUDs.

According to the normal distribution of IQ scores (Bell
Curve), approximately 13.6% of individuals in the general
population would be allocated to a subgroup defined with BIF,
with elevated rates commonly observed in clinical populations
(13). Nevertheless, the frequency estimates within clinical groups
are uncertain because of methodological differences between
studies (ascertainment biases, the choice of diagnostic tools,
service configurations, and entry criteria). In addition, there is
a historical lack of terminological consensus and classification
of BIF (14, 15) and non-agreed-upon diagnostic criteria in
diagnostic manuals like the DSM-V and ICD-10 (16, 17).
Nevertheless, studies have shown that individuals with BIF
exhibit difficulties in several aspects of life, that these difficulties
may occur at a similar level as for individuals with a diagnoses
of intellectual disability (ID), and that individuals with BIF may
need targeted support (1, 4, 6, 9, 10, 14, 18–21).

Individuals with BIF may not only be severely impaired; they
are also less likely to receive adequate treatment for mental health
issues, less likely to receive psychotherapy, and more likely to
be treated with psychotropic medication than individuals with
mental health problems in the general population (10, 22). This
is obviously the case in individuals with co-occurring BIF and
SUD; they tend to show adverse rehabilitation outcomes when
offered mainstream SUD treatment, because of factors such as
reduced disposition to change and desire for help (23, 24), lower
treatment compliance (25), high drop-out rate (26–28), relapse
during treatment (29), and negative treatment experiences (30).
Therefore, it is alarming to realize that impaired intellectual
functioning is often overlooked in treatment programs for
patients with SUD, even though it can be a key clinical factor in
predicting treatment needs and prognosis (24, 29, 31–34).

There is a dearth of research on BIF in general, and BIF in
SUD populations in particular. When included in studies, BIF
is typically classified broadly as mild-to-borderline intellectual
disability (MBID) with IQ ranging between 50 and 85, or treated
as a control group (4). The major thrust of research on the
co-occurrence of BIF and SUD originate from the field of ID
services and target substance use in individuals with a known
ID diagnosis. Subsequently, findings are mainly published in
journals in that field, rather than in journals in the field ofmedical
addiction (2). Initiatives to develop a framework around the
clinical and adaptive needs of patients with co-occurring SUD
and BIF have been sporadic and uncoordinated (14).

Studies examining the prevalence rates of BIF in SUD
populations are scarce, and their prevalence rates vary
considerably. Braatveit et al. found the prevalence rate of

BIF among patients with SUD to be 23% (29), and Luteijn
et al. reported a MBID prevalence rate of 39% (24). At
the other end of the scale, VanDerNagel et al. reported a
prevalence estimate as low as 3% (35). Furthermore, prevalence
data for BIF and MBID are difficult to compare because
of lack of consensus on terminology, differences in group
characteristics, levels of disability, treatment settings, comorbid
psychiatric disorders, and definition and scope of substance use
(2, 13, 36). Taken together, studies of BIF based on standard
instruments in well-characterized cohorts of patients with SUD
are obviously warranted.

The lack of epidemiological data and findings showing that
BIF may be vital for the broader understanding and treatment of
patients with SUD motivated the present study to investigate the
prevalence and characteristics of patients with BIF in a typical
group of individuals receiving treatment for polysubstance use
disorder (pSUD). Polysubstance use is common in both clinical,
and population samples (37, 38). Moreover, polysubstance use
patterns is frequent in patients seeking treatment for mono-
substance disorders (39–43). In this context, pSUD refers to the
use of multiple substances as part of a pattern of problematic
substance use, in which the patient meets criteria for SUD for
some, but not necessarily all substances used (44). Compared
with mono-substance users, polysubstance users have an earlier
onset of substance use (45), are younger (37), have higher
levels of psychological distress and personality disorders (45–
50), more persistent cognitive impairments (51), and poorer
social adjustment (37, 46, 48, 52). Studies suggest that these
characteristics are associated with increased risk of dropout and
relapse (27, 53–57). Thus, patients with pSUD may have a more
severe clinical profile than patients with mono-substance use and
consequently pose a challenge for SUD-treatment services and
the mental health care system (46, 53, 58, 59).

The aim of the present study is twofold: (1) to provide a
prevalence estimate of BIF in patients with pSUD receiving
mainstream SUD treatment (2) to investigate clinical and
demographic features in subgroups of patients with and without
co-existing BIF.

MATERIALS AND METHODS

Study Design and Patient Characteristics
The study used data from the Stavanger Study of Trajectories
of Addiction (STAYER), an ongoing, prospective, longitudinal
cohort study of the neurocognitive, psychological and social
recovery in patients with polysubstance use who started a
new treatment sequence in the Stavanger University Hospital
catchment area (60, 61). See Andersson et al. (54) for more
details regarding the structure of Norwegian SUD-treatment.
To be eligible for specialized treatment for SUDs within the
Norwegian public health service, patients must meet the criteria
for a F1x.1 (harmful use) or F1x.2 (dependency syndrome)
diagnosis, as defined by the ICD-10 (17). We performed baseline
assessment after 2 weeks of abstinence, in an attempt to minimize
contamination from drug withdrawal and the acute neurotoxic
effects from psychoactive substances (62). Trained research
personnel of the STAYER research group collected all data. In the
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deviations below the population mean (IQ = 70–85). Based
on previous studies, we know that adults with BIF have an
increased vulnerability for developing psychiatric disorders,
including a substance use disorder (SUD) (2, 6–12). Assessment
of intellectual function should therefore be considered an
important component of clinical examination and treatment
planning of SUDs.

According to the normal distribution of IQ scores (Bell
Curve), approximately 13.6% of individuals in the general
population would be allocated to a subgroup defined with BIF,
with elevated rates commonly observed in clinical populations
(13). Nevertheless, the frequency estimates within clinical groups
are uncertain because of methodological differences between
studies (ascertainment biases, the choice of diagnostic tools,
service configurations, and entry criteria). In addition, there is
a historical lack of terminological consensus and classification
of BIF (14, 15) and non-agreed-upon diagnostic criteria in
diagnostic manuals like the DSM-V and ICD-10 (16, 17).
Nevertheless, studies have shown that individuals with BIF
exhibit difficulties in several aspects of life, that these difficulties
may occur at a similar level as for individuals with a diagnoses
of intellectual disability (ID), and that individuals with BIF may
need targeted support (1, 4, 6, 9, 10, 14, 18–21).

Individuals with BIF may not only be severely impaired; they
are also less likely to receive adequate treatment for mental health
issues, less likely to receive psychotherapy, and more likely to
be treated with psychotropic medication than individuals with
mental health problems in the general population (10, 22). This
is obviously the case in individuals with co-occurring BIF and
SUD; they tend to show adverse rehabilitation outcomes when
offered mainstream SUD treatment, because of factors such as
reduced disposition to change and desire for help (23, 24), lower
treatment compliance (25), high drop-out rate (26–28), relapse
during treatment (29), and negative treatment experiences (30).
Therefore, it is alarming to realize that impaired intellectual
functioning is often overlooked in treatment programs for
patients with SUD, even though it can be a key clinical factor in
predicting treatment needs and prognosis (24, 29, 31–34).

There is a dearth of research on BIF in general, and BIF in
SUD populations in particular. When included in studies, BIF
is typically classified broadly as mild-to-borderline intellectual
disability (MBID) with IQ ranging between 50 and 85, or treated
as a control group (4). The major thrust of research on the
co-occurrence of BIF and SUD originate from the field of ID
services and target substance use in individuals with a known
ID diagnosis. Subsequently, findings are mainly published in
journals in that field, rather than in journals in the field ofmedical
addiction (2). Initiatives to develop a framework around the
clinical and adaptive needs of patients with co-occurring SUD
and BIF have been sporadic and uncoordinated (14).

Studies examining the prevalence rates of BIF in SUD
populations are scarce, and their prevalence rates vary
considerably. Braatveit et al. found the prevalence rate of

BIF among patients with SUD to be 23% (29), and Luteijn
et al. reported a MBID prevalence rate of 39% (24). At
the other end of the scale, VanDerNagel et al. reported a
prevalence estimate as low as 3% (35). Furthermore, prevalence
data for BIF and MBID are difficult to compare because
of lack of consensus on terminology, differences in group
characteristics, levels of disability, treatment settings, comorbid
psychiatric disorders, and definition and scope of substance use
(2, 13, 36). Taken together, studies of BIF based on standard
instruments in well-characterized cohorts of patients with SUD
are obviously warranted.

The lack of epidemiological data and findings showing that
BIF may be vital for the broader understanding and treatment of
patients with SUD motivated the present study to investigate the
prevalence and characteristics of patients with BIF in a typical
group of individuals receiving treatment for polysubstance use
disorder (pSUD). Polysubstance use is common in both clinical,
and population samples (37, 38). Moreover, polysubstance use
patterns is frequent in patients seeking treatment for mono-
substance disorders (39–43). In this context, pSUD refers to the
use of multiple substances as part of a pattern of problematic
substance use, in which the patient meets criteria for SUD for
some, but not necessarily all substances used (44). Compared
with mono-substance users, polysubstance users have an earlier
onset of substance use (45), are younger (37), have higher
levels of psychological distress and personality disorders (45–
50), more persistent cognitive impairments (51), and poorer
social adjustment (37, 46, 48, 52). Studies suggest that these
characteristics are associated with increased risk of dropout and
relapse (27, 53–57). Thus, patients with pSUD may have a more
severe clinical profile than patients with mono-substance use and
consequently pose a challenge for SUD-treatment services and
the mental health care system (46, 53, 58, 59).

The aim of the present study is twofold: (1) to provide a
prevalence estimate of BIF in patients with pSUD receiving
mainstream SUD treatment (2) to investigate clinical and
demographic features in subgroups of patients with and without
co-existing BIF.

MATERIALS AND METHODS

Study Design and Patient Characteristics
The study used data from the Stavanger Study of Trajectories
of Addiction (STAYER), an ongoing, prospective, longitudinal
cohort study of the neurocognitive, psychological and social
recovery in patients with polysubstance use who started a
new treatment sequence in the Stavanger University Hospital
catchment area (60, 61). See Andersson et al. (54) for more
details regarding the structure of Norwegian SUD-treatment.
To be eligible for specialized treatment for SUDs within the
Norwegian public health service, patients must meet the criteria
for a F1x.1 (harmful use) or F1x.2 (dependency syndrome)
diagnosis, as defined by the ICD-10 (17). We performed baseline
assessment after 2 weeks of abstinence, in an attempt to minimize
contamination from drug withdrawal and the acute neurotoxic
effects from psychoactive substances (62). Trained research
personnel of the STAYER research group collected all data. In the
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(IQ)twostandarddeviationsbelowthepopulationmean(IQ
<70)(3–5).Inthepresentstudy,wefocusedontheimpact
ofborderlineintellectualfunctioning(BIF),whichisdefinedas
anintelligencequotientrangingbetweenoneandtwostandard
deviationsbelowthepopulationmean(IQ=70–85).Based
onpreviousstudies,weknowthatadultswithBIFhavean
increasedvulnerabilityfordevelopingpsychiatricdisorders,
includingasubstanceusedisorder(SUD)(2,6–12).Assessment
ofintellectualfunctionshouldthereforebeconsideredan
importantcomponentofclinicalexaminationandtreatment
planningofSUDs.

AccordingtothenormaldistributionofIQscores(Bell
Curve),approximately13.6%ofindividualsinthegeneral
populationwouldbeallocatedtoasubgroupdefinedwithBIF,
withelevatedratescommonlyobservedinclinicalpopulations
(13).Nevertheless,thefrequencyestimateswithinclinicalgroups
areuncertainbecauseofmethodologicaldifferencesbetween
studies(ascertainmentbiases,thechoiceofdiagnostictools,
serviceconfigurations,andentrycriteria).Inaddition,thereis
ahistoricallackofterminologicalconsensusandclassification
ofBIF(14,15)andnon-agreed-upondiagnosticcriteriain
diagnosticmanualsliketheDSM-VandICD-10(16,17).
Nevertheless,studieshaveshownthatindividualswithBIF
exhibitdifficultiesinseveralaspectsoflife,thatthesedifficulties
mayoccuratasimilarlevelasforindividualswithadiagnoses
ofintellectualdisability(ID),andthatindividualswithBIFmay
needtargetedsupport(1,4,6,9,10,14,18–21).

IndividualswithBIFmaynotonlybeseverelyimpaired;they
arealsolesslikelytoreceiveadequatetreatmentformentalhealth
issues,lesslikelytoreceivepsychotherapy,andmorelikelyto
betreatedwithpsychotropicmedicationthanindividualswith
mentalhealthproblemsinthegeneralpopulation(10,22).This
isobviouslythecaseinindividualswithco-occurringBIFand
SUD;theytendtoshowadverserehabilitationoutcomeswhen
offeredmainstreamSUDtreatment,becauseoffactorssuchas
reduceddispositiontochangeanddesireforhelp(23,24),lower
treatmentcompliance(25),highdrop-outrate(26–28),relapse
duringtreatment(29),andnegativetreatmentexperiences(30).
Therefore,itisalarmingtorealizethatimpairedintellectual
functioningisoftenoverlookedintreatmentprogramsfor
patientswithSUD,eventhoughitcanbeakeyclinicalfactorin
predictingtreatmentneedsandprognosis(24,29,31–34).

ThereisadearthofresearchonBIFingeneral,andBIFin
SUDpopulationsinparticular.Whenincludedinstudies,BIF
istypicallyclassifiedbroadlyasmild-to-borderlineintellectual
disability(MBID)withIQrangingbetween50and85,ortreated
asacontrolgroup(4).Themajorthrustofresearchonthe
co-occurrenceofBIFandSUDoriginatefromthefieldofID
servicesandtargetsubstanceuseinindividualswithaknown
IDdiagnosis.Subsequently,findingsaremainlypublishedin
journalsinthatfield,ratherthaninjournalsinthefieldofmedical
addiction(2).Initiativestodevelopaframeworkaroundthe
clinicalandadaptiveneedsofpatientswithco-occurringSUD
andBIFhavebeensporadicanduncoordinated(14).

StudiesexaminingtheprevalenceratesofBIFinSUD
populationsarescarce,andtheirprevalenceratesvary
considerably.Braatveitetal.foundtheprevalencerateof

BIFamongpatientswithSUDtobe23%(29),andLuteijn
etal.reportedaMBIDprevalencerateof39%(24).At
theotherendofthescale,VanDerNageletal.reporteda
prevalenceestimateaslowas3%(35).Furthermore,prevalence
dataforBIFandMBIDaredifficulttocomparebecause
oflackofconsensusonterminology,differencesingroup
characteristics,levelsofdisability,treatmentsettings,comorbid
psychiatricdisorders,anddefinitionandscopeofsubstanceuse
(2,13,36).Takentogether,studiesofBIFbasedonstandard
instrumentsinwell-characterizedcohortsofpatientswithSUD
areobviouslywarranted.

Thelackofepidemiologicaldataandfindingsshowingthat
BIFmaybevitalforthebroaderunderstandingandtreatmentof
patientswithSUDmotivatedthepresentstudytoinvestigatethe
prevalenceandcharacteristicsofpatientswithBIFinatypical
groupofindividualsreceivingtreatmentforpolysubstanceuse
disorder(pSUD).Polysubstanceuseiscommoninbothclinical,
andpopulationsamples(37,38).Moreover,polysubstanceuse
patternsisfrequentinpatientsseekingtreatmentformono-
substancedisorders(39–43).Inthiscontext,pSUDreferstothe
useofmultiplesubstancesaspartofapatternofproblematic
substanceuse,inwhichthepatientmeetscriteriaforSUDfor
some,butnotnecessarilyallsubstancesused(44).Compared
withmono-substanceusers,polysubstanceusershaveanearlier
onsetofsubstanceuse(45),areyounger(37),havehigher
levelsofpsychologicaldistressandpersonalitydisorders(45–
50),morepersistentcognitiveimpairments(51),andpoorer
socialadjustment(37,46,48,52).Studiessuggestthatthese
characteristicsareassociatedwithincreasedriskofdropoutand
relapse(27,53–57).Thus,patientswithpSUDmayhaveamore
severeclinicalprofilethanpatientswithmono-substanceuseand
consequentlyposeachallengeforSUD-treatmentservicesand
thementalhealthcaresystem(46,53,58,59).

Theaimofthepresentstudyistwofold:(1)toprovidea
prevalenceestimateofBIFinpatientswithpSUDreceiving
mainstreamSUDtreatment(2)toinvestigateclinicaland
demographicfeaturesinsubgroupsofpatientswithandwithout
co-existingBIF.

MATERIALSANDMETHODS

StudyDesignandPatientCharacteristics
ThestudyuseddatafromtheStavangerStudyofTrajectories
ofAddiction(STAYER),anongoing,prospective,longitudinal
cohortstudyoftheneurocognitive,psychologicalandsocial
recoveryinpatientswithpolysubstanceusewhostarteda
newtreatmentsequenceintheStavangerUniversityHospital
catchmentarea(60,61).SeeAnderssonetal.(54)formore
detailsregardingthestructureofNorwegianSUD-treatment.
TobeeligibleforspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustmeetthecriteria
foraF1x.1(harmfuluse)orF1x.2(dependencysyndrome)
diagnosis,asdefinedbytheICD-10(17).Weperformedbaseline
assessmentafter2weeksofabstinence,inanattempttominimize
contaminationfromdrugwithdrawalandtheacuteneurotoxic
effectsfrompsychoactivesubstances(62).Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Inthe
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(13).Nevertheless,thefrequencyestimateswithinclinicalgroups
areuncertainbecauseofmethodologicaldifferencesbetween
studies(ascertainmentbiases,thechoiceofdiagnostictools,
serviceconfigurations,andentrycriteria).Inaddition,thereis
ahistoricallackofterminologicalconsensusandclassification
ofBIF(14,15)andnon-agreed-upondiagnosticcriteriain
diagnosticmanualsliketheDSM-VandICD-10(16,17).
Nevertheless,studieshaveshownthatindividualswithBIF
exhibitdifficultiesinseveralaspectsoflife,thatthesedifficulties
mayoccuratasimilarlevelasforindividualswithadiagnoses
ofintellectualdisability(ID),andthatindividualswithBIFmay
needtargetedsupport(1,4,6,9,10,14,18–21).

IndividualswithBIFmaynotonlybeseverelyimpaired;they
arealsolesslikelytoreceiveadequatetreatmentformentalhealth
issues,lesslikelytoreceivepsychotherapy,andmorelikelyto
betreatedwithpsychotropicmedicationthanindividualswith
mentalhealthproblemsinthegeneralpopulation(10,22).This
isobviouslythecaseinindividualswithco-occurringBIFand
SUD;theytendtoshowadverserehabilitationoutcomeswhen
offeredmainstreamSUDtreatment,becauseoffactorssuchas
reduceddispositiontochangeanddesireforhelp(23,24),lower
treatmentcompliance(25),highdrop-outrate(26–28),relapse
duringtreatment(29),andnegativetreatmentexperiences(30).
Therefore,itisalarmingtorealizethatimpairedintellectual
functioningisoftenoverlookedintreatmentprogramsfor
patientswithSUD,eventhoughitcanbeakeyclinicalfactorin
predictingtreatmentneedsandprognosis(24,29,31–34).

ThereisadearthofresearchonBIFingeneral,andBIFin
SUDpopulationsinparticular.Whenincludedinstudies,BIF
istypicallyclassifiedbroadlyasmild-to-borderlineintellectual
disability(MBID)withIQrangingbetween50and85,ortreated
asacontrolgroup(4).Themajorthrustofresearchonthe
co-occurrenceofBIFandSUDoriginatefromthefieldofID
servicesandtargetsubstanceuseinindividualswithaknown
IDdiagnosis.Subsequently,findingsaremainlypublishedin
journalsinthatfield,ratherthaninjournalsinthefieldofmedical
addiction(2).Initiativestodevelopaframeworkaroundthe
clinicalandadaptiveneedsofpatientswithco-occurringSUD
andBIFhavebeensporadicanduncoordinated(14).

StudiesexaminingtheprevalenceratesofBIFinSUD
populationsarescarce,andtheirprevalenceratesvary
considerably.Braatveitetal.foundtheprevalencerateof

BIFamongpatientswithSUDtobe23%(29),andLuteijn
etal.reportedaMBIDprevalencerateof39%(24).At
theotherendofthescale,VanDerNageletal.reporteda
prevalenceestimateaslowas3%(35).Furthermore,prevalence
dataforBIFandMBIDaredifficulttocomparebecause
oflackofconsensusonterminology,differencesingroup
characteristics,levelsofdisability,treatmentsettings,comorbid
psychiatricdisorders,anddefinitionandscopeofsubstanceuse
(2,13,36).Takentogether,studiesofBIFbasedonstandard
instrumentsinwell-characterizedcohortsofpatientswithSUD
areobviouslywarranted.

Thelackofepidemiologicaldataandfindingsshowingthat
BIFmaybevitalforthebroaderunderstandingandtreatmentof
patientswithSUDmotivatedthepresentstudytoinvestigatethe
prevalenceandcharacteristicsofpatientswithBIFinatypical
groupofindividualsreceivingtreatmentforpolysubstanceuse
disorder(pSUD).Polysubstanceuseiscommoninbothclinical,
andpopulationsamples(37,38).Moreover,polysubstanceuse
patternsisfrequentinpatientsseekingtreatmentformono-
substancedisorders(39–43).Inthiscontext,pSUDreferstothe
useofmultiplesubstancesaspartofapatternofproblematic
substanceuse,inwhichthepatientmeetscriteriaforSUDfor
some,butnotnecessarilyallsubstancesused(44).Compared
withmono-substanceusers,polysubstanceusershaveanearlier
onsetofsubstanceuse(45),areyounger(37),havehigher
levelsofpsychologicaldistressandpersonalitydisorders(45–
50),morepersistentcognitiveimpairments(51),andpoorer
socialadjustment(37,46,48,52).Studiessuggestthatthese
characteristicsareassociatedwithincreasedriskofdropoutand
relapse(27,53–57).Thus,patientswithpSUDmayhaveamore
severeclinicalprofilethanpatientswithmono-substanceuseand
consequentlyposeachallengeforSUD-treatmentservicesand
thementalhealthcaresystem(46,53,58,59).

Theaimofthepresentstudyistwofold:(1)toprovidea
prevalenceestimateofBIFinpatientswithpSUDreceiving
mainstreamSUDtreatment(2)toinvestigateclinicaland
demographicfeaturesinsubgroupsofpatientswithandwithout
co-existingBIF.

MATERIALSANDMETHODS

StudyDesignandPatientCharacteristics
ThestudyuseddatafromtheStavangerStudyofTrajectories
ofAddiction(STAYER),anongoing,prospective,longitudinal
cohortstudyoftheneurocognitive,psychologicalandsocial
recoveryinpatientswithpolysubstanceusewhostarteda
newtreatmentsequenceintheStavangerUniversityHospital
catchmentarea(60,61).SeeAnderssonetal.(54)formore
detailsregardingthestructureofNorwegianSUD-treatment.
TobeeligibleforspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustmeetthecriteria
foraF1x.1(harmfuluse)orF1x.2(dependencysyndrome)
diagnosis,asdefinedbytheICD-10(17).Weperformedbaseline
assessmentafter2weeksofabstinence,inanattempttominimize
contaminationfromdrugwithdrawalandtheacuteneurotoxic
effectsfrompsychoactivesubstances(62).Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Inthe
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present study, polysubstance users were defined as patients with
SUD who reported the use of multiple substances within the last
year before inclusion. The project was approved by the Regional
Ethics Committee (REK 2011/1877) and conducted according to
its guidelines and those of the Helsinki Declaration (1975). All
participants provided signed informed consent.

Participants
A total of 208 patients were recruited consecutively at
convenience from 10 outpatient and residential treatment
facilities within the Stavanger University Hospital catchment area
between March 2012 and January 2016. All patients had been
voluntary admitted for SUD-treatment.

Patients were included if they (1) signed a written informed
consent, (2) were enrolled in a new rehabilitation sequence by
the substance use treatment service, (3) reported use of multiple
substances within the last year before inclusion, and (4) were 16
years or above. Patients received a compensation of NOK 400
for their time at the baseline testing. Of the 208 patients in the
STAYER cohort, 44 patients were excluded from the present study
because of mono-substance use (alcohol N = 35, cannabis N
= 1) or lack of substance-related disorders (e.g., gambling N =

8). We excluded one case because of missing IQ scores and one
case because of an IQ score <70; thus, the remaining sample of
patients with pSUD comprised 162 individuals.

Assessment
We obtained demographic, neurocognitive, psychological,
and social-functioning data using semi-structured interviews,
cognitive tests, and self-reported measures at the baseline
assessment. We used a preliminary version of the National
Quality Register for Substance Abuse (KVARUS) (63), a semi-
structured interview to obtain information on the type of
substance intake, initial age at use, treatment and work history,
and educational, vocational, and social adjustment.

Wechsler Abbreviated Scale of Intelligence
Wechsler Abbreviated Scale of Intelligence (WASI) (64) was used
to assess intellectual function. WASI was created to establish
a brief and reliable estimate of intellectual functioning and
comprises four subtests, i.e., two verbal measures of crystalized
intelligence (Vocabulary and Similarities), which yield a verbal
intelligence quotient (VIQ), and two non-verbal tests of fluent
intelligence (Block Design and Matrix Reasoning), which yield
a performance intelligence quotient (PIQ). BIF was defined as
a WASI Full-scale IQ (FSIQ) ranging between 70 and 85, and
non-BIF was defined as a FSIQ > 85.

Satisfaction With Life Scale
Satisfaction with life was assessed using the Satisfaction With
Life Scale (SWLS) (65). SWLS is a self-report questionnaire
comprising five items to measure the respondent’s global life
satisfaction with a seven-point Likert-type format (ranging from
1-strongly disagree to 7-strongly agree). SWLS has demonstrated
excellent psychometric characteristics (66) and also validated for
individuals with ID (Cronbach’s alpha= 0.79) (67). A score of 20
represents a neutral point on the scale; scores between 5 and 9

indicate dissatisfaction with life, while scores ranging between 31
and 35 indicate that the respondent is very satisfied with life (66).

Symptom Checklist 90-Revised
We used the Symptom Checklist 90-Revised (SCL-90-R), which
is a 90-item self-report measure (68) assessing psychological
symptoms and distress. SCL-90-R is widely used in clinical
practice and research, and validated for patients with SUD
and individuals with ID (68–70). Items are rated on a five-
point Likert scale indicating the degree of distress, ranging
from 0 (not at all) to 4 (severely) during the 7 previous days.
The checklist comprises nine symptom dimension subscales:
Somatization, Obsessive–Compulsive Disorder, Interpersonal
Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety,
Paranoid Ideation, and Psychoticism, in addition to a global
severity index (GSI), which was used here as a measure of
psychological distress.

Statistics
The statistical software package SPSS version 26 (IBM Corp.,
released 2016) was used for all statistical analyses. Statistical
significance was set at P < 0.05, and assumptions of normality
evaluated based on Q–Q plots and by inspecting the residuals.
A frequency analysis was run for the BIF and non-BIF
groups. Independent-sample t-tests were performed to evaluate
differences between-group means, and the chi-squared test of
independence was used in case of categorical variables.

Because of an association between BIF status and SCL-90-R
GSI score, we performed additional post hoc analyses to explore
this association. As a result of the modest size of the BIF group,
we opted not to use BIF status as a dependent variable in
logistic regression analyses because of the risk of overfitting
the regression model (71). Instead, we performed a multiple
regression analysis (forward selection) with SCL-90-R GSI score
as the dependent variable and BIF status, age, gender, years of
education, age of onset of substance use, history of injecting
drugs, and SWLS sum score as independent variables.

RESULTS

Among the 162 participants included in the analyses, 29 (17.9%)
were classified as having BIF. Table 1 shows the demographic
and clinical features in the total sample and stratified according
to intellectual functioning (i.e., the BIF and non-BIF group).
Participants in the BIF group (M = 1.4, SD = 0.8) exhibited
significantly higher SCL-90-RGSI scores than the non- BIF group
[M = 1.1, SD = 0.6; t(160) = 2.5, p < 0.05], indicating a higher
degree of self-reported psychological distress in the former group.
No further significant differences were detected between the BIF
and non-BIF groups on any demographic or clinical feature.

Figure 1 shows that the distribution of IQ scores in the present
cohort was comparable to the expected distribution in the general
population, with a small shift toward the lower end of the scale.

Table 2 lists the WASI scores in the total sample and within
the two groups. The meanWASI FSIQ in this BIF group was 80.3
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presentstudy,polysubstanceusersweredefinedaspatientswith
SUDwhoreportedtheuseofmultiplesubstanceswithinthelast
yearbeforeinclusion.TheprojectwasapprovedbytheRegional
EthicsCommittee(REK2011/1877)andconductedaccordingto
itsguidelinesandthoseoftheHelsinkiDeclaration(1975).All
participantsprovidedsignedinformedconsent.

Participants
Atotalof208patientswererecruitedconsecutivelyat
conveniencefrom10outpatientandresidentialtreatment
facilitieswithintheStavangerUniversityHospitalcatchmentarea
betweenMarch2012andJanuary2016.Allpatientshadbeen
voluntaryadmittedforSUD-treatment.

Patientswereincludedifthey(1)signedawritteninformed
consent,(2)wereenrolledinanewrehabilitationsequenceby
thesubstanceusetreatmentservice,(3)reporteduseofmultiple
substanceswithinthelastyearbeforeinclusion,and(4)were16
yearsorabove.PatientsreceivedacompensationofNOK400
fortheirtimeatthebaselinetesting.Ofthe208patientsinthe
STAYERcohort,44patientswereexcludedfromthepresentstudy
becauseofmono-substanceuse(alcoholN=35,cannabisN
=1)orlackofsubstance-relateddisorders(e.g.,gamblingN=

8).WeexcludedonecasebecauseofmissingIQscoresandone
casebecauseofanIQscore<70;thus,theremainingsampleof
patientswithpSUDcomprised162individuals.

Assessment
Weobtaineddemographic,neurocognitive,psychological,
andsocial-functioningdatausingsemi-structuredinterviews,
cognitivetests,andself-reportedmeasuresatthebaseline
assessment.WeusedapreliminaryversionoftheNational
QualityRegisterforSubstanceAbuse(KVARUS)(63),asemi-
structuredinterviewtoobtaininformationonthetypeof
substanceintake,initialageatuse,treatmentandworkhistory,
andeducational,vocational,andsocialadjustment.

WechslerAbbreviatedScaleofIntelligence
WechslerAbbreviatedScaleofIntelligence(WASI)(64)wasused
toassessintellectualfunction.WASIwascreatedtoestablish
abriefandreliableestimateofintellectualfunctioningand
comprisesfoursubtests,i.e.,twoverbalmeasuresofcrystalized
intelligence(VocabularyandSimilarities),whichyieldaverbal
intelligencequotient(VIQ),andtwonon-verbaltestsoffluent
intelligence(BlockDesignandMatrixReasoning),whichyield
aperformanceintelligencequotient(PIQ).BIFwasdefinedas
aWASIFull-scaleIQ(FSIQ)rangingbetween70and85,and
non-BIFwasdefinedasaFSIQ>85.

SatisfactionWithLifeScale
SatisfactionwithlifewasassessedusingtheSatisfactionWith
LifeScale(SWLS)(65).SWLSisaself-reportquestionnaire
comprisingfiveitemstomeasuretherespondent’sgloballife
satisfactionwithaseven-pointLikert-typeformat(rangingfrom
1-stronglydisagreeto7-stronglyagree).SWLShasdemonstrated
excellentpsychometriccharacteristics(66)andalsovalidatedfor
individualswithID(Cronbach’salpha=0.79)(67).Ascoreof20
representsaneutralpointonthescale;scoresbetween5and9

indicatedissatisfactionwithlife,whilescoresrangingbetween31
and35indicatethattherespondentisverysatisfiedwithlife(66).

SymptomChecklist90-Revised
WeusedtheSymptomChecklist90-Revised(SCL-90-R),which
isa90-itemself-reportmeasure(68)assessingpsychological
symptomsanddistress.SCL-90-Riswidelyusedinclinical
practiceandresearch,andvalidatedforpatientswithSUD
andindividualswithID(68–70).Itemsareratedonafive-
pointLikertscaleindicatingthedegreeofdistress,ranging
from0(notatall)to4(severely)duringthe7previousdays.
Thechecklistcomprisesninesymptomdimensionsubscales:
Somatization,Obsessive–CompulsiveDisorder,Interpersonal
Sensitivity,Depression,Anxiety,Hostility,PhobicAnxiety,
ParanoidIdeation,andPsychoticism,inadditiontoaglobal
severityindex(GSI),whichwasusedhereasameasureof
psychologicaldistress.

Statistics
ThestatisticalsoftwarepackageSPSSversion26(IBMCorp.,
released2016)wasusedforallstatisticalanalyses.Statistical
significancewassetatP<0.05,andassumptionsofnormality
evaluatedbasedonQ–Qplotsandbyinspectingtheresiduals.
AfrequencyanalysiswasrunfortheBIFandnon-BIF
groups.Independent-samplet-testswereperformedtoevaluate
differencesbetween-groupmeans,andthechi-squaredtestof
independencewasusedincaseofcategoricalvariables.

BecauseofanassociationbetweenBIFstatusandSCL-90-R
GSIscore,weperformedadditionalposthocanalysestoexplore
thisassociation.AsaresultofthemodestsizeoftheBIFgroup,
weoptednottouseBIFstatusasadependentvariablein
logisticregressionanalysesbecauseoftheriskofoverfitting
theregressionmodel(71).Instead,weperformedamultiple
regressionanalysis(forwardselection)withSCL-90-RGSIscore
asthedependentvariableandBIFstatus,age,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.

RESULTS

Amongthe162participantsincludedintheanalyses,29(17.9%)
wereclassifiedashavingBIF.Table1showsthedemographic
andclinicalfeaturesinthetotalsampleandstratifiedaccording
tointellectualfunctioning(i.e.,theBIFandnon-BIFgroup).
ParticipantsintheBIFgroup(M=1.4,SD=0.8)exhibited
significantlyhigherSCL-90-RGSIscoresthanthenon-BIFgroup
[M=1.1,SD=0.6;t(160)=2.5,p<0.05],indicatingahigher
degreeofself-reportedpsychologicaldistressintheformergroup.
NofurthersignificantdifferencesweredetectedbetweentheBIF
andnon-BIFgroupsonanydemographicorclinicalfeature.

Figure1showsthatthedistributionofIQscoresinthepresent
cohortwascomparabletotheexpecteddistributioninthegeneral
population,withasmallshifttowardthelowerendofthescale.

Table2liststheWASIscoresinthetotalsampleandwithin
thetwogroups.ThemeanWASIFSIQinthisBIFgroupwas80.3
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present study, polysubstance users were defined as patients with
SUD who reported the use of multiple substances within the last
year before inclusion. The project was approved by the Regional
Ethics Committee (REK 2011/1877) and conducted according to
its guidelines and those of the Helsinki Declaration (1975). All
participants provided signed informed consent.

Participants
A total of 208 patients were recruited consecutively at
convenience from 10 outpatient and residential treatment
facilities within the Stavanger University Hospital catchment area
between March 2012 and January 2016. All patients had been
voluntary admitted for SUD-treatment.

Patients were included if they (1) signed a written informed
consent, (2) were enrolled in a new rehabilitation sequence by
the substance use treatment service, (3) reported use of multiple
substances within the last year before inclusion, and (4) were 16
years or above. Patients received a compensation of NOK 400
for their time at the baseline testing. Of the 208 patients in the
STAYER cohort, 44 patients were excluded from the present study
because of mono-substance use (alcohol N = 35, cannabis N
= 1) or lack of substance-related disorders (e.g., gambling N =

8). We excluded one case because of missing IQ scores and one
case because of an IQ score <70; thus, the remaining sample of
patients with pSUD comprised 162 individuals.

Assessment
We obtained demographic, neurocognitive, psychological,
and social-functioning data using semi-structured interviews,
cognitive tests, and self-reported measures at the baseline
assessment. We used a preliminary version of the National
Quality Register for Substance Abuse (KVARUS) (63), a semi-
structured interview to obtain information on the type of
substance intake, initial age at use, treatment and work history,
and educational, vocational, and social adjustment.

Wechsler Abbreviated Scale of Intelligence
Wechsler Abbreviated Scale of Intelligence (WASI) (64) was used
to assess intellectual function. WASI was created to establish
a brief and reliable estimate of intellectual functioning and
comprises four subtests, i.e., two verbal measures of crystalized
intelligence (Vocabulary and Similarities), which yield a verbal
intelligence quotient (VIQ), and two non-verbal tests of fluent
intelligence (Block Design and Matrix Reasoning), which yield
a performance intelligence quotient (PIQ). BIF was defined as
a WASI Full-scale IQ (FSIQ) ranging between 70 and 85, and
non-BIF was defined as a FSIQ > 85.

Satisfaction With Life Scale
Satisfaction with life was assessed using the Satisfaction With
Life Scale (SWLS) (65). SWLS is a self-report questionnaire
comprising five items to measure the respondent’s global life
satisfaction with a seven-point Likert-type format (ranging from
1-strongly disagree to 7-strongly agree). SWLS has demonstrated
excellent psychometric characteristics (66) and also validated for
individuals with ID (Cronbach’s alpha= 0.79) (67). A score of 20
represents a neutral point on the scale; scores between 5 and 9

indicate dissatisfaction with life, while scores ranging between 31
and 35 indicate that the respondent is very satisfied with life (66).

Symptom Checklist 90-Revised
We used the Symptom Checklist 90-Revised (SCL-90-R), which
is a 90-item self-report measure (68) assessing psychological
symptoms and distress. SCL-90-R is widely used in clinical
practice and research, and validated for patients with SUD
and individuals with ID (68–70). Items are rated on a five-
point Likert scale indicating the degree of distress, ranging
from 0 (not at all) to 4 (severely) during the 7 previous days.
The checklist comprises nine symptom dimension subscales:
Somatization, Obsessive–Compulsive Disorder, Interpersonal
Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety,
Paranoid Ideation, and Psychoticism, in addition to a global
severity index (GSI), which was used here as a measure of
psychological distress.

Statistics
The statistical software package SPSS version 26 (IBM Corp.,
released 2016) was used for all statistical analyses. Statistical
significance was set at P < 0.05, and assumptions of normality
evaluated based on Q–Q plots and by inspecting the residuals.
A frequency analysis was run for the BIF and non-BIF
groups. Independent-sample t-tests were performed to evaluate
differences between-group means, and the chi-squared test of
independence was used in case of categorical variables.

Because of an association between BIF status and SCL-90-R
GSI score, we performed additional post hoc analyses to explore
this association. As a result of the modest size of the BIF group,
we opted not to use BIF status as a dependent variable in
logistic regression analyses because of the risk of overfitting
the regression model (71). Instead, we performed a multiple
regression analysis (forward selection) with SCL-90-R GSI score
as the dependent variable and BIF status, age, gender, years of
education, age of onset of substance use, history of injecting
drugs, and SWLS sum score as independent variables.

RESULTS

Among the 162 participants included in the analyses, 29 (17.9%)
were classified as having BIF. Table 1 shows the demographic
and clinical features in the total sample and stratified according
to intellectual functioning (i.e., the BIF and non-BIF group).
Participants in the BIF group (M = 1.4, SD = 0.8) exhibited
significantly higher SCL-90-RGSI scores than the non- BIF group
[M = 1.1, SD = 0.6; t(160) = 2.5, p < 0.05], indicating a higher
degree of self-reported psychological distress in the former group.
No further significant differences were detected between the BIF
and non-BIF groups on any demographic or clinical feature.

Figure 1 shows that the distribution of IQ scores in the present
cohort was comparable to the expected distribution in the general
population, with a small shift toward the lower end of the scale.

Table 2 lists the WASI scores in the total sample and within
the two groups. The meanWASI FSIQ in this BIF group was 80.3
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presentstudy,polysubstanceusersweredefinedaspatientswith
SUDwhoreportedtheuseofmultiplesubstanceswithinthelast
yearbeforeinclusion.TheprojectwasapprovedbytheRegional
EthicsCommittee(REK2011/1877)andconductedaccordingto
itsguidelinesandthoseoftheHelsinkiDeclaration(1975).All
participantsprovidedsignedinformedconsent.

Participants
Atotalof208patientswererecruitedconsecutivelyat
conveniencefrom10outpatientandresidentialtreatment
facilitieswithintheStavangerUniversityHospitalcatchmentarea
betweenMarch2012andJanuary2016.Allpatientshadbeen
voluntaryadmittedforSUD-treatment.

Patientswereincludedifthey(1)signedawritteninformed
consent,(2)wereenrolledinanewrehabilitationsequenceby
thesubstanceusetreatmentservice,(3)reporteduseofmultiple
substanceswithinthelastyearbeforeinclusion,and(4)were16
yearsorabove.PatientsreceivedacompensationofNOK400
fortheirtimeatthebaselinetesting.Ofthe208patientsinthe
STAYERcohort,44patientswereexcludedfromthepresentstudy
becauseofmono-substanceuse(alcoholN=35,cannabisN
=1)orlackofsubstance-relateddisorders(e.g.,gamblingN=

8).WeexcludedonecasebecauseofmissingIQscoresandone
casebecauseofanIQscore<70;thus,theremainingsampleof
patientswithpSUDcomprised162individuals.

Assessment
Weobtaineddemographic,neurocognitive,psychological,
andsocial-functioningdatausingsemi-structuredinterviews,
cognitivetests,andself-reportedmeasuresatthebaseline
assessment.WeusedapreliminaryversionoftheNational
QualityRegisterforSubstanceAbuse(KVARUS)(63),asemi-
structuredinterviewtoobtaininformationonthetypeof
substanceintake,initialageatuse,treatmentandworkhistory,
andeducational,vocational,andsocialadjustment.

WechslerAbbreviatedScaleofIntelligence
WechslerAbbreviatedScaleofIntelligence(WASI)(64)wasused
toassessintellectualfunction.WASIwascreatedtoestablish
abriefandreliableestimateofintellectualfunctioningand
comprisesfoursubtests,i.e.,twoverbalmeasuresofcrystalized
intelligence(VocabularyandSimilarities),whichyieldaverbal
intelligencequotient(VIQ),andtwonon-verbaltestsoffluent
intelligence(BlockDesignandMatrixReasoning),whichyield
aperformanceintelligencequotient(PIQ).BIFwasdefinedas
aWASIFull-scaleIQ(FSIQ)rangingbetween70and85,and
non-BIFwasdefinedasaFSIQ>85.

SatisfactionWithLifeScale
SatisfactionwithlifewasassessedusingtheSatisfactionWith
LifeScale(SWLS)(65).SWLSisaself-reportquestionnaire
comprisingfiveitemstomeasuretherespondent’sgloballife
satisfactionwithaseven-pointLikert-typeformat(rangingfrom
1-stronglydisagreeto7-stronglyagree).SWLShasdemonstrated
excellentpsychometriccharacteristics(66)andalsovalidatedfor
individualswithID(Cronbach’salpha=0.79)(67).Ascoreof20
representsaneutralpointonthescale;scoresbetween5and9

indicatedissatisfactionwithlife,whilescoresrangingbetween31
and35indicatethattherespondentisverysatisfiedwithlife(66).

SymptomChecklist90-Revised
WeusedtheSymptomChecklist90-Revised(SCL-90-R),which
isa90-itemself-reportmeasure(68)assessingpsychological
symptomsanddistress.SCL-90-Riswidelyusedinclinical
practiceandresearch,andvalidatedforpatientswithSUD
andindividualswithID(68–70).Itemsareratedonafive-
pointLikertscaleindicatingthedegreeofdistress,ranging
from0(notatall)to4(severely)duringthe7previousdays.
Thechecklistcomprisesninesymptomdimensionsubscales:
Somatization,Obsessive–CompulsiveDisorder,Interpersonal
Sensitivity,Depression,Anxiety,Hostility,PhobicAnxiety,
ParanoidIdeation,andPsychoticism,inadditiontoaglobal
severityindex(GSI),whichwasusedhereasameasureof
psychologicaldistress.

Statistics
ThestatisticalsoftwarepackageSPSSversion26(IBMCorp.,
released2016)wasusedforallstatisticalanalyses.Statistical
significancewassetatP<0.05,andassumptionsofnormality
evaluatedbasedonQ–Qplotsandbyinspectingtheresiduals.
AfrequencyanalysiswasrunfortheBIFandnon-BIF
groups.Independent-samplet-testswereperformedtoevaluate
differencesbetween-groupmeans,andthechi-squaredtestof
independencewasusedincaseofcategoricalvariables.

BecauseofanassociationbetweenBIFstatusandSCL-90-R
GSIscore,weperformedadditionalposthocanalysestoexplore
thisassociation.AsaresultofthemodestsizeoftheBIFgroup,
weoptednottouseBIFstatusasadependentvariablein
logisticregressionanalysesbecauseoftheriskofoverfitting
theregressionmodel(71).Instead,weperformedamultiple
regressionanalysis(forwardselection)withSCL-90-RGSIscore
asthedependentvariableandBIFstatus,age,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.

RESULTS

Amongthe162participantsincludedintheanalyses,29(17.9%)
wereclassifiedashavingBIF.Table1showsthedemographic
andclinicalfeaturesinthetotalsampleandstratifiedaccording
tointellectualfunctioning(i.e.,theBIFandnon-BIFgroup).
ParticipantsintheBIFgroup(M=1.4,SD=0.8)exhibited
significantlyhigherSCL-90-RGSIscoresthanthenon-BIFgroup
[M=1.1,SD=0.6;t(160)=2.5,p<0.05],indicatingahigher
degreeofself-reportedpsychologicaldistressintheformergroup.
NofurthersignificantdifferencesweredetectedbetweentheBIF
andnon-BIFgroupsonanydemographicorclinicalfeature.

Figure1showsthatthedistributionofIQscoresinthepresent
cohortwascomparabletotheexpecteddistributioninthegeneral
population,withasmallshifttowardthelowerendofthescale.

Table2liststheWASIscoresinthetotalsampleandwithin
thetwogroups.ThemeanWASIFSIQinthisBIFgroupwas80.3
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asthedependentvariableandBIFstatus,age,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.

RESULTS

Amongthe162participantsincludedintheanalyses,29(17.9%)
wereclassifiedashavingBIF.Table1showsthedemographic
andclinicalfeaturesinthetotalsampleandstratifiedaccording
tointellectualfunctioning(i.e.,theBIFandnon-BIFgroup).
ParticipantsintheBIFgroup(M=1.4,SD=0.8)exhibited
significantlyhigherSCL-90-RGSIscoresthanthenon-BIFgroup
[M=1.1,SD=0.6;t(160)=2.5,p<0.05],indicatingahigher
degreeofself-reportedpsychologicaldistressintheformergroup.
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andnon-BIFgroupsonanydemographicorclinicalfeature.

Figure1showsthatthedistributionofIQscoresinthepresent
cohortwascomparabletotheexpecteddistributioninthegeneral
population,withasmallshifttowardthelowerendofthescale.

Table2liststheWASIscoresinthetotalsampleandwithin
thetwogroups.ThemeanWASIFSIQinthisBIFgroupwas80.3
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TABLE 1 | Demographic and clinical features of the present sample stratified according to intellectual functioning.

Total sample BIF (n = 29) Non-BIF (n = 133) Statistics

n Mean (SD)/n (%) n Mean (SD) n Mean (SD) t(df)/Value (df) Cohen’s d P-value

Age 162 27.6 (7.5) 29 26.1 (8.4) 133 27.9 (7.3) −1.22 (160) 0.24 0.225

Male gender* 162 106 (65.4) 18 (62.1) 88 (66.2) −0.18 (1) 0.674

Income from work or other meaningful daily activity* 162 101 (62.3) 17 (58.6) 84 (63.2) 0.21 (1) 0.648

Years of work experience 146a 5.6 (5.8) 26 4.0 (4.1) 120 5.9 (6.1) −1.51 (144) 0.36 0.134

Education, years 162 11.6 (1.7) 29 11.2 (1.7) 133 11.7 (1.7) −1.18 (160) 0.24 0.239

Treatment attempts 162 1.6 (2.4) 29 1.5 (2.0) 133 1.6 (2.4) −0.29 (160) 0.06 0.776

In-patient* 161a 95 (58.6) 20 (71.4) 75 (56.4) 2.16 (1) 0.141

SCL-90-R GSI 162 1.1 (0.7) 29 1.42 (0.8) 133 1.1 (0.6) 2.48 (160) 0.46 0.014

SWLS sum score 162 15.4 (6.3) 29 14.8 (6.1) 133 15.5 (6.4) −0.57 (160) 0.12 0.569

Age of drug debut 160a 13.1 (2.1) 29 12.7 (1.7) 131 13.1 (2.2) −0.95 (158) 0.21 0.343

Years of drug use 160a 14.5 (7.5) 29 13.3 (8.1) 131 14.8 (7.4) −0.95 (158) 0.18 0.343

Injected drugs* 161a 98 (60.5) 15 (51.7) 83 (62.9) 1.24 (1) 0.265

Age at first use of injected drugs 98b 19.7 (5.0) 15 18.2 (5.8) 83 20.0 (4.8) −1.29 (96) 0.36 0.202

*Chi-squared test of independence.
aNumbers lower than 162 are caused by missing data.
bParticipants with a history of injecting drugs.

FIGURE 1 | Histogram of the distribution of IQ scores in the present cohort compared with the theoretical distribution of the general population. One participant with

IQ < 70 was included in the histogram.

(SD = 3.8, 95% CI = 78.8–81.7), whereas the mean WASI FSIQ
was 100.8 (SD= 9.4, 95%CI= 99.1–102.4) in the non-BIF group.

A multiple regression analysis using the SPSS’ forward
selection algorithm was computed to further investigate the
association between the presence of BIF and the SCL-90-R GSI
scores. The SCL-90-R GSI scores were included as the dependent
variable and the BIF status as well as age, gender, years of
education, age of onset of substance use, history of injecting
drugs, and SWLS sum score as independent variables. This

procedure yielded a significant regression equation F(3,156) =

14.882, P < 0.001; R2 = 0.223), leaving BIF status as well as age,
and SWLS sum score as significant predictors of the SCL-90-R
GSI scores (see Table 3 for details).

DISCUSSION

The prevalence rate of BIF in patients with polysubstance use was
18% in the present study. There were few statistically significant

Frontiers in Psychiatry | www.frontiersin.org 4 July 2021 | Volume 12 | Article 651028

Hetlandetal.PrevalenceandCharacteristicsofBIF

TABLE1|Demographicandclinicalfeaturesofthepresentsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)/n(%)nMean(SD)nMean(SD)t(df)/Value(df)Cohen’sdP-value

Age16227.6(7.5)2926.1(8.4)13327.9(7.3)−1.22(160)0.240.225

Malegender*162106(65.4)18(62.1)88(66.2)−0.18(1)0.674

Incomefromworkorothermeaningfuldailyactivity*162101(62.3)17(58.6)84(63.2)0.21(1)0.648

Yearsofworkexperience146a5.6(5.8)264.0(4.1)1205.9(6.1)−1.51(144)0.360.134

Education,years16211.6(1.7)2911.2(1.7)13311.7(1.7)−1.18(160)0.240.239

Treatmentattempts1621.6(2.4)291.5(2.0)1331.6(2.4)−0.29(160)0.060.776

In-patient*161a95(58.6)20(71.4)75(56.4)2.16(1)0.141

SCL-90-RGSI1621.1(0.7)291.42(0.8)1331.1(0.6)2.48(160)0.460.014

SWLSsumscore16215.4(6.3)2914.8(6.1)13315.5(6.4)−0.57(160)0.120.569

Ageofdrugdebut160a13.1(2.1)2912.7(1.7)13113.1(2.2)−0.95(158)0.210.343

Yearsofdruguse160a14.5(7.5)2913.3(8.1)13114.8(7.4)−0.95(158)0.180.343

Injecteddrugs*161a98(60.5)15(51.7)83(62.9)1.24(1)0.265

Ageatfirstuseofinjecteddrugs98b19.7(5.0)1518.2(5.8)8320.0(4.8)−1.29(96)0.360.202

*Chi-squaredtestofindependence.
aNumberslowerthan162arecausedbymissingdata.
bParticipantswithahistoryofinjectingdrugs.

FIGURE1|HistogramofthedistributionofIQscoresinthepresentcohortcomparedwiththetheoreticaldistributionofthegeneralpopulation.Oneparticipantwith

IQ<70wasincludedinthehistogram.

(SD=3.8,95%CI=78.8–81.7),whereasthemeanWASIFSIQ
was100.8(SD=9.4,95%CI=99.1–102.4)inthenon-BIFgroup.

AmultipleregressionanalysisusingtheSPSS’forward
selectionalgorithmwascomputedtofurtherinvestigatethe
associationbetweenthepresenceofBIFandtheSCL-90-RGSI
scores.TheSCL-90-RGSIscoreswereincludedasthedependent
variableandtheBIFstatusaswellasage,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.This

procedureyieldedasignificantregressionequationF(3,156)=

14.882,P<0.001;R2=0.223),leavingBIFstatusaswellasage,
andSWLSsumscoreassignificantpredictorsoftheSCL-90-R
GSIscores(seeTable3fordetails).

DISCUSSION

TheprevalencerateofBIFinpatientswithpolysubstanceusewas
18%inthepresentstudy.Therewerefewstatisticallysignificant
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procedureyieldedasignificantregressionequationF(3,156)=
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FIGURE 1 | Histogram of the distribution of IQ scores in the present cohort compared with the theoretical distribution of the general population. One participant with

IQ < 70 was included in the histogram.

(SD = 3.8, 95% CI = 78.8–81.7), whereas the mean WASI FSIQ
was 100.8 (SD= 9.4, 95%CI= 99.1–102.4) in the non-BIF group.

A multiple regression analysis using the SPSS’ forward
selection algorithm was computed to further investigate the
association between the presence of BIF and the SCL-90-R GSI
scores. The SCL-90-R GSI scores were included as the dependent
variable and the BIF status as well as age, gender, years of
education, age of onset of substance use, history of injecting
drugs, and SWLS sum score as independent variables. This

procedure yielded a significant regression equation F(3,156) =

14.882, P < 0.001; R2 = 0.223), leaving BIF status as well as age,
and SWLS sum score as significant predictors of the SCL-90-R
GSI scores (see Table 3 for details).

DISCUSSION

The prevalence rate of BIF in patients with polysubstance use was
18% in the present study. There were few statistically significant
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(SD = 3.8, 95% CI = 78.8–81.7), whereas the mean WASI FSIQ
was 100.8 (SD= 9.4, 95%CI= 99.1–102.4) in the non-BIF group.

A multiple regression analysis using the SPSS’ forward
selection algorithm was computed to further investigate the
association between the presence of BIF and the SCL-90-R GSI
scores. The SCL-90-R GSI scores were included as the dependent
variable and the BIF status as well as age, gender, years of
education, age of onset of substance use, history of injecting
drugs, and SWLS sum score as independent variables. This

procedure yielded a significant regression equation F(3,156) =

14.882, P < 0.001; R2 = 0.223), leaving BIF status as well as age,
and SWLS sum score as significant predictors of the SCL-90-R
GSI scores (see Table 3 for details).

DISCUSSION
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DISCUSSION

TheprevalencerateofBIFinpatientswithpolysubstanceusewas
18%inthepresentstudy.Therewerefewstatisticallysignificant

FrontiersinPsychiatry|www.frontiersin.org4July2021|Volume12|Article651028

Hetlandetal.PrevalenceandCharacteristicsofBIF

TABLE1|Demographicandclinicalfeaturesofthepresentsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)/n(%)nMean(SD)nMean(SD)t(df)/Value(df)Cohen’sdP-value

Age16227.6(7.5)2926.1(8.4)13327.9(7.3)−1.22(160)0.240.225

Malegender*162106(65.4)18(62.1)88(66.2)−0.18(1)0.674

Incomefromworkorothermeaningfuldailyactivity*162101(62.3)17(58.6)84(63.2)0.21(1)0.648

Yearsofworkexperience146
a

5.6(5.8)264.0(4.1)1205.9(6.1)−1.51(144)0.360.134

Education,years16211.6(1.7)2911.2(1.7)13311.7(1.7)−1.18(160)0.240.239

Treatmentattempts1621.6(2.4)291.5(2.0)1331.6(2.4)−0.29(160)0.060.776

In-patient*161
a

95(58.6)20(71.4)75(56.4)2.16(1)0.141

SCL-90-RGSI1621.1(0.7)291.42(0.8)1331.1(0.6)2.48(160)0.460.014

SWLSsumscore16215.4(6.3)2914.8(6.1)13315.5(6.4)−0.57(160)0.120.569

Ageofdrugdebut160
a

13.1(2.1)2912.7(1.7)13113.1(2.2)−0.95(158)0.210.343

Yearsofdruguse160
a

14.5(7.5)2913.3(8.1)13114.8(7.4)−0.95(158)0.180.343

Injecteddrugs*161
a

98(60.5)15(51.7)83(62.9)1.24(1)0.265

Ageatfirstuseofinjecteddrugs98
b

19.7(5.0)1518.2(5.8)8320.0(4.8)−1.29(96)0.360.202

*Chi-squaredtestofindependence.
a
Numberslowerthan162arecausedbymissingdata.

b
Participantswithahistoryofinjectingdrugs.

FIGURE1|HistogramofthedistributionofIQscoresinthepresentcohortcomparedwiththetheoreticaldistributionofthegeneralpopulation.Oneparticipantwith

IQ<70wasincludedinthehistogram.

(SD=3.8,95%CI=78.8–81.7),whereasthemeanWASIFSIQ
was100.8(SD=9.4,95%CI=99.1–102.4)inthenon-BIFgroup.

AmultipleregressionanalysisusingtheSPSS’forward
selectionalgorithmwascomputedtofurtherinvestigatethe
associationbetweenthepresenceofBIFandtheSCL-90-RGSI
scores.TheSCL-90-RGSIscoreswereincludedasthedependent
variableandtheBIFstatusaswellasage,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.This

procedureyieldedasignificantregressionequationF(3,156)=

14.882,P<0.001;R2=0.223),leavingBIFstatusaswellasage,
andSWLSsumscoreassignificantpredictorsoftheSCL-90-R
GSIscores(seeTable3fordetails).

DISCUSSION

TheprevalencerateofBIFinpatientswithpolysubstanceusewas
18%inthepresentstudy.Therewerefewstatisticallysignificant

FrontiersinPsychiatry|www.frontiersin.org4July2021|Volume12|Article651028

Hetlandetal.PrevalenceandCharacteristicsofBIF

TABLE1|Demographicandclinicalfeaturesofthepresentsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)/n(%)nMean(SD)nMean(SD)t(df)/Value(df)Cohen’sdP-value

Age16227.6(7.5)2926.1(8.4)13327.9(7.3)−1.22(160)0.240.225

Malegender*162106(65.4)18(62.1)88(66.2)−0.18(1)0.674

Incomefromworkorothermeaningfuldailyactivity*162101(62.3)17(58.6)84(63.2)0.21(1)0.648

Yearsofworkexperience146
a

5.6(5.8)264.0(4.1)1205.9(6.1)−1.51(144)0.360.134

Education,years16211.6(1.7)2911.2(1.7)13311.7(1.7)−1.18(160)0.240.239

Treatmentattempts1621.6(2.4)291.5(2.0)1331.6(2.4)−0.29(160)0.060.776

In-patient*161
a

95(58.6)20(71.4)75(56.4)2.16(1)0.141

SCL-90-RGSI1621.1(0.7)291.42(0.8)1331.1(0.6)2.48(160)0.460.014

SWLSsumscore16215.4(6.3)2914.8(6.1)13315.5(6.4)−0.57(160)0.120.569

Ageofdrugdebut160
a

13.1(2.1)2912.7(1.7)13113.1(2.2)−0.95(158)0.210.343

Yearsofdruguse160
a

14.5(7.5)2913.3(8.1)13114.8(7.4)−0.95(158)0.180.343

Injecteddrugs*161
a

98(60.5)15(51.7)83(62.9)1.24(1)0.265

Ageatfirstuseofinjecteddrugs98
b

19.7(5.0)1518.2(5.8)8320.0(4.8)−1.29(96)0.360.202

*Chi-squaredtestofindependence.
a
Numberslowerthan162arecausedbymissingdata.

b
Participantswithahistoryofinjectingdrugs.

FIGURE1|HistogramofthedistributionofIQscoresinthepresentcohortcomparedwiththetheoreticaldistributionofthegeneralpopulation.Oneparticipantwith

IQ<70wasincludedinthehistogram.

(SD=3.8,95%CI=78.8–81.7),whereasthemeanWASIFSIQ
was100.8(SD=9.4,95%CI=99.1–102.4)inthenon-BIFgroup.

AmultipleregressionanalysisusingtheSPSS’forward
selectionalgorithmwascomputedtofurtherinvestigatethe
associationbetweenthepresenceofBIFandtheSCL-90-RGSI
scores.TheSCL-90-RGSIscoreswereincludedasthedependent
variableandtheBIFstatusaswellasage,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.This

procedureyieldedasignificantregressionequationF(3,156)=

14.882,P<0.001;R2=0.223),leavingBIFstatusaswellasage,
andSWLSsumscoreassignificantpredictorsoftheSCL-90-R
GSIscores(seeTable3fordetails).

DISCUSSION

TheprevalencerateofBIFinpatientswithpolysubstanceusewas
18%inthepresentstudy.Therewerefewstatisticallysignificant

FrontiersinPsychiatry|www.frontiersin.org4July2021|Volume12|Article651028

Hetlandetal.PrevalenceandCharacteristicsofBIF

TABLE1|Demographicandclinicalfeaturesofthepresentsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)/n(%)nMean(SD)nMean(SD)t(df)/Value(df)Cohen’sdP-value

Age16227.6(7.5)2926.1(8.4)13327.9(7.3)−1.22(160)0.240.225

Malegender*162106(65.4)18(62.1)88(66.2)−0.18(1)0.674

Incomefromworkorothermeaningfuldailyactivity*162101(62.3)17(58.6)84(63.2)0.21(1)0.648

Yearsofworkexperience146
a

5.6(5.8)264.0(4.1)1205.9(6.1)−1.51(144)0.360.134

Education,years16211.6(1.7)2911.2(1.7)13311.7(1.7)−1.18(160)0.240.239

Treatmentattempts1621.6(2.4)291.5(2.0)1331.6(2.4)−0.29(160)0.060.776

In-patient*161
a

95(58.6)20(71.4)75(56.4)2.16(1)0.141

SCL-90-RGSI1621.1(0.7)291.42(0.8)1331.1(0.6)2.48(160)0.460.014

SWLSsumscore16215.4(6.3)2914.8(6.1)13315.5(6.4)−0.57(160)0.120.569

Ageofdrugdebut160
a

13.1(2.1)2912.7(1.7)13113.1(2.2)−0.95(158)0.210.343

Yearsofdruguse160
a

14.5(7.5)2913.3(8.1)13114.8(7.4)−0.95(158)0.180.343

Injecteddrugs*161
a

98(60.5)15(51.7)83(62.9)1.24(1)0.265

Ageatfirstuseofinjecteddrugs98
b

19.7(5.0)1518.2(5.8)8320.0(4.8)−1.29(96)0.360.202

*Chi-squaredtestofindependence.
a
Numberslowerthan162arecausedbymissingdata.

b
Participantswithahistoryofinjectingdrugs.

FIGURE1|HistogramofthedistributionofIQscoresinthepresentcohortcomparedwiththetheoreticaldistributionofthegeneralpopulation.Oneparticipantwith

IQ<70wasincludedinthehistogram.

(SD=3.8,95%CI=78.8–81.7),whereasthemeanWASIFSIQ
was100.8(SD=9.4,95%CI=99.1–102.4)inthenon-BIFgroup.

AmultipleregressionanalysisusingtheSPSS’forward
selectionalgorithmwascomputedtofurtherinvestigatethe
associationbetweenthepresenceofBIFandtheSCL-90-RGSI
scores.TheSCL-90-RGSIscoreswereincludedasthedependent
variableandtheBIFstatusaswellasage,gender,yearsof
education,ageofonsetofsubstanceuse,historyofinjecting
drugs,andSWLSsumscoreasindependentvariables.This

procedureyieldedasignificantregressionequationF(3,156)=

14.882,P<0.001;R2=0.223),leavingBIFstatusaswellasage,
andSWLSsumscoreassignificantpredictorsoftheSCL-90-R
GSIscores(seeTable3fordetails).

DISCUSSION

TheprevalencerateofBIFinpatientswithpolysubstanceusewas
18%inthepresentstudy.Therewerefewstatisticallysignificant

FrontiersinPsychiatry|www.frontiersin.org4July2021|Volume12|Article651028



Hetland et al. Prevalence and Characteristics of BIF

TABLE 2 | WASI scores in the total sample stratified according to intellectual functioning.

Total sample BIF (n = 29) Non-BIF (n = 133) Statistics

n Mean (SD) n Mean (SD) n Mean (SD) t(df) d P value

WASI FSIQ 162 97.1 (11.7) 29 80.3 (3.8) 133 100.8 (9.4) −11.5 (160) 2.85 <0.001

WASI VIQ 162 95.1 (12.7) 29 82.5 (8.2) 133 97.8 (11.8) −6.6 (160) 1.51 <0.001

WASI PIQ 162 99.9 (13.2) 29 82.0 (8.1) 133 103.8 (10.7) −10.4 (160) 2.30 <0.001

TABLE 3 | Summary of the regression analysis with SCL-90-R GSI as dependent

and BIF status, age, and SWLS sum as independent variables.

Variable B 95% CI β t p

(Constant) 2.533 [2.082, 2.983] 11.106 <0.001

SWLS Sum score −0.039 [−0.054, −0.024] −0.369 −5.219 <0.001

Age −0.021 [−0.033, −0.008] −0.233 −3.283 0.001

BIF-status −0.256 [−0.499, −0.014] −0.148 −2.086 0.039

BIF status is coded as 0 for BIF and as 1 for non-BIF.

CI, confidence interval for B.

differences between the BIF and non-BIF groups regarding
demographic and clinical features. However, patients with BIF
had significantly elevated SCL-90-R GSI scores, indicating a
higher degree of psychological distress compared with the non-
BIF group. A regression analysis confirmed the importance of
BIF status, even when controlling for a range of demographic and
clinical data.

The prevalence rate of BIF found in the current study was
higher than that observed in the general population, but still
somewhat lower than reported by some previous studies of
patients selected from in-patient SUD populations (24, 29).
However, the sample included in the study of Luteijn et al. (24)
was selected from a forensic unit and gauged the prevalence rate
of MBID, not BIF. Although it may be tempting to hypothesize
that patients receiving in-patient treatment have more impaired
intellectual functioning compared to patients receiving out-
patient treatment, the results of the current study do not support
this notion, as there were no significant differences in the
prevalence rate of BIF between these two groups. The prevalence
rate of BIF found in the present study was indeed higher than the
3% identified by VanDerNagel et al. (35). However, those authors
relied on the identification of individuals with BIF through a
review of caseloads and patient records. Because of the low
recognition of MBID/BIF, those findings are expected to provide
underestimations compared with the results of studies including
direct assessment of intellectual functioning.

The regression model indicated independent negative
associations between the independent variables SWLS sum
score, age, and BIF-status and SCL-90-R GSI score among
patients with pSUD. The association between SWLS sum score
and SCL-90-R GSI score was expected, given the conceptual
similarities between psychological well-being and life satisfaction
in human functioning. In addition, age was negatively associated
with SCL-90-R GSI scores, a finding that was expected based on

previous studies (44, 72). A strong association between BIF and
an elevated SCL-90-R GSI score among patients suffering from
pSUD is a main finding of the present study. This finding is in
accordance with previous studies reporting associations between
psychological distress and impaired intellectual functioning
(19, 73–76). Although causality of the association between
SCL-90-R GSI score and BIF status in the present study is
unknown, several direct and indirect paths may be suggested.

Individuals with impaired intellectual functioning may be
susceptible to the development of psychological ill-health and
impaired social adjustment due to reduced capacity for problem-
solving, flexible adjustment and stress tolerance (77). Conversely,
psychiatric disorders may induce temporary state-specific
neurocognitive disruptions impairing cognitive performance
(78–80). Finally, the selected measures may not reflect disparities
in latent cognitive abilities as psychological distress may
impede test performance indirectly through lack of performance
motivation, low self-efficacy and increased engagement in
distracting worrisome thoughts or task-irrelevant cognition.

The use of an IQ criterion in the diagnosis of ID is thought
to reflect a relationship between intellectual and everyday
functioning, and most studies identify borderline intellectual
disability solely from intellectual functioning measures, i.e., BIF
(29). While the current study found disparities in the associated
clinical features between the BIF and non-BIF patients with
pSUD, the differences were primarily reserved to the SCL-90-
R GSI score. Surprisingly, the findings thus did not support the
presence of a more global impairment in BIF compared to non-
BIF patients with pSUD. e.g., educational attainment is typically
shown to be associated with higher intellectual functioning (81–
83). However, to access specialized treatment for SUDs within the
Norwegian public health service, patients must exhibit severely
debilitating substance use. Furthermore, both the BIF, and non-
BIF groups share approximately the same early onset of substance
use (13 years). Both early onset and subsequent severe substance
use likely attenuate the predictive value of IQ by exerting a major
detrimental influence on scholastic performance (84), attendance
(85), drop out (86–89), and overall social adjustment.

The present study used the classification of BIF rather than
borderline intellectual disability, as the latter relies on additional
measures of adaptive functioning and onset before 18 years of
age. In addition, several studies investigated the clinical features
of co-occurring BIF and SUD by combining the IQ ranges of BIF
and mild ID (2, 24, 35, 90, 91). The risk factors and associations
identified in these studies may result from the inclusion of
a proportion of individuals with ID. Alternatively, our results
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TABLE2|WASIscoresinthetotalsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)nMean(SD)nMean(SD)t(df)dPvalue

WASIFSIQ16297.1(11.7)2980.3(3.8)133100.8(9.4)−11.5(160)2.85<0.001

WASIVIQ16295.1(12.7)2982.5(8.2)13397.8(11.8)−6.6(160)1.51<0.001

WASIPIQ16299.9(13.2)2982.0(8.1)133103.8(10.7)−10.4(160)2.30<0.001

TABLE3|SummaryoftheregressionanalysiswithSCL-90-RGSIasdependent

andBIFstatus,age,andSWLSsumasindependentvariables.

VariableB95%CIβtp

(Constant)2.533[2.082,2.983]11.106<0.001

SWLSSumscore−0.039[−0.054,−0.024]−0.369−5.219<0.001

Age−0.021[−0.033,−0.008]−0.233−3.2830.001

BIF-status−0.256[−0.499,−0.014]−0.148−2.0860.039

BIFstatusiscodedas0forBIFandas1fornon-BIF.

CI,confidenceintervalforB.

differencesbetweentheBIFandnon-BIFgroupsregarding
demographicandclinicalfeatures.However,patientswithBIF
hadsignificantlyelevatedSCL-90-RGSIscores,indicatinga
higherdegreeofpsychologicaldistresscomparedwiththenon-
BIFgroup.Aregressionanalysisconfirmedtheimportanceof
BIFstatus,evenwhencontrollingforarangeofdemographicand
clinicaldata.

TheprevalencerateofBIFfoundinthecurrentstudywas
higherthanthatobservedinthegeneralpopulation,butstill
somewhatlowerthanreportedbysomepreviousstudiesof
patientsselectedfromin-patientSUDpopulations(24,29).
However,thesampleincludedinthestudyofLuteijnetal.(24)
wasselectedfromaforensicunitandgaugedtheprevalencerate
ofMBID,notBIF.Althoughitmaybetemptingtohypothesize
thatpatientsreceivingin-patienttreatmenthavemoreimpaired
intellectualfunctioningcomparedtopatientsreceivingout-
patienttreatment,theresultsofthecurrentstudydonotsupport
thisnotion,astherewerenosignificantdifferencesinthe
prevalencerateofBIFbetweenthesetwogroups.Theprevalence
rateofBIFfoundinthepresentstudywasindeedhigherthanthe
3%identifiedbyVanDerNageletal.(35).However,thoseauthors
reliedontheidentificationofindividualswithBIFthrougha
reviewofcaseloadsandpatientrecords.Becauseofthelow
recognitionofMBID/BIF,thosefindingsareexpectedtoprovide
underestimationscomparedwiththeresultsofstudiesincluding
directassessmentofintellectualfunctioning.

Theregressionmodelindicatedindependentnegative
associationsbetweentheindependentvariablesSWLSsum
score,age,andBIF-statusandSCL-90-RGSIscoreamong
patientswithpSUD.TheassociationbetweenSWLSsumscore
andSCL-90-RGSIscorewasexpected,giventheconceptual
similaritiesbetweenpsychologicalwell-beingandlifesatisfaction
inhumanfunctioning.Inaddition,agewasnegativelyassociated
withSCL-90-RGSIscores,afindingthatwasexpectedbasedon

previousstudies(44,72).AstrongassociationbetweenBIFand
anelevatedSCL-90-RGSIscoreamongpatientssufferingfrom
pSUDisamainfindingofthepresentstudy.Thisfindingisin
accordancewithpreviousstudiesreportingassociationsbetween
psychologicaldistressandimpairedintellectualfunctioning
(19,73–76).Althoughcausalityoftheassociationbetween
SCL-90-RGSIscoreandBIFstatusinthepresentstudyis
unknown,severaldirectandindirectpathsmaybesuggested.

Individualswithimpairedintellectualfunctioningmaybe
susceptibletothedevelopmentofpsychologicalill-healthand
impairedsocialadjustmentduetoreducedcapacityforproblem-
solving,flexibleadjustmentandstresstolerance(77).Conversely,
psychiatricdisordersmayinducetemporarystate-specific
neurocognitivedisruptionsimpairingcognitiveperformance
(78–80).Finally,theselectedmeasuresmaynotreflectdisparities
inlatentcognitiveabilitiesaspsychologicaldistressmay
impedetestperformanceindirectlythroughlackofperformance
motivation,lowself-efficacyandincreasedengagementin
distractingworrisomethoughtsortask-irrelevantcognition.

TheuseofanIQcriterioninthediagnosisofIDisthought
toreflectarelationshipbetweenintellectualandeveryday
functioning,andmoststudiesidentifyborderlineintellectual
disabilitysolelyfromintellectualfunctioningmeasures,i.e.,BIF
(29).Whilethecurrentstudyfounddisparitiesintheassociated
clinicalfeaturesbetweentheBIFandnon-BIFpatientswith
pSUD,thedifferenceswereprimarilyreservedtotheSCL-90-
RGSIscore.Surprisingly,thefindingsthusdidnotsupportthe
presenceofamoreglobalimpairmentinBIFcomparedtonon-
BIFpatientswithpSUD.e.g.,educationalattainmentistypically
showntobeassociatedwithhigherintellectualfunctioning(81–
83).However,toaccessspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustexhibitseverely
debilitatingsubstanceuse.Furthermore,boththeBIF,andnon-
BIFgroupsshareapproximatelythesameearlyonsetofsubstance
use(13years).Bothearlyonsetandsubsequentseveresubstance
uselikelyattenuatethepredictivevalueofIQbyexertingamajor
detrimentalinfluenceonscholasticperformance(84),attendance
(85),dropout(86–89),andoverallsocialadjustment.

ThepresentstudyusedtheclassificationofBIFratherthan
borderlineintellectualdisability,asthelatterreliesonadditional
measuresofadaptivefunctioningandonsetbefore18yearsof
age.Inaddition,severalstudiesinvestigatedtheclinicalfeatures
ofco-occurringBIFandSUDbycombiningtheIQrangesofBIF
andmildID(2,24,35,90,91).Theriskfactorsandassociations
identifiedinthesestudiesmayresultfromtheinclusionof
aproportionofindividualswithID.Alternatively,ourresults
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solving,flexibleadjustmentandstresstolerance(77).Conversely,
psychiatricdisordersmayinducetemporarystate-specific
neurocognitivedisruptionsimpairingcognitiveperformance
(78–80).Finally,theselectedmeasuresmaynotreflectdisparities
inlatentcognitiveabilitiesaspsychologicaldistressmay
impedetestperformanceindirectlythroughlackofperformance
motivation,lowself-efficacyandincreasedengagementin
distractingworrisomethoughtsortask-irrelevantcognition.

TheuseofanIQcriterioninthediagnosisofIDisthought
toreflectarelationshipbetweenintellectualandeveryday
functioning,andmoststudiesidentifyborderlineintellectual
disabilitysolelyfromintellectualfunctioningmeasures,i.e.,BIF
(29).Whilethecurrentstudyfounddisparitiesintheassociated
clinicalfeaturesbetweentheBIFandnon-BIFpatientswith
pSUD,thedifferenceswereprimarilyreservedtotheSCL-90-
RGSIscore.Surprisingly,thefindingsthusdidnotsupportthe
presenceofamoreglobalimpairmentinBIFcomparedtonon-
BIFpatientswithpSUD.e.g.,educationalattainmentistypically
showntobeassociatedwithhigherintellectualfunctioning(81–
83).However,toaccessspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustexhibitseverely
debilitatingsubstanceuse.Furthermore,boththeBIF,andnon-
BIFgroupsshareapproximatelythesameearlyonsetofsubstance
use(13years).Bothearlyonsetandsubsequentseveresubstance
uselikelyattenuatethepredictivevalueofIQbyexertingamajor
detrimentalinfluenceonscholasticperformance(84),attendance
(85),dropout(86–89),andoverallsocialadjustment.

ThepresentstudyusedtheclassificationofBIFratherthan
borderlineintellectualdisability,asthelatterreliesonadditional
measuresofadaptivefunctioningandonsetbefore18yearsof
age.Inaddition,severalstudiesinvestigatedtheclinicalfeatures
ofco-occurringBIFandSUDbycombiningtheIQrangesofBIF
andmildID(2,24,35,90,91).Theriskfactorsandassociations
identifiedinthesestudiesmayresultfromtheinclusionof
aproportionofindividualswithID.Alternatively,ourresults
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TABLE 2 | WASI scores in the total sample stratified according to intellectual functioning.

Total sample BIF (n = 29) Non-BIF (n = 133) Statistics

n Mean (SD) n Mean (SD) n Mean (SD) t(df) d P value

WASI FSIQ 162 97.1 (11.7) 29 80.3 (3.8) 133 100.8 (9.4) −11.5 (160) 2.85 <0.001

WASI VIQ 162 95.1 (12.7) 29 82.5 (8.2) 133 97.8 (11.8) −6.6 (160) 1.51 <0.001

WASI PIQ 162 99.9 (13.2) 29 82.0 (8.1) 133 103.8 (10.7) −10.4 (160) 2.30 <0.001

TABLE 3 | Summary of the regression analysis with SCL-90-R GSI as dependent

and BIF status, age, and SWLS sum as independent variables.

Variable B 95% CI β t p

(Constant) 2.533 [2.082, 2.983] 11.106 <0.001

SWLS Sum score −0.039 [−0.054, −0.024] −0.369 −5.219 <0.001

Age −0.021 [−0.033, −0.008] −0.233 −3.283 0.001

BIF-status −0.256 [−0.499, −0.014] −0.148 −2.086 0.039

BIF status is coded as 0 for BIF and as 1 for non-BIF.

CI, confidence interval for B.

differences between the BIF and non-BIF groups regarding
demographic and clinical features. However, patients with BIF
had significantly elevated SCL-90-R GSI scores, indicating a
higher degree of psychological distress compared with the non-
BIF group. A regression analysis confirmed the importance of
BIF status, even when controlling for a range of demographic and
clinical data.

The prevalence rate of BIF found in the current study was
higher than that observed in the general population, but still
somewhat lower than reported by some previous studies of
patients selected from in-patient SUD populations (24, 29).
However, the sample included in the study of Luteijn et al. (24)
was selected from a forensic unit and gauged the prevalence rate
of MBID, not BIF. Although it may be tempting to hypothesize
that patients receiving in-patient treatment have more impaired
intellectual functioning compared to patients receiving out-
patient treatment, the results of the current study do not support
this notion, as there were no significant differences in the
prevalence rate of BIF between these two groups. The prevalence
rate of BIF found in the present study was indeed higher than the
3% identified by VanDerNagel et al. (35). However, those authors
relied on the identification of individuals with BIF through a
review of caseloads and patient records. Because of the low
recognition of MBID/BIF, those findings are expected to provide
underestimations compared with the results of studies including
direct assessment of intellectual functioning.

The regression model indicated independent negative
associations between the independent variables SWLS sum
score, age, and BIF-status and SCL-90-R GSI score among
patients with pSUD. The association between SWLS sum score
and SCL-90-R GSI score was expected, given the conceptual
similarities between psychological well-being and life satisfaction
in human functioning. In addition, age was negatively associated
with SCL-90-R GSI scores, a finding that was expected based on

previous studies (44, 72). A strong association between BIF and
an elevated SCL-90-R GSI score among patients suffering from
pSUD is a main finding of the present study. This finding is in
accordance with previous studies reporting associations between
psychological distress and impaired intellectual functioning
(19, 73–76). Although causality of the association between
SCL-90-R GSI score and BIF status in the present study is
unknown, several direct and indirect paths may be suggested.

Individuals with impaired intellectual functioning may be
susceptible to the development of psychological ill-health and
impaired social adjustment due to reduced capacity for problem-
solving, flexible adjustment and stress tolerance (77). Conversely,
psychiatric disorders may induce temporary state-specific
neurocognitive disruptions impairing cognitive performance
(78–80). Finally, the selected measures may not reflect disparities
in latent cognitive abilities as psychological distress may
impede test performance indirectly through lack of performance
motivation, low self-efficacy and increased engagement in
distracting worrisome thoughts or task-irrelevant cognition.

The use of an IQ criterion in the diagnosis of ID is thought
to reflect a relationship between intellectual and everyday
functioning, and most studies identify borderline intellectual
disability solely from intellectual functioning measures, i.e., BIF
(29). While the current study found disparities in the associated
clinical features between the BIF and non-BIF patients with
pSUD, the differences were primarily reserved to the SCL-90-
R GSI score. Surprisingly, the findings thus did not support the
presence of a more global impairment in BIF compared to non-
BIF patients with pSUD. e.g., educational attainment is typically
shown to be associated with higher intellectual functioning (81–
83). However, to access specialized treatment for SUDs within the
Norwegian public health service, patients must exhibit severely
debilitating substance use. Furthermore, both the BIF, and non-
BIF groups share approximately the same early onset of substance
use (13 years). Both early onset and subsequent severe substance
use likely attenuate the predictive value of IQ by exerting a major
detrimental influence on scholastic performance (84), attendance
(85), drop out (86–89), and overall social adjustment.

The present study used the classification of BIF rather than
borderline intellectual disability, as the latter relies on additional
measures of adaptive functioning and onset before 18 years of
age. In addition, several studies investigated the clinical features
of co-occurring BIF and SUD by combining the IQ ranges of BIF
and mild ID (2, 24, 35, 90, 91). The risk factors and associations
identified in these studies may result from the inclusion of
a proportion of individuals with ID. Alternatively, our results
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higher degree of psychological distress compared with the non-
BIF group. A regression analysis confirmed the importance of
BIF status, even when controlling for a range of demographic and
clinical data.

The prevalence rate of BIF found in the current study was
higher than that observed in the general population, but still
somewhat lower than reported by some previous studies of
patients selected from in-patient SUD populations (24, 29).
However, the sample included in the study of Luteijn et al. (24)
was selected from a forensic unit and gauged the prevalence rate
of MBID, not BIF. Although it may be tempting to hypothesize
that patients receiving in-patient treatment have more impaired
intellectual functioning compared to patients receiving out-
patient treatment, the results of the current study do not support
this notion, as there were no significant differences in the
prevalence rate of BIF between these two groups. The prevalence
rate of BIF found in the present study was indeed higher than the
3% identified by VanDerNagel et al. (35). However, those authors
relied on the identification of individuals with BIF through a
review of caseloads and patient records. Because of the low
recognition of MBID/BIF, those findings are expected to provide
underestimations compared with the results of studies including
direct assessment of intellectual functioning.

The regression model indicated independent negative
associations between the independent variables SWLS sum
score, age, and BIF-status and SCL-90-R GSI score among
patients with pSUD. The association between SWLS sum score
and SCL-90-R GSI score was expected, given the conceptual
similarities between psychological well-being and life satisfaction
in human functioning. In addition, age was negatively associated
with SCL-90-R GSI scores, a finding that was expected based on

previous studies (44, 72). A strong association between BIF and
an elevated SCL-90-R GSI score among patients suffering from
pSUD is a main finding of the present study. This finding is in
accordance with previous studies reporting associations between
psychological distress and impaired intellectual functioning
(19, 73–76). Although causality of the association between
SCL-90-R GSI score and BIF status in the present study is
unknown, several direct and indirect paths may be suggested.

Individuals with impaired intellectual functioning may be
susceptible to the development of psychological ill-health and
impaired social adjustment due to reduced capacity for problem-
solving, flexible adjustment and stress tolerance (77). Conversely,
psychiatric disorders may induce temporary state-specific
neurocognitive disruptions impairing cognitive performance
(78–80). Finally, the selected measures may not reflect disparities
in latent cognitive abilities as psychological distress may
impede test performance indirectly through lack of performance
motivation, low self-efficacy and increased engagement in
distracting worrisome thoughts or task-irrelevant cognition.

The use of an IQ criterion in the diagnosis of ID is thought
to reflect a relationship between intellectual and everyday
functioning, and most studies identify borderline intellectual
disability solely from intellectual functioning measures, i.e., BIF
(29). While the current study found disparities in the associated
clinical features between the BIF and non-BIF patients with
pSUD, the differences were primarily reserved to the SCL-90-
R GSI score. Surprisingly, the findings thus did not support the
presence of a more global impairment in BIF compared to non-
BIF patients with pSUD. e.g., educational attainment is typically
shown to be associated with higher intellectual functioning (81–
83). However, to access specialized treatment for SUDs within the
Norwegian public health service, patients must exhibit severely
debilitating substance use. Furthermore, both the BIF, and non-
BIF groups share approximately the same early onset of substance
use (13 years). Both early onset and subsequent severe substance
use likely attenuate the predictive value of IQ by exerting a major
detrimental influence on scholastic performance (84), attendance
(85), drop out (86–89), and overall social adjustment.

The present study used the classification of BIF rather than
borderline intellectual disability, as the latter relies on additional
measures of adaptive functioning and onset before 18 years of
age. In addition, several studies investigated the clinical features
of co-occurring BIF and SUD by combining the IQ ranges of BIF
and mild ID (2, 24, 35, 90, 91). The risk factors and associations
identified in these studies may result from the inclusion of
a proportion of individuals with ID. Alternatively, our results
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TABLE2|WASIscoresinthetotalsamplestratifiedaccordingtointellectualfunctioning.

TotalsampleBIF(n=29)Non-BIF(n=133)Statistics

nMean(SD)nMean(SD)nMean(SD)t(df)dPvalue

WASIFSIQ16297.1(11.7)2980.3(3.8)133100.8(9.4)−11.5(160)2.85<0.001

WASIVIQ16295.1(12.7)2982.5(8.2)13397.8(11.8)−6.6(160)1.51<0.001

WASIPIQ16299.9(13.2)2982.0(8.1)133103.8(10.7)−10.4(160)2.30<0.001

TABLE3|SummaryoftheregressionanalysiswithSCL-90-RGSIasdependent

andBIFstatus,age,andSWLSsumasindependentvariables.

VariableB95%CIβtp

(Constant)2.533[2.082,2.983]11.106<0.001

SWLSSumscore−0.039[−0.054,−0.024]−0.369−5.219<0.001

Age−0.021[−0.033,−0.008]−0.233−3.2830.001

BIF-status−0.256[−0.499,−0.014]−0.148−2.0860.039

BIFstatusiscodedas0forBIFandas1fornon-BIF.

CI,confidenceintervalforB.

differencesbetweentheBIFandnon-BIFgroupsregarding
demographicandclinicalfeatures.However,patientswithBIF
hadsignificantlyelevatedSCL-90-RGSIscores,indicatinga
higherdegreeofpsychologicaldistresscomparedwiththenon-
BIFgroup.Aregressionanalysisconfirmedtheimportanceof
BIFstatus,evenwhencontrollingforarangeofdemographicand
clinicaldata.

TheprevalencerateofBIFfoundinthecurrentstudywas
higherthanthatobservedinthegeneralpopulation,butstill
somewhatlowerthanreportedbysomepreviousstudiesof
patientsselectedfromin-patientSUDpopulations(24,29).
However,thesampleincludedinthestudyofLuteijnetal.(24)
wasselectedfromaforensicunitandgaugedtheprevalencerate
ofMBID,notBIF.Althoughitmaybetemptingtohypothesize
thatpatientsreceivingin-patienttreatmenthavemoreimpaired
intellectualfunctioningcomparedtopatientsreceivingout-
patienttreatment,theresultsofthecurrentstudydonotsupport
thisnotion,astherewerenosignificantdifferencesinthe
prevalencerateofBIFbetweenthesetwogroups.Theprevalence
rateofBIFfoundinthepresentstudywasindeedhigherthanthe
3%identifiedbyVanDerNageletal.(35).However,thoseauthors
reliedontheidentificationofindividualswithBIFthrougha
reviewofcaseloadsandpatientrecords.Becauseofthelow
recognitionofMBID/BIF,thosefindingsareexpectedtoprovide
underestimationscomparedwiththeresultsofstudiesincluding
directassessmentofintellectualfunctioning.

Theregressionmodelindicatedindependentnegative
associationsbetweentheindependentvariablesSWLSsum
score,age,andBIF-statusandSCL-90-RGSIscoreamong
patientswithpSUD.TheassociationbetweenSWLSsumscore
andSCL-90-RGSIscorewasexpected,giventheconceptual
similaritiesbetweenpsychologicalwell-beingandlifesatisfaction
inhumanfunctioning.Inaddition,agewasnegativelyassociated
withSCL-90-RGSIscores,afindingthatwasexpectedbasedon

previousstudies(44,72).AstrongassociationbetweenBIFand
anelevatedSCL-90-RGSIscoreamongpatientssufferingfrom
pSUDisamainfindingofthepresentstudy.Thisfindingisin
accordancewithpreviousstudiesreportingassociationsbetween
psychologicaldistressandimpairedintellectualfunctioning
(19,73–76).Althoughcausalityoftheassociationbetween
SCL-90-RGSIscoreandBIFstatusinthepresentstudyis
unknown,severaldirectandindirectpathsmaybesuggested.

Individualswithimpairedintellectualfunctioningmaybe
susceptibletothedevelopmentofpsychologicalill-healthand
impairedsocialadjustmentduetoreducedcapacityforproblem-
solving,flexibleadjustmentandstresstolerance(77).Conversely,
psychiatricdisordersmayinducetemporarystate-specific
neurocognitivedisruptionsimpairingcognitiveperformance
(78–80).Finally,theselectedmeasuresmaynotreflectdisparities
inlatentcognitiveabilitiesaspsychologicaldistressmay
impedetestperformanceindirectlythroughlackofperformance
motivation,lowself-efficacyandincreasedengagementin
distractingworrisomethoughtsortask-irrelevantcognition.

TheuseofanIQcriterioninthediagnosisofIDisthought
toreflectarelationshipbetweenintellectualandeveryday
functioning,andmoststudiesidentifyborderlineintellectual
disabilitysolelyfromintellectualfunctioningmeasures,i.e.,BIF
(29).Whilethecurrentstudyfounddisparitiesintheassociated
clinicalfeaturesbetweentheBIFandnon-BIFpatientswith
pSUD,thedifferenceswereprimarilyreservedtotheSCL-90-
RGSIscore.Surprisingly,thefindingsthusdidnotsupportthe
presenceofamoreglobalimpairmentinBIFcomparedtonon-
BIFpatientswithpSUD.e.g.,educationalattainmentistypically
showntobeassociatedwithhigherintellectualfunctioning(81–
83).However,toaccessspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustexhibitseverely
debilitatingsubstanceuse.Furthermore,boththeBIF,andnon-
BIFgroupsshareapproximatelythesameearlyonsetofsubstance
use(13years).Bothearlyonsetandsubsequentseveresubstance
uselikelyattenuatethepredictivevalueofIQbyexertingamajor
detrimentalinfluenceonscholasticperformance(84),attendance
(85),dropout(86–89),andoverallsocialadjustment.

ThepresentstudyusedtheclassificationofBIFratherthan
borderlineintellectualdisability,asthelatterreliesonadditional
measuresofadaptivefunctioningandonsetbefore18yearsof
age.Inaddition,severalstudiesinvestigatedtheclinicalfeatures
ofco-occurringBIFandSUDbycombiningtheIQrangesofBIF
andmildID(2,24,35,90,91).Theriskfactorsandassociations
identifiedinthesestudiesmayresultfromtheinclusionof
aproportionofindividualswithID.Alternatively,ourresults
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inhumanfunctioning.Inaddition,agewasnegativelyassociated
withSCL-90-RGSIscores,afindingthatwasexpectedbasedon

previousstudies(44,72).AstrongassociationbetweenBIFand
anelevatedSCL-90-RGSIscoreamongpatientssufferingfrom
pSUDisamainfindingofthepresentstudy.Thisfindingisin
accordancewithpreviousstudiesreportingassociationsbetween
psychologicaldistressandimpairedintellectualfunctioning
(19,73–76).Althoughcausalityoftheassociationbetween
SCL-90-RGSIscoreandBIFstatusinthepresentstudyis
unknown,severaldirectandindirectpathsmaybesuggested.

Individualswithimpairedintellectualfunctioningmaybe
susceptibletothedevelopmentofpsychologicalill-healthand
impairedsocialadjustmentduetoreducedcapacityforproblem-
solving,flexibleadjustmentandstresstolerance(77).Conversely,
psychiatricdisordersmayinducetemporarystate-specific
neurocognitivedisruptionsimpairingcognitiveperformance
(78–80).Finally,theselectedmeasuresmaynotreflectdisparities
inlatentcognitiveabilitiesaspsychologicaldistressmay
impedetestperformanceindirectlythroughlackofperformance
motivation,lowself-efficacyandincreasedengagementin
distractingworrisomethoughtsortask-irrelevantcognition.

TheuseofanIQcriterioninthediagnosisofIDisthought
toreflectarelationshipbetweenintellectualandeveryday
functioning,andmoststudiesidentifyborderlineintellectual
disabilitysolelyfromintellectualfunctioningmeasures,i.e.,BIF
(29).Whilethecurrentstudyfounddisparitiesintheassociated
clinicalfeaturesbetweentheBIFandnon-BIFpatientswith
pSUD,thedifferenceswereprimarilyreservedtotheSCL-90-
RGSIscore.Surprisingly,thefindingsthusdidnotsupportthe
presenceofamoreglobalimpairmentinBIFcomparedtonon-
BIFpatientswithpSUD.e.g.,educationalattainmentistypically
showntobeassociatedwithhigherintellectualfunctioning(81–
83).However,toaccessspecializedtreatmentforSUDswithinthe
Norwegianpublichealthservice,patientsmustexhibitseverely
debilitatingsubstanceuse.Furthermore,boththeBIF,andnon-
BIFgroupsshareapproximatelythesameearlyonsetofsubstance
use(13years).Bothearlyonsetandsubsequentseveresubstance
uselikelyattenuatethepredictivevalueofIQbyexertingamajor
detrimentalinfluenceonscholasticperformance(84),attendance
(85),dropout(86–89),andoverallsocialadjustment.

ThepresentstudyusedtheclassificationofBIFratherthan
borderlineintellectualdisability,asthelatterreliesonadditional
measuresofadaptivefunctioningandonsetbefore18yearsof
age.Inaddition,severalstudiesinvestigatedtheclinicalfeatures
ofco-occurringBIFandSUDbycombiningtheIQrangesofBIF
andmildID(2,24,35,90,91).Theriskfactorsandassociations
identifiedinthesestudiesmayresultfromtheinclusionof
aproportionofindividualswithID.Alternatively,ourresults
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TABLE2|WASIscoresinthetotalsamplestratifiedaccordingtointellectualfunctioning.
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may be used to argue that intellectual functioning, as measured
by WASI or otherwise, may be less useful when accounting
for differences in clinical features and everyday functioning in
patients with SUD.

Strengths and Limitations
The current cohort was recruited from a multitude of specialized
and diversified SUD rehabilitation services including both in-
and out-patient units targeting different patient groups with
regard to type and severity of comorbid psychiatric disorders,
the severity of substance use, and degree of social adjustment and
functioning, as well as the stage of the rehabilitation process. The
universal access to health care in Norway allows the collection
of a more comprehensive sample relative to countries where
care is privatized and costly. Thus, the findings of the current
study cannot necessarily be generalized to a specific clinical
population (e.g., in-patients), but do elucidate the general state
of intellectual functioning and associated clinical features among
patients with pSUD.

Most previous studies investigated the clinical features of
individuals with substance use among patients already identified
as having ID (IQ< 70) orMBID (IQ= 50–85) (2). To the authors
knowledge, this study is the first to examine the prevalence rates
and associated demographic and clinical factors in individuals
with previous unidentified BIF (IQ= 70–85) in both in- and out-
patients receiving mainstream SUD services for polysubstance
abuse. The current study’s main findings are consistent with the
few other studies from a SUD population, who identify an over-
representation of impaired intellectual function among patients
with SUD (24, 29). The current study adds on to these results
by controlling for the effect of age, gender, years of education,
age of onset of substance use, history of injecting drugs and
satisfaction with life, in the analysis of the association between
BIF and psychological distress.

The main limitation of this study concerns the
representativeness of the Norwegian WASI test norms.
Previous studies have shown that WASI tends to overestimate
the FSIQ IQ level in Norwegian samples (92, 93), which may
have led to the underestimation of the prevalence rate of BIF in
the current study. In addition, the clinical differences between
the BIF and non-BIF groups in the sample may have been
masked if a skewed cut-of value of BIF have led to inclusion
of non-BIF patients within the BIF group. Furthermore,
WASI has not explicitly been validated for patients with SUD
with a high level of psychological distress, which may also
have affected the results of the present study. Finally, the
STAYER cohort was recruited using convenience sampling
in a clinical setting, which is vulnerable to ascertainment
biases by undersampling patients with lower intellectual
functioning, low motivation for change and lower-functioning
patients with BIF.

Clinical Implications
BIF among patients with SUD is common. Screening for
intellectual functioning should therefore always be considered
as part of the clinical practice, and treatment programs should

account for a significant sub-population of patients with co-
occuring SUD and intellectual impairments.

Clinicians should not only be wary of elevated levels of
psychological distress in patients with SUD (54), but also that
BIF may represent a potential added risk factor for detrimental
treatment outcomes, drug-seeking behavior and relapse. Studies
aimed at examining potential factors that mediate and moderate
the relationship between psychological distress and intellectual
functioning are therefore strongly warranted.

The current study could not establish a relationship between
BIF status and social adjustment, which further highlights the
importance of including data pertaining to everyday functioning
in the assessment and diagnosis of ID, as well as the classification
of borderline intellectual disability. Conjointly, measurements
of general intellectual functioning may, to a lesser degree,
predict social adjustment in patients with SUD. Furthermore,
the associated risk factors as well as the long-term rehabilitation
trajectories and prognosis of the co-occurrence of SUD and BIF
are mostly unknown and warrant further investigation.
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byWASIorotherwise,maybelessusefulwhenaccounting
fordifferencesinclinicalfeaturesandeverydayfunctioningin
patientswithSUD.

StrengthsandLimitations
Thecurrentcohortwasrecruitedfromamultitudeofspecialized
anddiversifiedSUDrehabilitationservicesincludingbothin-
andout-patientunitstargetingdifferentpatientgroupswith
regardtotypeandseverityofcomorbidpsychiatricdisorders,
theseverityofsubstanceuse,anddegreeofsocialadjustmentand
functioning,aswellasthestageoftherehabilitationprocess.The
universalaccesstohealthcareinNorwayallowsthecollection
ofamorecomprehensivesamplerelativetocountrieswhere
careisprivatizedandcostly.Thus,thefindingsofthecurrent
studycannotnecessarilybegeneralizedtoaspecificclinical
population(e.g.,in-patients),butdoelucidatethegeneralstate
ofintellectualfunctioningandassociatedclinicalfeaturesamong
patientswithpSUD.

Mostpreviousstudiesinvestigatedtheclinicalfeaturesof
individualswithsubstanceuseamongpatientsalreadyidentified
ashavingID(IQ<70)orMBID(IQ=50–85)(2).Totheauthors
knowledge,thisstudyisthefirsttoexaminetheprevalencerates
andassociateddemographicandclinicalfactorsinindividuals
withpreviousunidentifiedBIF(IQ=70–85)inbothin-andout-
patientsreceivingmainstreamSUDservicesforpolysubstance
abuse.Thecurrentstudy’smainfindingsareconsistentwiththe
fewotherstudiesfromaSUDpopulation,whoidentifyanover-
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STAYERcohortwasrecruitedusingconveniencesampling
inaclinicalsetting,whichisvulnerabletoascertainment
biasesbyundersamplingpatientswithlowerintellectual
functioning,lowmotivationforchangeandlower-functioning
patientswithBIF.

ClinicalImplications
BIFamongpatientswithSUDiscommon.Screeningfor
intellectualfunctioningshouldthereforealwaysbeconsidered
aspartoftheclinicalpractice,andtreatmentprogramsshould

accountforasignificantsub-populationofpatientswithco-
occuringSUDandintellectualimpairments.

Cliniciansshouldnotonlybewaryofelevatedlevelsof
psychologicaldistressinpatientswithSUD(54),butalsothat
BIFmayrepresentapotentialaddedriskfactorfordetrimental
treatmentoutcomes,drug-seekingbehaviorandrelapse.Studies
aimedatexaminingpotentialfactorsthatmediateandmoderate
therelationshipbetweenpsychologicaldistressandintellectual
functioningarethereforestronglywarranted.

Thecurrentstudycouldnotestablisharelationshipbetween
BIFstatusandsocialadjustment,whichfurtherhighlightsthe
importanceofincludingdatapertainingtoeverydayfunctioning
intheassessmentanddiagnosisofID,aswellastheclassification
ofborderlineintellectualdisability.Conjointly,measurements
ofgeneralintellectualfunctioningmay,toalesserdegree,
predictsocialadjustmentinpatientswithSUD.Furthermore,
theassociatedriskfactorsaswellasthelong-termrehabilitation
trajectoriesandprognosisoftheco-occurrenceofSUDandBIF
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may be used to argue that intellectual functioning, as measured
by WASI or otherwise, may be less useful when accounting
for differences in clinical features and everyday functioning in
patients with SUD.

Strengths and Limitations
The current cohort was recruited from a multitude of specialized
and diversified SUD rehabilitation services including both in-
and out-patient units targeting different patient groups with
regard to type and severity of comorbid psychiatric disorders,
the severity of substance use, and degree of social adjustment and
functioning, as well as the stage of the rehabilitation process. The
universal access to health care in Norway allows the collection
of a more comprehensive sample relative to countries where
care is privatized and costly. Thus, the findings of the current
study cannot necessarily be generalized to a specific clinical
population (e.g., in-patients), but do elucidate the general state
of intellectual functioning and associated clinical features among
patients with pSUD.

Most previous studies investigated the clinical features of
individuals with substance use among patients already identified
as having ID (IQ< 70) orMBID (IQ= 50–85) (2). To the authors
knowledge, this study is the first to examine the prevalence rates
and associated demographic and clinical factors in individuals
with previous unidentified BIF (IQ= 70–85) in both in- and out-
patients receiving mainstream SUD services for polysubstance
abuse. The current study’s main findings are consistent with the
few other studies from a SUD population, who identify an over-
representation of impaired intellectual function among patients
with SUD (24, 29). The current study adds on to these results
by controlling for the effect of age, gender, years of education,
age of onset of substance use, history of injecting drugs and
satisfaction with life, in the analysis of the association between
BIF and psychological distress.

The main limitation of this study concerns the
representativeness of the Norwegian WASI test norms.
Previous studies have shown that WASI tends to overestimate
the FSIQ IQ level in Norwegian samples (92, 93), which may
have led to the underestimation of the prevalence rate of BIF in
the current study. In addition, the clinical differences between
the BIF and non-BIF groups in the sample may have been
masked if a skewed cut-of value of BIF have led to inclusion
of non-BIF patients within the BIF group. Furthermore,
WASI has not explicitly been validated for patients with SUD
with a high level of psychological distress, which may also
have affected the results of the present study. Finally, the
STAYER cohort was recruited using convenience sampling
in a clinical setting, which is vulnerable to ascertainment
biases by undersampling patients with lower intellectual
functioning, low motivation for change and lower-functioning
patients with BIF.

Clinical Implications
BIF among patients with SUD is common. Screening for
intellectual functioning should therefore always be considered
as part of the clinical practice, and treatment programs should

account for a significant sub-population of patients with co-
occuring SUD and intellectual impairments.

Clinicians should not only be wary of elevated levels of
psychological distress in patients with SUD (54), but also that
BIF may represent a potential added risk factor for detrimental
treatment outcomes, drug-seeking behavior and relapse. Studies
aimed at examining potential factors that mediate and moderate
the relationship between psychological distress and intellectual
functioning are therefore strongly warranted.

The current study could not establish a relationship between
BIF status and social adjustment, which further highlights the
importance of including data pertaining to everyday functioning
in the assessment and diagnosis of ID, as well as the classification
of borderline intellectual disability. Conjointly, measurements
of general intellectual functioning may, to a lesser degree,
predict social adjustment in patients with SUD. Furthermore,
the associated risk factors as well as the long-term rehabilitation
trajectories and prognosis of the co-occurrence of SUD and BIF
are mostly unknown and warrant further investigation.
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Abstract
Introduction: Cognitive impairments among patients with
substance use disorders are prevalent and associated with
adverse treatment outcomes. However, knowledge of the
predictive value of broad cognitive screening instruments on
long-term treatment outcomes is limited. The present study
aimed to examine the predictive value of measures from the
Montreal Cognitive Assessment® (MoCA®), Wechsler Abbre-
viated Scale of Intelligence (WASI), and the Behaviour Rating
Inventory of Executive Function – Adult version (BRIEF-A) on
self-reported long-term substance use and abstinence in
patients with polysubstance use disorders (pSUD). Methods:
A cohort (N = 164) of patients with pSUD who started a new
treatment sequence in the Stavanger University Hospital
catchment area were recruited and followed prospectively for
5 years. Participants completed neurocognitive testing with
the MoCA®, WASI, and BRIEF-A at inclusion and were cate-
gorized as cognitively impaired or non-impaired according to
recommended cut-off values. The sum score of the items
from the Drug Use Disorders Identification Test Consumption
scale (DUDIT-C) was used as a measure of substance use
outcome 1 and 5 years after inclusion. We defined substance
abstinence (DUDIT-C = 0) and heavy substance use (DUDIT-C

≥7) to determine whether cognitive impairments measured
by the respective instruments were associatedwith and could
predict abstinence and heavy substance use 1 and 5 years
after baseline. Results: At the 1-year follow-up, 54% of the
total sample reported total abstinence from substances.
Conversely, 31% presented heavy substance use. At 5 years,
64% of the total sample reported abstinence from substances,
while 25% presented heavy substance use. The results
showed a statistically significant association between cog-
nitive impairment defined from MoCA® and higher contin-
uous scores on DUDIT-C at 1-year follow-up. There were no
differences in substance abstinence or heavy substance use
between patients with and without cognitive impairment at
the 1- and 5-year follow-ups. Furthermore, cognitive im-
pairment did not explain substance abstinence or heavy
substance use at the 1- and 5-year follow-ups. Conclusion:
Generally, individuals with pSUD may be burdened and lack
psychosocial resources to such an extent that cognitive
functioning plays a subordinate role in long-term recovery.
The present study suggests that results on screening tools
assessing broad cognitive domains at treatment initiation
have limited clinical value in predicting long-term substance
use outcomes. There is a need to establish clinically viable
instruments to assess cognitive functions with well-
established clinical and ecological validity in the SUD
population. © 2023 The Author(s).
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Abstract
Introduction:Cognitiveimpairmentsamongpatientswith
substanceusedisordersareprevalentandassociatedwith
adversetreatmentoutcomes.However,knowledgeofthe
predictivevalueofbroadcognitivescreeninginstrumentson
long-termtreatmentoutcomesislimited.Thepresentstudy
aimedtoexaminethepredictivevalueofmeasuresfromthe
MontrealCognitiveAssessment®(MoCA®),WechslerAbbre-
viatedScaleofIntelligence(WASI),andtheBehaviourRating
InventoryofExecutiveFunction–Adultversion(BRIEF-A)on
self-reportedlong-termsubstanceuseandabstinencein
patientswithpolysubstanceusedisorders(pSUD).Methods:
Acohort(N=164)ofpatientswithpSUDwhostartedanew
treatmentsequenceintheStavangerUniversityHospital
catchmentareawererecruitedandfollowedprospectivelyfor
5years.Participantscompletedneurocognitivetestingwith
theMoCA®,WASI,andBRIEF-Aatinclusionandwerecate-
gorizedascognitivelyimpairedornon-impairedaccordingto
recommendedcut-offvalues.Thesumscoreoftheitems
fromtheDrugUseDisordersIdentificationTestConsumption
scale(DUDIT-C)wasusedasameasureofsubstanceuse
outcome1and5yearsafterinclusion.Wedefinedsubstance
abstinence(DUDIT-C=0)andheavysubstanceuse(DUDIT-C

≥7)todeterminewhethercognitiveimpairmentsmeasured
bytherespectiveinstrumentswereassociatedwithandcould
predictabstinenceandheavysubstanceuse1and5years
afterbaseline.Results:Atthe1-yearfollow-up,54%ofthe
totalsamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.At5years,
64%ofthetotalsamplereportedabstinencefromsubstances,
while25%presentedheavysubstanceuse.Theresults
showedastatisticallysignificantassociationbetweencog-
nitiveimpairmentdefinedfromMoCA®andhighercontin-
uousscoresonDUDIT-Cat1-yearfollow-up.Therewereno
differencesinsubstanceabstinenceorheavysubstanceuse
betweenpatientswithandwithoutcognitiveimpairmentat
the1-and5-yearfollow-ups.Furthermore,cognitiveim-
pairmentdidnotexplainsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.Conclusion:
Generally,individualswithpSUDmaybeburdenedandlack
psychosocialresourcestosuchanextentthatcognitive
functioningplaysasubordinateroleinlong-termrecovery.
Thepresentstudysuggeststhatresultsonscreeningtools
assessingbroadcognitivedomainsattreatmentinitiation
havelimitedclinicalvalueinpredictinglong-termsubstance
useoutcomes.Thereisaneedtoestablishclinicallyviable
instrumentstoassesscognitivefunctionswithwell-
establishedclinicalandecologicalvalidityintheSUD
population.©2023TheAuthor(s).
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outcome 1 and 5 years after inclusion. We defined substance
abstinence (DUDIT-C = 0) and heavy substance use (DUDIT-C

≥7) to determine whether cognitive impairments measured
by the respective instruments were associatedwith and could
predict abstinence and heavy substance use 1 and 5 years
after baseline. Results: At the 1-year follow-up, 54% of the
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Abstract
Introduction:Cognitiveimpairmentsamongpatientswith
substanceusedisordersareprevalentandassociatedwith
adversetreatmentoutcomes.However,knowledgeofthe
predictivevalueofbroadcognitivescreeninginstrumentson
long-termtreatmentoutcomesislimited.Thepresentstudy
aimedtoexaminethepredictivevalueofmeasuresfromthe
MontrealCognitiveAssessment®(MoCA®),WechslerAbbre-
viatedScaleofIntelligence(WASI),andtheBehaviourRating
InventoryofExecutiveFunction–Adultversion(BRIEF-A)on
self-reportedlong-termsubstanceuseandabstinencein
patientswithpolysubstanceusedisorders(pSUD).Methods:
Acohort(N=164)ofpatientswithpSUDwhostartedanew
treatmentsequenceintheStavangerUniversityHospital
catchmentareawererecruitedandfollowedprospectivelyfor
5years.Participantscompletedneurocognitivetestingwith
theMoCA®,WASI,andBRIEF-Aatinclusionandwerecate-
gorizedascognitivelyimpairedornon-impairedaccordingto
recommendedcut-offvalues.Thesumscoreoftheitems
fromtheDrugUseDisordersIdentificationTestConsumption
scale(DUDIT-C)wasusedasameasureofsubstanceuse
outcome1and5yearsafterinclusion.Wedefinedsubstance
abstinence(DUDIT-C=0)andheavysubstanceuse(DUDIT-C

≥7)todeterminewhethercognitiveimpairmentsmeasured
bytherespectiveinstrumentswereassociatedwithandcould
predictabstinenceandheavysubstanceuse1and5years
afterbaseline.Results:Atthe1-yearfollow-up,54%ofthe
totalsamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.At5years,
64%ofthetotalsamplereportedabstinencefromsubstances,
while25%presentedheavysubstanceuse.Theresults
showedastatisticallysignificantassociationbetweencog-
nitiveimpairmentdefinedfromMoCA®andhighercontin-
uousscoresonDUDIT-Cat1-yearfollow-up.Therewereno
differencesinsubstanceabstinenceorheavysubstanceuse
betweenpatientswithandwithoutcognitiveimpairmentat
the1-and5-yearfollow-ups.Furthermore,cognitiveim-
pairmentdidnotexplainsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.Conclusion:
Generally,individualswithpSUDmaybeburdenedandlack
psychosocialresourcestosuchanextentthatcognitive
functioningplaysasubordinateroleinlong-termrecovery.
Thepresentstudysuggeststhatresultsonscreeningtools
assessingbroadcognitivedomainsattreatmentinitiation
havelimitedclinicalvalueinpredictinglong-termsubstance
useoutcomes.Thereisaneedtoestablishclinicallyviable
instrumentstoassesscognitivefunctionswithwell-
establishedclinicalandecologicalvalidityintheSUD
population.©2023TheAuthor(s).

PublishedbyS.KargerAG,Basel

karger@karger.com
www.karger.com/ear

©2023TheAuthor(s).
PublishedbyS.KargerAG,Basel

Correspondenceto:
JensHetland,jens.hetland @ sus.no

ThisarticleislicensedundertheCreativeCommonsAttribution4.0
InternationalLicense(CCBY)(http://www.karger.com/Services/
OpenAccessLicense).Usage,derivativeworksanddistributionare
permittedprovidedthatpropercreditisgiventotheauthorandthe
originalpublisher.

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3

European
Addiction
Research

ResearchArticle

EurAddictRes2023;29:150–159
DOI:10.1159/000528921

Received:April18,2022
Accepted:December23,2022
Publishedonline:April20,2023

PerformanceonCognitiveScreeningTestsand
Long-TermSubstanceUseOutcomesinPatients
withPolysubstanceUseDisorder

JensHetlanda,bEgonHagenaAstriJ.LundervoldbAleksanderH.Ergaa,b,c

aKORFOR–CenterforAlcoholandDrugResearch,StavangerUniversityHospital,Stavanger,Norway;
bDepartmentofBiologicalandMedicalPsychology,UniversityofBergen,Bergen,Norway;cTheNorwegianCentre
forMovementDisorders,StavangerUniversityHospital,Stavanger,Norway

Keywords
Cognitiveimpairment·Substanceuse·Outcomes·MoCA·IQ

Abstract
Introduction:Cognitiveimpairmentsamongpatientswith
substanceusedisordersareprevalentandassociatedwith
adversetreatmentoutcomes.However,knowledgeofthe
predictivevalueofbroadcognitivescreeninginstrumentson
long-termtreatmentoutcomesislimited.Thepresentstudy
aimedtoexaminethepredictivevalueofmeasuresfromthe
MontrealCognitiveAssessment®(MoCA®),WechslerAbbre-
viatedScaleofIntelligence(WASI),andtheBehaviourRating
InventoryofExecutiveFunction–Adultversion(BRIEF-A)on
self-reportedlong-termsubstanceuseandabstinencein
patientswithpolysubstanceusedisorders(pSUD).Methods:
Acohort(N=164)ofpatientswithpSUDwhostartedanew
treatmentsequenceintheStavangerUniversityHospital
catchmentareawererecruitedandfollowedprospectivelyfor
5years.Participantscompletedneurocognitivetestingwith
theMoCA®,WASI,andBRIEF-Aatinclusionandwerecate-
gorizedascognitivelyimpairedornon-impairedaccordingto
recommendedcut-offvalues.Thesumscoreoftheitems
fromtheDrugUseDisordersIdentificationTestConsumption
scale(DUDIT-C)wasusedasameasureofsubstanceuse
outcome1and5yearsafterinclusion.Wedefinedsubstance
abstinence(DUDIT-C=0)andheavysubstanceuse(DUDIT-C

≥7)todeterminewhethercognitiveimpairmentsmeasured
bytherespectiveinstrumentswereassociatedwithandcould
predictabstinenceandheavysubstanceuse1and5years
afterbaseline.Results:Atthe1-yearfollow-up,54%ofthe
totalsamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.At5years,
64%ofthetotalsamplereportedabstinencefromsubstances,
while25%presentedheavysubstanceuse.Theresults
showedastatisticallysignificantassociationbetweencog-
nitiveimpairmentdefinedfromMoCA®andhighercontin-
uousscoresonDUDIT-Cat1-yearfollow-up.Therewereno
differencesinsubstanceabstinenceorheavysubstanceuse
betweenpatientswithandwithoutcognitiveimpairmentat
the1-and5-yearfollow-ups.Furthermore,cognitiveim-
pairmentdidnotexplainsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.Conclusion:
Generally,individualswithpSUDmaybeburdenedandlack
psychosocialresourcestosuchanextentthatcognitive
functioningplaysasubordinateroleinlong-termrecovery.
Thepresentstudysuggeststhatresultsonscreeningtools
assessingbroadcognitivedomainsattreatmentinitiation
havelimitedclinicalvalueinpredictinglong-termsubstance
useoutcomes.Thereisaneedtoestablishclinicallyviable
instrumentstoassesscognitivefunctionswithwell-
establishedclinicalandecologicalvalidityintheSUD
population.©2023TheAuthor(s).

PublishedbyS.KargerAG,Basel

karger@karger.com
www.karger.com/ear

©2023TheAuthor(s).
PublishedbyS.KargerAG,Basel

Correspondenceto:
JensHetland,jens.hetland @ sus.no

ThisarticleislicensedundertheCreativeCommonsAttribution4.0
InternationalLicense(CCBY)(http://www.karger.com/Services/
OpenAccessLicense).Usage,derivativeworksanddistributionare
permittedprovidedthatpropercreditisgiventotheauthorandthe
originalpublisher.

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3

European
Addiction
Research

ResearchArticle

EurAddictRes2023;29:150–159
DOI:10.1159/000528921

Received:April18,2022
Accepted:December23,2022
Publishedonline:April20,2023

PerformanceonCognitiveScreeningTestsand
Long-TermSubstanceUseOutcomesinPatients
withPolysubstanceUseDisorder

JensHetlanda,bEgonHagenaAstriJ.LundervoldbAleksanderH.Ergaa,b,c

aKORFOR–CenterforAlcoholandDrugResearch,StavangerUniversityHospital,Stavanger,Norway;
bDepartmentofBiologicalandMedicalPsychology,UniversityofBergen,Bergen,Norway;cTheNorwegianCentre
forMovementDisorders,StavangerUniversityHospital,Stavanger,Norway

Keywords
Cognitiveimpairment·Substanceuse·Outcomes·MoCA·IQ

Abstract
Introduction:Cognitiveimpairmentsamongpatientswith
substanceusedisordersareprevalentandassociatedwith
adversetreatmentoutcomes.However,knowledgeofthe
predictivevalueofbroadcognitivescreeninginstrumentson
long-termtreatmentoutcomesislimited.Thepresentstudy
aimedtoexaminethepredictivevalueofmeasuresfromthe
MontrealCognitiveAssessment®(MoCA®),WechslerAbbre-
viatedScaleofIntelligence(WASI),andtheBehaviourRating
InventoryofExecutiveFunction–Adultversion(BRIEF-A)on
self-reportedlong-termsubstanceuseandabstinencein
patientswithpolysubstanceusedisorders(pSUD).Methods:
Acohort(N=164)ofpatientswithpSUDwhostartedanew
treatmentsequenceintheStavangerUniversityHospital
catchmentareawererecruitedandfollowedprospectivelyfor
5years.Participantscompletedneurocognitivetestingwith
theMoCA®,WASI,andBRIEF-Aatinclusionandwerecate-
gorizedascognitivelyimpairedornon-impairedaccordingto
recommendedcut-offvalues.Thesumscoreoftheitems
fromtheDrugUseDisordersIdentificationTestConsumption
scale(DUDIT-C)wasusedasameasureofsubstanceuse
outcome1and5yearsafterinclusion.Wedefinedsubstance
abstinence(DUDIT-C=0)andheavysubstanceuse(DUDIT-C

≥7)todeterminewhethercognitiveimpairmentsmeasured
bytherespectiveinstrumentswereassociatedwithandcould
predictabstinenceandheavysubstanceuse1and5years
afterbaseline.Results:Atthe1-yearfollow-up,54%ofthe
totalsamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.At5years,
64%ofthetotalsamplereportedabstinencefromsubstances,
while25%presentedheavysubstanceuse.Theresults
showedastatisticallysignificantassociationbetweencog-
nitiveimpairmentdefinedfromMoCA®andhighercontin-
uousscoresonDUDIT-Cat1-yearfollow-up.Therewereno
differencesinsubstanceabstinenceorheavysubstanceuse
betweenpatientswithandwithoutcognitiveimpairmentat
the1-and5-yearfollow-ups.Furthermore,cognitiveim-
pairmentdidnotexplainsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.Conclusion:
Generally,individualswithpSUDmaybeburdenedandlack
psychosocialresourcestosuchanextentthatcognitive
functioningplaysasubordinateroleinlong-termrecovery.
Thepresentstudysuggeststhatresultsonscreeningtools
assessingbroadcognitivedomainsattreatmentinitiation
havelimitedclinicalvalueinpredictinglong-termsubstance
useoutcomes.Thereisaneedtoestablishclinicallyviable
instrumentstoassesscognitivefunctionswithwell-
establishedclinicalandecologicalvalidityintheSUD
population.©2023TheAuthor(s).

PublishedbyS.KargerAG,Basel

karger@karger.com
www.karger.com/ear

©2023TheAuthor(s).
PublishedbyS.KargerAG,Basel

Correspondenceto:
JensHetland,jens.hetland @ sus.no

ThisarticleislicensedundertheCreativeCommonsAttribution4.0
InternationalLicense(CCBY)(http://www.karger.com/Services/
OpenAccessLicense).Usage,derivativeworksanddistributionare
permittedprovidedthatpropercreditisgiventotheauthorandthe
originalpublisher.

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3

European
Addiction
Research

ResearchArticle

EurAddictRes2023;29:150–159
DOI:10.1159/000528921

Received:April18,2022
Accepted:December23,2022
Publishedonline:April20,2023

PerformanceonCognitiveScreeningTestsand
Long-TermSubstanceUseOutcomesinPatients
withPolysubstanceUseDisorder

JensHetlanda,bEgonHagenaAstriJ.LundervoldbAleksanderH.Ergaa,b,c

aKORFOR–CenterforAlcoholandDrugResearch,StavangerUniversityHospital,Stavanger,Norway;
bDepartmentofBiologicalandMedicalPsychology,UniversityofBergen,Bergen,Norway;cTheNorwegianCentre
forMovementDisorders,StavangerUniversityHospital,Stavanger,Norway

Keywords
Cognitiveimpairment·Substanceuse·Outcomes·MoCA·IQ

Abstract
Introduction:Cognitiveimpairmentsamongpatientswith
substanceusedisordersareprevalentandassociatedwith
adversetreatmentoutcomes.However,knowledgeofthe
predictivevalueofbroadcognitivescreeninginstrumentson
long-termtreatmentoutcomesislimited.Thepresentstudy
aimedtoexaminethepredictivevalueofmeasuresfromthe
MontrealCognitiveAssessment®(MoCA®),WechslerAbbre-
viatedScaleofIntelligence(WASI),andtheBehaviourRating
InventoryofExecutiveFunction–Adultversion(BRIEF-A)on
self-reportedlong-termsubstanceuseandabstinencein
patientswithpolysubstanceusedisorders(pSUD).Methods:
Acohort(N=164)ofpatientswithpSUDwhostartedanew
treatmentsequenceintheStavangerUniversityHospital
catchmentareawererecruitedandfollowedprospectivelyfor
5years.Participantscompletedneurocognitivetestingwith
theMoCA®,WASI,andBRIEF-Aatinclusionandwerecate-
gorizedascognitivelyimpairedornon-impairedaccordingto
recommendedcut-offvalues.Thesumscoreoftheitems
fromtheDrugUseDisordersIdentificationTestConsumption
scale(DUDIT-C)wasusedasameasureofsubstanceuse
outcome1and5yearsafterinclusion.Wedefinedsubstance
abstinence(DUDIT-C=0)andheavysubstanceuse(DUDIT-C

≥7)todeterminewhethercognitiveimpairmentsmeasured
bytherespectiveinstrumentswereassociatedwithandcould
predictabstinenceandheavysubstanceuse1and5years
afterbaseline.Results:Atthe1-yearfollow-up,54%ofthe
totalsamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.At5years,
64%ofthetotalsamplereportedabstinencefromsubstances,
while25%presentedheavysubstanceuse.Theresults
showedastatisticallysignificantassociationbetweencog-
nitiveimpairmentdefinedfromMoCA®andhighercontin-
uousscoresonDUDIT-Cat1-yearfollow-up.Therewereno
differencesinsubstanceabstinenceorheavysubstanceuse
betweenpatientswithandwithoutcognitiveimpairmentat
the1-and5-yearfollow-ups.Furthermore,cognitiveim-
pairmentdidnotexplainsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.Conclusion:
Generally,individualswithpSUDmaybeburdenedandlack
psychosocialresourcestosuchanextentthatcognitive
functioningplaysasubordinateroleinlong-termrecovery.
Thepresentstudysuggeststhatresultsonscreeningtools
assessingbroadcognitivedomainsattreatmentinitiation
havelimitedclinicalvalueinpredictinglong-termsubstance
useoutcomes.Thereisaneedtoestablishclinicallyviable
instrumentstoassesscognitivefunctionswithwell-
establishedclinicalandecologicalvalidityintheSUD
population.©2023TheAuthor(s).

PublishedbyS.KargerAG,Basel

karger@karger.com
www.karger.com/ear

©2023TheAuthor(s).
PublishedbyS.KargerAG,Basel

Correspondenceto:
JensHetland,jens.hetland @ sus.no

ThisarticleislicensedundertheCreativeCommonsAttribution4.0
InternationalLicense(CCBY)(http://www.karger.com/Services/
OpenAccessLicense).Usage,derivativeworksanddistributionare
permittedprovidedthatpropercreditisgiventotheauthorandthe
originalpublisher.

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3



Introduction

The prevalence of cognitive impairments among pa-
tients with substance use disorders (SUDs) is estimated to
be between 30 and 80% [1, 2]. Such impairments may
cause a loss of cognitive and behavioural flexibility and
capacity to assimilate and engage in treatment pro-
grammes that often have an educative and cognitive
emphasis [3, 4]. Indeed, previous findings suggest that
cognitive impairments are associated with poorer SUD-
treatment outcomes through lower recognition of
problem use [5], lower treatment adherence [6], lower
outpatient therapy attendance [7], a high dropout rate
[8], relapse proneness [9], lower self-efficacy [10], and
reduced disposition to change and desire for help [11, 12].

Abstinence is often considered a safe approach and
the ultimate goal of SUD treatment [13]. Studies also
suggest abstinence improves the quality of life, psy-
chological distress, and executive function [14]. How-
ever, abstinence-based treatment may not be considered
realistic for all patients with a SUD. For some, the
primary clinical goal of treatment may rather be harm
reduction, sustaining or improving daily life function-
ing, and preventing debilitating heavy substance use. In
a clinical context, identifying long-term risk factors for
abstinence and heavy substance use is paramount to
tailor treatment to the patients’ needs. Although cog-
nitive impairments have been associated with adverse
short-term treatment outcomes from SUD treatment,
the ultralong-term outcome trajectories and recovery
patterns of patients with cognitive impairments are still
largely unknown. In fact, longitudinal studies investi-
gating cognitive predictors rarely exceed 12 months.

Treatment retention is considered a key predictor of
treatment outcome and constitutes a considerable chal-
lenge in treating patients with SUDs [15, 16]. Treatment
may significantly reduce substance intake, but remission
with or without abstinence and treatment is common [17,
18]. McKellar, Harris, andMoos [19] found that cognitive
impairment predicted treatment dropout but not sub-
stance intake 5 years after dropping out of treatment.
Thus, predictors of treatment dropout or early relapse
may not correspond to predictors of long-term outcomes.
Further longitudinal studies on associations between
cognitive function and treatment outcome are therefore
strongly called for.

Accurate identification of cognitive impairments may
be vital to enable personalized interventions. However,
identifying such impairments is challenging in non-
specialized clinical settings. Performance on cognitive
screening tests or self-reports of cognitive functioning

may not give an accurate impression of the patient’s
cognitive functioning and may even be more indicative of
psychological distress than neurocognitive function
[20–22]. In addition, there may be discrepancies between
a therapist’s clinical evaluation of neurocognitive status
and performance on neuropsychological tests [23]. Al-
though the gold standard entails a comprehensive neu-
ropsychological examination, time constraints and the
availability of personnel specialized in designing and
interpreting results from these examinations are limited.
Furthermore, anamnestic information may not be readily
available, and patients may show variable motivation and
attendance that impede the assessment efforts. As a result,
service providers commonly rely on short screening in-
struments measuring broad cognitive domains. However,
the criterion-related and, in particular, the ecological
validity of such cognitive screening instruments in terms
of long-term clinically relevant outcomes in patients
treated for a SUD is not well established [24].

Aim
The overall objective of the present study was to

evaluate the clinical value of including a set of well-known
and commonly used cognitive screening instruments
when patients with a polysubstance disorder (pSUD) are
enrolled in a treatment program. Specifically, the present
study aimed to (1) establish associations between cog-
nitive impairments measured by the Montreal Cognitive
Assessment® (MoCA®), Wechsler Abbreviated Scale of
Intelligence (WASI), and Behaviour Rating Inventory of
Executive Function – Adult version (BRIEF-A) and
substance intake at follow-ups 1 and 5 years after en-
rolling in a treatment programme, and (2) examine the
ability of the MoCA®, WASI, and BRIEF-A to predict
substance abstinence and heavy substance use in patients
with pSUD at the two follow-ups. Accordingly, we hy-
pothesize that cognitive impairment according to at least
one of the screening instruments will be associated with
increased substance use and predict non-abstinence and/
or heavy substance use at 1- and 5-year follow-ups after
enrolment.

Materials and Methods

Design
This study is based on data from the Stavanger Study of

Trajectories of Addiction (STAYER), a prospective longitudinal
cohort study of neurocognitive, psychological, and social recovery
in patients with SUD who started a new treatment sequence in the
Stavanger University Hospital catchment area in Norway.
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emphasis[3,4].Indeed,previousfindingssuggestthat
cognitiveimpairmentsareassociatedwithpoorerSUD-
treatmentoutcomesthroughlowerrecognitionof
problemuse[5],lowertreatmentadherence[6],lower
outpatienttherapyattendance[7],ahighdropoutrate
[8],relapseproneness[9],lowerself-efficacy[10],and
reduceddispositiontochangeanddesireforhelp[11,12].

Abstinenceisoftenconsideredasafeapproachand
theultimategoalofSUDtreatment[13].Studiesalso
suggestabstinenceimprovesthequalityoflife,psy-
chologicaldistress,andexecutivefunction[14].How-
ever,abstinence-basedtreatmentmaynotbeconsidered
realisticforallpatientswithaSUD.Forsome,the
primaryclinicalgoaloftreatmentmayratherbeharm
reduction,sustainingorimprovingdailylifefunction-
ing,andpreventingdebilitatingheavysubstanceuse.In
aclinicalcontext,identifyinglong-termriskfactorsfor
abstinenceandheavysubstanceuseisparamountto
tailortreatmenttothepatients’needs.Althoughcog-
nitiveimpairmentshavebeenassociatedwithadverse
short-termtreatmentoutcomesfromSUDtreatment,
theultralong-termoutcometrajectoriesandrecovery
patternsofpatientswithcognitiveimpairmentsarestill
largelyunknown.Infact,longitudinalstudiesinvesti-
gatingcognitivepredictorsrarelyexceed12months.

Treatmentretentionisconsideredakeypredictorof
treatmentoutcomeandconstitutesaconsiderablechal-
lengeintreatingpatientswithSUDs[15,16].Treatment
maysignificantlyreducesubstanceintake,butremission
withorwithoutabstinenceandtreatmentiscommon[17,
18].McKellar,Harris,andMoos[19]foundthatcognitive
impairmentpredictedtreatmentdropoutbutnotsub-
stanceintake5yearsafterdroppingoutoftreatment.
Thus,predictorsoftreatmentdropoutorearlyrelapse
maynotcorrespondtopredictorsoflong-termoutcomes.
Furtherlongitudinalstudiesonassociationsbetween
cognitivefunctionandtreatmentoutcomearetherefore
stronglycalledfor.

Accurateidentificationofcognitiveimpairmentsmay
bevitaltoenablepersonalizedinterventions.However,
identifyingsuchimpairmentsischallenginginnon-
specializedclinicalsettings.Performanceoncognitive
screeningtestsorself-reportsofcognitivefunctioning

maynotgiveanaccurateimpressionofthepatient’s
cognitivefunctioningandmayevenbemoreindicativeof
psychologicaldistressthanneurocognitivefunction
[20–22].Inaddition,theremaybediscrepanciesbetween
atherapist’sclinicalevaluationofneurocognitivestatus
andperformanceonneuropsychologicaltests[23].Al-
thoughthegoldstandardentailsacomprehensiveneu-
ropsychologicalexamination,timeconstraintsandthe
availabilityofpersonnelspecializedindesigningand
interpretingresultsfromtheseexaminationsarelimited.
Furthermore,anamnesticinformationmaynotbereadily
available,andpatientsmayshowvariablemotivationand
attendancethatimpedetheassessmentefforts.Asaresult,
serviceproviderscommonlyrelyonshortscreeningin-
strumentsmeasuringbroadcognitivedomains.However,
thecriterion-relatedand,inparticular,theecological
validityofsuchcognitivescreeninginstrumentsinterms
oflong-termclinicallyrelevantoutcomesinpatients
treatedforaSUDisnotwellestablished[24].

Aim
Theoverallobjectiveofthepresentstudywasto

evaluatetheclinicalvalueofincludingasetofwell-known
andcommonlyusedcognitivescreeninginstruments
whenpatientswithapolysubstancedisorder(pSUD)are
enrolledinatreatmentprogram.Specifically,thepresent
studyaimedto(1)establishassociationsbetweencog-
nitiveimpairmentsmeasuredbytheMontrealCognitive
Assessment®(MoCA®),WechslerAbbreviatedScaleof
Intelligence(WASI),andBehaviourRatingInventoryof
ExecutiveFunction–Adultversion(BRIEF-A)and
substanceintakeatfollow-ups1and5yearsafteren-
rollinginatreatmentprogramme,and(2)examinethe
abilityoftheMoCA®,WASI,andBRIEF-Atopredict
substanceabstinenceandheavysubstanceuseinpatients
withpSUDatthetwofollow-ups.Accordingly,wehy-
pothesizethatcognitiveimpairmentaccordingtoatleast
oneofthescreeninginstrumentswillbeassociatedwith
increasedsubstanceuseandpredictnon-abstinenceand/
orheavysubstanceuseat1-and5-yearfollow-upsafter
enrolment.

MaterialsandMethods

Design
ThisstudyisbasedondatafromtheStavangerStudyof

TrajectoriesofAddiction(STAYER),aprospectivelongitudinal
cohortstudyofneurocognitive,psychological,andsocialrecovery
inpatientswithSUDwhostartedanewtreatmentsequenceinthe
StavangerUniversityHospitalcatchmentareainNorway.
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Introduction

The prevalence of cognitive impairments among pa-
tients with substance use disorders (SUDs) is estimated to
be between 30 and 80% [1, 2]. Such impairments may
cause a loss of cognitive and behavioural flexibility and
capacity to assimilate and engage in treatment pro-
grammes that often have an educative and cognitive
emphasis [3, 4]. Indeed, previous findings suggest that
cognitive impairments are associated with poorer SUD-
treatment outcomes through lower recognition of
problem use [5], lower treatment adherence [6], lower
outpatient therapy attendance [7], a high dropout rate
[8], relapse proneness [9], lower self-efficacy [10], and
reduced disposition to change and desire for help [11, 12].

Abstinence is often considered a safe approach and
the ultimate goal of SUD treatment [13]. Studies also
suggest abstinence improves the quality of life, psy-
chological distress, and executive function [14]. How-
ever, abstinence-based treatment may not be considered
realistic for all patients with a SUD. For some, the
primary clinical goal of treatment may rather be harm
reduction, sustaining or improving daily life function-
ing, and preventing debilitating heavy substance use. In
a clinical context, identifying long-term risk factors for
abstinence and heavy substance use is paramount to
tailor treatment to the patients’ needs. Although cog-
nitive impairments have been associated with adverse
short-term treatment outcomes from SUD treatment,
the ultralong-term outcome trajectories and recovery
patterns of patients with cognitive impairments are still
largely unknown. In fact, longitudinal studies investi-
gating cognitive predictors rarely exceed 12 months.

Treatment retention is considered a key predictor of
treatment outcome and constitutes a considerable chal-
lenge in treating patients with SUDs [15, 16]. Treatment
may significantly reduce substance intake, but remission
with or without abstinence and treatment is common [17,
18]. McKellar, Harris, andMoos [19] found that cognitive
impairment predicted treatment dropout but not sub-
stance intake 5 years after dropping out of treatment.
Thus, predictors of treatment dropout or early relapse
may not correspond to predictors of long-term outcomes.
Further longitudinal studies on associations between
cognitive function and treatment outcome are therefore
strongly called for.

Accurate identification of cognitive impairments may
be vital to enable personalized interventions. However,
identifying such impairments is challenging in non-
specialized clinical settings. Performance on cognitive
screening tests or self-reports of cognitive functioning

may not give an accurate impression of the patient’s
cognitive functioning and may even be more indicative of
psychological distress than neurocognitive function
[20–22]. In addition, there may be discrepancies between
a therapist’s clinical evaluation of neurocognitive status
and performance on neuropsychological tests [23]. Al-
though the gold standard entails a comprehensive neu-
ropsychological examination, time constraints and the
availability of personnel specialized in designing and
interpreting results from these examinations are limited.
Furthermore, anamnestic information may not be readily
available, and patients may show variable motivation and
attendance that impede the assessment efforts. As a result,
service providers commonly rely on short screening in-
struments measuring broad cognitive domains. However,
the criterion-related and, in particular, the ecological
validity of such cognitive screening instruments in terms
of long-term clinically relevant outcomes in patients
treated for a SUD is not well established [24].

Aim
The overall objective of the present study was to

evaluate the clinical value of including a set of well-known
and commonly used cognitive screening instruments
when patients with a polysubstance disorder (pSUD) are
enrolled in a treatment program. Specifically, the present
study aimed to (1) establish associations between cog-
nitive impairments measured by the Montreal Cognitive
Assessment® (MoCA®), Wechsler Abbreviated Scale of
Intelligence (WASI), and Behaviour Rating Inventory of
Executive Function – Adult version (BRIEF-A) and
substance intake at follow-ups 1 and 5 years after en-
rolling in a treatment programme, and (2) examine the
ability of the MoCA®, WASI, and BRIEF-A to predict
substance abstinence and heavy substance use in patients
with pSUD at the two follow-ups. Accordingly, we hy-
pothesize that cognitive impairment according to at least
one of the screening instruments will be associated with
increased substance use and predict non-abstinence and/
or heavy substance use at 1- and 5-year follow-ups after
enrolment.

Materials and Methods

Design
This study is based on data from the Stavanger Study of

Trajectories of Addiction (STAYER), a prospective longitudinal
cohort study of neurocognitive, psychological, and social recovery
in patients with SUD who started a new treatment sequence in the
Stavanger University Hospital catchment area in Norway.
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Introduction

Theprevalenceofcognitiveimpairmentsamongpa-
tientswithsubstanceusedisorders(SUDs)isestimatedto
bebetween30and80%[1,2].Suchimpairmentsmay
causealossofcognitiveandbehaviouralflexibilityand
capacitytoassimilateandengageintreatmentpro-
grammesthatoftenhaveaneducativeandcognitive
emphasis[3,4].Indeed,previousfindingssuggestthat
cognitiveimpairmentsareassociatedwithpoorerSUD-
treatmentoutcomesthroughlowerrecognitionof
problemuse[5],lowertreatmentadherence[6],lower
outpatienttherapyattendance[7],ahighdropoutrate
[8],relapseproneness[9],lowerself-efficacy[10],and
reduceddispositiontochangeanddesireforhelp[11,12].

Abstinenceisoftenconsideredasafeapproachand
theultimategoalofSUDtreatment[13].Studiesalso
suggestabstinenceimprovesthequalityoflife,psy-
chologicaldistress,andexecutivefunction[14].How-
ever,abstinence-basedtreatmentmaynotbeconsidered
realisticforallpatientswithaSUD.Forsome,the
primaryclinicalgoaloftreatmentmayratherbeharm
reduction,sustainingorimprovingdailylifefunction-
ing,andpreventingdebilitatingheavysubstanceuse.In
aclinicalcontext,identifyinglong-termriskfactorsfor
abstinenceandheavysubstanceuseisparamountto
tailortreatmenttothepatients’needs.Althoughcog-
nitiveimpairmentshavebeenassociatedwithadverse
short-termtreatmentoutcomesfromSUDtreatment,
theultralong-termoutcometrajectoriesandrecovery
patternsofpatientswithcognitiveimpairmentsarestill
largelyunknown.Infact,longitudinalstudiesinvesti-
gatingcognitivepredictorsrarelyexceed12months.

Treatmentretentionisconsideredakeypredictorof
treatmentoutcomeandconstitutesaconsiderablechal-
lengeintreatingpatientswithSUDs[15,16].Treatment
maysignificantlyreducesubstanceintake,butremission
withorwithoutabstinenceandtreatmentiscommon[17,
18].McKellar,Harris,andMoos[19]foundthatcognitive
impairmentpredictedtreatmentdropoutbutnotsub-
stanceintake5yearsafterdroppingoutoftreatment.
Thus,predictorsoftreatmentdropoutorearlyrelapse
maynotcorrespondtopredictorsoflong-termoutcomes.
Furtherlongitudinalstudiesonassociationsbetween
cognitivefunctionandtreatmentoutcomearetherefore
stronglycalledfor.

Accurateidentificationofcognitiveimpairmentsmay
bevitaltoenablepersonalizedinterventions.However,
identifyingsuchimpairmentsischallenginginnon-
specializedclinicalsettings.Performanceoncognitive
screeningtestsorself-reportsofcognitivefunctioning

maynotgiveanaccurateimpressionofthepatient’s
cognitivefunctioningandmayevenbemoreindicativeof
psychologicaldistressthanneurocognitivefunction
[20–22].Inaddition,theremaybediscrepanciesbetween
atherapist’sclinicalevaluationofneurocognitivestatus
andperformanceonneuropsychologicaltests[23].Al-
thoughthegoldstandardentailsacomprehensiveneu-
ropsychologicalexamination,timeconstraintsandthe
availabilityofpersonnelspecializedindesigningand
interpretingresultsfromtheseexaminationsarelimited.
Furthermore,anamnesticinformationmaynotbereadily
available,andpatientsmayshowvariablemotivationand
attendancethatimpedetheassessmentefforts.Asaresult,
serviceproviderscommonlyrelyonshortscreeningin-
strumentsmeasuringbroadcognitivedomains.However,
thecriterion-relatedand,inparticular,theecological
validityofsuchcognitivescreeninginstrumentsinterms
oflong-termclinicallyrelevantoutcomesinpatients
treatedforaSUDisnotwellestablished[24].

Aim
Theoverallobjectiveofthepresentstudywasto
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Setting
A total of 208 patients with SUD were recruited at convenience

from 10 specialized outpatient and residential SUD-treatment
facilities within the Stavanger University Hospital catchment
area between March 2012 and January 2016. To be eligible for
treatment in the Norwegian specialized SUD-treatment services,
patients must meet the criteria for either a diagnosis of F1x.1
harmful use, F1x.2 dependency syndrome, or F63.0 pathological
gambling as defined by the ICD-10 [25]. After a minimum of 2
weeks, a baseline assessment was performed to minimize con-
tamination from drug withdrawal and acute neurotoxic effects
from psychoactive substances [26]. Follow-up assessments were
conducted after 1 and 5 years. Participants were compensated
approximately EUR 40 for their participation. Trained research
personnel of the STAYER research group collected all data. Cli-
nicians working with the patient were naïve to the assessment
results obtained in the current study.

Inclusion Criteria
The inclusion criteria were as follows: (a) patients enrolled in

the treatment program to which they were admitted for at least 2
weeks; (b) patients who met the diagnostic criteria for F1x.1 or
F1x.2; (c) patients over 16 years of age; and (d) patients who
reported polysubstance use defined as the consumption of multiple
substances within the last year before inclusion.

Measures
Demographic and neurocognitive data were obtained by

conducting semi-structured interviews by asking the patients to fill
out questionnaires and perform the selected cognitive tests at
baseline. Substance intake was measured as part of the 1- and 5-
year follow-up assessments [27].

The Montreal Cognitive Assessment (MoCA®) gives an overall
measure of cognitive function [28]. It samples behaviour across 14
performance tasks that engage multiple cognitive domains and is
scored in integers to obtain a total score between 0 and 30. MoCA®

has demonstrated excellent sensitivity and acceptable specificity to
identify mild cognitive impairment at a sum score equal to or
below 25 [28]. MoCA® has demonstrated good test-retest reli-
ability, good internal consistency, and sensitivity in detecting mild
cognitive impairment according to this cut-off value among pa-
tients with SUD [2, 24].

The Wechsler Abbreviated Scale of Intelligence (WASI) was
included to estimate intellectual function [29]. The WASI com-
prises four subtests, two verbal measures of crystallized intelligence
(vocabulary and similarities) and two nonverbal tests of fluent
intelligence (block design and matrix reasoning). WASI subtests
are similar to their Wechsler Adult Intelligence Scale – Third
Edition [30] counterparts but include different items. The full-
scale IQ (FSIQ) was selected to reflect a general intellectual
function (“g-factor”). Cognitive impairment was defined as a FSIQ
<86, which classifies participants with borderline intellectual
disability as cognitively impaired [31].

The BRIEF-A, a self-report questionnaire with high ecological
validity, was included to assess executive functioning in real-life
situations [32, 33]. The BRIEF-A comprises nine subscales and
three composite scores. We examined the validity scales of the
BRIEF-A and utilized the cut-off scores, age norms, and validation
criteria proposed by the original authors [32]. Elevated scores are
associated with substance use status and numerous social

adjustment indicators in patients with SUDs [34]. A t-score of ≥65
on the BRIEF-A Global Executive Composite (GEC) score was
used to identify participants with cognitive impairment.

The Drug Use Identification Test (DUDIT) is a self-report
screening tool to assess substance consumption, substance be-
haviours, and substance-related problems [35]. The DUDIT
comprises 11 items that are reported on a five-point Likert scale
ranging from “never” to “four or more times a week.”We used the
four consumption items from the DUDIT (DUDIT-C) to gauge
substance intake [27] and the DUDIT-C continuous scores when
examining the association between substance intake and cognitive
performance. In addition, we defined two substance intake cate-
gories: total abstinence DUDIT-C score = 0 and heavy substance
use DUDIT-C score ≥7. In the original DUDIT protocol, subjects
reported substance use over the past 12 months. In the current
study, participants were enquired about substance intake per-
taining to the past 3 months.

Statistical Methods
Assumptions of normality were evaluated by inspection of Q-Q

plots and the Shapiro-Wilks test. To obtain optimal statistical
power, we opted not to exclude cases listwise when some cognitive
measures were missing or invalid. The DUDIT-C continuous
scores were significantly skewed at the 1- and 5-year follow-ups
(z-scores 4.56), and Mann-Whitney U test was performed to
evaluate differences between-group means. The χ2 test of inde-
pendence was used to analyse group differences for the categorical
variables. As multiple comparisons were made, Bonferroni ad-
justed p values were used to evaluate the statistical significance of
study dropout and the outcome variables of abstinence and heavy
use at the 1- and 5 year follow-ups. We ran separate logistic re-
gression models with abstinence and heavy use at the follow-ups as
the dependent variables and cognitive impairment defined
according to the specific cognitive screening tool (MoCA®, WASI,
or BRIEF-A), age, and gender as predictors. Statistics were con-
ducted using the statistical software package SPSS version 26 (IBM
Corp., released 2019).

Results

Of the 164 participants included in this study, 144
participants were available for the 1-year follow-up as-
sessment, and 108 participants were available for the 5-
year follow-up assessment. The flow of participants and
available data are presented in Figure 1. Note, only one
participant scored in the IQ range below 70 (IQ = 67).

Table 1 shows the demographic features of the sample
at baseline, presented separately for the cognitively im-
paired and non-impaired groups. Patients with cognitive
impairment were younger (Mdn = 24.0) than patients
without cognitive impairment (Mdn = 27.0), U = 5,808.5,
p = 0.028 when impairment was defined according to the
GEC scale from BRIEF-A.

Regarding cognitive performance at baseline, 33% of
the sample met the criterion for cognitive impairments
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Measures
Demographicandneurocognitivedatawereobtainedby

conductingsemi-structuredinterviewsbyaskingthepatientstofill
outquestionnairesandperformtheselectedcognitivetestsat
baseline.Substanceintakewasmeasuredaspartofthe1-and5-
yearfollow-upassessments[27].

TheMontrealCognitiveAssessment(MoCA®)givesanoverall
measureofcognitivefunction[28].Itsamplesbehaviouracross14
performancetasksthatengagemultiplecognitivedomainsandis
scoredinintegerstoobtainatotalscorebetween0and30.MoCA®
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below25[28].MoCA®hasdemonstratedgoodtest-retestreli-
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haviours,andsubstance-relatedproblems[35].TheDUDIT
comprises11itemsthatarereportedonafive-pointLikertscale
rangingfrom“never”to“fourormoretimesaweek.”Weusedthe
fourconsumptionitemsfromtheDUDIT(DUDIT-C)togauge
substanceintake[27]andtheDUDIT-Ccontinuousscoreswhen
examiningtheassociationbetweensubstanceintakeandcognitive
performance.Inaddition,wedefinedtwosubstanceintakecate-
gories:totalabstinenceDUDIT-Cscore=0andheavysubstance
useDUDIT-Cscore≥7.IntheoriginalDUDITprotocol,subjects
reportedsubstanceuseoverthepast12months.Inthecurrent
study,participantswereenquiredaboutsubstanceintakeper-
tainingtothepast3months.

StatisticalMethods
AssumptionsofnormalitywereevaluatedbyinspectionofQ-Q

plotsandtheShapiro-Wilkstest.Toobtainoptimalstatistical
power,weoptednottoexcludecaseslistwisewhensomecognitive
measuresweremissingorinvalid.TheDUDIT-Ccontinuous
scoresweresignificantlyskewedatthe1-and5-yearfollow-ups
(z-scores4.56),andMann-WhitneyUtestwasperformedto
evaluatedifferencesbetween-groupmeans.Theχ2testofinde-
pendencewasusedtoanalysegroupdifferencesforthecategorical
variables.Asmultiplecomparisonsweremade,Bonferroniad-
justedpvalueswereusedtoevaluatethestatisticalsignificanceof
studydropoutandtheoutcomevariablesofabstinenceandheavy
useatthe1-and5yearfollow-ups.Weranseparatelogisticre-
gressionmodelswithabstinenceandheavyuseatthefollow-upsas
thedependentvariablesandcognitiveimpairmentdefined
accordingtothespecificcognitivescreeningtool(MoCA®,WASI,
orBRIEF-A),age,andgenderaspredictors.Statisticswerecon-
ductedusingthestatisticalsoftwarepackageSPSSversion26(IBM
Corp.,released2019).

Results

Ofthe164participantsincludedinthisstudy,144
participantswereavailableforthe1-yearfollow-upas-
sessment,and108participantswereavailableforthe5-
yearfollow-upassessment.Theflowofparticipantsand
availabledataarepresentedinFigure1.Note,onlyone
participantscoredintheIQrangebelow70(IQ=67).

Table1showsthedemographicfeaturesofthesample
atbaseline,presentedseparatelyforthecognitivelyim-
pairedandnon-impairedgroups.Patientswithcognitive
impairmentwereyounger(Mdn=24.0)thanpatients
withoutcognitiveimpairment(Mdn=27.0),U=5,808.5,
p=0.028whenimpairmentwasdefinedaccordingtothe
GECscalefromBRIEF-A.

Regardingcognitiveperformanceatbaseline,33%of
thesamplemetthecriterionforcognitiveimpairments
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Setting
A total of 208 patients with SUD were recruited at convenience

from 10 specialized outpatient and residential SUD-treatment
facilities within the Stavanger University Hospital catchment
area between March 2012 and January 2016. To be eligible for
treatment in the Norwegian specialized SUD-treatment services,
patients must meet the criteria for either a diagnosis of F1x.1
harmful use, F1x.2 dependency syndrome, or F63.0 pathological
gambling as defined by the ICD-10 [25]. After a minimum of 2
weeks, a baseline assessment was performed to minimize con-
tamination from drug withdrawal and acute neurotoxic effects
from psychoactive substances [26]. Follow-up assessments were
conducted after 1 and 5 years. Participants were compensated
approximately EUR 40 for their participation. Trained research
personnel of the STAYER research group collected all data. Cli-
nicians working with the patient were naïve to the assessment
results obtained in the current study.

Inclusion Criteria
The inclusion criteria were as follows: (a) patients enrolled in

the treatment program to which they were admitted for at least 2
weeks; (b) patients who met the diagnostic criteria for F1x.1 or
F1x.2; (c) patients over 16 years of age; and (d) patients who
reported polysubstance use defined as the consumption of multiple
substances within the last year before inclusion.

Measures
Demographic and neurocognitive data were obtained by

conducting semi-structured interviews by asking the patients to fill
out questionnaires and perform the selected cognitive tests at
baseline. Substance intake was measured as part of the 1- and 5-
year follow-up assessments [27].

The Montreal Cognitive Assessment (MoCA®) gives an overall
measure of cognitive function [28]. It samples behaviour across 14
performance tasks that engage multiple cognitive domains and is
scored in integers to obtain a total score between 0 and 30. MoCA®

has demonstrated excellent sensitivity and acceptable specificity to
identify mild cognitive impairment at a sum score equal to or
below 25 [28]. MoCA® has demonstrated good test-retest reli-
ability, good internal consistency, and sensitivity in detecting mild
cognitive impairment according to this cut-off value among pa-
tients with SUD [2, 24].

The Wechsler Abbreviated Scale of Intelligence (WASI) was
included to estimate intellectual function [29]. The WASI com-
prises four subtests, two verbal measures of crystallized intelligence
(vocabulary and similarities) and two nonverbal tests of fluent
intelligence (block design and matrix reasoning). WASI subtests
are similar to their Wechsler Adult Intelligence Scale – Third
Edition [30] counterparts but include different items. The full-
scale IQ (FSIQ) was selected to reflect a general intellectual
function (“g-factor”). Cognitive impairment was defined as a FSIQ
<86, which classifies participants with borderline intellectual
disability as cognitively impaired [31].

The BRIEF-A, a self-report questionnaire with high ecological
validity, was included to assess executive functioning in real-life
situations [32, 33]. The BRIEF-A comprises nine subscales and
three composite scores. We examined the validity scales of the
BRIEF-A and utilized the cut-off scores, age norms, and validation
criteria proposed by the original authors [32]. Elevated scores are
associated with substance use status and numerous social

adjustment indicators in patients with SUDs [34]. A t-score of ≥65
on the BRIEF-A Global Executive Composite (GEC) score was
used to identify participants with cognitive impairment.

The Drug Use Identification Test (DUDIT) is a self-report
screening tool to assess substance consumption, substance be-
haviours, and substance-related problems [35]. The DUDIT
comprises 11 items that are reported on a five-point Likert scale
ranging from “never” to “four or more times a week.”We used the
four consumption items from the DUDIT (DUDIT-C) to gauge
substance intake [27] and the DUDIT-C continuous scores when
examining the association between substance intake and cognitive
performance. In addition, we defined two substance intake cate-
gories: total abstinence DUDIT-C score = 0 and heavy substance
use DUDIT-C score ≥7. In the original DUDIT protocol, subjects
reported substance use over the past 12 months. In the current
study, participants were enquired about substance intake per-
taining to the past 3 months.

Statistical Methods
Assumptions of normality were evaluated by inspection of Q-Q

plots and the Shapiro-Wilks test. To obtain optimal statistical
power, we opted not to exclude cases listwise when some cognitive
measures were missing or invalid. The DUDIT-C continuous
scores were significantly skewed at the 1- and 5-year follow-ups
(z-scores 4.56), and Mann-Whitney U test was performed to
evaluate differences between-group means. The χ2 test of inde-
pendence was used to analyse group differences for the categorical
variables. As multiple comparisons were made, Bonferroni ad-
justed p values were used to evaluate the statistical significance of
study dropout and the outcome variables of abstinence and heavy
use at the 1- and 5 year follow-ups. We ran separate logistic re-
gression models with abstinence and heavy use at the follow-ups as
the dependent variables and cognitive impairment defined
according to the specific cognitive screening tool (MoCA®, WASI,
or BRIEF-A), age, and gender as predictors. Statistics were con-
ducted using the statistical software package SPSS version 26 (IBM
Corp., released 2019).

Results

Of the 164 participants included in this study, 144
participants were available for the 1-year follow-up as-
sessment, and 108 participants were available for the 5-
year follow-up assessment. The flow of participants and
available data are presented in Figure 1. Note, only one
participant scored in the IQ range below 70 (IQ = 67).

Table 1 shows the demographic features of the sample
at baseline, presented separately for the cognitively im-
paired and non-impaired groups. Patients with cognitive
impairment were younger (Mdn = 24.0) than patients
without cognitive impairment (Mdn = 27.0), U = 5,808.5,
p = 0.028 when impairment was defined according to the
GEC scale from BRIEF-A.

Regarding cognitive performance at baseline, 33% of
the sample met the criterion for cognitive impairments
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Setting
A total of 208 patients with SUD were recruited at convenience

from 10 specialized outpatient and residential SUD-treatment
facilities within the Stavanger University Hospital catchment
area between March 2012 and January 2016. To be eligible for
treatment in the Norwegian specialized SUD-treatment services,
patients must meet the criteria for either a diagnosis of F1x.1
harmful use, F1x.2 dependency syndrome, or F63.0 pathological
gambling as defined by the ICD-10 [25]. After a minimum of 2
weeks, a baseline assessment was performed to minimize con-
tamination from drug withdrawal and acute neurotoxic effects
from psychoactive substances [26]. Follow-up assessments were
conducted after 1 and 5 years. Participants were compensated
approximately EUR 40 for their participation. Trained research
personnel of the STAYER research group collected all data. Cli-
nicians working with the patient were naïve to the assessment
results obtained in the current study.

Inclusion Criteria
The inclusion criteria were as follows: (a) patients enrolled in

the treatment program to which they were admitted for at least 2
weeks; (b) patients who met the diagnostic criteria for F1x.1 or
F1x.2; (c) patients over 16 years of age; and (d) patients who
reported polysubstance use defined as the consumption of multiple
substances within the last year before inclusion.

Measures
Demographic and neurocognitive data were obtained by

conducting semi-structured interviews by asking the patients to fill
out questionnaires and perform the selected cognitive tests at
baseline. Substance intake was measured as part of the 1- and 5-
year follow-up assessments [27].

The Montreal Cognitive Assessment (MoCA®) gives an overall
measure of cognitive function [28]. It samples behaviour across 14
performance tasks that engage multiple cognitive domains and is
scored in integers to obtain a total score between 0 and 30. MoCA®

has demonstrated excellent sensitivity and acceptable specificity to
identify mild cognitive impairment at a sum score equal to or
below 25 [28]. MoCA® has demonstrated good test-retest reli-
ability, good internal consistency, and sensitivity in detecting mild
cognitive impairment according to this cut-off value among pa-
tients with SUD [2, 24].

The Wechsler Abbreviated Scale of Intelligence (WASI) was
included to estimate intellectual function [29]. The WASI com-
prises four subtests, two verbal measures of crystallized intelligence
(vocabulary and similarities) and two nonverbal tests of fluent
intelligence (block design and matrix reasoning). WASI subtests
are similar to their Wechsler Adult Intelligence Scale – Third
Edition [30] counterparts but include different items. The full-
scale IQ (FSIQ) was selected to reflect a general intellectual
function (“g-factor”). Cognitive impairment was defined as a FSIQ
<86, which classifies participants with borderline intellectual
disability as cognitively impaired [31].

The BRIEF-A, a self-report questionnaire with high ecological
validity, was included to assess executive functioning in real-life
situations [32, 33]. The BRIEF-A comprises nine subscales and
three composite scores. We examined the validity scales of the
BRIEF-A and utilized the cut-off scores, age norms, and validation
criteria proposed by the original authors [32]. Elevated scores are
associated with substance use status and numerous social

adjustment indicators in patients with SUDs [34]. A t-score of ≥65
on the BRIEF-A Global Executive Composite (GEC) score was
used to identify participants with cognitive impairment.

The Drug Use Identification Test (DUDIT) is a self-report
screening tool to assess substance consumption, substance be-
haviours, and substance-related problems [35]. The DUDIT
comprises 11 items that are reported on a five-point Likert scale
ranging from “never” to “four or more times a week.”We used the
four consumption items from the DUDIT (DUDIT-C) to gauge
substance intake [27] and the DUDIT-C continuous scores when
examining the association between substance intake and cognitive
performance. In addition, we defined two substance intake cate-
gories: total abstinence DUDIT-C score = 0 and heavy substance
use DUDIT-C score ≥7. In the original DUDIT protocol, subjects
reported substance use over the past 12 months. In the current
study, participants were enquired about substance intake per-
taining to the past 3 months.

Statistical Methods
Assumptions of normality were evaluated by inspection of Q-Q

plots and the Shapiro-Wilks test. To obtain optimal statistical
power, we opted not to exclude cases listwise when some cognitive
measures were missing or invalid. The DUDIT-C continuous
scores were significantly skewed at the 1- and 5-year follow-ups
(z-scores 4.56), and Mann-Whitney U test was performed to
evaluate differences between-group means. The χ2 test of inde-
pendence was used to analyse group differences for the categorical
variables. As multiple comparisons were made, Bonferroni ad-
justed p values were used to evaluate the statistical significance of
study dropout and the outcome variables of abstinence and heavy
use at the 1- and 5 year follow-ups. We ran separate logistic re-
gression models with abstinence and heavy use at the follow-ups as
the dependent variables and cognitive impairment defined
according to the specific cognitive screening tool (MoCA®, WASI,
or BRIEF-A), age, and gender as predictors. Statistics were con-
ducted using the statistical software package SPSS version 26 (IBM
Corp., released 2019).

Results

Of the 164 participants included in this study, 144
participants were available for the 1-year follow-up as-
sessment, and 108 participants were available for the 5-
year follow-up assessment. The flow of participants and
available data are presented in Figure 1. Note, only one
participant scored in the IQ range below 70 (IQ = 67).

Table 1 shows the demographic features of the sample
at baseline, presented separately for the cognitively im-
paired and non-impaired groups. Patients with cognitive
impairment were younger (Mdn = 24.0) than patients
without cognitive impairment (Mdn = 27.0), U = 5,808.5,
p = 0.028 when impairment was defined according to the
GEC scale from BRIEF-A.

Regarding cognitive performance at baseline, 33% of
the sample met the criterion for cognitive impairments

152 Eur Addict Res 2023;29:150–159
DOI: 10.1159/000528921

Hetland/Hagen/Lundervold/Erga

D
ow
nl
oa
de
d 
fro
m
 h
ttp
://
ka
rg
er
.c
om
/e
ar
/a
rti
cl
e-
pd
f/2
9/
2/
15
0/
39
94
51
7/
00
05
28
92
1.
pd
f b
y 
gu
es
t o
n 
11
 O
ct
ob
er
 2
02
3

Setting
Atotalof208patientswithSUDwererecruitedatconvenience

from10specializedoutpatientandresidentialSUD-treatment
facilitieswithintheStavangerUniversityHospitalcatchment
areabetweenMarch2012andJanuary2016.Tobeeligiblefor
treatmentintheNorwegianspecializedSUD-treatmentservices,
patientsmustmeetthecriteriaforeitheradiagnosisofF1x.1
harmfuluse,F1x.2dependencysyndrome,orF63.0pathological
gamblingasdefinedbytheICD-10[25].Afteraminimumof2
weeks,abaselineassessmentwasperformedtominimizecon-
taminationfromdrugwithdrawalandacuteneurotoxiceffects
frompsychoactivesubstances[26].Follow-upassessmentswere
conductedafter1and5years.Participantswerecompensated
approximatelyEUR40fortheirparticipation.Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Cli-
niciansworkingwiththepatientwerenaïvetotheassessment
resultsobtainedinthecurrentstudy.

InclusionCriteria
Theinclusioncriteriawereasfollows:(a)patientsenrolledin

thetreatmentprogramtowhichtheywereadmittedforatleast2
weeks;(b)patientswhometthediagnosticcriteriaforF1x.1or
F1x.2;(c)patientsover16yearsofage;and(d)patientswho
reportedpolysubstanceusedefinedastheconsumptionofmultiple
substanceswithinthelastyearbeforeinclusion.

Measures
Demographicandneurocognitivedatawereobtainedby

conductingsemi-structuredinterviewsbyaskingthepatientstofill
outquestionnairesandperformtheselectedcognitivetestsat
baseline.Substanceintakewasmeasuredaspartofthe1-and5-
yearfollow-upassessments[27].

TheMontrealCognitiveAssessment(MoCA®)givesanoverall
measureofcognitivefunction[28].Itsamplesbehaviouracross14
performancetasksthatengagemultiplecognitivedomainsandis
scoredinintegerstoobtainatotalscorebetween0and30.MoCA®

hasdemonstratedexcellentsensitivityandacceptablespecificityto
identifymildcognitiveimpairmentatasumscoreequaltoor
below25[28].MoCA®hasdemonstratedgoodtest-retestreli-
ability,goodinternalconsistency,andsensitivityindetectingmild
cognitiveimpairmentaccordingtothiscut-offvalueamongpa-
tientswithSUD[2,24].

TheWechslerAbbreviatedScaleofIntelligence(WASI)was
includedtoestimateintellectualfunction[29].TheWASIcom-
prisesfoursubtests,twoverbalmeasuresofcrystallizedintelligence
(vocabularyandsimilarities)andtwononverbaltestsoffluent
intelligence(blockdesignandmatrixreasoning).WASIsubtests
aresimilartotheirWechslerAdultIntelligenceScale–Third
Edition[30]counterpartsbutincludedifferentitems.Thefull-
scaleIQ(FSIQ)wasselectedtoreflectageneralintellectual
function(“g-factor”).CognitiveimpairmentwasdefinedasaFSIQ
<86,whichclassifiesparticipantswithborderlineintellectual
disabilityascognitivelyimpaired[31].

TheBRIEF-A,aself-reportquestionnairewithhighecological
validity,wasincludedtoassessexecutivefunctioninginreal-life
situations[32,33].TheBRIEF-Acomprisesninesubscalesand
threecompositescores.Weexaminedthevalidityscalesofthe
BRIEF-Aandutilizedthecut-offscores,agenorms,andvalidation
criteriaproposedbytheoriginalauthors[32].Elevatedscoresare
associatedwithsubstanceusestatusandnumeroussocial

adjustmentindicatorsinpatientswithSUDs[34].At-scoreof≥65
ontheBRIEF-AGlobalExecutiveComposite(GEC)scorewas
usedtoidentifyparticipantswithcognitiveimpairment.

TheDrugUseIdentificationTest(DUDIT)isaself-report
screeningtooltoassesssubstanceconsumption,substancebe-
haviours,andsubstance-relatedproblems[35].TheDUDIT
comprises11itemsthatarereportedonafive-pointLikertscale
rangingfrom“never”to“fourormoretimesaweek.”Weusedthe
fourconsumptionitemsfromtheDUDIT(DUDIT-C)togauge
substanceintake[27]andtheDUDIT-Ccontinuousscoreswhen
examiningtheassociationbetweensubstanceintakeandcognitive
performance.Inaddition,wedefinedtwosubstanceintakecate-
gories:totalabstinenceDUDIT-Cscore=0andheavysubstance
useDUDIT-Cscore≥7.IntheoriginalDUDITprotocol,subjects
reportedsubstanceuseoverthepast12months.Inthecurrent
study,participantswereenquiredaboutsubstanceintakeper-
tainingtothepast3months.

StatisticalMethods
AssumptionsofnormalitywereevaluatedbyinspectionofQ-Q

plotsandtheShapiro-Wilkstest.Toobtainoptimalstatistical
power,weoptednottoexcludecaseslistwisewhensomecognitive
measuresweremissingorinvalid.TheDUDIT-Ccontinuous
scoresweresignificantlyskewedatthe1-and5-yearfollow-ups
(z-scores4.56),andMann-WhitneyUtestwasperformedto
evaluatedifferencesbetween-groupmeans.Theχ2testofinde-
pendencewasusedtoanalysegroupdifferencesforthecategorical
variables.Asmultiplecomparisonsweremade,Bonferroniad-
justedpvalueswereusedtoevaluatethestatisticalsignificanceof
studydropoutandtheoutcomevariablesofabstinenceandheavy
useatthe1-and5yearfollow-ups.Weranseparatelogisticre-
gressionmodelswithabstinenceandheavyuseatthefollow-upsas
thedependentvariablesandcognitiveimpairmentdefined
accordingtothespecificcognitivescreeningtool(MoCA®,WASI,
orBRIEF-A),age,andgenderaspredictors.Statisticswerecon-
ductedusingthestatisticalsoftwarepackageSPSSversion26(IBM
Corp.,released2019).

Results

Ofthe164participantsincludedinthisstudy,144
participantswereavailableforthe1-yearfollow-upas-
sessment,and108participantswereavailableforthe5-
yearfollow-upassessment.Theflowofparticipantsand
availabledataarepresentedinFigure1.Note,onlyone
participantscoredintheIQrangebelow70(IQ=67).

Table1showsthedemographicfeaturesofthesample
atbaseline,presentedseparatelyforthecognitivelyim-
pairedandnon-impairedgroups.Patientswithcognitive
impairmentwereyounger(Mdn=24.0)thanpatients
withoutcognitiveimpairment(Mdn=27.0),U=5,808.5,
p=0.028whenimpairmentwasdefinedaccordingtothe
GECscalefromBRIEF-A.

Regardingcognitiveperformanceatbaseline,33%of
thesamplemetthecriterionforcognitiveimpairments
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Setting
Atotalof208patientswithSUDwererecruitedatconvenience

from10specializedoutpatientandresidentialSUD-treatment
facilitieswithintheStavangerUniversityHospitalcatchment
areabetweenMarch2012andJanuary2016.Tobeeligiblefor
treatmentintheNorwegianspecializedSUD-treatmentservices,
patientsmustmeetthecriteriaforeitheradiagnosisofF1x.1
harmfuluse,F1x.2dependencysyndrome,orF63.0pathological
gamblingasdefinedbytheICD-10[25].Afteraminimumof2
weeks,abaselineassessmentwasperformedtominimizecon-
taminationfromdrugwithdrawalandacuteneurotoxiceffects
frompsychoactivesubstances[26].Follow-upassessmentswere
conductedafter1and5years.Participantswerecompensated
approximatelyEUR40fortheirparticipation.Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Cli-
niciansworkingwiththepatientwerenaïvetotheassessment
resultsobtainedinthecurrentstudy.

InclusionCriteria
Theinclusioncriteriawereasfollows:(a)patientsenrolledin

thetreatmentprogramtowhichtheywereadmittedforatleast2
weeks;(b)patientswhometthediagnosticcriteriaforF1x.1or
F1x.2;(c)patientsover16yearsofage;and(d)patientswho
reportedpolysubstanceusedefinedastheconsumptionofmultiple
substanceswithinthelastyearbeforeinclusion.

Measures
Demographicandneurocognitivedatawereobtainedby

conductingsemi-structuredinterviewsbyaskingthepatientstofill
outquestionnairesandperformtheselectedcognitivetestsat
baseline.Substanceintakewasmeasuredaspartofthe1-and5-
yearfollow-upassessments[27].

TheMontrealCognitiveAssessment(MoCA®)givesanoverall
measureofcognitivefunction[28].Itsamplesbehaviouracross14
performancetasksthatengagemultiplecognitivedomainsandis
scoredinintegerstoobtainatotalscorebetween0and30.MoCA®

hasdemonstratedexcellentsensitivityandacceptablespecificityto
identifymildcognitiveimpairmentatasumscoreequaltoor
below25[28].MoCA®hasdemonstratedgoodtest-retestreli-
ability,goodinternalconsistency,andsensitivityindetectingmild
cognitiveimpairmentaccordingtothiscut-offvalueamongpa-
tientswithSUD[2,24].

TheWechslerAbbreviatedScaleofIntelligence(WASI)was
includedtoestimateintellectualfunction[29].TheWASIcom-
prisesfoursubtests,twoverbalmeasuresofcrystallizedintelligence
(vocabularyandsimilarities)andtwononverbaltestsoffluent
intelligence(blockdesignandmatrixreasoning).WASIsubtests
aresimilartotheirWechslerAdultIntelligenceScale–Third
Edition[30]counterpartsbutincludedifferentitems.Thefull-
scaleIQ(FSIQ)wasselectedtoreflectageneralintellectual
function(“g-factor”).CognitiveimpairmentwasdefinedasaFSIQ
<86,whichclassifiesparticipantswithborderlineintellectual
disabilityascognitivelyimpaired[31].

TheBRIEF-A,aself-reportquestionnairewithhighecological
validity,wasincludedtoassessexecutivefunctioninginreal-life
situations[32,33].TheBRIEF-Acomprisesninesubscalesand
threecompositescores.Weexaminedthevalidityscalesofthe
BRIEF-Aandutilizedthecut-offscores,agenorms,andvalidation
criteriaproposedbytheoriginalauthors[32].Elevatedscoresare
associatedwithsubstanceusestatusandnumeroussocial

adjustmentindicatorsinpatientswithSUDs[34].At-scoreof≥65
ontheBRIEF-AGlobalExecutiveComposite(GEC)scorewas
usedtoidentifyparticipantswithcognitiveimpairment.

TheDrugUseIdentificationTest(DUDIT)isaself-report
screeningtooltoassesssubstanceconsumption,substancebe-
haviours,andsubstance-relatedproblems[35].TheDUDIT
comprises11itemsthatarereportedonafive-pointLikertscale
rangingfrom“never”to“fourormoretimesaweek.”Weusedthe
fourconsumptionitemsfromtheDUDIT(DUDIT-C)togauge
substanceintake[27]andtheDUDIT-Ccontinuousscoreswhen
examiningtheassociationbetweensubstanceintakeandcognitive
performance.Inaddition,wedefinedtwosubstanceintakecate-
gories:totalabstinenceDUDIT-Cscore=0andheavysubstance
useDUDIT-Cscore≥7.IntheoriginalDUDITprotocol,subjects
reportedsubstanceuseoverthepast12months.Inthecurrent
study,participantswereenquiredaboutsubstanceintakeper-
tainingtothepast3months.

StatisticalMethods
AssumptionsofnormalitywereevaluatedbyinspectionofQ-Q

plotsandtheShapiro-Wilkstest.Toobtainoptimalstatistical
power,weoptednottoexcludecaseslistwisewhensomecognitive
measuresweremissingorinvalid.TheDUDIT-Ccontinuous
scoresweresignificantlyskewedatthe1-and5-yearfollow-ups
(z-scores4.56),andMann-WhitneyUtestwasperformedto
evaluatedifferencesbetween-groupmeans.Theχ2testofinde-
pendencewasusedtoanalysegroupdifferencesforthecategorical
variables.Asmultiplecomparisonsweremade,Bonferroniad-
justedpvalueswereusedtoevaluatethestatisticalsignificanceof
studydropoutandtheoutcomevariablesofabstinenceandheavy
useatthe1-and5yearfollow-ups.Weranseparatelogisticre-
gressionmodelswithabstinenceandheavyuseatthefollow-upsas
thedependentvariablesandcognitiveimpairmentdefined
accordingtothespecificcognitivescreeningtool(MoCA®,WASI,
orBRIEF-A),age,andgenderaspredictors.Statisticswerecon-
ductedusingthestatisticalsoftwarepackageSPSSversion26(IBM
Corp.,released2019).

Results

Ofthe164participantsincludedinthisstudy,144
participantswereavailableforthe1-yearfollow-upas-
sessment,and108participantswereavailableforthe5-
yearfollow-upassessment.Theflowofparticipantsand
availabledataarepresentedinFigure1.Note,onlyone
participantscoredintheIQrangebelow70(IQ=67).

Table1showsthedemographicfeaturesofthesample
atbaseline,presentedseparatelyforthecognitivelyim-
pairedandnon-impairedgroups.Patientswithcognitive
impairmentwereyounger(Mdn=24.0)thanpatients
withoutcognitiveimpairment(Mdn=27.0),U=5,808.5,
p=0.028whenimpairmentwasdefinedaccordingtothe
GECscalefromBRIEF-A.

Regardingcognitiveperformanceatbaseline,33%of
thesamplemetthecriterionforcognitiveimpairments

152EurAddictRes2023;29:150–159
DOI:10.1159/000528921

Hetland/Hagen/Lundervold/Erga

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3

Setting
Atotalof208patientswithSUDwererecruitedatconvenience

from10specializedoutpatientandresidentialSUD-treatment
facilitieswithintheStavangerUniversityHospitalcatchment
areabetweenMarch2012andJanuary2016.Tobeeligiblefor
treatmentintheNorwegianspecializedSUD-treatmentservices,
patientsmustmeetthecriteriaforeitheradiagnosisofF1x.1
harmfuluse,F1x.2dependencysyndrome,orF63.0pathological
gamblingasdefinedbytheICD-10[25].Afteraminimumof2
weeks,abaselineassessmentwasperformedtominimizecon-
taminationfromdrugwithdrawalandacuteneurotoxiceffects
frompsychoactivesubstances[26].Follow-upassessmentswere
conductedafter1and5years.Participantswerecompensated
approximatelyEUR40fortheirparticipation.Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Cli-
niciansworkingwiththepatientwerenaïvetotheassessment
resultsobtainedinthecurrentstudy.

InclusionCriteria
Theinclusioncriteriawereasfollows:(a)patientsenrolledin

thetreatmentprogramtowhichtheywereadmittedforatleast2
weeks;(b)patientswhometthediagnosticcriteriaforF1x.1or
F1x.2;(c)patientsover16yearsofage;and(d)patientswho
reportedpolysubstanceusedefinedastheconsumptionofmultiple
substanceswithinthelastyearbeforeinclusion.

Measures
Demographicandneurocognitivedatawereobtainedby

conductingsemi-structuredinterviewsbyaskingthepatientstofill
outquestionnairesandperformtheselectedcognitivetestsat
baseline.Substanceintakewasmeasuredaspartofthe1-and5-
yearfollow-upassessments[27].

TheMontrealCognitiveAssessment(MoCA®)givesanoverall
measureofcognitivefunction[28].Itsamplesbehaviouracross14
performancetasksthatengagemultiplecognitivedomainsandis
scoredinintegerstoobtainatotalscorebetween0and30.MoCA®

hasdemonstratedexcellentsensitivityandacceptablespecificityto
identifymildcognitiveimpairmentatasumscoreequaltoor
below25[28].MoCA®hasdemonstratedgoodtest-retestreli-
ability,goodinternalconsistency,andsensitivityindetectingmild
cognitiveimpairmentaccordingtothiscut-offvalueamongpa-
tientswithSUD[2,24].

TheWechslerAbbreviatedScaleofIntelligence(WASI)was
includedtoestimateintellectualfunction[29].TheWASIcom-
prisesfoursubtests,twoverbalmeasuresofcrystallizedintelligence
(vocabularyandsimilarities)andtwononverbaltestsoffluent
intelligence(blockdesignandmatrixreasoning).WASIsubtests
aresimilartotheirWechslerAdultIntelligenceScale–Third
Edition[30]counterpartsbutincludedifferentitems.Thefull-
scaleIQ(FSIQ)wasselectedtoreflectageneralintellectual
function(“g-factor”).CognitiveimpairmentwasdefinedasaFSIQ
<86,whichclassifiesparticipantswithborderlineintellectual
disabilityascognitivelyimpaired[31].

TheBRIEF-A,aself-reportquestionnairewithhighecological
validity,wasincludedtoassessexecutivefunctioninginreal-life
situations[32,33].TheBRIEF-Acomprisesninesubscalesand
threecompositescores.Weexaminedthevalidityscalesofthe
BRIEF-Aandutilizedthecut-offscores,agenorms,andvalidation
criteriaproposedbytheoriginalauthors[32].Elevatedscoresare
associatedwithsubstanceusestatusandnumeroussocial

adjustmentindicatorsinpatientswithSUDs[34].At-scoreof≥65
ontheBRIEF-AGlobalExecutiveComposite(GEC)scorewas
usedtoidentifyparticipantswithcognitiveimpairment.

TheDrugUseIdentificationTest(DUDIT)isaself-report
screeningtooltoassesssubstanceconsumption,substancebe-
haviours,andsubstance-relatedproblems[35].TheDUDIT
comprises11itemsthatarereportedonafive-pointLikertscale
rangingfrom“never”to“fourormoretimesaweek.”Weusedthe
fourconsumptionitemsfromtheDUDIT(DUDIT-C)togauge
substanceintake[27]andtheDUDIT-Ccontinuousscoreswhen
examiningtheassociationbetweensubstanceintakeandcognitive
performance.Inaddition,wedefinedtwosubstanceintakecate-
gories:totalabstinenceDUDIT-Cscore=0andheavysubstance
useDUDIT-Cscore≥7.IntheoriginalDUDITprotocol,subjects
reportedsubstanceuseoverthepast12months.Inthecurrent
study,participantswereenquiredaboutsubstanceintakeper-
tainingtothepast3months.

StatisticalMethods
AssumptionsofnormalitywereevaluatedbyinspectionofQ-Q

plotsandtheShapiro-Wilkstest.Toobtainoptimalstatistical
power,weoptednottoexcludecaseslistwisewhensomecognitive
measuresweremissingorinvalid.TheDUDIT-Ccontinuous
scoresweresignificantlyskewedatthe1-and5-yearfollow-ups
(z-scores4.56),andMann-WhitneyUtestwasperformedto
evaluatedifferencesbetween-groupmeans.Theχ2testofinde-
pendencewasusedtoanalysegroupdifferencesforthecategorical
variables.Asmultiplecomparisonsweremade,Bonferroniad-
justedpvalueswereusedtoevaluatethestatisticalsignificanceof
studydropoutandtheoutcomevariablesofabstinenceandheavy
useatthe1-and5yearfollow-ups.Weranseparatelogisticre-
gressionmodelswithabstinenceandheavyuseatthefollow-upsas
thedependentvariablesandcognitiveimpairmentdefined
accordingtothespecificcognitivescreeningtool(MoCA®,WASI,
orBRIEF-A),age,andgenderaspredictors.Statisticswerecon-
ductedusingthestatisticalsoftwarepackageSPSSversion26(IBM
Corp.,released2019).

Results

Ofthe164participantsincludedinthisstudy,144
participantswereavailableforthe1-yearfollow-upas-
sessment,and108participantswereavailableforthe5-
yearfollow-upassessment.Theflowofparticipantsand
availabledataarepresentedinFigure1.Note,onlyone
participantscoredintheIQrangebelow70(IQ=67).

Table1showsthedemographicfeaturesofthesample
atbaseline,presentedseparatelyforthecognitivelyim-
pairedandnon-impairedgroups.Patientswithcognitive
impairmentwereyounger(Mdn=24.0)thanpatients
withoutcognitiveimpairment(Mdn=27.0),U=5,808.5,
p=0.028whenimpairmentwasdefinedaccordingtothe
GECscalefromBRIEF-A.

Regardingcognitiveperformanceatbaseline,33%of
thesamplemetthecriterionforcognitiveimpairments
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Setting
Atotalof208patientswithSUDwererecruitedatconvenience

from10specializedoutpatientandresidentialSUD-treatment
facilitieswithintheStavangerUniversityHospitalcatchment
areabetweenMarch2012andJanuary2016.Tobeeligiblefor
treatmentintheNorwegianspecializedSUD-treatmentservices,
patientsmustmeetthecriteriaforeitheradiagnosisofF1x.1
harmfuluse,F1x.2dependencysyndrome,orF63.0pathological
gamblingasdefinedbytheICD-10[25].Afteraminimumof2
weeks,abaselineassessmentwasperformedtominimizecon-
taminationfromdrugwithdrawalandacuteneurotoxiceffects
frompsychoactivesubstances[26].Follow-upassessmentswere
conductedafter1and5years.Participantswerecompensated
approximatelyEUR40fortheirparticipation.Trainedresearch
personneloftheSTAYERresearchgroupcollectedalldata.Cli-
niciansworkingwiththepatientwerenaïvetotheassessment
resultsobtainedinthecurrentstudy.

InclusionCriteria
Theinclusioncriteriawereasfollows:(a)patientsenrolledin

thetreatmentprogramtowhichtheywereadmittedforatleast2
weeks;(b)patientswhometthediagnosticcriteriaforF1x.1or
F1x.2;(c)patientsover16yearsofage;and(d)patientswho
reportedpolysubstanceusedefinedastheconsumptionofmultiple
substanceswithinthelastyearbeforeinclusion.

Measures
Demographicandneurocognitivedatawereobtainedby

conductingsemi-structuredinterviewsbyaskingthepatientstofill
outquestionnairesandperformtheselectedcognitivetestsat
baseline.Substanceintakewasmeasuredaspartofthe1-and5-
yearfollow-upassessments[27].

TheMontrealCognitiveAssessment(MoCA®)givesanoverall
measureofcognitivefunction[28].Itsamplesbehaviouracross14
performancetasksthatengagemultiplecognitivedomainsandis
scoredinintegerstoobtainatotalscorebetween0and30.MoCA®

hasdemonstratedexcellentsensitivityandacceptablespecificityto
identifymildcognitiveimpairmentatasumscoreequaltoor
below25[28].MoCA®hasdemonstratedgoodtest-retestreli-
ability,goodinternalconsistency,andsensitivityindetectingmild
cognitiveimpairmentaccordingtothiscut-offvalueamongpa-
tientswithSUD[2,24].

TheWechslerAbbreviatedScaleofIntelligence(WASI)was
includedtoestimateintellectualfunction[29].TheWASIcom-
prisesfoursubtests,twoverbalmeasuresofcrystallizedintelligence
(vocabularyandsimilarities)andtwononverbaltestsoffluent
intelligence(blockdesignandmatrixreasoning).WASIsubtests
aresimilartotheirWechslerAdultIntelligenceScale–Third
Edition[30]counterpartsbutincludedifferentitems.Thefull-
scaleIQ(FSIQ)wasselectedtoreflectageneralintellectual
function(“g-factor”).CognitiveimpairmentwasdefinedasaFSIQ
<86,whichclassifiesparticipantswithborderlineintellectual
disabilityascognitivelyimpaired[31].

TheBRIEF-A,aself-reportquestionnairewithhighecological
validity,wasincludedtoassessexecutivefunctioninginreal-life
situations[32,33].TheBRIEF-Acomprisesninesubscalesand
threecompositescores.Weexaminedthevalidityscalesofthe
BRIEF-Aandutilizedthecut-offscores,agenorms,andvalidation
criteriaproposedbytheoriginalauthors[32].Elevatedscoresare
associatedwithsubstanceusestatusandnumeroussocial

adjustmentindicatorsinpatientswithSUDs[34].At-scoreof≥65
ontheBRIEF-AGlobalExecutiveComposite(GEC)scorewas
usedtoidentifyparticipantswithcognitiveimpairment.

TheDrugUseIdentificationTest(DUDIT)isaself-report
screeningtooltoassesssubstanceconsumption,substancebe-
haviours,andsubstance-relatedproblems[35].TheDUDIT
comprises11itemsthatarereportedonafive-pointLikertscale
rangingfrom“never”to“fourormoretimesaweek.”Weusedthe
fourconsumptionitemsfromtheDUDIT(DUDIT-C)togauge
substanceintake[27]andtheDUDIT-Ccontinuousscoreswhen
examiningtheassociationbetweensubstanceintakeandcognitive
performance.Inaddition,wedefinedtwosubstanceintakecate-
gories:totalabstinenceDUDIT-Cscore=0andheavysubstance
useDUDIT-Cscore≥7.IntheoriginalDUDITprotocol,subjects
reportedsubstanceuseoverthepast12months.Inthecurrent
study,participantswereenquiredaboutsubstanceintakeper-
tainingtothepast3months.

StatisticalMethods
AssumptionsofnormalitywereevaluatedbyinspectionofQ-Q

plotsandtheShapiro-Wilkstest.Toobtainoptimalstatistical
power,weoptednottoexcludecaseslistwisewhensomecognitive
measuresweremissingorinvalid.TheDUDIT-Ccontinuous
scoresweresignificantlyskewedatthe1-and5-yearfollow-ups
(z-scores4.56),andMann-WhitneyUtestwasperformedto
evaluatedifferencesbetween-groupmeans.Theχ2testofinde-
pendencewasusedtoanalysegroupdifferencesforthecategorical
variables.Asmultiplecomparisonsweremade,Bonferroniad-
justedpvalueswereusedtoevaluatethestatisticalsignificanceof
studydropoutandtheoutcomevariablesofabstinenceandheavy
useatthe1-and5yearfollow-ups.Weranseparatelogisticre-
gressionmodelswithabstinenceandheavyuseatthefollow-upsas
thedependentvariablesandcognitiveimpairmentdefined
accordingtothespecificcognitivescreeningtool(MoCA®,WASI,
orBRIEF-A),age,andgenderaspredictors.Statisticswerecon-
ductedusingthestatisticalsoftwarepackageSPSSversion26(IBM
Corp.,released2019).

Results

Ofthe164participantsincludedinthisstudy,144
participantswereavailableforthe1-yearfollow-upas-
sessment,and108participantswereavailableforthe5-
yearfollow-upassessment.Theflowofparticipantsand
availabledataarepresentedinFigure1.Note,onlyone
participantscoredintheIQrangebelow70(IQ=67).

Table1showsthedemographicfeaturesofthesample
atbaseline,presentedseparatelyforthecognitivelyim-
pairedandnon-impairedgroups.Patientswithcognitive
impairmentwereyounger(Mdn=24.0)thanpatients
withoutcognitiveimpairment(Mdn=27.0),U=5,808.5,
p=0.028whenimpairmentwasdefinedaccordingtothe
GECscalefromBRIEF-A.

Regardingcognitiveperformanceatbaseline,33%of
thesamplemetthecriterionforcognitiveimpairments
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according to MoCA®, 18% according to WASI, and 60%
according to BRIEF-A. At the 1-year follow-up, 54% of
the sample reported total abstinence from substances.
Conversely, 31% presented heavy substance use. At the

5-year follow-up, 64% of the sample reported abstinence
from substances, while 25% presented heavy substance
use. Nine (6%) participants dropped out of the study
before the 1-year follow-up assessment, and 38 (23%)

Fig. 1. Flow of participant inclusion, exclusion and missing data at
baseline, 1-year, and 5-year follow-up measurements. Discrep-
ancies between (i) excluded participants from the total sample and
(ii) the number of included protocols at baseline and follow-up are
due to overlap between protocols already excluded at baseline and
participants who had dropped out or were unreachable at follow-

up. Thus, a) 17 BRIEF-A protocols were excluded at 1-year follow-
up measurements, and b) 55 WASI and c) 51 BRIEF-A protocols
were excluded at 5-year follow-up measurements. MoCA®,
Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated
Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory of
Executive Function – Adult version.

Table 1. Demographic features of the sample stratified according to cognitive impairment

Total
sample

MoCA® <26 WASI FSIQ BRIEF-A GEC

Impaireda

(n = 53)
Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Age at entry 27.6 (7.5) 27.6 (7.8) 27.6 (7.4) 26.0 (8.3) 27.9 (7.3) 27.6 (8.3)* 28.7 (5.6)
Male gender 107 (65.2) 35 (65.1) 71 (66.0) 18 (60.0) 88 (66.2) 60 (69.0) 36 (62.1)
Education at
entry, years

11.6 (1.7) 11.6 (1.8) 11.6 (1.7) 11.3 (1.7) 11.7 (1.7) 11.5 (1.6) 11.8 (1.8)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate mean (standard deviation) for the variables age and education, and n (%)
for gender. aSample at baseline. *p < 0.05.
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accordingtoBRIEF-A.Atthe1-yearfollow-up,54%of
thesamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.Atthe

5-yearfollow-up,64%ofthesamplereportedabstinence
fromsubstances,while25%presentedheavysubstance
use.Nine(6%)participantsdroppedoutofthestudy
beforethe1-yearfollow-upassessment,and38(23%)

Fig.1.Flowofparticipantinclusion,exclusionandmissingdataat
baseline,1-year,and5-yearfollow-upmeasurements.Discrep-
anciesbetween(i)excludedparticipantsfromthetotalsampleand
(ii)thenumberofincludedprotocolsatbaselineandfollow-upare
duetooverlapbetweenprotocolsalreadyexcludedatbaselineand
participantswhohaddroppedoutorwereunreachableatfollow-

up.Thus,a)17BRIEF-Aprotocolswereexcludedat1-yearfollow-
upmeasurements,andb)55WASIandc)51BRIEF-Aprotocols
wereexcludedat5-yearfollow-upmeasurements.MoCA®,
MontrealCognitiveAssessment®;WASI,WechslerAbbreviated
ScaleofIntelligence;BRIEF-A,BehaviourRatingInventoryof
ExecutiveFunction–Adultversion.

Table1.Demographicfeaturesofthesamplestratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®<26WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Ageatentry27.6(7.5)27.6(7.8)27.6(7.4)26.0(8.3)27.9(7.3)27.6(8.3)*28.7(5.6)
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entry,years

11.6(1.7)11.6(1.8)11.6(1.7)11.3(1.7)11.7(1.7)11.5(1.6)11.8(1.8)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicatemean(standarddeviation)forthevariablesageandeducation,andn(%)
forgender.aSampleatbaseline.*p<0.05.
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according to MoCA®, 18% according to WASI, and 60%
according to BRIEF-A. At the 1-year follow-up, 54% of
the sample reported total abstinence from substances.
Conversely, 31% presented heavy substance use. At the

5-year follow-up, 64% of the sample reported abstinence
from substances, while 25% presented heavy substance
use. Nine (6%) participants dropped out of the study
before the 1-year follow-up assessment, and 38 (23%)

Fig. 1. Flow of participant inclusion, exclusion and missing data at
baseline, 1-year, and 5-year follow-up measurements. Discrep-
ancies between (i) excluded participants from the total sample and
(ii) the number of included protocols at baseline and follow-up are
due to overlap between protocols already excluded at baseline and
participants who had dropped out or were unreachable at follow-

up. Thus, a) 17 BRIEF-A protocols were excluded at 1-year follow-
up measurements, and

b) 55 WASI and
c) 51 BRIEF-A protocols

were excluded at 5-year follow-up measurements. MoCA®,
Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated
Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory of
Executive Function – Adult version.

Table 1. Demographic features of the sample stratified according to cognitive impairment

Total
sample

MoCA® <26 WASI FSIQ BRIEF-A GEC

Impaireda

(n = 53)
Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Age at entry 27.6 (7.5) 27.6 (7.8) 27.6 (7.4) 26.0 (8.3) 27.9 (7.3) 27.6 (8.3)* 28.7 (5.6)
Male gender 107 (65.2) 35 (65.1) 71 (66.0) 18 (60.0) 88 (66.2) 60 (69.0) 36 (62.1)
Education at
entry, years

11.6 (1.7) 11.6 (1.8) 11.6 (1.7) 11.3 (1.7) 11.7 (1.7) 11.5 (1.6) 11.8 (1.8)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate mean (standard deviation) for the variables age and education, and n (%)
for gender. aSample at baseline. *p < 0.05.
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according to MoCA®, 18% according to WASI, and 60%
according to BRIEF-A. At the 1-year follow-up, 54% of
the sample reported total abstinence from substances.
Conversely, 31% presented heavy substance use. At the

5-year follow-up, 64% of the sample reported abstinence
from substances, while 25% presented heavy substance
use. Nine (6%) participants dropped out of the study
before the 1-year follow-up assessment, and 38 (23%)

Fig. 1. Flow of participant inclusion, exclusion and missing data at
baseline, 1-year, and 5-year follow-up measurements. Discrep-
ancies between (i) excluded participants from the total sample and
(ii) the number of included protocols at baseline and follow-up are
due to overlap between protocols already excluded at baseline and
participants who had dropped out or were unreachable at follow-

up. Thus, a) 17 BRIEF-A protocols were excluded at 1-year follow-
up measurements, and

b) 55 WASI and
c) 51 BRIEF-A protocols

were excluded at 5-year follow-up measurements. MoCA®,
Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated
Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory of
Executive Function – Adult version.

Table 1. Demographic features of the sample stratified according to cognitive impairment
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sample
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Impaireda
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Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Age at entry 27.6 (7.5) 27.6 (7.8) 27.6 (7.4) 26.0 (8.3) 27.9 (7.3) 27.6 (8.3)* 28.7 (5.6)
Male gender 107 (65.2) 35 (65.1) 71 (66.0) 18 (60.0) 88 (66.2) 60 (69.0) 36 (62.1)
Education at
entry, years

11.6 (1.7) 11.6 (1.8) 11.6 (1.7) 11.3 (1.7) 11.7 (1.7) 11.5 (1.6) 11.8 (1.8)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate mean (standard deviation) for the variables age and education, and n (%)
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accordingtoMoCA®,18%accordingtoWASI,and60%
accordingtoBRIEF-A.Atthe1-yearfollow-up,54%of
thesamplereportedtotalabstinencefromsubstances.
Conversely,31%presentedheavysubstanceuse.Atthe

5-yearfollow-up,64%ofthesamplereportedabstinence
fromsubstances,while25%presentedheavysubstance
use.Nine(6%)participantsdroppedoutofthestudy
beforethe1-yearfollow-upassessment,and38(23%)

Fig.1.Flowofparticipantinclusion,exclusionandmissingdataat
baseline,1-year,and5-yearfollow-upmeasurements.Discrep-
anciesbetween(i)excludedparticipantsfromthetotalsampleand
(ii)thenumberofincludedprotocolsatbaselineandfollow-upare
duetooverlapbetweenprotocolsalreadyexcludedatbaselineand
participantswhohaddroppedoutorwereunreachableatfollow-

up.Thus,a)17BRIEF-Aprotocolswereexcludedat1-yearfollow-
upmeasurements,and

b)55WASIand
c)51BRIEF-Aprotocols

wereexcludedat5-yearfollow-upmeasurements.MoCA®,
MontrealCognitiveAssessment®;WASI,WechslerAbbreviated
ScaleofIntelligence;BRIEF-A,BehaviourRatingInventoryof
ExecutiveFunction–Adultversion.

Table1.Demographicfeaturesofthesamplestratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®<26WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Ageatentry27.6(7.5)27.6(7.8)27.6(7.4)26.0(8.3)27.9(7.3)27.6(8.3)*28.7(5.6)
Malegender107(65.2)35(65.1)71(66.0)18(60.0)88(66.2)60(69.0)36(62.1)
Educationat
entry,years

11.6(1.7)11.6(1.8)11.6(1.7)11.3(1.7)11.7(1.7)11.5(1.6)11.8(1.8)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicatemean(standarddeviation)forthevariablesageandeducation,andn(%)
forgender.aSampleatbaseline.*p<0.05.
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dropped out from the study before the assessment at the
5-year follow-up.

A statistically significant association between con-
tinuous DUDIT-C scores and overall cognitive perfor-
mance measures was only found for MoCA® at 1-year
follow-up, where a Mann-Whitney U test showed a
significant difference between patients with cognitive
impairment (Mdn = 4) and cognitively non-impaired
patients (Mdn = 0), U = 25,777, p = 0.043. We found no
differences in abstinence or heavy substance use between
patients defined with and without cognitive impair-
ments according to the included cognitive screening
tests. At α = 0.05, patients with cognitive impairment
measured by WASI were more likely to drop out of the
study than patients without cognitive impairment at the
5-year follow-up measurement χ2 (1, N = 163) = 4.1, p =
0.043. However, this result lost statistical significance
after Bonferroni correction (0.05/18 = 0.003). Table 2
presents substance use and study dropout at 1- and 5-
year follow-ups, stratified according to cognitive im-
pairment measured by MoCA®, WASI, and BRIEF-A,
and the total sample.

None of the predictors, including age and gender, were
statistically significant in the logistic regression models
exploring associations between the categorical substance
use outcome variables (abstinence and heavy use at year 1
or year 5 follow-up) and cognitive impairment defined
according to each of the cognitive screening tests
(MoCA®, WASI, or BRIEF-A) (shown in Table 3).

Discussion

We examined the ability of three standard cognitive
screening instruments to predict substance use 1 and
5 years after treatment initiation. As cognitive impair-
ments are well-established risk factors for adverse SUD-
treatment processes and outcomes [7, 8], we expected to
find negative clinical outcome behaviour among patients
defined as cognitively impaired according to at least one of
the screening instruments. The present results partly
confirmed this by showing a statistically significant as-
sociation between cognitive impairment according to
MoCA® and substance consumption at the 1-year follow-

Table 2. Substance use and study dropout measured at 1- and 5-year follow-ups stratified according to cognitive impairment

Total
sample

MoCA® WASI FSIQ BRIEF-A GEC

Impaireda

(n = 53)
Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Year 1
Study
dropout

9 (5.5) 5 (9.4) 4 (3.7) 3 (10.0) 6 (4.5) 5 (5.7) 3 (5.2)

Total
abstinence

78 (54.2) 19 (43.2) 57 (58.2) 12 (48.0) 66 (55.9) 37 (48.7) 32 (61.5)

Heavy
substance
use

45 (31.3) 17 (38.6) 28 (28.6) 8 (32.0) 36 (30.5) 27 (35.5) 13 (25.5)

Year 5
Study
dropout

38 (23.2) 13 (24.5) 25 (22.9) 11 (36.7)* 26 (19.5)* 21 (24.1) 16 (27.6)

Total
abstinence

69 (63.9) 23 (66.7) 45 (61.6) 8 (50.0) 61 (66.3) 36 (62.1) 24 (66.7)

Heavy
substance
use

27 (25.0) 7 (21.2) 20 (27.4) 3 (18.8) 24 (26.1) 14 (24.1) 9 (25.0)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate n (%). At baseline, 162 MoCA® protocols, 163 WASI protocols, and
145 BRIEF-A protocols were analysed. At one-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols
were analysed. At 5-year follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were
20 missing DUDIT-C protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. aSmple at baseline. *p < 0.05. **Bonferroni
adjusted p values p < 0.003.
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droppedoutfromthestudybeforetheassessmentatthe
5-yearfollow-up.

Astatisticallysignificantassociationbetweencon-
tinuousDUDIT-Cscoresandoverallcognitiveperfor-
mancemeasureswasonlyfoundforMoCA®at1-year
follow-up,whereaMann-WhitneyUtestshoweda
significantdifferencebetweenpatientswithcognitive
impairment(Mdn=4)andcognitivelynon-impaired
patients(Mdn=0),U=25,777,p=0.043.Wefoundno
differencesinabstinenceorheavysubstanceusebetween
patientsdefinedwithandwithoutcognitiveimpair-
mentsaccordingtotheincludedcognitivescreening
tests.Atα=0.05,patientswithcognitiveimpairment
measuredbyWASIweremorelikelytodropoutofthe
studythanpatientswithoutcognitiveimpairmentatthe
5-yearfollow-upmeasurementχ2(1,N=163)=4.1,p=
0.043.However,thisresultloststatisticalsignificance
afterBonferronicorrection(0.05/18=0.003).Table2
presentssubstanceuseandstudydropoutat1-and5-
yearfollow-ups,stratifiedaccordingtocognitiveim-
pairmentmeasuredbyMoCA®,WASI,andBRIEF-A,
andthetotalsample.

Noneofthepredictors,includingageandgender,were
statisticallysignificantinthelogisticregressionmodels
exploringassociationsbetweenthecategoricalsubstance
useoutcomevariables(abstinenceandheavyuseatyear1
oryear5follow-up)andcognitiveimpairmentdefined
accordingtoeachofthecognitivescreeningtests
(MoCA®,WASI,orBRIEF-A)(showninTable3).

Discussion

Weexaminedtheabilityofthreestandardcognitive
screeninginstrumentstopredictsubstanceuse1and
5yearsaftertreatmentinitiation.Ascognitiveimpair-
mentsarewell-establishedriskfactorsforadverseSUD-
treatmentprocessesandoutcomes[7,8],weexpectedto
findnegativeclinicaloutcomebehaviouramongpatients
definedascognitivelyimpairedaccordingtoatleastoneof
thescreeninginstruments.Thepresentresultspartly
confirmedthisbyshowingastatisticallysignificantas-
sociationbetweencognitiveimpairmentaccordingto
MoCA®andsubstanceconsumptionatthe1-yearfollow-

Table2.Substanceuseandstudydropoutmeasuredat1-and5-yearfollow-upsstratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Year1
Study

dropout
9(5.5)5(9.4)4(3.7)3(10.0)6(4.5)5(5.7)3(5.2)

Total
abstinence

78(54.2)19(43.2)57(58.2)12(48.0)66(55.9)37(48.7)32(61.5)

Heavy
substance
use

45(31.3)17(38.6)28(28.6)8(32.0)36(30.5)27(35.5)13(25.5)

Year5
Study

dropout
38(23.2)13(24.5)25(22.9)11(36.7)*26(19.5)*21(24.1)16(27.6)

Total
abstinence

69(63.9)23(66.7)45(61.6)8(50.0)61(66.3)36(62.1)24(66.7)

Heavy
substance
use

27(25.0)7(21.2)20(27.4)3(18.8)24(26.1)14(24.1)9(25.0)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicaten(%).Atbaseline,162MoCA®protocols,163WASIprotocols,and
145BRIEF-Aprotocolswereanalysed.Atone-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocols
wereanalysed.At5-yearfollow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere
20missingDUDIT-Cprotocolsat1yearand56missingDUDIT-Cprotocolsat5years.aSmpleatbaseline.*p<0.05.**Bonferroni
adjustedpvaluesp<0.003.
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dropped out from the study before the assessment at the
5-year follow-up.

A statistically significant association between con-
tinuous DUDIT-C scores and overall cognitive perfor-
mance measures was only found for MoCA® at 1-year
follow-up, where a Mann-Whitney U test showed a
significant difference between patients with cognitive
impairment (Mdn = 4) and cognitively non-impaired
patients (Mdn = 0), U = 25,777, p = 0.043. We found no
differences in abstinence or heavy substance use between
patients defined with and without cognitive impair-
ments according to the included cognitive screening
tests. At α = 0.05, patients with cognitive impairment
measured by WASI were more likely to drop out of the
study than patients without cognitive impairment at the
5-year follow-up measurement χ2 (1, N = 163) = 4.1, p =
0.043. However, this result lost statistical significance
after Bonferroni correction (0.05/18 = 0.003). Table 2
presents substance use and study dropout at 1- and 5-
year follow-ups, stratified according to cognitive im-
pairment measured by MoCA®, WASI, and BRIEF-A,
and the total sample.

None of the predictors, including age and gender, were
statistically significant in the logistic regression models
exploring associations between the categorical substance
use outcome variables (abstinence and heavy use at year 1
or year 5 follow-up) and cognitive impairment defined
according to each of the cognitive screening tests
(MoCA®, WASI, or BRIEF-A) (shown in Table 3).

Discussion

We examined the ability of three standard cognitive
screening instruments to predict substance use 1 and
5 years after treatment initiation. As cognitive impair-
ments are well-established risk factors for adverse SUD-
treatment processes and outcomes [7, 8], we expected to
find negative clinical outcome behaviour among patients
defined as cognitively impaired according to at least one of
the screening instruments. The present results partly
confirmed this by showing a statistically significant as-
sociation between cognitive impairment according to
MoCA® and substance consumption at the 1-year follow-

Table 2. Substance use and study dropout measured at 1- and 5-year follow-ups stratified according to cognitive impairment

Total
sample

MoCA® WASI FSIQ BRIEF-A GEC

Impaireda

(n = 53)
Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Year 1
Study
dropout

9 (5.5) 5 (9.4) 4 (3.7) 3 (10.0) 6 (4.5) 5 (5.7) 3 (5.2)

Total
abstinence

78 (54.2) 19 (43.2) 57 (58.2) 12 (48.0) 66 (55.9) 37 (48.7) 32 (61.5)

Heavy
substance
use

45 (31.3) 17 (38.6) 28 (28.6) 8 (32.0) 36 (30.5) 27 (35.5) 13 (25.5)

Year 5
Study
dropout

38 (23.2) 13 (24.5) 25 (22.9) 11 (36.7)* 26 (19.5)* 21 (24.1) 16 (27.6)

Total
abstinence

69 (63.9) 23 (66.7) 45 (61.6) 8 (50.0) 61 (66.3) 36 (62.1) 24 (66.7)

Heavy
substance
use

27 (25.0) 7 (21.2) 20 (27.4) 3 (18.8) 24 (26.1) 14 (24.1) 9 (25.0)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate n (%). At baseline, 162 MoCA® protocols, 163 WASI protocols, and
145 BRIEF-A protocols were analysed. At one-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols
were analysed. At 5-year follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were
20 missing DUDIT-C protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. aSmple at baseline. *p < 0.05. **Bonferroni
adjusted p values p < 0.003.

154 Eur Addict Res 2023;29:150–159
DOI: 10.1159/000528921

Hetland/Hagen/Lundervold/Erga

D
ow
nl
oa
de
d 
fro
m
 h
ttp
://
ka
rg
er
.c
om
/e
ar
/a
rti
cl
e-
pd
f/2
9/
2/
15
0/
39
94
51
7/
00
05
28
92
1.
pd
f b
y 
gu
es
t o
n 
11
 O
ct
ob
er
 2
02
3

dropped out from the study before the assessment at the
5-year follow-up.

A statistically significant association between con-
tinuous DUDIT-C scores and overall cognitive perfor-
mance measures was only found for MoCA® at 1-year
follow-up, where a Mann-Whitney U test showed a
significant difference between patients with cognitive
impairment (Mdn = 4) and cognitively non-impaired
patients (Mdn = 0), U = 25,777, p = 0.043. We found no
differences in abstinence or heavy substance use between
patients defined with and without cognitive impair-
ments according to the included cognitive screening
tests. At α = 0.05, patients with cognitive impairment
measured by WASI were more likely to drop out of the
study than patients without cognitive impairment at the
5-year follow-up measurement χ2 (1, N = 163) = 4.1, p =
0.043. However, this result lost statistical significance
after Bonferroni correction (0.05/18 = 0.003). Table 2
presents substance use and study dropout at 1- and 5-
year follow-ups, stratified according to cognitive im-
pairment measured by MoCA®, WASI, and BRIEF-A,
and the total sample.

None of the predictors, including age and gender, were
statistically significant in the logistic regression models
exploring associations between the categorical substance
use outcome variables (abstinence and heavy use at year 1
or year 5 follow-up) and cognitive impairment defined
according to each of the cognitive screening tests
(MoCA®, WASI, or BRIEF-A) (shown in Table 3).

Discussion

We examined the ability of three standard cognitive
screening instruments to predict substance use 1 and
5 years after treatment initiation. As cognitive impair-
ments are well-established risk factors for adverse SUD-
treatment processes and outcomes [7, 8], we expected to
find negative clinical outcome behaviour among patients
defined as cognitively impaired according to at least one of
the screening instruments. The present results partly
confirmed this by showing a statistically significant as-
sociation between cognitive impairment according to
MoCA® and substance consumption at the 1-year follow-

Table 2. Substance use and study dropout measured at 1- and 5-year follow-ups stratified according to cognitive impairment

Total
sample

MoCA® WASI FSIQ BRIEF-A GEC

Impaireda

(n = 53)
Non-impaireda

(n = 109)
Impaireda

(n = 30)
Non-impaireda

(n = 133)
Impaireda

(n = 87)
Non-impaireda

(n = 58)

Year 1
Study
dropout

9 (5.5) 5 (9.4) 4 (3.7) 3 (10.0) 6 (4.5) 5 (5.7) 3 (5.2)

Total
abstinence

78 (54.2) 19 (43.2) 57 (58.2) 12 (48.0) 66 (55.9) 37 (48.7) 32 (61.5)

Heavy
substance
use

45 (31.3) 17 (38.6) 28 (28.6) 8 (32.0) 36 (30.5) 27 (35.5) 13 (25.5)

Year 5
Study
dropout

38 (23.2) 13 (24.5) 25 (22.9) 11 (36.7)* 26 (19.5)* 21 (24.1) 16 (27.6)

Total
abstinence

69 (63.9) 23 (66.7) 45 (61.6) 8 (50.0) 61 (66.3) 36 (62.1) 24 (66.7)

Heavy
substance
use

27 (25.0) 7 (21.2) 20 (27.4) 3 (18.8) 24 (26.1) 14 (24.1) 9 (25.0)

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. Numbers indicate n (%). At baseline, 162 MoCA® protocols, 163 WASI protocols, and
145 BRIEF-A protocols were analysed. At one-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols
were analysed. At 5-year follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were
20 missing DUDIT-C protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. aSmple at baseline. *p < 0.05. **Bonferroni
adjusted p values p < 0.003.
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droppedoutfromthestudybeforetheassessmentatthe
5-yearfollow-up.

Astatisticallysignificantassociationbetweencon-
tinuousDUDIT-Cscoresandoverallcognitiveperfor-
mancemeasureswasonlyfoundforMoCA®at1-year
follow-up,whereaMann-WhitneyUtestshoweda
significantdifferencebetweenpatientswithcognitive
impairment(Mdn=4)andcognitivelynon-impaired
patients(Mdn=0),U=25,777,p=0.043.Wefoundno
differencesinabstinenceorheavysubstanceusebetween
patientsdefinedwithandwithoutcognitiveimpair-
mentsaccordingtotheincludedcognitivescreening
tests.Atα=0.05,patientswithcognitiveimpairment
measuredbyWASIweremorelikelytodropoutofthe
studythanpatientswithoutcognitiveimpairmentatthe
5-yearfollow-upmeasurementχ2(1,N=163)=4.1,p=
0.043.However,thisresultloststatisticalsignificance
afterBonferronicorrection(0.05/18=0.003).Table2
presentssubstanceuseandstudydropoutat1-and5-
yearfollow-ups,stratifiedaccordingtocognitiveim-
pairmentmeasuredbyMoCA®,WASI,andBRIEF-A,
andthetotalsample.

Noneofthepredictors,includingageandgender,were
statisticallysignificantinthelogisticregressionmodels
exploringassociationsbetweenthecategoricalsubstance
useoutcomevariables(abstinenceandheavyuseatyear1
oryear5follow-up)andcognitiveimpairmentdefined
accordingtoeachofthecognitivescreeningtests
(MoCA®,WASI,orBRIEF-A)(showninTable3).

Discussion

Weexaminedtheabilityofthreestandardcognitive
screeninginstrumentstopredictsubstanceuse1and
5yearsaftertreatmentinitiation.Ascognitiveimpair-
mentsarewell-establishedriskfactorsforadverseSUD-
treatmentprocessesandoutcomes[7,8],weexpectedto
findnegativeclinicaloutcomebehaviouramongpatients
definedascognitivelyimpairedaccordingtoatleastoneof
thescreeninginstruments.Thepresentresultspartly
confirmedthisbyshowingastatisticallysignificantas-
sociationbetweencognitiveimpairmentaccordingto
MoCA®andsubstanceconsumptionatthe1-yearfollow-

Table2.Substanceuseandstudydropoutmeasuredat1-and5-yearfollow-upsstratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Year1
Study
dropout

9(5.5)5(9.4)4(3.7)3(10.0)6(4.5)5(5.7)3(5.2)

Total
abstinence

78(54.2)19(43.2)57(58.2)12(48.0)66(55.9)37(48.7)32(61.5)

Heavy
substance
use

45(31.3)17(38.6)28(28.6)8(32.0)36(30.5)27(35.5)13(25.5)

Year5
Study
dropout

38(23.2)13(24.5)25(22.9)11(36.7)*26(19.5)*21(24.1)16(27.6)

Total
abstinence

69(63.9)23(66.7)45(61.6)8(50.0)61(66.3)36(62.1)24(66.7)

Heavy
substance
use

27(25.0)7(21.2)20(27.4)3(18.8)24(26.1)14(24.1)9(25.0)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicaten(%).Atbaseline,162MoCA®protocols,163WASIprotocols,and
145BRIEF-Aprotocolswereanalysed.Atone-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocols
wereanalysed.At5-yearfollow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere
20missingDUDIT-Cprotocolsat1yearand56missingDUDIT-Cprotocolsat5years.aSmpleatbaseline.*p<0.05.**Bonferroni
adjustedpvaluesp<0.003.
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droppedoutfromthestudybeforetheassessmentatthe
5-yearfollow-up.

Astatisticallysignificantassociationbetweencon-
tinuousDUDIT-Cscoresandoverallcognitiveperfor-
mancemeasureswasonlyfoundforMoCA®at1-year
follow-up,whereaMann-WhitneyUtestshoweda
significantdifferencebetweenpatientswithcognitive
impairment(Mdn=4)andcognitivelynon-impaired
patients(Mdn=0),U=25,777,p=0.043.Wefoundno
differencesinabstinenceorheavysubstanceusebetween
patientsdefinedwithandwithoutcognitiveimpair-
mentsaccordingtotheincludedcognitivescreening
tests.Atα=0.05,patientswithcognitiveimpairment
measuredbyWASIweremorelikelytodropoutofthe
studythanpatientswithoutcognitiveimpairmentatthe
5-yearfollow-upmeasurementχ2(1,N=163)=4.1,p=
0.043.However,thisresultloststatisticalsignificance
afterBonferronicorrection(0.05/18=0.003).Table2
presentssubstanceuseandstudydropoutat1-and5-
yearfollow-ups,stratifiedaccordingtocognitiveim-
pairmentmeasuredbyMoCA®,WASI,andBRIEF-A,
andthetotalsample.

Noneofthepredictors,includingageandgender,were
statisticallysignificantinthelogisticregressionmodels
exploringassociationsbetweenthecategoricalsubstance
useoutcomevariables(abstinenceandheavyuseatyear1
oryear5follow-up)andcognitiveimpairmentdefined
accordingtoeachofthecognitivescreeningtests
(MoCA®,WASI,orBRIEF-A)(showninTable3).

Discussion

Weexaminedtheabilityofthreestandardcognitive
screeninginstrumentstopredictsubstanceuse1and
5yearsaftertreatmentinitiation.Ascognitiveimpair-
mentsarewell-establishedriskfactorsforadverseSUD-
treatmentprocessesandoutcomes[7,8],weexpectedto
findnegativeclinicaloutcomebehaviouramongpatients
definedascognitivelyimpairedaccordingtoatleastoneof
thescreeninginstruments.Thepresentresultspartly
confirmedthisbyshowingastatisticallysignificantas-
sociationbetweencognitiveimpairmentaccordingto
MoCA®andsubstanceconsumptionatthe1-yearfollow-

Table2.Substanceuseandstudydropoutmeasuredat1-and5-yearfollow-upsstratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Year1
Study
dropout

9(5.5)5(9.4)4(3.7)3(10.0)6(4.5)5(5.7)3(5.2)

Total
abstinence

78(54.2)19(43.2)57(58.2)12(48.0)66(55.9)37(48.7)32(61.5)

Heavy
substance
use

45(31.3)17(38.6)28(28.6)8(32.0)36(30.5)27(35.5)13(25.5)

Year5
Study
dropout

38(23.2)13(24.5)25(22.9)11(36.7)*26(19.5)*21(24.1)16(27.6)

Total
abstinence

69(63.9)23(66.7)45(61.6)8(50.0)61(66.3)36(62.1)24(66.7)

Heavy
substance
use

27(25.0)7(21.2)20(27.4)3(18.8)24(26.1)14(24.1)9(25.0)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicaten(%).Atbaseline,162MoCA®protocols,163WASIprotocols,and
145BRIEF-Aprotocolswereanalysed.Atone-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocols
wereanalysed.At5-yearfollow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere
20missingDUDIT-Cprotocolsat1yearand56missingDUDIT-Cprotocolsat5years.aSmpleatbaseline.*p<0.05.**Bonferroni
adjustedpvaluesp<0.003.
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droppedoutfromthestudybeforetheassessmentatthe
5-yearfollow-up.

Astatisticallysignificantassociationbetweencon-
tinuousDUDIT-Cscoresandoverallcognitiveperfor-
mancemeasureswasonlyfoundforMoCA®at1-year
follow-up,whereaMann-WhitneyUtestshoweda
significantdifferencebetweenpatientswithcognitive
impairment(Mdn=4)andcognitivelynon-impaired
patients(Mdn=0),U=25,777,p=0.043.Wefoundno
differencesinabstinenceorheavysubstanceusebetween
patientsdefinedwithandwithoutcognitiveimpair-
mentsaccordingtotheincludedcognitivescreening
tests.Atα=0.05,patientswithcognitiveimpairment
measuredbyWASIweremorelikelytodropoutofthe
studythanpatientswithoutcognitiveimpairmentatthe
5-yearfollow-upmeasurementχ2(1,N=163)=4.1,p=
0.043.However,thisresultloststatisticalsignificance
afterBonferronicorrection(0.05/18=0.003).Table2
presentssubstanceuseandstudydropoutat1-and5-
yearfollow-ups,stratifiedaccordingtocognitiveim-
pairmentmeasuredbyMoCA®,WASI,andBRIEF-A,
andthetotalsample.

Noneofthepredictors,includingageandgender,were
statisticallysignificantinthelogisticregressionmodels
exploringassociationsbetweenthecategoricalsubstance
useoutcomevariables(abstinenceandheavyuseatyear1
oryear5follow-up)andcognitiveimpairmentdefined
accordingtoeachofthecognitivescreeningtests
(MoCA®,WASI,orBRIEF-A)(showninTable3).

Discussion

Weexaminedtheabilityofthreestandardcognitive
screeninginstrumentstopredictsubstanceuse1and
5yearsaftertreatmentinitiation.Ascognitiveimpair-
mentsarewell-establishedriskfactorsforadverseSUD-
treatmentprocessesandoutcomes[7,8],weexpectedto
findnegativeclinicaloutcomebehaviouramongpatients
definedascognitivelyimpairedaccordingtoatleastoneof
thescreeninginstruments.Thepresentresultspartly
confirmedthisbyshowingastatisticallysignificantas-
sociationbetweencognitiveimpairmentaccordingto
MoCA®andsubstanceconsumptionatthe1-yearfollow-

Table2.Substanceuseandstudydropoutmeasuredat1-and5-yearfollow-upsstratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Year1
Study
dropout

9(5.5)5(9.4)4(3.7)3(10.0)6(4.5)5(5.7)3(5.2)

Total
abstinence

78(54.2)19(43.2)57(58.2)12(48.0)66(55.9)37(48.7)32(61.5)

Heavy
substance
use

45(31.3)17(38.6)28(28.6)8(32.0)36(30.5)27(35.5)13(25.5)

Year5
Study
dropout

38(23.2)13(24.5)25(22.9)11(36.7)*26(19.5)*21(24.1)16(27.6)

Total
abstinence

69(63.9)23(66.7)45(61.6)8(50.0)61(66.3)36(62.1)24(66.7)

Heavy
substance
use

27(25.0)7(21.2)20(27.4)3(18.8)24(26.1)14(24.1)9(25.0)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicaten(%).Atbaseline,162MoCA®protocols,163WASIprotocols,and
145BRIEF-Aprotocolswereanalysed.Atone-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocols
wereanalysed.At5-yearfollow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere
20missingDUDIT-Cprotocolsat1yearand56missingDUDIT-Cprotocolsat5years.aSmpleatbaseline.*p<0.05.**Bonferroni
adjustedpvaluesp<0.003.
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droppedoutfromthestudybeforetheassessmentatthe
5-yearfollow-up.

Astatisticallysignificantassociationbetweencon-
tinuousDUDIT-Cscoresandoverallcognitiveperfor-
mancemeasureswasonlyfoundforMoCA®at1-year
follow-up,whereaMann-WhitneyUtestshoweda
significantdifferencebetweenpatientswithcognitive
impairment(Mdn=4)andcognitivelynon-impaired
patients(Mdn=0),U=25,777,p=0.043.Wefoundno
differencesinabstinenceorheavysubstanceusebetween
patientsdefinedwithandwithoutcognitiveimpair-
mentsaccordingtotheincludedcognitivescreening
tests.Atα=0.05,patientswithcognitiveimpairment
measuredbyWASIweremorelikelytodropoutofthe
studythanpatientswithoutcognitiveimpairmentatthe
5-yearfollow-upmeasurementχ2(1,N=163)=4.1,p=
0.043.However,thisresultloststatisticalsignificance
afterBonferronicorrection(0.05/18=0.003).Table2
presentssubstanceuseandstudydropoutat1-and5-
yearfollow-ups,stratifiedaccordingtocognitiveim-
pairmentmeasuredbyMoCA®,WASI,andBRIEF-A,
andthetotalsample.

Noneofthepredictors,includingageandgender,were
statisticallysignificantinthelogisticregressionmodels
exploringassociationsbetweenthecategoricalsubstance
useoutcomevariables(abstinenceandheavyuseatyear1
oryear5follow-up)andcognitiveimpairmentdefined
accordingtoeachofthecognitivescreeningtests
(MoCA®,WASI,orBRIEF-A)(showninTable3).

Discussion

Weexaminedtheabilityofthreestandardcognitive
screeninginstrumentstopredictsubstanceuse1and
5yearsaftertreatmentinitiation.Ascognitiveimpair-
mentsarewell-establishedriskfactorsforadverseSUD-
treatmentprocessesandoutcomes[7,8],weexpectedto
findnegativeclinicaloutcomebehaviouramongpatients
definedascognitivelyimpairedaccordingtoatleastoneof
thescreeninginstruments.Thepresentresultspartly
confirmedthisbyshowingastatisticallysignificantas-
sociationbetweencognitiveimpairmentaccordingto
MoCA®andsubstanceconsumptionatthe1-yearfollow-

Table2.Substanceuseandstudydropoutmeasuredat1-and5-yearfollow-upsstratifiedaccordingtocognitiveimpairment

Total
sample

MoCA®WASIFSIQBRIEF-AGEC

Impaireda

(n=53)
Non-impaireda

(n=109)
Impaireda

(n=30)
Non-impaireda

(n=133)
Impaireda

(n=87)
Non-impaireda

(n=58)

Year1
Study
dropout

9(5.5)5(9.4)4(3.7)3(10.0)6(4.5)5(5.7)3(5.2)

Total
abstinence

78(54.2)19(43.2)57(58.2)12(48.0)66(55.9)37(48.7)32(61.5)

Heavy
substance
use

45(31.3)17(38.6)28(28.6)8(32.0)36(30.5)27(35.5)13(25.5)

Year5
Study
dropout

38(23.2)13(24.5)25(22.9)11(36.7)*26(19.5)*21(24.1)16(27.6)

Total
abstinence

69(63.9)23(66.7)45(61.6)8(50.0)61(66.3)36(62.1)24(66.7)

Heavy
substance
use

27(25.0)7(21.2)20(27.4)3(18.8)24(26.1)14(24.1)9(25.0)

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Numbersindicaten(%).Atbaseline,162MoCA®protocols,163WASIprotocols,and
145BRIEF-Aprotocolswereanalysed.Atone-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocols
wereanalysed.At5-yearfollow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere
20missingDUDIT-Cprotocolsat1yearand56missingDUDIT-Cprotocolsat5years.aSmpleatbaseline.*p<0.05.**Bonferroni
adjustedpvaluesp<0.003.
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up. Surprisingly, but in line with McKellar, Harris, and
Moos [19], we did not find any disparities between cog-
nitive impairment according to any of the cognitive
screening instruments and any long-term clinically rele-
vant substance use outcomes. Furthermore, according to
MoCA®, WASI, and BRIEF-A scores, cognitive impair-
ment did not predict substance abstinence or heavy
substance use at the 1- and 5-year follow-ups.

In this study, the frequency of cognitive dysfunction
varies between screening instruments. MoCA® identified
a frequency rate of 33%, comparable to previous studies
in SUD populations [2]. All participants with an im-
pairment defined according to WASI had a FSIQ in the
range of 50–85, labelled mild to borderline intellectual
disability [31]. A frequency of 18% within this range is
somewhat lower than prevalence rates of 30–39% re-
ported in previous studies of patients with SUD [12, 31].
Lastly, the frequency of cognitive impairment defined
according to BRIEF-A was 60%, comparable to the 63%
frequency reported by McKowen et al. [36].

Abstinence was found to be common among all par-
ticipants, regardless of cognitive impairment (54–64%).
Conversely, 25–31% of all participants reported heavy
substance use regardless of cognitive impairment. These

findings align with some previous studies that have
demonstrated a disconnection between cognitive impair-
ment and behaviour considered relevant for successful
SUD treatment, such as treatment retention, attendance,
and substance use outcomes [19, 37].

Cognitive impairment is shown to be a risk factor for
relapse during or shortly after treatment [31, 38, 39].
Furthermore, cognitive impairment has been shown to
predict treatment dropout, which is a risk factor for relapse
per se [8]. However, the current study suggests a limited
value of using sum scores from standard screening in-
struments designed to assess broad cognitive domains,
such as theWASI, MoCA®, and BRIEF-A, as predictors of
long-term substance use. Moreover, the inability of
MoCA® to predict long-term outcomes is of particular
interest because it is commonly utilized in clinical settings,
and studies are emphasizing its ability to detect cognitive
impairments in SUD populations [24]. Other studies have
suggested that performance on MoCA® can be used to
predict several clinically relevant outcome variables, such
as dropout from residential treatment facilities [40].
However, the MoCA® was not developed specifically to
detect cognitive impairments in SUD populations. Some
items may be redundant, and MoCA®may not adequately

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®,
WASI, or BRIEF-A GEC, respectively, and age and gender as predictor variables

Dependent variable Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1, abstinent (Constant) 0.7 – 0.684 0.7 – 0.672 0.6 – 0.661
Cognitive impaired 0.6 0.3–1.1 0.111 0.7 0.3–1.8 0.497 0.9 0.3–1.3 0.209
Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 1.3 0.6–2.6 0.522 1.3 0.6–2.6 0.485 1.3 0.6–2.9 0.501

Year 1, heavy substance use (Constant) 1.3 – 0.765 1.3 – 0.759 1.2 – 0.847
Cognitive impaired 1.5 0.7–3.2 0.271 1.0 0.4–2.6 0.980 1.5 0.7–3.4 0.303
Age 1.0 0.9–1.0 0.358 1.0 0.9–2.6 0.421 1.0 0.9–1.0 0.242
Gender 0.7 0.3–1.4 0.287 0.7 0.3–1.4 0.290 0.8 0.3–1.7 0.500

Year 5, abstinent (Constant) 1.1 – 0.949 1.1 – 0.924 0.9 – 0.906
Cognitive impaired 1.4 0.6–3.5 0.416 0.5 0.2–1.5 0.224 0.8 0.3–2.0 0.694
Age 1.0 0.9–3.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 1.3 0.5–3.1 0.574 1.4 0.6–3.2 0.477 1.3 0.5–3.2 0.603

Year 5, heavy substance use (Constant) 0.5 – 0.611 0.5 – 0.555 0.7 – 0.817
Cognitive impaired 0.7 0.2–1.9 0.491 0.6 0.2–2.5 0.518 0.9 0.4–2.5 0.883
Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 0.7 0.3–1.9 0.517 0.7 0.3–1.9 0.499 0.7 0.3–2.1 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were
analysed. At 1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year
follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C
protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. *p < 0.05.
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up.Surprisingly,butinlinewithMcKellar,Harris,and
Moos[19],wedidnotfindanydisparitiesbetweencog-
nitiveimpairmentaccordingtoanyofthecognitive
screeninginstrumentsandanylong-termclinicallyrele-
vantsubstanceuseoutcomes.Furthermore,accordingto
MoCA®,WASI,andBRIEF-Ascores,cognitiveimpair-
mentdidnotpredictsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.

Inthisstudy,thefrequencyofcognitivedysfunction
variesbetweenscreeninginstruments.MoCA®identified
afrequencyrateof33%,comparabletopreviousstudies
inSUDpopulations[2].Allparticipantswithanim-
pairmentdefinedaccordingtoWASIhadaFSIQinthe
rangeof50–85,labelledmildtoborderlineintellectual
disability[31].Afrequencyof18%withinthisrangeis
somewhatlowerthanprevalenceratesof30–39%re-
portedinpreviousstudiesofpatientswithSUD[12,31].
Lastly,thefrequencyofcognitiveimpairmentdefined
accordingtoBRIEF-Awas60%,comparabletothe63%
frequencyreportedbyMcKowenetal.[36].

Abstinencewasfoundtobecommonamongallpar-
ticipants,regardlessofcognitiveimpairment(54–64%).
Conversely,25–31%ofallparticipantsreportedheavy
substanceuseregardlessofcognitiveimpairment.These

findingsalignwithsomepreviousstudiesthathave
demonstratedadisconnectionbetweencognitiveimpair-
mentandbehaviourconsideredrelevantforsuccessful
SUDtreatment,suchastreatmentretention,attendance,
andsubstanceuseoutcomes[19,37].

Cognitiveimpairmentisshowntobeariskfactorfor
relapseduringorshortlyaftertreatment[31,38,39].
Furthermore,cognitiveimpairmenthasbeenshownto
predicttreatmentdropout,whichisariskfactorforrelapse
perse[8].However,thecurrentstudysuggestsalimited
valueofusingsumscoresfromstandardscreeningin-
strumentsdesignedtoassessbroadcognitivedomains,
suchastheWASI,MoCA®,andBRIEF-A,aspredictorsof
long-termsubstanceuse.Moreover,theinabilityof
MoCA®topredictlong-termoutcomesisofparticular
interestbecauseitiscommonlyutilizedinclinicalsettings,
andstudiesareemphasizingitsabilitytodetectcognitive
impairmentsinSUDpopulations[24].Otherstudieshave
suggestedthatperformanceonMoCA®canbeusedto
predictseveralclinicallyrelevantoutcomevariables,such
asdropoutfromresidentialtreatmentfacilities[40].
However,theMoCA®wasnotdevelopedspecificallyto
detectcognitiveimpairmentsinSUDpopulations.Some
itemsmayberedundant,andMoCA®maynotadequately

Table3.SummaryoflogisticregressionanalysiswithsubstanceuseasthedependentvariableandimpairmentdefinedbyMoCA®,
WASI,orBRIEF-AGEC,respectively,andageandgenderaspredictorvariables

DependentvariablePredictorMoCA®WASIFSIQBRIEF-AGEC

OR95%CIpvalueOR95%CIpvalueOR95%CIpvalue

Year1,abstinent(Constant)0.7–0.6840.7–0.6720.6–0.661
Cognitiveimpaired0.60.3–1.10.1110.70.3–1.80.4970.90.3–1.30.209
Age1.01.0–1.10.5471.01.0–1.10.6601.01.0–1.10.437
Gender1.30.6–2.60.5221.30.6–2.60.4851.30.6–2.90.501

Year1,heavysubstanceuse(Constant)1.3–0.7651.3–0.7591.2–0.847
Cognitiveimpaired1.50.7–3.20.2711.00.4–2.60.9801.50.7–3.40.303
Age1.00.9–1.00.3581.00.9–2.60.4211.00.9–1.00.242
Gender0.70.3–1.40.2870.70.3–1.40.2900.80.3–1.70.500

Year5,abstinent(Constant)1.1–0.9491.1–0.9240.9–0.906
Cognitiveimpaired1.40.6–3.50.4160.50.2–1.50.2240.80.3–2.00.694
Age1.00.9–3.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender1.30.5–3.10.5741.40.6–3.20.4771.30.5–3.20.603

Year5,heavysubstanceuse(Constant)0.5–0.6110.5–0.5550.7–0.817
Cognitiveimpaired0.70.2–1.90.4910.60.2–2.50.5180.90.4–2.50.883
Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender0.70.3–1.90.5170.70.3–1.90.4990.70.3–2.10.542

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Atbaseline,162MoCA®protocols,163WASIprotocols,and145BRIEF-Aprotocolswere
analysed.At1-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocolswereanalysed.At5-year
follow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere20missingDUDIT-C
protocolsat1yearand56missingDUDIT-Cprotocolsat5years.*p<0.05.
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Lastly,thefrequencyofcognitiveimpairmentdefined
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up. Surprisingly, but in line with McKellar, Harris, and
Moos [19], we did not find any disparities between cog-
nitive impairment according to any of the cognitive
screening instruments and any long-term clinically rele-
vant substance use outcomes. Furthermore, according to
MoCA®, WASI, and BRIEF-A scores, cognitive impair-
ment did not predict substance abstinence or heavy
substance use at the 1- and 5-year follow-ups.

In this study, the frequency of cognitive dysfunction
varies between screening instruments. MoCA® identified
a frequency rate of 33%, comparable to previous studies
in SUD populations [2]. All participants with an im-
pairment defined according to WASI had a FSIQ in the
range of 50–85, labelled mild to borderline intellectual
disability [31]. A frequency of 18% within this range is
somewhat lower than prevalence rates of 30–39% re-
ported in previous studies of patients with SUD [12, 31].
Lastly, the frequency of cognitive impairment defined
according to BRIEF-A was 60%, comparable to the 63%
frequency reported by McKowen et al. [36].

Abstinence was found to be common among all par-
ticipants, regardless of cognitive impairment (54–64%).
Conversely, 25–31% of all participants reported heavy
substance use regardless of cognitive impairment. These

findings align with some previous studies that have
demonstrated a disconnection between cognitive impair-
ment and behaviour considered relevant for successful
SUD treatment, such as treatment retention, attendance,
and substance use outcomes [19, 37].

Cognitive impairment is shown to be a risk factor for
relapse during or shortly after treatment [31, 38, 39].
Furthermore, cognitive impairment has been shown to
predict treatment dropout, which is a risk factor for relapse
per se [8]. However, the current study suggests a limited
value of using sum scores from standard screening in-
struments designed to assess broad cognitive domains,
such as theWASI, MoCA®, and BRIEF-A, as predictors of
long-term substance use. Moreover, the inability of
MoCA® to predict long-term outcomes is of particular
interest because it is commonly utilized in clinical settings,
and studies are emphasizing its ability to detect cognitive
impairments in SUD populations [24]. Other studies have
suggested that performance on MoCA® can be used to
predict several clinically relevant outcome variables, such
as dropout from residential treatment facilities [40].
However, the MoCA® was not developed specifically to
detect cognitive impairments in SUD populations. Some
items may be redundant, and MoCA®may not adequately

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®,
WASI, or BRIEF-A GEC, respectively, and age and gender as predictor variables

Dependent variable Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1, abstinent (Constant) 0.7 – 0.684 0.7 – 0.672 0.6 – 0.661
Cognitive impaired 0.6 0.3–1.1 0.111 0.7 0.3–1.8 0.497 0.9 0.3–1.3 0.209
Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 1.3 0.6–2.6 0.522 1.3 0.6–2.6 0.485 1.3 0.6–2.9 0.501

Year 1, heavy substance use (Constant) 1.3 – 0.765 1.3 – 0.759 1.2 – 0.847
Cognitive impaired 1.5 0.7–3.2 0.271 1.0 0.4–2.6 0.980 1.5 0.7–3.4 0.303
Age 1.0 0.9–1.0 0.358 1.0 0.9–2.6 0.421 1.0 0.9–1.0 0.242
Gender 0.7 0.3–1.4 0.287 0.7 0.3–1.4 0.290 0.8 0.3–1.7 0.500

Year 5, abstinent (Constant) 1.1 – 0.949 1.1 – 0.924 0.9 – 0.906
Cognitive impaired 1.4 0.6–3.5 0.416 0.5 0.2–1.5 0.224 0.8 0.3–2.0 0.694
Age 1.0 0.9–3.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 1.3 0.5–3.1 0.574 1.4 0.6–3.2 0.477 1.3 0.5–3.2 0.603

Year 5, heavy substance use (Constant) 0.5 – 0.611 0.5 – 0.555 0.7 – 0.817
Cognitive impaired 0.7 0.2–1.9 0.491 0.6 0.2–2.5 0.518 0.9 0.4–2.5 0.883
Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 0.7 0.3–1.9 0.517 0.7 0.3–1.9 0.499 0.7 0.3–2.1 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were
analysed. At 1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year
follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C
protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. *p < 0.05.
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up. Surprisingly, but in line with McKellar, Harris, and
Moos [19], we did not find any disparities between cog-
nitive impairment according to any of the cognitive
screening instruments and any long-term clinically rele-
vant substance use outcomes. Furthermore, according to
MoCA®, WASI, and BRIEF-A scores, cognitive impair-
ment did not predict substance abstinence or heavy
substance use at the 1- and 5-year follow-ups.

In this study, the frequency of cognitive dysfunction
varies between screening instruments. MoCA® identified
a frequency rate of 33%, comparable to previous studies
in SUD populations [2]. All participants with an im-
pairment defined according to WASI had a FSIQ in the
range of 50–85, labelled mild to borderline intellectual
disability [31]. A frequency of 18% within this range is
somewhat lower than prevalence rates of 30–39% re-
ported in previous studies of patients with SUD [12, 31].
Lastly, the frequency of cognitive impairment defined
according to BRIEF-A was 60%, comparable to the 63%
frequency reported by McKowen et al. [36].

Abstinence was found to be common among all par-
ticipants, regardless of cognitive impairment (54–64%).
Conversely, 25–31% of all participants reported heavy
substance use regardless of cognitive impairment. These

findings align with some previous studies that have
demonstrated a disconnection between cognitive impair-
ment and behaviour considered relevant for successful
SUD treatment, such as treatment retention, attendance,
and substance use outcomes [19, 37].

Cognitive impairment is shown to be a risk factor for
relapse during or shortly after treatment [31, 38, 39].
Furthermore, cognitive impairment has been shown to
predict treatment dropout, which is a risk factor for relapse
per se [8]. However, the current study suggests a limited
value of using sum scores from standard screening in-
struments designed to assess broad cognitive domains,
such as theWASI, MoCA®, and BRIEF-A, as predictors of
long-term substance use. Moreover, the inability of
MoCA® to predict long-term outcomes is of particular
interest because it is commonly utilized in clinical settings,
and studies are emphasizing its ability to detect cognitive
impairments in SUD populations [24]. Other studies have
suggested that performance on MoCA® can be used to
predict several clinically relevant outcome variables, such
as dropout from residential treatment facilities [40].
However, the MoCA® was not developed specifically to
detect cognitive impairments in SUD populations. Some
items may be redundant, and MoCA®may not adequately

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®,
WASI, or BRIEF-A GEC, respectively, and age and gender as predictor variables

Dependent variable Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1, abstinent (Constant) 0.7 – 0.684 0.7 – 0.672 0.6 – 0.661
Cognitive impaired 0.6 0.3–1.1 0.111 0.7 0.3–1.8 0.497 0.9 0.3–1.3 0.209
Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 1.3 0.6–2.6 0.522 1.3 0.6–2.6 0.485 1.3 0.6–2.9 0.501

Year 1, heavy substance use (Constant) 1.3 – 0.765 1.3 – 0.759 1.2 – 0.847
Cognitive impaired 1.5 0.7–3.2 0.271 1.0 0.4–2.6 0.980 1.5 0.7–3.4 0.303
Age 1.0 0.9–1.0 0.358 1.0 0.9–2.6 0.421 1.0 0.9–1.0 0.242
Gender 0.7 0.3–1.4 0.287 0.7 0.3–1.4 0.290 0.8 0.3–1.7 0.500

Year 5, abstinent (Constant) 1.1 – 0.949 1.1 – 0.924 0.9 – 0.906
Cognitive impaired 1.4 0.6–3.5 0.416 0.5 0.2–1.5 0.224 0.8 0.3–2.0 0.694
Age 1.0 0.9–3.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 1.3 0.5–3.1 0.574 1.4 0.6–3.2 0.477 1.3 0.5–3.2 0.603

Year 5, heavy substance use (Constant) 0.5 – 0.611 0.5 – 0.555 0.7 – 0.817
Cognitive impaired 0.7 0.2–1.9 0.491 0.6 0.2–2.5 0.518 0.9 0.4–2.5 0.883
Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 0.7 0.3–1.9 0.517 0.7 0.3–1.9 0.499 0.7 0.3–2.1 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory
of Executive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were
analysed. At 1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year
follow-up, 106 MoCA® protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C
protocols at 1 year and 56 missing DUDIT-C protocols at 5 years. *p < 0.05.

Long-Term Substance Use Outcomes Eur Addict Res 2023;29:150–159
DOI: 10.1159/000528921

155

D
ow
nl
oa
de
d 
fro
m
 h
ttp
://
ka
rg
er
.c
om
/e
ar
/a
rti
cl
e-
pd
f/2
9/
2/
15
0/
39
94
51
7/
00
05
28
92
1.
pd
f b
y 
gu
es
t o
n 
11
 O
ct
ob
er
 2
02
3

up.Surprisingly,butinlinewithMcKellar,Harris,and
Moos[19],wedidnotfindanydisparitiesbetweencog-
nitiveimpairmentaccordingtoanyofthecognitive
screeninginstrumentsandanylong-termclinicallyrele-
vantsubstanceuseoutcomes.Furthermore,accordingto
MoCA®,WASI,andBRIEF-Ascores,cognitiveimpair-
mentdidnotpredictsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.

Inthisstudy,thefrequencyofcognitivedysfunction
variesbetweenscreeninginstruments.MoCA®identified
afrequencyrateof33%,comparabletopreviousstudies
inSUDpopulations[2].Allparticipantswithanim-
pairmentdefinedaccordingtoWASIhadaFSIQinthe
rangeof50–85,labelledmildtoborderlineintellectual
disability[31].Afrequencyof18%withinthisrangeis
somewhatlowerthanprevalenceratesof30–39%re-
portedinpreviousstudiesofpatientswithSUD[12,31].
Lastly,thefrequencyofcognitiveimpairmentdefined
accordingtoBRIEF-Awas60%,comparabletothe63%
frequencyreportedbyMcKowenetal.[36].

Abstinencewasfoundtobecommonamongallpar-
ticipants,regardlessofcognitiveimpairment(54–64%).
Conversely,25–31%ofallparticipantsreportedheavy
substanceuseregardlessofcognitiveimpairment.These

findingsalignwithsomepreviousstudiesthathave
demonstratedadisconnectionbetweencognitiveimpair-
mentandbehaviourconsideredrelevantforsuccessful
SUDtreatment,suchastreatmentretention,attendance,
andsubstanceuseoutcomes[19,37].

Cognitiveimpairmentisshowntobeariskfactorfor
relapseduringorshortlyaftertreatment[31,38,39].
Furthermore,cognitiveimpairmenthasbeenshownto
predicttreatmentdropout,whichisariskfactorforrelapse
perse[8].However,thecurrentstudysuggestsalimited
valueofusingsumscoresfromstandardscreeningin-
strumentsdesignedtoassessbroadcognitivedomains,
suchastheWASI,MoCA®,andBRIEF-A,aspredictorsof
long-termsubstanceuse.Moreover,theinabilityof
MoCA®topredictlong-termoutcomesisofparticular
interestbecauseitiscommonlyutilizedinclinicalsettings,
andstudiesareemphasizingitsabilitytodetectcognitive
impairmentsinSUDpopulations[24].Otherstudieshave
suggestedthatperformanceonMoCA®canbeusedto
predictseveralclinicallyrelevantoutcomevariables,such
asdropoutfromresidentialtreatmentfacilities[40].
However,theMoCA®wasnotdevelopedspecificallyto
detectcognitiveimpairmentsinSUDpopulations.Some
itemsmayberedundant,andMoCA®maynotadequately

Table3.SummaryoflogisticregressionanalysiswithsubstanceuseasthedependentvariableandimpairmentdefinedbyMoCA®,
WASI,orBRIEF-AGEC,respectively,andageandgenderaspredictorvariables

DependentvariablePredictorMoCA®WASIFSIQBRIEF-AGEC

OR95%CIpvalueOR95%CIpvalueOR95%CIpvalue

Year1,abstinent(Constant)0.7–0.6840.7–0.6720.6–0.661
Cognitiveimpaired0.60.3–1.10.1110.70.3–1.80.4970.90.3–1.30.209
Age1.01.0–1.10.5471.01.0–1.10.6601.01.0–1.10.437
Gender1.30.6–2.60.5221.30.6–2.60.4851.30.6–2.90.501

Year1,heavysubstanceuse(Constant)1.3–0.7651.3–0.7591.2–0.847
Cognitiveimpaired1.50.7–3.20.2711.00.4–2.60.9801.50.7–3.40.303
Age1.00.9–1.00.3581.00.9–2.60.4211.00.9–1.00.242
Gender0.70.3–1.40.2870.70.3–1.40.2900.80.3–1.70.500

Year5,abstinent(Constant)1.1–0.9491.1–0.9240.9–0.906
Cognitiveimpaired1.40.6–3.50.4160.50.2–1.50.2240.80.3–2.00.694
Age1.00.9–3.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender1.30.5–3.10.5741.40.6–3.20.4771.30.5–3.20.603

Year5,heavysubstanceuse(Constant)0.5–0.6110.5–0.5550.7–0.817
Cognitiveimpaired0.70.2–1.90.4910.60.2–2.50.5180.90.4–2.50.883
Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender0.70.3–1.90.5170.70.3–1.90.4990.70.3–2.10.542

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Atbaseline,162MoCA®protocols,163WASIprotocols,and145BRIEF-Aprotocolswere
analysed.At1-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocolswereanalysed.At5-year
follow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere20missingDUDIT-C
protocolsat1yearand56missingDUDIT-Cprotocolsat5years.*p<0.05.
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up.Surprisingly,butinlinewithMcKellar,Harris,and
Moos[19],wedidnotfindanydisparitiesbetweencog-
nitiveimpairmentaccordingtoanyofthecognitive
screeninginstrumentsandanylong-termclinicallyrele-
vantsubstanceuseoutcomes.Furthermore,accordingto
MoCA®,WASI,andBRIEF-Ascores,cognitiveimpair-
mentdidnotpredictsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.

Inthisstudy,thefrequencyofcognitivedysfunction
variesbetweenscreeninginstruments.MoCA®identified
afrequencyrateof33%,comparabletopreviousstudies
inSUDpopulations[2].Allparticipantswithanim-
pairmentdefinedaccordingtoWASIhadaFSIQinthe
rangeof50–85,labelledmildtoborderlineintellectual
disability[31].Afrequencyof18%withinthisrangeis
somewhatlowerthanprevalenceratesof30–39%re-
portedinpreviousstudiesofpatientswithSUD[12,31].
Lastly,thefrequencyofcognitiveimpairmentdefined
accordingtoBRIEF-Awas60%,comparabletothe63%
frequencyreportedbyMcKowenetal.[36].

Abstinencewasfoundtobecommonamongallpar-
ticipants,regardlessofcognitiveimpairment(54–64%).
Conversely,25–31%ofallparticipantsreportedheavy
substanceuseregardlessofcognitiveimpairment.These

findingsalignwithsomepreviousstudiesthathave
demonstratedadisconnectionbetweencognitiveimpair-
mentandbehaviourconsideredrelevantforsuccessful
SUDtreatment,suchastreatmentretention,attendance,
andsubstanceuseoutcomes[19,37].

Cognitiveimpairmentisshowntobeariskfactorfor
relapseduringorshortlyaftertreatment[31,38,39].
Furthermore,cognitiveimpairmenthasbeenshownto
predicttreatmentdropout,whichisariskfactorforrelapse
perse[8].However,thecurrentstudysuggestsalimited
valueofusingsumscoresfromstandardscreeningin-
strumentsdesignedtoassessbroadcognitivedomains,
suchastheWASI,MoCA®,andBRIEF-A,aspredictorsof
long-termsubstanceuse.Moreover,theinabilityof
MoCA®topredictlong-termoutcomesisofparticular
interestbecauseitiscommonlyutilizedinclinicalsettings,
andstudiesareemphasizingitsabilitytodetectcognitive
impairmentsinSUDpopulations[24].Otherstudieshave
suggestedthatperformanceonMoCA®canbeusedto
predictseveralclinicallyrelevantoutcomevariables,such
asdropoutfromresidentialtreatmentfacilities[40].
However,theMoCA®wasnotdevelopedspecificallyto
detectcognitiveimpairmentsinSUDpopulations.Some
itemsmayberedundant,andMoCA®maynotadequately

Table3.SummaryoflogisticregressionanalysiswithsubstanceuseasthedependentvariableandimpairmentdefinedbyMoCA®,
WASI,orBRIEF-AGEC,respectively,andageandgenderaspredictorvariables

DependentvariablePredictorMoCA®WASIFSIQBRIEF-AGEC

OR95%CIpvalueOR95%CIpvalueOR95%CIpvalue

Year1,abstinent(Constant)0.7–0.6840.7–0.6720.6–0.661
Cognitiveimpaired0.60.3–1.10.1110.70.3–1.80.4970.90.3–1.30.209
Age1.01.0–1.10.5471.01.0–1.10.6601.01.0–1.10.437
Gender1.30.6–2.60.5221.30.6–2.60.4851.30.6–2.90.501

Year1,heavysubstanceuse(Constant)1.3–0.7651.3–0.7591.2–0.847
Cognitiveimpaired1.50.7–3.20.2711.00.4–2.60.9801.50.7–3.40.303
Age1.00.9–1.00.3581.00.9–2.60.4211.00.9–1.00.242
Gender0.70.3–1.40.2870.70.3–1.40.2900.80.3–1.70.500

Year5,abstinent(Constant)1.1–0.9491.1–0.9240.9–0.906
Cognitiveimpaired1.40.6–3.50.4160.50.2–1.50.2240.80.3–2.00.694
Age1.00.9–3.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender1.30.5–3.10.5741.40.6–3.20.4771.30.5–3.20.603

Year5,heavysubstanceuse(Constant)0.5–0.6110.5–0.5550.7–0.817
Cognitiveimpaired0.70.2–1.90.4910.60.2–2.50.5180.90.4–2.50.883
Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender0.70.3–1.90.5170.70.3–1.90.4990.70.3–2.10.542

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Atbaseline,162MoCA®protocols,163WASIprotocols,and145BRIEF-Aprotocolswere
analysed.At1-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocolswereanalysed.At5-year
follow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere20missingDUDIT-C
protocolsat1yearand56missingDUDIT-Cprotocolsat5years.*p<0.05.
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up.Surprisingly,butinlinewithMcKellar,Harris,and
Moos[19],wedidnotfindanydisparitiesbetweencog-
nitiveimpairmentaccordingtoanyofthecognitive
screeninginstrumentsandanylong-termclinicallyrele-
vantsubstanceuseoutcomes.Furthermore,accordingto
MoCA®,WASI,andBRIEF-Ascores,cognitiveimpair-
mentdidnotpredictsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.

Inthisstudy,thefrequencyofcognitivedysfunction
variesbetweenscreeninginstruments.MoCA®identified
afrequencyrateof33%,comparabletopreviousstudies
inSUDpopulations[2].Allparticipantswithanim-
pairmentdefinedaccordingtoWASIhadaFSIQinthe
rangeof50–85,labelledmildtoborderlineintellectual
disability[31].Afrequencyof18%withinthisrangeis
somewhatlowerthanprevalenceratesof30–39%re-
portedinpreviousstudiesofpatientswithSUD[12,31].
Lastly,thefrequencyofcognitiveimpairmentdefined
accordingtoBRIEF-Awas60%,comparabletothe63%
frequencyreportedbyMcKowenetal.[36].

Abstinencewasfoundtobecommonamongallpar-
ticipants,regardlessofcognitiveimpairment(54–64%).
Conversely,25–31%ofallparticipantsreportedheavy
substanceuseregardlessofcognitiveimpairment.These

findingsalignwithsomepreviousstudiesthathave
demonstratedadisconnectionbetweencognitiveimpair-
mentandbehaviourconsideredrelevantforsuccessful
SUDtreatment,suchastreatmentretention,attendance,
andsubstanceuseoutcomes[19,37].

Cognitiveimpairmentisshowntobeariskfactorfor
relapseduringorshortlyaftertreatment[31,38,39].
Furthermore,cognitiveimpairmenthasbeenshownto
predicttreatmentdropout,whichisariskfactorforrelapse
perse[8].However,thecurrentstudysuggestsalimited
valueofusingsumscoresfromstandardscreeningin-
strumentsdesignedtoassessbroadcognitivedomains,
suchastheWASI,MoCA®,andBRIEF-A,aspredictorsof
long-termsubstanceuse.Moreover,theinabilityof
MoCA®topredictlong-termoutcomesisofparticular
interestbecauseitiscommonlyutilizedinclinicalsettings,
andstudiesareemphasizingitsabilitytodetectcognitive
impairmentsinSUDpopulations[24].Otherstudieshave
suggestedthatperformanceonMoCA®canbeusedto
predictseveralclinicallyrelevantoutcomevariables,such
asdropoutfromresidentialtreatmentfacilities[40].
However,theMoCA®wasnotdevelopedspecificallyto
detectcognitiveimpairmentsinSUDpopulations.Some
itemsmayberedundant,andMoCA®maynotadequately

Table3.SummaryoflogisticregressionanalysiswithsubstanceuseasthedependentvariableandimpairmentdefinedbyMoCA®,
WASI,orBRIEF-AGEC,respectively,andageandgenderaspredictorvariables

DependentvariablePredictorMoCA®WASIFSIQBRIEF-AGEC

OR95%CIpvalueOR95%CIpvalueOR95%CIpvalue

Year1,abstinent(Constant)0.7–0.6840.7–0.6720.6–0.661
Cognitiveimpaired0.60.3–1.10.1110.70.3–1.80.4970.90.3–1.30.209
Age1.01.0–1.10.5471.01.0–1.10.6601.01.0–1.10.437
Gender1.30.6–2.60.5221.30.6–2.60.4851.30.6–2.90.501

Year1,heavysubstanceuse(Constant)1.3–0.7651.3–0.7591.2–0.847
Cognitiveimpaired1.50.7–3.20.2711.00.4–2.60.9801.50.7–3.40.303
Age1.00.9–1.00.3581.00.9–2.60.4211.00.9–1.00.242
Gender0.70.3–1.40.2870.70.3–1.40.2900.80.3–1.70.500

Year5,abstinent(Constant)1.1–0.9491.1–0.9240.9–0.906
Cognitiveimpaired1.40.6–3.50.4160.50.2–1.50.2240.80.3–2.00.694
Age1.00.9–3.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender1.30.5–3.10.5741.40.6–3.20.4771.30.5–3.20.603

Year5,heavysubstanceuse(Constant)0.5–0.6110.5–0.5550.7–0.817
Cognitiveimpaired0.70.2–1.90.4910.60.2–2.50.5180.90.4–2.50.883
Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender0.70.3–1.90.5170.70.3–1.90.4990.70.3–2.10.542

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Atbaseline,162MoCA®protocols,163WASIprotocols,and145BRIEF-Aprotocolswere
analysed.At1-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocolswereanalysed.At5-year
follow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere20missingDUDIT-C
protocolsat1yearand56missingDUDIT-Cprotocolsat5years.*p<0.05.

Long-TermSubstanceUseOutcomesEurAddictRes2023;29:150–159
DOI:10.1159/000528921

155

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
ka

rg
er

.c
om

/e
ar

/a
rti

cl
e-

pd
f/2

9/
2/

15
0/

39
94

51
7/

00
05

28
92

1.
pd

f b
y 

gu
es

t o
n 

11
 O

ct
ob

er
 2

02
3

up.Surprisingly,butinlinewithMcKellar,Harris,and
Moos[19],wedidnotfindanydisparitiesbetweencog-
nitiveimpairmentaccordingtoanyofthecognitive
screeninginstrumentsandanylong-termclinicallyrele-
vantsubstanceuseoutcomes.Furthermore,accordingto
MoCA®,WASI,andBRIEF-Ascores,cognitiveimpair-
mentdidnotpredictsubstanceabstinenceorheavy
substanceuseatthe1-and5-yearfollow-ups.

Inthisstudy,thefrequencyofcognitivedysfunction
variesbetweenscreeninginstruments.MoCA®identified
afrequencyrateof33%,comparabletopreviousstudies
inSUDpopulations[2].Allparticipantswithanim-
pairmentdefinedaccordingtoWASIhadaFSIQinthe
rangeof50–85,labelledmildtoborderlineintellectual
disability[31].Afrequencyof18%withinthisrangeis
somewhatlowerthanprevalenceratesof30–39%re-
portedinpreviousstudiesofpatientswithSUD[12,31].
Lastly,thefrequencyofcognitiveimpairmentdefined
accordingtoBRIEF-Awas60%,comparabletothe63%
frequencyreportedbyMcKowenetal.[36].

Abstinencewasfoundtobecommonamongallpar-
ticipants,regardlessofcognitiveimpairment(54–64%).
Conversely,25–31%ofallparticipantsreportedheavy
substanceuseregardlessofcognitiveimpairment.These

findingsalignwithsomepreviousstudiesthathave
demonstratedadisconnectionbetweencognitiveimpair-
mentandbehaviourconsideredrelevantforsuccessful
SUDtreatment,suchastreatmentretention,attendance,
andsubstanceuseoutcomes[19,37].

Cognitiveimpairmentisshowntobeariskfactorfor
relapseduringorshortlyaftertreatment[31,38,39].
Furthermore,cognitiveimpairmenthasbeenshownto
predicttreatmentdropout,whichisariskfactorforrelapse
perse[8].However,thecurrentstudysuggestsalimited
valueofusingsumscoresfromstandardscreeningin-
strumentsdesignedtoassessbroadcognitivedomains,
suchastheWASI,MoCA®,andBRIEF-A,aspredictorsof
long-termsubstanceuse.Moreover,theinabilityof
MoCA®topredictlong-termoutcomesisofparticular
interestbecauseitiscommonlyutilizedinclinicalsettings,
andstudiesareemphasizingitsabilitytodetectcognitive
impairmentsinSUDpopulations[24].Otherstudieshave
suggestedthatperformanceonMoCA®canbeusedto
predictseveralclinicallyrelevantoutcomevariables,such
asdropoutfromresidentialtreatmentfacilities[40].
However,theMoCA®wasnotdevelopedspecificallyto
detectcognitiveimpairmentsinSUDpopulations.Some
itemsmayberedundant,andMoCA®maynotadequately

Table3.SummaryoflogisticregressionanalysiswithsubstanceuseasthedependentvariableandimpairmentdefinedbyMoCA®,
WASI,orBRIEF-AGEC,respectively,andageandgenderaspredictorvariables

DependentvariablePredictorMoCA®WASIFSIQBRIEF-AGEC

OR95%CIpvalueOR95%CIpvalueOR95%CIpvalue

Year1,abstinent(Constant)0.7–0.6840.7–0.6720.6–0.661
Cognitiveimpaired0.60.3–1.10.1110.70.3–1.80.4970.90.3–1.30.209
Age1.01.0–1.10.5471.01.0–1.10.6601.01.0–1.10.437
Gender1.30.6–2.60.5221.30.6–2.60.4851.30.6–2.90.501

Year1,heavysubstanceuse(Constant)1.3–0.7651.3–0.7591.2–0.847
Cognitiveimpaired1.50.7–3.20.2711.00.4–2.60.9801.50.7–3.40.303
Age1.00.9–1.00.3581.00.9–2.60.4211.00.9–1.00.242
Gender0.70.3–1.40.2870.70.3–1.40.2900.80.3–1.70.500

Year5,abstinent(Constant)1.1–0.9491.1–0.9240.9–0.906
Cognitiveimpaired1.40.6–3.50.4160.50.2–1.50.2240.80.3–2.00.694
Age1.00.9–3.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender1.30.5–3.10.5741.40.6–3.20.4771.30.5–3.20.603

Year5,heavysubstanceuse(Constant)0.5–0.6110.5–0.5550.7–0.817
Cognitiveimpaired0.70.2–1.90.4910.60.2–2.50.5180.90.4–2.50.883
Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender0.70.3–1.90.5170.70.3–1.90.4990.70.3–2.10.542

MoCA®,MontrealCognitiveAssessment®;WASI,WechslerAbbreviatedScaleofIntelligence;BRIEF-A,BehaviourRatingInventory
ofExecutiveFunction–Adultversion.Atbaseline,162MoCA®protocols,163WASIprotocols,and145BRIEF-Aprotocolswere
analysed.At1-yearfollow-up,142MoCA®protocols,143WASIprotocols,and128BRIEF-Aprotocolswereanalysed.At5-year
follow-up,106MoCA®protocols,108WASIprotocols,and94BRIEF-Aprotocolswereanalysed.Therewere20missingDUDIT-C
protocolsat1yearand56missingDUDIT-Cprotocolsat5years.*p<0.05.
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test all cognitive functions relevant for SUD recovery. For
example, the instruments utilized in the current study did
not assess decision-making and emotion-driven response
inhibition, although these cognitive components may be
vital in predicting long-term substance intake [9, 41].
Indeed, this study classified participants as cognitively
impaired or non-impaired based on a single aggregated
cut-off which may have oversimplified the multidimen-
sional nature of the neuropsychological functions and
abilities required for SUD recovery [42]. Additional studies
including more detailed information within MoCA®, and
the two other instruments included in the present study are
thus called for.

The predictive value of cognitive impairment may be
attenuated in patients with pSUD as they may have a
more severe clinical profile than patients with a mono-
substance use disorder. Compared with mono-substance
users, polysubstance users have an earlier onset of sub-
stance use [43], are younger [44], have higher levels of
psychological distress and personality disorders [43, 45],
poorer social adjustment [46], and lower socioeconomic
status [47]. Studies suggest that these characteristics are
associated with an increased risk of dropout and relapse
[8, 48–52]. Generally, individuals with pSUD may be
burdened and lack psychosocial resources to such an
extent that cognitive functioning plays a subordinate role
in long-term recovery. Alternatively, other psychosocial
factors may play a more prominent role in later phases of
the recovery process.

Strengths and Limitations
There are few screening instruments for cognitive

impairment in adults with SUDs, and the predictive
validity of current instruments related to key clinical
variables is not sufficiently established [24]. SUDs are
recognized as persistent diseases and limit the validity of
outcome measurements from longitudinal studies of
short duration. The current study is among the few
studies examining long-term clinical outcomes among
patients with co-occurring SUD and cognitive impair-
ments. Moreover, this is the first study that has compared
the predictive value of three standard clinical screening
instruments on long-term substance intake in a repre-
sentative cohort of patients with a SUD. The current
study provides additional insight by utilizing clinically
significant substance outcome categories.

The STAYER cohort represents a heterogeneous pa-
tient group recruited from several specialized and diverse
SUD-treatment facilities. The universal access to health
care in Norway allows for the collection of a more
comprehensive sample relative to countries where care is

privatized and costly. The study targets polysubstance
users, representing up to 91% of treatment-seeking pa-
tients [53]. Thus, the study utilizes a highly representative
and clinically relevant sample. This allows the results to
be generalizable to the broader clinical SUD services. The
STAYER research group has also been well funded and
utilized elaborate tracking and follow-up strategies to
ensure a high retention rate and few missing data
entries [54].

The main limitation still concerns missing data, par-
ticularly at the 5-year follow-up. As with all longitudinal
studies, missing data and a high attrition rate compro-
mise the internal and external validity of the current
study. Despite the efforts to ensure high retention, the
research group could not obtain data on several partic-
ipants at follow-up measurements, which adds to the
study dropout attrition rate. This leaves a total of 34% of
the patients without DUDIT-C results at the 5-year
follow-up.

Although the cognitive assessments were performed a
minimum of 2 weeks after substance cessation, the
timeframe from detoxification to assessment may be too
short for some participants to measure stable neuro-
cognitive impairment. However, studies of long-term
recovery have not always required 2-week substance
abstinence [55]. In addition, the frequency of cognitive
dysfunction according to MoCA® and BRIEF-A found in
the current study is comparable to results reported in
previous studies in SUD populations.

The current study does not include data on substance
intake dynamics before and between the assessments.
Thus, substance use measurements reflect the participants’
substance intake only at a particular moment in time and
may fail to capture the dynamic nature of recovery and
relapse [56]. Although substance use may reflect a com-
prehensive understanding of recovery in substance use
treatment, it is an insufficient requirement to conceptu-
alize long-term recovery. Extensive changes pertaining to
dimensions of connectedness, identity, meaning in life,
occupation, and meaningful positive social relations are
essential to handle the moderation of substance use [57]
and should be considered a treatment goal per se.

We have not controlled for comorbid mental disor-
ders. Affective states, such as dysphoria, depression, and
anxiety, may be an integral and core functional element in
SUDs [58]. Indeed, findings have shown that scores on
WASI, MoCA®, and BRIEF-A are associated with psy-
chological distress in SUD populations [21, 22, 59].
However, this issue is of limited relevance here, as the
purpose of the current study was to determine the extent
to which results on the cognitive screening instruments
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testallcognitivefunctionsrelevantforSUDrecovery.For
example,theinstrumentsutilizedinthecurrentstudydid
notassessdecision-makingandemotion-drivenresponse
inhibition,althoughthesecognitivecomponentsmaybe
vitalinpredictinglong-termsubstanceintake[9,41].
Indeed,thisstudyclassifiedparticipantsascognitively
impairedornon-impairedbasedonasingleaggregated
cut-offwhichmayhaveoversimplifiedthemultidimen-
sionalnatureoftheneuropsychologicalfunctionsand
abilitiesrequiredforSUDrecovery[42].Additionalstudies
includingmoredetailedinformationwithinMoCA®,and
thetwootherinstrumentsincludedinthepresentstudyare
thuscalledfor.

Thepredictivevalueofcognitiveimpairmentmaybe
attenuatedinpatientswithpSUDastheymayhavea
moresevereclinicalprofilethanpatientswithamono-
substanceusedisorder.Comparedwithmono-substance
users,polysubstanceusershaveanearlieronsetofsub-
stanceuse[43],areyounger[44],havehigherlevelsof
psychologicaldistressandpersonalitydisorders[43,45],
poorersocialadjustment[46],andlowersocioeconomic
status[47].Studiessuggestthatthesecharacteristicsare
associatedwithanincreasedriskofdropoutandrelapse
[8,48–52].Generally,individualswithpSUDmaybe
burdenedandlackpsychosocialresourcestosuchan
extentthatcognitivefunctioningplaysasubordinaterole
inlong-termrecovery.Alternatively,otherpsychosocial
factorsmayplayamoreprominentroleinlaterphasesof
therecoveryprocess.

StrengthsandLimitations
Therearefewscreeninginstrumentsforcognitive

impairmentinadultswithSUDs,andthepredictive
validityofcurrentinstrumentsrelatedtokeyclinical
variablesisnotsufficientlyestablished[24].SUDsare
recognizedaspersistentdiseasesandlimitthevalidityof
outcomemeasurementsfromlongitudinalstudiesof
shortduration.Thecurrentstudyisamongthefew
studiesexamininglong-termclinicaloutcomesamong
patientswithco-occurringSUDandcognitiveimpair-
ments.Moreover,thisisthefirststudythathascompared
thepredictivevalueofthreestandardclinicalscreening
instrumentsonlong-termsubstanceintakeinarepre-
sentativecohortofpatientswithaSUD.Thecurrent
studyprovidesadditionalinsightbyutilizingclinically
significantsubstanceoutcomecategories.

TheSTAYERcohortrepresentsaheterogeneouspa-
tientgrouprecruitedfromseveralspecializedanddiverse
SUD-treatmentfacilities.Theuniversalaccesstohealth
careinNorwayallowsforthecollectionofamore
comprehensivesamplerelativetocountrieswherecareis

privatizedandcostly.Thestudytargetspolysubstance
users,representingupto91%oftreatment-seekingpa-
tients[53].Thus,thestudyutilizesahighlyrepresentative
andclinicallyrelevantsample.Thisallowstheresultsto
begeneralizabletothebroaderclinicalSUDservices.The
STAYERresearchgrouphasalsobeenwellfundedand
utilizedelaboratetrackingandfollow-upstrategiesto
ensureahighretentionrateandfewmissingdata
entries[54].

Themainlimitationstillconcernsmissingdata,par-
ticularlyatthe5-yearfollow-up.Aswithalllongitudinal
studies,missingdataandahighattritionratecompro-
misetheinternalandexternalvalidityofthecurrent
study.Despitetheeffortstoensurehighretention,the
researchgroupcouldnotobtaindataonseveralpartic-
ipantsatfollow-upmeasurements,whichaddstothe
studydropoutattritionrate.Thisleavesatotalof34%of
thepatientswithoutDUDIT-Cresultsatthe5-year
follow-up.

Althoughthecognitiveassessmentswereperformeda
minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
mayfailtocapturethedynamicnatureofrecoveryand
relapse[56].Althoughsubstanceusemayreflectacom-
prehensiveunderstandingofrecoveryinsubstanceuse
treatment,itisaninsufficientrequirementtoconceptu-
alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
ders.Affectivestates,suchasdysphoria,depression,and
anxiety,maybeanintegralandcorefunctionalelementin
SUDs[58].Indeed,findingshaveshownthatscoreson
WASI,MoCA®,andBRIEF-Aareassociatedwithpsy-
chologicaldistressinSUDpopulations[21,22,59].
However,thisissueisoflimitedrelevancehere,asthe
purposeofthecurrentstudywastodeterminetheextent
towhichresultsonthecognitivescreeninginstruments
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notassessdecision-makingandemotion-drivenresponse
inhibition,althoughthesecognitivecomponentsmaybe
vitalinpredictinglong-termsubstanceintake[9,41].
Indeed,thisstudyclassifiedparticipantsascognitively
impairedornon-impairedbasedonasingleaggregated
cut-offwhichmayhaveoversimplifiedthemultidimen-
sionalnatureoftheneuropsychologicalfunctionsand
abilitiesrequiredforSUDrecovery[42].Additionalstudies
includingmoredetailedinformationwithinMoCA®,and
thetwootherinstrumentsincludedinthepresentstudyare
thuscalledfor.

Thepredictivevalueofcognitiveimpairmentmaybe
attenuatedinpatientswithpSUDastheymayhavea
moresevereclinicalprofilethanpatientswithamono-
substanceusedisorder.Comparedwithmono-substance
users,polysubstanceusershaveanearlieronsetofsub-
stanceuse[43],areyounger[44],havehigherlevelsof
psychologicaldistressandpersonalitydisorders[43,45],
poorersocialadjustment[46],andlowersocioeconomic
status[47].Studiessuggestthatthesecharacteristicsare
associatedwithanincreasedriskofdropoutandrelapse
[8,48–52].Generally,individualswithpSUDmaybe
burdenedandlackpsychosocialresourcestosuchan
extentthatcognitivefunctioningplaysasubordinaterole
inlong-termrecovery.Alternatively,otherpsychosocial
factorsmayplayamoreprominentroleinlaterphasesof
therecoveryprocess.

StrengthsandLimitations
Therearefewscreeninginstrumentsforcognitive

impairmentinadultswithSUDs,andthepredictive
validityofcurrentinstrumentsrelatedtokeyclinical
variablesisnotsufficientlyestablished[24].SUDsare
recognizedaspersistentdiseasesandlimitthevalidityof
outcomemeasurementsfromlongitudinalstudiesof
shortduration.Thecurrentstudyisamongthefew
studiesexamininglong-termclinicaloutcomesamong
patientswithco-occurringSUDandcognitiveimpair-
ments.Moreover,thisisthefirststudythathascompared
thepredictivevalueofthreestandardclinicalscreening
instrumentsonlong-termsubstanceintakeinarepre-
sentativecohortofpatientswithaSUD.Thecurrent
studyprovidesadditionalinsightbyutilizingclinically
significantsubstanceoutcomecategories.

TheSTAYERcohortrepresentsaheterogeneouspa-
tientgrouprecruitedfromseveralspecializedanddiverse
SUD-treatmentfacilities.Theuniversalaccesstohealth
careinNorwayallowsforthecollectionofamore
comprehensivesamplerelativetocountrieswherecareis

privatizedandcostly.Thestudytargetspolysubstance
users,representingupto91%oftreatment-seekingpa-
tients[53].Thus,thestudyutilizesahighlyrepresentative
andclinicallyrelevantsample.Thisallowstheresultsto
begeneralizabletothebroaderclinicalSUDservices.The
STAYERresearchgrouphasalsobeenwellfundedand
utilizedelaboratetrackingandfollow-upstrategiesto
ensureahighretentionrateandfewmissingdata
entries[54].

Themainlimitationstillconcernsmissingdata,par-
ticularlyatthe5-yearfollow-up.Aswithalllongitudinal
studies,missingdataandahighattritionratecompro-
misetheinternalandexternalvalidityofthecurrent
study.Despitetheeffortstoensurehighretention,the
researchgroupcouldnotobtaindataonseveralpartic-
ipantsatfollow-upmeasurements,whichaddstothe
studydropoutattritionrate.Thisleavesatotalof34%of
thepatientswithoutDUDIT-Cresultsatthe5-year
follow-up.

Althoughthecognitiveassessmentswereperformeda
minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
mayfailtocapturethedynamicnatureofrecoveryand
relapse[56].Althoughsubstanceusemayreflectacom-
prehensiveunderstandingofrecoveryinsubstanceuse
treatment,itisaninsufficientrequirementtoconceptu-
alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
ders.Affectivestates,suchasdysphoria,depression,and
anxiety,maybeanintegralandcorefunctionalelementin
SUDs[58].Indeed,findingshaveshownthatscoreson
WASI,MoCA®,andBRIEF-Aareassociatedwithpsy-
chologicaldistressinSUDpopulations[21,22,59].
However,thisissueisoflimitedrelevancehere,asthe
purposeofthecurrentstudywastodeterminetheextent
towhichresultsonthecognitivescreeninginstruments

156EurAddictRes2023;29:150–159
DOI:10.1159/000528921

Hetland/Hagen/Lundervold/Erga

D
ow
nloaded from
 http://karger.com
/ear/article-pdf/29/2/150/3994517/000528921.pdf by guest on 11 O
ctober 2023

test all cognitive functions relevant for SUD recovery. For
example, the instruments utilized in the current study did
not assess decision-making and emotion-driven response
inhibition, although these cognitive components may be
vital in predicting long-term substance intake [9, 41].
Indeed, this study classified participants as cognitively
impaired or non-impaired based on a single aggregated
cut-off which may have oversimplified the multidimen-
sional nature of the neuropsychological functions and
abilities required for SUD recovery [42]. Additional studies
including more detailed information within MoCA®, and
the two other instruments included in the present study are
thus called for.

The predictive value of cognitive impairment may be
attenuated in patients with pSUD as they may have a
more severe clinical profile than patients with a mono-
substance use disorder. Compared with mono-substance
users, polysubstance users have an earlier onset of sub-
stance use [43], are younger [44], have higher levels of
psychological distress and personality disorders [43, 45],
poorer social adjustment [46], and lower socioeconomic
status [47]. Studies suggest that these characteristics are
associated with an increased risk of dropout and relapse
[8, 48–52]. Generally, individuals with pSUD may be
burdened and lack psychosocial resources to such an
extent that cognitive functioning plays a subordinate role
in long-term recovery. Alternatively, other psychosocial
factors may play a more prominent role in later phases of
the recovery process.

Strengths and Limitations
There are few screening instruments for cognitive

impairment in adults with SUDs, and the predictive
validity of current instruments related to key clinical
variables is not sufficiently established [24]. SUDs are
recognized as persistent diseases and limit the validity of
outcome measurements from longitudinal studies of
short duration. The current study is among the few
studies examining long-term clinical outcomes among
patients with co-occurring SUD and cognitive impair-
ments. Moreover, this is the first study that has compared
the predictive value of three standard clinical screening
instruments on long-term substance intake in a repre-
sentative cohort of patients with a SUD. The current
study provides additional insight by utilizing clinically
significant substance outcome categories.

The STAYER cohort represents a heterogeneous pa-
tient group recruited from several specialized and diverse
SUD-treatment facilities. The universal access to health
care in Norway allows for the collection of a more
comprehensive sample relative to countries where care is

privatized and costly. The study targets polysubstance
users, representing up to 91% of treatment-seeking pa-
tients [53]. Thus, the study utilizes a highly representative
and clinically relevant sample. This allows the results to
be generalizable to the broader clinical SUD services. The
STAYER research group has also been well funded and
utilized elaborate tracking and follow-up strategies to
ensure a high retention rate and few missing data
entries [54].

The main limitation still concerns missing data, par-
ticularly at the 5-year follow-up. As with all longitudinal
studies, missing data and a high attrition rate compro-
mise the internal and external validity of the current
study. Despite the efforts to ensure high retention, the
research group could not obtain data on several partic-
ipants at follow-up measurements, which adds to the
study dropout attrition rate. This leaves a total of 34% of
the patients without DUDIT-C results at the 5-year
follow-up.

Although the cognitive assessments were performed a
minimum of 2 weeks after substance cessation, the
timeframe from detoxification to assessment may be too
short for some participants to measure stable neuro-
cognitive impairment. However, studies of long-term
recovery have not always required 2-week substance
abstinence [55]. In addition, the frequency of cognitive
dysfunction according to MoCA® and BRIEF-A found in
the current study is comparable to results reported in
previous studies in SUD populations.

The current study does not include data on substance
intake dynamics before and between the assessments.
Thus, substance use measurements reflect the participants’
substance intake only at a particular moment in time and
may fail to capture the dynamic nature of recovery and
relapse [56]. Although substance use may reflect a com-
prehensive understanding of recovery in substance use
treatment, it is an insufficient requirement to conceptu-
alize long-term recovery. Extensive changes pertaining to
dimensions of connectedness, identity, meaning in life,
occupation, and meaningful positive social relations are
essential to handle the moderation of substance use [57]
and should be considered a treatment goal per se.

We have not controlled for comorbid mental disor-
ders. Affective states, such as dysphoria, depression, and
anxiety, may be an integral and core functional element in
SUDs [58]. Indeed, findings have shown that scores on
WASI, MoCA®, and BRIEF-A are associated with psy-
chological distress in SUD populations [21, 22, 59].
However, this issue is of limited relevance here, as the
purpose of the current study was to determine the extent
to which results on the cognitive screening instruments
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test all cognitive functions relevant for SUD recovery. For
example, the instruments utilized in the current study did
not assess decision-making and emotion-driven response
inhibition, although these cognitive components may be
vital in predicting long-term substance intake [9, 41].
Indeed, this study classified participants as cognitively
impaired or non-impaired based on a single aggregated
cut-off which may have oversimplified the multidimen-
sional nature of the neuropsychological functions and
abilities required for SUD recovery [42]. Additional studies
including more detailed information within MoCA®, and
the two other instruments included in the present study are
thus called for.

The predictive value of cognitive impairment may be
attenuated in patients with pSUD as they may have a
more severe clinical profile than patients with a mono-
substance use disorder. Compared with mono-substance
users, polysubstance users have an earlier onset of sub-
stance use [43], are younger [44], have higher levels of
psychological distress and personality disorders [43, 45],
poorer social adjustment [46], and lower socioeconomic
status [47]. Studies suggest that these characteristics are
associated with an increased risk of dropout and relapse
[8, 48–52]. Generally, individuals with pSUD may be
burdened and lack psychosocial resources to such an
extent that cognitive functioning plays a subordinate role
in long-term recovery. Alternatively, other psychosocial
factors may play a more prominent role in later phases of
the recovery process.

Strengths and Limitations
There are few screening instruments for cognitive

impairment in adults with SUDs, and the predictive
validity of current instruments related to key clinical
variables is not sufficiently established [24]. SUDs are
recognized as persistent diseases and limit the validity of
outcome measurements from longitudinal studies of
short duration. The current study is among the few
studies examining long-term clinical outcomes among
patients with co-occurring SUD and cognitive impair-
ments. Moreover, this is the first study that has compared
the predictive value of three standard clinical screening
instruments on long-term substance intake in a repre-
sentative cohort of patients with a SUD. The current
study provides additional insight by utilizing clinically
significant substance outcome categories.

The STAYER cohort represents a heterogeneous pa-
tient group recruited from several specialized and diverse
SUD-treatment facilities. The universal access to health
care in Norway allows for the collection of a more
comprehensive sample relative to countries where care is

privatized and costly. The study targets polysubstance
users, representing up to 91% of treatment-seeking pa-
tients [53]. Thus, the study utilizes a highly representative
and clinically relevant sample. This allows the results to
be generalizable to the broader clinical SUD services. The
STAYER research group has also been well funded and
utilized elaborate tracking and follow-up strategies to
ensure a high retention rate and few missing data
entries [54].

The main limitation still concerns missing data, par-
ticularly at the 5-year follow-up. As with all longitudinal
studies, missing data and a high attrition rate compro-
mise the internal and external validity of the current
study. Despite the efforts to ensure high retention, the
research group could not obtain data on several partic-
ipants at follow-up measurements, which adds to the
study dropout attrition rate. This leaves a total of 34% of
the patients without DUDIT-C results at the 5-year
follow-up.

Although the cognitive assessments were performed a
minimum of 2 weeks after substance cessation, the
timeframe from detoxification to assessment may be too
short for some participants to measure stable neuro-
cognitive impairment. However, studies of long-term
recovery have not always required 2-week substance
abstinence [55]. In addition, the frequency of cognitive
dysfunction according to MoCA® and BRIEF-A found in
the current study is comparable to results reported in
previous studies in SUD populations.

The current study does not include data on substance
intake dynamics before and between the assessments.
Thus, substance use measurements reflect the participants’
substance intake only at a particular moment in time and
may fail to capture the dynamic nature of recovery and
relapse [56]. Although substance use may reflect a com-
prehensive understanding of recovery in substance use
treatment, it is an insufficient requirement to conceptu-
alize long-term recovery. Extensive changes pertaining to
dimensions of connectedness, identity, meaning in life,
occupation, and meaningful positive social relations are
essential to handle the moderation of substance use [57]
and should be considered a treatment goal per se.

We have not controlled for comorbid mental disor-
ders. Affective states, such as dysphoria, depression, and
anxiety, may be an integral and core functional element in
SUDs [58]. Indeed, findings have shown that scores on
WASI, MoCA®, and BRIEF-A are associated with psy-
chological distress in SUD populations [21, 22, 59].
However, this issue is of limited relevance here, as the
purpose of the current study was to determine the extent
to which results on the cognitive screening instruments
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testallcognitivefunctionsrelevantforSUDrecovery.For
example,theinstrumentsutilizedinthecurrentstudydid
notassessdecision-makingandemotion-drivenresponse
inhibition,althoughthesecognitivecomponentsmaybe
vitalinpredictinglong-termsubstanceintake[9,41].
Indeed,thisstudyclassifiedparticipantsascognitively
impairedornon-impairedbasedonasingleaggregated
cut-offwhichmayhaveoversimplifiedthemultidimen-
sionalnatureoftheneuropsychologicalfunctionsand
abilitiesrequiredforSUDrecovery[42].Additionalstudies
includingmoredetailedinformationwithinMoCA®,and
thetwootherinstrumentsincludedinthepresentstudyare
thuscalledfor.

Thepredictivevalueofcognitiveimpairmentmaybe
attenuatedinpatientswithpSUDastheymayhavea
moresevereclinicalprofilethanpatientswithamono-
substanceusedisorder.Comparedwithmono-substance
users,polysubstanceusershaveanearlieronsetofsub-
stanceuse[43],areyounger[44],havehigherlevelsof
psychologicaldistressandpersonalitydisorders[43,45],
poorersocialadjustment[46],andlowersocioeconomic
status[47].Studiessuggestthatthesecharacteristicsare
associatedwithanincreasedriskofdropoutandrelapse
[8,48–52].Generally,individualswithpSUDmaybe
burdenedandlackpsychosocialresourcestosuchan
extentthatcognitivefunctioningplaysasubordinaterole
inlong-termrecovery.Alternatively,otherpsychosocial
factorsmayplayamoreprominentroleinlaterphasesof
therecoveryprocess.

StrengthsandLimitations
Therearefewscreeninginstrumentsforcognitive

impairmentinadultswithSUDs,andthepredictive
validityofcurrentinstrumentsrelatedtokeyclinical
variablesisnotsufficientlyestablished[24].SUDsare
recognizedaspersistentdiseasesandlimitthevalidityof
outcomemeasurementsfromlongitudinalstudiesof
shortduration.Thecurrentstudyisamongthefew
studiesexamininglong-termclinicaloutcomesamong
patientswithco-occurringSUDandcognitiveimpair-
ments.Moreover,thisisthefirststudythathascompared
thepredictivevalueofthreestandardclinicalscreening
instrumentsonlong-termsubstanceintakeinarepre-
sentativecohortofpatientswithaSUD.Thecurrent
studyprovidesadditionalinsightbyutilizingclinically
significantsubstanceoutcomecategories.

TheSTAYERcohortrepresentsaheterogeneouspa-
tientgrouprecruitedfromseveralspecializedanddiverse
SUD-treatmentfacilities.Theuniversalaccesstohealth
careinNorwayallowsforthecollectionofamore
comprehensivesamplerelativetocountrieswherecareis

privatizedandcostly.Thestudytargetspolysubstance
users,representingupto91%oftreatment-seekingpa-
tients[53].Thus,thestudyutilizesahighlyrepresentative
andclinicallyrelevantsample.Thisallowstheresultsto
begeneralizabletothebroaderclinicalSUDservices.The
STAYERresearchgrouphasalsobeenwellfundedand
utilizedelaboratetrackingandfollow-upstrategiesto
ensureahighretentionrateandfewmissingdata
entries[54].

Themainlimitationstillconcernsmissingdata,par-
ticularlyatthe5-yearfollow-up.Aswithalllongitudinal
studies,missingdataandahighattritionratecompro-
misetheinternalandexternalvalidityofthecurrent
study.Despitetheeffortstoensurehighretention,the
researchgroupcouldnotobtaindataonseveralpartic-
ipantsatfollow-upmeasurements,whichaddstothe
studydropoutattritionrate.Thisleavesatotalof34%of
thepatientswithoutDUDIT-Cresultsatthe5-year
follow-up.

Althoughthecognitiveassessmentswereperformeda
minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
mayfailtocapturethedynamicnatureofrecoveryand
relapse[56].Althoughsubstanceusemayreflectacom-
prehensiveunderstandingofrecoveryinsubstanceuse
treatment,itisaninsufficientrequirementtoconceptu-
alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
ders.Affectivestates,suchasdysphoria,depression,and
anxiety,maybeanintegralandcorefunctionalelementin
SUDs[58].Indeed,findingshaveshownthatscoreson
WASI,MoCA®,andBRIEF-Aareassociatedwithpsy-
chologicaldistressinSUDpopulations[21,22,59].
However,thisissueisoflimitedrelevancehere,asthe
purposeofthecurrentstudywastodeterminetheextent
towhichresultsonthecognitivescreeninginstruments
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testallcognitivefunctionsrelevantforSUDrecovery.For
example,theinstrumentsutilizedinthecurrentstudydid
notassessdecision-makingandemotion-drivenresponse
inhibition,althoughthesecognitivecomponentsmaybe
vitalinpredictinglong-termsubstanceintake[9,41].
Indeed,thisstudyclassifiedparticipantsascognitively
impairedornon-impairedbasedonasingleaggregated
cut-offwhichmayhaveoversimplifiedthemultidimen-
sionalnatureoftheneuropsychologicalfunctionsand
abilitiesrequiredforSUDrecovery[42].Additionalstudies
includingmoredetailedinformationwithinMoCA®,and
thetwootherinstrumentsincludedinthepresentstudyare
thuscalledfor.

Thepredictivevalueofcognitiveimpairmentmaybe
attenuatedinpatientswithpSUDastheymayhavea
moresevereclinicalprofilethanpatientswithamono-
substanceusedisorder.Comparedwithmono-substance
users,polysubstanceusershaveanearlieronsetofsub-
stanceuse[43],areyounger[44],havehigherlevelsof
psychologicaldistressandpersonalitydisorders[43,45],
poorersocialadjustment[46],andlowersocioeconomic
status[47].Studiessuggestthatthesecharacteristicsare
associatedwithanincreasedriskofdropoutandrelapse
[8,48–52].Generally,individualswithpSUDmaybe
burdenedandlackpsychosocialresourcestosuchan
extentthatcognitivefunctioningplaysasubordinaterole
inlong-termrecovery.Alternatively,otherpsychosocial
factorsmayplayamoreprominentroleinlaterphasesof
therecoveryprocess.

StrengthsandLimitations
Therearefewscreeninginstrumentsforcognitive

impairmentinadultswithSUDs,andthepredictive
validityofcurrentinstrumentsrelatedtokeyclinical
variablesisnotsufficientlyestablished[24].SUDsare
recognizedaspersistentdiseasesandlimitthevalidityof
outcomemeasurementsfromlongitudinalstudiesof
shortduration.Thecurrentstudyisamongthefew
studiesexamininglong-termclinicaloutcomesamong
patientswithco-occurringSUDandcognitiveimpair-
ments.Moreover,thisisthefirststudythathascompared
thepredictivevalueofthreestandardclinicalscreening
instrumentsonlong-termsubstanceintakeinarepre-
sentativecohortofpatientswithaSUD.Thecurrent
studyprovidesadditionalinsightbyutilizingclinically
significantsubstanceoutcomecategories.

TheSTAYERcohortrepresentsaheterogeneouspa-
tientgrouprecruitedfromseveralspecializedanddiverse
SUD-treatmentfacilities.Theuniversalaccesstohealth
careinNorwayallowsforthecollectionofamore
comprehensivesamplerelativetocountrieswherecareis

privatizedandcostly.Thestudytargetspolysubstance
users,representingupto91%oftreatment-seekingpa-
tients[53].Thus,thestudyutilizesahighlyrepresentative
andclinicallyrelevantsample.Thisallowstheresultsto
begeneralizabletothebroaderclinicalSUDservices.The
STAYERresearchgrouphasalsobeenwellfundedand
utilizedelaboratetrackingandfollow-upstrategiesto
ensureahighretentionrateandfewmissingdata
entries[54].

Themainlimitationstillconcernsmissingdata,par-
ticularlyatthe5-yearfollow-up.Aswithalllongitudinal
studies,missingdataandahighattritionratecompro-
misetheinternalandexternalvalidityofthecurrent
study.Despitetheeffortstoensurehighretention,the
researchgroupcouldnotobtaindataonseveralpartic-
ipantsatfollow-upmeasurements,whichaddstothe
studydropoutattritionrate.Thisleavesatotalof34%of
thepatientswithoutDUDIT-Cresultsatthe5-year
follow-up.

Althoughthecognitiveassessmentswereperformeda
minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
mayfailtocapturethedynamicnatureofrecoveryand
relapse[56].Althoughsubstanceusemayreflectacom-
prehensiveunderstandingofrecoveryinsubstanceuse
treatment,itisaninsufficientrequirementtoconceptu-
alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
ders.Affectivestates,suchasdysphoria,depression,and
anxiety,maybeanintegralandcorefunctionalelementin
SUDs[58].Indeed,findingshaveshownthatscoreson
WASI,MoCA®,andBRIEF-Aareassociatedwithpsy-
chologicaldistressinSUDpopulations[21,22,59].
However,thisissueisoflimitedrelevancehere,asthe
purposeofthecurrentstudywastodeterminetheextent
towhichresultsonthecognitivescreeninginstruments
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follow-up.
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minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
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alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
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anxiety,maybeanintegralandcorefunctionalelementin
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vitalinpredictinglong-termsubstanceintake[9,41].
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sionalnatureoftheneuropsychologicalfunctionsand
abilitiesrequiredforSUDrecovery[42].Additionalstudies
includingmoredetailedinformationwithinMoCA®,and
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stanceuse[43],areyounger[44],havehigherlevelsof
psychologicaldistressandpersonalitydisorders[43,45],
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status[47].Studiessuggestthatthesecharacteristicsare
associatedwithanincreasedriskofdropoutandrelapse
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inlong-termrecovery.Alternatively,otherpsychosocial
factorsmayplayamoreprominentroleinlaterphasesof
therecoveryprocess.
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validityofcurrentinstrumentsrelatedtokeyclinical
variablesisnotsufficientlyestablished[24].SUDsare
recognizedaspersistentdiseasesandlimitthevalidityof
outcomemeasurementsfromlongitudinalstudiesof
shortduration.Thecurrentstudyisamongthefew
studiesexamininglong-termclinicaloutcomesamong
patientswithco-occurringSUDandcognitiveimpair-
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sentativecohortofpatientswithaSUD.Thecurrent
studyprovidesadditionalinsightbyutilizingclinically
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tientgrouprecruitedfromseveralspecializedanddiverse
SUD-treatmentfacilities.Theuniversalaccesstohealth
careinNorwayallowsforthecollectionofamore
comprehensivesamplerelativetocountrieswherecareis
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users,representingupto91%oftreatment-seekingpa-
tients[53].Thus,thestudyutilizesahighlyrepresentative
andclinicallyrelevantsample.Thisallowstheresultsto
begeneralizabletothebroaderclinicalSUDservices.The
STAYERresearchgrouphasalsobeenwellfundedand
utilizedelaboratetrackingandfollow-upstrategiesto
ensureahighretentionrateandfewmissingdata
entries[54].

Themainlimitationstillconcernsmissingdata,par-
ticularlyatthe5-yearfollow-up.Aswithalllongitudinal
studies,missingdataandahighattritionratecompro-
misetheinternalandexternalvalidityofthecurrent
study.Despitetheeffortstoensurehighretention,the
researchgroupcouldnotobtaindataonseveralpartic-
ipantsatfollow-upmeasurements,whichaddstothe
studydropoutattritionrate.Thisleavesatotalof34%of
thepatientswithoutDUDIT-Cresultsatthe5-year
follow-up.

Althoughthecognitiveassessmentswereperformeda
minimumof2weeksaftersubstancecessation,the
timeframefromdetoxificationtoassessmentmaybetoo
shortforsomeparticipantstomeasurestableneuro-
cognitiveimpairment.However,studiesoflong-term
recoveryhavenotalwaysrequired2-weeksubstance
abstinence[55].Inaddition,thefrequencyofcognitive
dysfunctionaccordingtoMoCA®andBRIEF-Afoundin
thecurrentstudyiscomparabletoresultsreportedin
previousstudiesinSUDpopulations.

Thecurrentstudydoesnotincludedataonsubstance
intakedynamicsbeforeandbetweentheassessments.
Thus,substanceusemeasurementsreflecttheparticipants’
substanceintakeonlyataparticularmomentintimeand
mayfailtocapturethedynamicnatureofrecoveryand
relapse[56].Althoughsubstanceusemayreflectacom-
prehensiveunderstandingofrecoveryinsubstanceuse
treatment,itisaninsufficientrequirementtoconceptu-
alizelong-termrecovery.Extensivechangespertainingto
dimensionsofconnectedness,identity,meaninginlife,
occupation,andmeaningfulpositivesocialrelationsare
essentialtohandlethemoderationofsubstanceuse[57]
andshouldbeconsideredatreatmentgoalperse.

Wehavenotcontrolledforcomorbidmentaldisor-
ders.Affectivestates,suchasdysphoria,depression,and
anxiety,maybeanintegralandcorefunctionalelementin
SUDs[58].Indeed,findingshaveshownthatscoreson
WASI,MoCA®,andBRIEF-Aareassociatedwithpsy-
chologicaldistressinSUDpopulations[21,22,59].
However,thisissueisoflimitedrelevancehere,asthe
purposeofthecurrentstudywastodeterminetheextent
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can be used to predict long-term substance use outcomes,
independent of aetiology.

The selected DUDIT-C cut-off score defining heavy
substance use resulted in a modest sample size for that
subsample. This might have contributed to driving the
null findings at the 5-year follow-up. Furthermore, the
sample included few patients with impaired intellectual
functioning. The STAYER cohort was recruited using
convenience sampling from a clinical setting, and is
thus vulnerable to ascertainment biases by under-
sampling patients in the lower end of intellectual
functioning and with weak motivation for change. We
did not find an increased dropout rate for participants
with cognitive impairment according to WASI after
Bonferroni correction. Nevertheless, it is still possible
that a greater study dropout rate masks true differences
in substance use behaviour in patients with impaired
intellectual functioning due to low statistical power or
that patients with impaired intellectual functioning and
worse substance use outcomes had an increased risk of
study dropout.

Clinical Implications
According to our findings, cognitive impairment’s

predictive value for long-term treatment outcomes may
be limited. In a clinical context, this is an optimistic
outcome due to the high frequency of cognitive deficits in
the SUD population. The results from screening with
instruments assessing broad cognitive domains at treat-
ment initiation should be interpreted with caution when
informing treatment strategies. Conclusions must be
supported by medical history, psychiatric and functional
assessment, and a more comprehensive neuro-
psychological assessment. Recent efforts to develop
cognitive screening instruments for the SUD population
are promising [60]. However, the predictive validity of
clinically relevant variables is not sufficiently established.
Consequently, there is a need to establish clinically viable
instruments with well-established clinical and ecological
validity to assess cognitive functions in the SUD pop-
ulation. In addition, trajectories in SUD recovery among
individuals with and without cognitive impairments
warrant further investigation.
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canbeusedtopredictlong-termsubstanceuseoutcomes,
independentofaetiology.

TheselectedDUDIT-Ccut-offscoredefiningheavy
substanceuseresultedinamodestsamplesizeforthat
subsample.Thismighthavecontributedtodrivingthe
nullfindingsatthe5-yearfollow-up.Furthermore,the
sampleincludedfewpatientswithimpairedintellectual
functioning.TheSTAYERcohortwasrecruitedusing
conveniencesamplingfromaclinicalsetting,andis
thusvulnerabletoascertainmentbiasesbyunder-
samplingpatientsinthelowerendofintellectual
functioningandwithweakmotivationforchange.We
didnotfindanincreaseddropoutrateforparticipants
withcognitiveimpairmentaccordingtoWASIafter
Bonferronicorrection.Nevertheless,itisstillpossible
thatagreaterstudydropoutratemaskstruedifferences
insubstanceusebehaviourinpatientswithimpaired
intellectualfunctioningduetolowstatisticalpoweror
thatpatientswithimpairedintellectualfunctioningand
worsesubstanceuseoutcomeshadanincreasedriskof
studydropout.

ClinicalImplications
Accordingtoourfindings,cognitiveimpairment’s

predictivevalueforlong-termtreatmentoutcomesmay
belimited.Inaclinicalcontext,thisisanoptimistic
outcomeduetothehighfrequencyofcognitivedeficitsin
theSUDpopulation.Theresultsfromscreeningwith
instrumentsassessingbroadcognitivedomainsattreat-
mentinitiationshouldbeinterpretedwithcautionwhen
informingtreatmentstrategies.Conclusionsmustbe
supportedbymedicalhistory,psychiatricandfunctional
assessment,andamorecomprehensiveneuro-
psychologicalassessment.Recenteffortstodevelop
cognitivescreeninginstrumentsfortheSUDpopulation
arepromising[60].However,thepredictivevalidityof
clinicallyrelevantvariablesisnotsufficientlyestablished.
Consequently,thereisaneedtoestablishclinicallyviable
instrumentswithwell-establishedclinicalandecological
validitytoassesscognitivefunctionsintheSUDpop-
ulation.Inaddition,trajectoriesinSUDrecoveryamong
individualswithandwithoutcognitiveimpairments
warrantfurtherinvestigation.
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can be used to predict long-term substance use outcomes,
independent of aetiology.

The selected DUDIT-C cut-off score defining heavy
substance use resulted in a modest sample size for that
subsample. This might have contributed to driving the
null findings at the 5-year follow-up. Furthermore, the
sample included few patients with impaired intellectual
functioning. The STAYER cohort was recruited using
convenience sampling from a clinical setting, and is
thus vulnerable to ascertainment biases by under-
sampling patients in the lower end of intellectual
functioning and with weak motivation for change. We
did not find an increased dropout rate for participants
with cognitive impairment according to WASI after
Bonferroni correction. Nevertheless, it is still possible
that a greater study dropout rate masks true differences
in substance use behaviour in patients with impaired
intellectual functioning due to low statistical power or
that patients with impaired intellectual functioning and
worse substance use outcomes had an increased risk of
study dropout.

Clinical Implications
According to our findings, cognitive impairment’s

predictive value for long-term treatment outcomes may
be limited. In a clinical context, this is an optimistic
outcome due to the high frequency of cognitive deficits in
the SUD population. The results from screening with
instruments assessing broad cognitive domains at treat-
ment initiation should be interpreted with caution when
informing treatment strategies. Conclusions must be
supported by medical history, psychiatric and functional
assessment, and a more comprehensive neuro-
psychological assessment. Recent efforts to develop
cognitive screening instruments for the SUD population
are promising [60]. However, the predictive validity of
clinically relevant variables is not sufficiently established.
Consequently, there is a need to establish clinically viable
instruments with well-established clinical and ecological
validity to assess cognitive functions in the SUD pop-
ulation. In addition, trajectories in SUD recovery among
individuals with and without cognitive impairments
warrant further investigation.
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independent of aetiology.

The selected DUDIT-C cut-off score defining heavy
substance use resulted in a modest sample size for that
subsample. This might have contributed to driving the
null findings at the 5-year follow-up. Furthermore, the
sample included few patients with impaired intellectual
functioning. The STAYER cohort was recruited using
convenience sampling from a clinical setting, and is
thus vulnerable to ascertainment biases by under-
sampling patients in the lower end of intellectual
functioning and with weak motivation for change. We
did not find an increased dropout rate for participants
with cognitive impairment according to WASI after
Bonferroni correction. Nevertheless, it is still possible
that a greater study dropout rate masks true differences
in substance use behaviour in patients with impaired
intellectual functioning due to low statistical power or
that patients with impaired intellectual functioning and
worse substance use outcomes had an increased risk of
study dropout.

Clinical Implications
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be limited. In a clinical context, this is an optimistic
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instruments assessing broad cognitive domains at treat-
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canbeusedtopredictlong-termsubstanceuseoutcomes,
independentofaetiology.

TheselectedDUDIT-Ccut-offscoredefiningheavy
substanceuseresultedinamodestsamplesizeforthat
subsample.Thismighthavecontributedtodrivingthe
nullfindingsatthe5-yearfollow-up.Furthermore,the
sampleincludedfewpatientswithimpairedintellectual
functioning.TheSTAYERcohortwasrecruitedusing
conveniencesamplingfromaclinicalsetting,andis
thusvulnerabletoascertainmentbiasesbyunder-
samplingpatientsinthelowerendofintellectual
functioningandwithweakmotivationforchange.We
didnotfindanincreaseddropoutrateforparticipants
withcognitiveimpairmentaccordingtoWASIafter
Bonferronicorrection.Nevertheless,itisstillpossible
thatagreaterstudydropoutratemaskstruedifferences
insubstanceusebehaviourinpatientswithimpaired
intellectualfunctioningduetolowstatisticalpoweror
thatpatientswithimpairedintellectualfunctioningand
worsesubstanceuseoutcomeshadanincreasedriskof
studydropout.

ClinicalImplications
Accordingtoourfindings,cognitiveimpairment’s

predictivevalueforlong-termtreatmentoutcomesmay
belimited.Inaclinicalcontext,thisisanoptimistic
outcomeduetothehighfrequencyofcognitivedeficitsin
theSUDpopulation.Theresultsfromscreeningwith
instrumentsassessingbroadcognitivedomainsattreat-
mentinitiationshouldbeinterpretedwithcautionwhen
informingtreatmentstrategies.Conclusionsmustbe
supportedbymedicalhistory,psychiatricandfunctional
assessment,andamorecomprehensiveneuro-
psychologicalassessment.Recenteffortstodevelop
cognitivescreeninginstrumentsfortheSUDpopulation
arepromising[60].However,thepredictivevalidityof
clinicallyrelevantvariablesisnotsufficientlyestablished.
Consequently,thereisaneedtoestablishclinicallyviable
instrumentswithwell-establishedclinicalandecological
validitytoassesscognitivefunctionsintheSUDpop-
ulation.Inaddition,trajectoriesinSUDrecoveryamong
individualswithandwithoutcognitiveimpairments
warrantfurtherinvestigation.
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Erratum

Eur Addict Res 2023;29:373 Published online: August 31, 2023

© 2023 S. Karger AG, Baselkarger@karger.com
www.karger.com/ear

DOI: 10.1159/000533445

In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1 Abstinent (Constant) 0.6 – 0.483 0.8 – 0.804 0.7 – 0.585
Cognitive 
impaired

1.8 0.9–3.7 0.111 1.4 0.6–3.2 0.497 1.6 0.8–3.3 0.209

Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 0.8 0.4–1.6 0.522 0.8 0.4–1.6 0.485 0.8 0.4–1.7 0.501

Year 1 Heavy 
substance use

(Constant) 0.9 – 0.845 0.6 – 0.496 1.1 – 0.937
Cognitive 
impaired

0.7 0.3–1.4 0.271 1.0 0.4–2.5 0.952 0.7 0.3–1.5 0.303

Age 1.0 0.9–1.0 0.356 1.0 0.9–1.0 0.421 1.0 0.9–1.0 0.242
Gender 1.5 0.7–3.4 0.287 1.5 0.7–3.4 0.290 1.3 0.6–3.1 0.500

Year 5 Abstinent
 

(Constant) 2.5 – 0.272 1.1 – 0.945 1.2 – 0.852
Cognitive 
impaired

0.7 0.3–1.7 0.416 1.9 0.7–5.7 0.224 1.2 0.5–2.9 0.694

Age 1.0 0.9–1.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 0.8 0.3–1.9 0.574 0.7 0.3–1.7 0.477 0.8 0.3–2.0 0.603

Year 5 Heavy 
substance use

(Constant) 0.2 – 0.089 0.2 – 0.090 0.4 – 0.294
Cognitive 
impaired

1.4 0.5–3.8 0.491 1.6 0.4–6.0 0.518 1.1 0.4–2.8 0.883

Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 1.4 0.5–3.6 0.517 1.4 0.5–3.7 0.499 1.4 0.5–3.9 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

PredictorMoCA®WASI FSIQBRIEF-A GEC

OR95% CIp valueOR95% CIp valueOR95% CIp value

Year 1 Abstinent(Constant)0.6–0.4830.8–0.8040.7–0.585
Cognitive 
impaired

1.80.9–3.70.1111.40.6–3.20.4971.60.8–3.30.209

Age1.01.0–1.10.5471.01.0–1.1 0.6601.01.0–1.10.437
Gender0.80.4–1.60.5220.80.4–1.60.4850.80.4–1.70.501

Year 1 Heavy 
substance use

(Constant)0.9–0.8450.6–0.4961.1–0.937
Cognitive 
impaired

0.70.3–1.40.2711.00.4–2.50.9520.70.3–1.50.303

Age1.00.9–1.00.3561.00.9–1.00.4211.00.9–1.00.242
Gender1.50.7–3.40.2871.50.7–3.40.2901.30.6–3.10.500

Year 5 Abstinent
 

(Constant)2.5–0.2721.1–0.9451.2–0.852
Cognitive 
impaired

0.70.3–1.7 0.4161.90.7–5.70.2241.20.5–2.90.694

Age1.00.9–1.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender0.80.3–1.90.5740.70.3–1.70.4770.80.3–2.00.603

Year 5 Heavy 
substance use

(Constant)0.2–0.0890.2–0.0900.4–0.294
Cognitive 
impaired

1.40.5–3.80.4911.60.4–6.00.5181.10.4–2.80.883

Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender1.40.5–3.60.5171.40.5–3.70.4991.40.5–3.90.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

PredictorMoCA®WASI FSIQBRIEF-A GEC

OR95% CIp valueOR95% CIp valueOR95% CIp value

Year 1 Abstinent(Constant)0.6–0.4830.8–0.8040.7–0.585
Cognitive 
impaired

1.80.9–3.70.1111.40.6–3.20.4971.60.8–3.30.209

Age1.01.0–1.10.5471.01.0–1.1 0.6601.01.0–1.10.437
Gender0.80.4–1.60.5220.80.4–1.60.4850.80.4–1.70.501

Year 1 Heavy 
substance use

(Constant)0.9–0.8450.6–0.4961.1–0.937
Cognitive 
impaired

0.70.3–1.40.2711.00.4–2.50.9520.70.3–1.50.303

Age1.00.9–1.00.3561.00.9–1.00.4211.00.9–1.00.242
Gender1.50.7–3.40.2871.50.7–3.40.2901.30.6–3.10.500

Year 5 Abstinent
 

(Constant)2.5–0.2721.1–0.9451.2–0.852
Cognitive 
impaired

0.70.3–1.7 0.4161.90.7–5.70.2241.20.5–2.90.694

Age1.00.9–1.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender0.80.3–1.90.5740.70.3–1.70.4770.80.3–2.00.603

Year 5 Heavy 
substance use

(Constant)0.2–0.0890.2–0.0900.4–0.294
Cognitive 
impaired

1.40.5–3.80.4911.60.4–6.00.5181.10.4–2.80.883

Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender1.40.5–3.60.5171.40.5–3.70.4991.40.5–3.90.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1 Abstinent (Constant) 0.6 – 0.483 0.8 – 0.804 0.7 – 0.585
Cognitive 
impaired

1.8 0.9–3.7 0.111 1.4 0.6–3.2 0.497 1.6 0.8–3.3 0.209

Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 0.8 0.4–1.6 0.522 0.8 0.4–1.6 0.485 0.8 0.4–1.7 0.501

Year 1 Heavy 
substance use

(Constant) 0.9 – 0.845 0.6 – 0.496 1.1 – 0.937
Cognitive 
impaired

0.7 0.3–1.4 0.271 1.0 0.4–2.5 0.952 0.7 0.3–1.5 0.303

Age 1.0 0.9–1.0 0.356 1.0 0.9–1.0 0.421 1.0 0.9–1.0 0.242
Gender 1.5 0.7–3.4 0.287 1.5 0.7–3.4 0.290 1.3 0.6–3.1 0.500

Year 5 Abstinent
 

(Constant) 2.5 – 0.272 1.1 – 0.945 1.2 – 0.852
Cognitive 
impaired

0.7 0.3–1.7 0.416 1.9 0.7–5.7 0.224 1.2 0.5–2.9 0.694

Age 1.0 0.9–1.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 0.8 0.3–1.9 0.574 0.7 0.3–1.7 0.477 0.8 0.3–2.0 0.603

Year 5 Heavy 
substance use

(Constant) 0.2 – 0.089 0.2 – 0.090 0.4 – 0.294
Cognitive 
impaired

1.4 0.5–3.8 0.491 1.6 0.4–6.0 0.518 1.1 0.4–2.8 0.883

Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 1.4 0.5–3.6 0.517 1.4 0.5–3.7 0.499 1.4 0.5–3.9 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

Predictor MoCA® WASI FSIQ BRIEF-A GEC

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Year 1 Abstinent (Constant) 0.6 – 0.483 0.8 – 0.804 0.7 – 0.585
Cognitive 
impaired

1.8 0.9–3.7 0.111 1.4 0.6–3.2 0.497 1.6 0.8–3.3 0.209

Age 1.0 1.0–1.1 0.547 1.0 1.0–1.1 0.660 1.0 1.0–1.1 0.437
Gender 0.8 0.4–1.6 0.522 0.8 0.4–1.6 0.485 0.8 0.4–1.7 0.501

Year 1 Heavy 
substance use

(Constant) 0.9 – 0.845 0.6 – 0.496 1.1 – 0.937
Cognitive 
impaired

0.7 0.3–1.4 0.271 1.0 0.4–2.5 0.952 0.7 0.3–1.5 0.303

Age 1.0 0.9–1.0 0.356 1.0 0.9–1.0 0.421 1.0 0.9–1.0 0.242
Gender 1.5 0.7–3.4 0.287 1.5 0.7–3.4 0.290 1.3 0.6–3.1 0.500

Year 5 Abstinent
 

(Constant) 2.5 – 0.272 1.1 – 0.945 1.2 – 0.852
Cognitive 
impaired

0.7 0.3–1.7 0.416 1.9 0.7–5.7 0.224 1.2 0.5–2.9 0.694

Age 1.0 0.9–1.1 0.929 1.0 1.0–1.1 0.842 1.0 1.0–1.1 0.566
Gender 0.8 0.3–1.9 0.574 0.7 0.3–1.7 0.477 0.8 0.3–2.0 0.603

Year 5 Heavy 
substance use

(Constant) 0.2 – 0.089 0.2 – 0.090 0.4 – 0.294
Cognitive 
impaired

1.4 0.5–3.8 0.491 1.6 0.4–6.0 0.518 1.1 0.4–2.8 0.883

Age 1.0 0.9–1.1 0.937 1.0 0.9–1.1 0.897 1.0 0.9–1.1 0.739
Gender 1.4 0.5–3.6 0.517 1.4 0.5–3.7 0.499 1.4 0.5–3.9 0.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

PredictorMoCA®WASI FSIQBRIEF-A GEC

OR95% CIp valueOR95% CIp valueOR95% CIp value

Year 1 Abstinent(Constant)0.6–0.4830.8–0.8040.7–0.585
Cognitive 
impaired

1.80.9–3.70.1111.40.6–3.20.4971.60.8–3.30.209

Age1.01.0–1.10.5471.01.0–1.1 0.6601.01.0–1.10.437
Gender0.80.4–1.60.5220.80.4–1.60.4850.80.4–1.70.501

Year 1 Heavy 
substance use

(Constant)0.9–0.8450.6–0.4961.1–0.937
Cognitive 
impaired

0.70.3–1.40.2711.00.4–2.50.9520.70.3–1.50.303

Age1.00.9–1.00.3561.00.9–1.00.4211.00.9–1.00.242
Gender1.50.7–3.40.2871.50.7–3.40.2901.30.6–3.10.500

Year 5 Abstinent
 

(Constant)2.5–0.2721.1–0.9451.2–0.852
Cognitive 
impaired

0.70.3–1.7 0.4161.90.7–5.70.2241.20.5–2.90.694

Age1.00.9–1.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender0.80.3–1.90.5740.70.3–1.70.4770.80.3–2.00.603

Year 5 Heavy 
substance use

(Constant)0.2–0.0890.2–0.0900.4–0.294
Cognitive 
impaired

1.40.5–3.80.4911.60.4–6.00.5181.10.4–2.80.883

Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender1.40.5–3.60.5171.40.5–3.70.4991.40.5–3.90.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

PredictorMoCA®WASI FSIQBRIEF-A GEC

OR95% CIp valueOR95% CIp valueOR95% CIp value

Year 1 Abstinent(Constant)0.6–0.4830.8–0.8040.7–0.585
Cognitive 
impaired

1.80.9–3.70.1111.40.6–3.20.4971.60.8–3.30.209

Age1.01.0–1.10.5471.01.0–1.1 0.6601.01.0–1.10.437
Gender0.80.4–1.60.5220.80.4–1.60.4850.80.4–1.70.501

Year 1 Heavy 
substance use

(Constant)0.9–0.8450.6–0.4961.1–0.937
Cognitive 
impaired

0.70.3–1.40.2711.00.4–2.50.9520.70.3–1.50.303

Age1.00.9–1.00.3561.00.9–1.00.4211.00.9–1.00.242
Gender1.50.7–3.40.2871.50.7–3.40.2901.30.6–3.10.500

Year 5 Abstinent
 

(Constant)2.5–0.2721.1–0.9451.2–0.852
Cognitive 
impaired

0.70.3–1.7 0.4161.90.7–5.70.2241.20.5–2.90.694

Age1.00.9–1.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender0.80.3–1.90.5740.70.3–1.70.4770.80.3–2.00.603

Year 5 Heavy 
substance use

(Constant)0.2–0.0890.2–0.0900.4–0.294
Cognitive 
impaired

1.40.5–3.80.4911.60.4–6.00.5181.10.4–2.80.883

Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender1.40.5–3.60.5171.40.5–3.70.4991.40.5–3.90.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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In the article “Performance on Cognitive Screening Tests and Long-Term Substance 
Use Outcomes in Patients with Polysubstance Use Disorder” [Eur Addict Res 
2023;29(2):150–159, DOI: 10.1159/000528921] by Hetland et al., the reported odds ratios 
for cognitive status and gender were incorrectly reported in Table 3. Following publica-
tion, the authors identified an error in the logistic regression analyses’ predictor variables. 
The categorical predictor variables were mistakenly defined as scaled variables for the 
purposes of conducting the analysis. Consequently, the reported odds ratios for cognitive 
status and gender were presented in Table 3 as if they were scaled variables instead of cat-
egorical variables. To rectify this, the authors reanalyzed the data, ensuring the predictor 
variables were correctly defined.

The corrected Table 3 is shown here.

Table 3. Summary of logistic regression analysis with substance use as the dependent variable and impairment defined by MoCA®, 

WASI, or BRIEF-A GEC, respectively, age and gender as predictor variables

Dependent 
variable

PredictorMoCA®WASI FSIQBRIEF-A GEC

OR95% CIp valueOR95% CIp valueOR95% CIp value

Year 1 Abstinent(Constant)0.6–0.4830.8–0.8040.7–0.585
Cognitive 
impaired

1.80.9–3.70.1111.40.6–3.20.4971.60.8–3.30.209

Age1.01.0–1.10.5471.01.0–1.1 0.6601.01.0–1.10.437
Gender0.80.4–1.60.5220.80.4–1.60.4850.80.4–1.70.501

Year 1 Heavy 
substance use

(Constant)0.9–0.8450.6–0.4961.1–0.937
Cognitive 
impaired

0.70.3–1.40.2711.00.4–2.50.9520.70.3–1.50.303

Age1.00.9–1.00.3561.00.9–1.00.4211.00.9–1.00.242
Gender1.50.7–3.40.2871.50.7–3.40.2901.30.6–3.10.500

Year 5 Abstinent
 

(Constant)2.5–0.2721.1–0.9451.2–0.852
Cognitive 
impaired

0.70.3–1.7 0.4161.90.7–5.70.2241.20.5–2.90.694

Age1.00.9–1.10.9291.01.0–1.10.8421.01.0–1.10.566
Gender0.80.3–1.90.5740.70.3–1.70.4770.80.3–2.00.603

Year 5 Heavy 
substance use

(Constant)0.2–0.0890.2–0.0900.4–0.294
Cognitive 
impaired

1.40.5–3.80.4911.60.4–6.00.5181.10.4–2.80.883

Age1.00.9–1.10.9371.00.9–1.10.8971.00.9–1.10.739
Gender1.40.5–3.60.5171.40.5–3.70.4991.40.5–3.90.542

MoCA®, Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behavior Rating Inventory of Ex-
ecutive Function – Adult version. At baseline, 162 MoCA® protocols, 163 WASI protocols, and 145 BRIEF-A protocols were analysed. At 
1-year follow-up, 142 MoCA® protocols, 143 WASI protocols, and 128 BRIEF-A protocols were analysed. At 5-year follow-up, 106 MoCA® 
protocols, 108 WASI protocols, and 94 BRIEF-A protocols were analysed. There were 20 missing DUDIT-C protocols at 1 year and 56 missing 
DUDIT-C protocols at 5 years. *p < 0.05.
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Abstract 

Background: The association between polysubstance use disorder (pSUD), mental illness, and 

cognitive impairments is well established and linked to negative outcomes in substance use 

disorder treatment. However, it remains unclear whether cognitive impairment predicts long-

term psychological distress among treatment seeking patients with pSUD. This study aimed to 

investigate the associations and predictive ability of cognitive impairment on psychological 

distress one and five years after treatment initiation. 

Methods: N = 164 treatment seeking patients with pSUD were sampled at treatment initiation. 

We examined associations between cognitive impairment according to Montreal Cognitive 

Assessment® (MoCA®), Wechsler Abbreviated Scale of Intelligence (WASI), and Behaviour 

Rating Inventory of Executive Function - Adult version (BRIEF-A) administered at treatment 

initiation and psychological distress defined by the Symptom Check List-90-Revised (SCL-90-

R) at treatment initiation, one and five years later. We ran hierarchical logistic regressions to 

assess the predictive ability of the respective cognitive instruments administered at treatment 

initiation on psychological distress measured one and five years later including psychological 

distress at treatment initiation and substance intake at the measurements as covariates. 

Results: The main results was that MoCA® and BRIEF-A predicted psychological distress at 

years one and five, but BRIEF-A lost predictive power when accounting for psychological 

distress at treatment initiation. Moreover, substance intake at follow-ups and psychological 

distress at treatment initiation were stronger predictors of psychological distress than cognitive 

impairment. 

Conclusions: MoCA® may be less sensitive to psychopathology-driven cognitive impairments 

than BRIEF-A. The explanatory power of cognitive impairment at treatment initiation on later 

psychological distress is limited. Further studies should investigate the cost‒benefit ratio of 
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implementing routine screening for psychological distress in patients with pSUD as opposed to 

conducting a comprehensive diagnostic assessment for all. 

 

 

Keywords: MoCA, BRIEF-A, substance use disorder, cognitive impairment, mental illness, 

intellectual impairment 

 

Background 

Addressing mental health is pivotal to the treatment of substance use disorders (SUDs) due to 

its effect on quality of life, treatment retention and risk of relapse (1-8). Elevated psychological 

distress impedes individuals’ capacity to engage in long-term objectives of psychosocial 

improvement and moderation of substance use (9) but also results in a perception of unmet 

treatment needs, particularly among male patients with SUDs (10). Therefore, it is imperative 

to identify risk factors influencing long-term mental health to optimize the efficiency of SUD 

treatment. 

The relationship between SUDs, mental health and cognitive functioning is intricately 

intertwined (11-13). Epidemiological and clinical studies link SUD to a host of mental illnesses, 

such as mood and anxiety disorders, attention-deficit hyperactivity disorder, psychosis, 

personality disorders, suicidality and general psychological distress (12, 14-20). Executive 

dysfunction, and cognitive impairments in general, are suggested to be a transdiagnostic 

dimension in psychopathology (21). Indeed, psychological distress and several psychiatric 

disorders are associated with both specific deficits in executive function and general 

neurocognitive impairments, including impaired intellectual functioning. (22-32). The 
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manifestation of cognitive impairment in apparently recovered patient cohorts implies that 

some cognitive impairments associated with mental illness may possess trait-like qualities (23, 

33, 34). 

Psychological distress and executive deficits are also considered integral transdiagnostic 

components of SUD and map to the withdrawal/negative affect and preoccupation/anticipation 

stages in the addiction cycle (11, 35-37). Moreover, elevated psychological distress has also 

been linked with cognitive impairments in patients with SUD (38-40). This is noteworthy 

because cognitive impairments negatively affect several treatment processes and therapeutic 

change mechanisms (41-44) as well as treatment outcomes such as rates of drop-out (6, 45, 46) 

and relapse (47-49). 

Despite the recognized link between SUD, psychological distress, and cognition, there is 

surprisingly little knowledge about the influence of cognitive functioning on long-term 

psychological distress among patients with SUD at treatment initiation. 

 

Aim 

This study aims to 1) establish associations between cognitive impairments measured by three 

screening instruments at baseline, the Montreal Cognitive Assessment® (MoCA®), Wechsler 

Abbreviated Scale of Intelligence (WASI) and Behaviour Rating Inventory of Executive 

Function - Adult version (BRIEF-A), and psychological distress measured according to self-

reports on the Symptom Checklist 90 Revised (SCL-90-R) one and five years after enrolment 

in a treatment programme and 2) examine the ability of the MoCA®, WASI and BRIEF-A to 

predict psychological distress in patients with polysubstance use disorders at the two follow-up 

time points. Accordingly, we hypothesize that cognitive impairment according to at least one 
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instrument will be associated with increased substance use and predicted elevated distress at 

follow-ups one and five years after enrolment. 

 

Methods 

Design 

This study is part of the Stavanger Study of Trajectories of Addiction (STAYER), a prospective 

longitudinal cohort study of neurocognitive, psychological and social recovery in patients with 

SUD who initiated a new treatment sequence in the Stavanger University Hospital catchment 

area in Norway. 

 

Setting 

Two hundred and eight patients were recruited at convenience from 10 specialized outpatient 

and residential SUD treatment facilities within the Stavanger University Hospital catchment 

area between March 2012 and January 2016. The eligibility criteria for treatment in specialized 

SUD-treatment services in Norway require patients to meet the diagnostic criteria for either 

F1x.1 harmful use, F1x.2 dependency syndrome, or F63.0 pathological gambling as defined by 

the ICD-10 (50). Participants were compensated approximately EUR 40 for their participation. 

Baseline assessment was performed after a minimum of two weeks of abstinence to minimize 

contamination from drug withdrawal and acute neurotoxic effects from psychoactive 

substances (51). Follow-up assessments were conducted after one and five years. Trained 

research personnel of the STAYER research group collected all data. Clinicians working with 

the patient were blinded to the assessment results obtained in the current study. 
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Inclusion criteria 

Inclusion criteria were as follows: a) patients enrolled in the treatment program to which they 

were admitted for at least two weeks; b) patients over 16 years of age; c) patients who met the 

diagnostic criteria for F1x.1 or F1x.2; d) patients who reported polysubstance use defined as 

the consumption of multiple substances within the last year before inclusion. 

 

Measures 

Demographic and neurocognitive data were obtained by conducting semistructured interviews 

by asking the patients to complete questionnaires and perform the selected cognitive tests at 

baseline. Substance intake was measured at the one- and five-year follow-up assessments. At 

baseline, demographic and neurocognitive data were collected through semistructured 

interviews, questionnaires, and selected cognitive tests administered to the patients. 

Psychological distress was measured during baseline in addition to at the one- and five-year 

follow-up assessments. 

The Montreal Cognitive Assessment (MoCA®) is a cognitive screening tool that measures 

overall cognitive function by sampling behaviour across 14 performance tasks that engage 

multiple cognitive domains (52). The test is scored in integers to obtain a total score between 0 

and 30. We defined cognitive impairment (MoCA®+) at a sum score ≤ 25, where MoCA® has 

demonstrated excellent sensitivity and acceptable specificity in identifying mild cognitive 

impairment (52). A MoCA® nonimpaired group (MoCA®-) was defined at sum-score > 25. 

MoCA® has proven effective in detecting mild cognitive impairment among patients with 

SUDs, exhibiting good test-retest reliability, good internal consistency, and sensitivity when 

utilizing the specified cut-off value (53-55). 
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The Wechsler Abbreviated Scale of Intelligence (WASI) (56) comprises four subtests, two 

verbal measures of crystallized intelligence (Vocabulary and Similarities) and two nonverbal 

tests of fluent intelligence (Block Design and Matrix Reasoning). The subtests within the WASI 

correspond to the subtests found in the Wechsler Adult Intelligence Scale - Third Edition (57), 

although they feature different items. The full-scale IQ (FSIQ) was selected to reflect general 

intellectual function ("g-factor"). Cognitive impairment (WASI+) was delineated as an FSIQ < 

86, thereby including participants with borderline intellectual functioning as cognitively 

impaired (39). We also defined a WASI nonimpaired group (WASI-) as FSIQ ≥ 86. 

The Behavior Rating Inventory of Executive Function - Adult version (BRIEF-A) is a self-

report questionnaire to assess executive functioning in real-life situations (58, 59). The BRIEF-

A comprises nine subscales and three composite scores. We utilized the cut-off scores, age 

norms and validation criteria proposed by the original authors (58). Participants with cognitive 

impairment (BRIEF-A+) were identified by utilizing a standardized t score of ≥ 65 on the 

BRIEF-A Global Executive Composite (GEC) score. BRIEF-A GEC nonimpaired (BRIEF-A-

) was defined as a GEC score < 65. 

The Symptom Checklist-90-Revised (SCL-90-R) (60) is a 90-item self-report measure widely 

used in clinical practice and research. It has been validated for the assessment of psychological 

distress in patients with SUD (61), as well as in individuals with intellectual disabilities (62). A 

five-point Likert scale ranging from 0 (not at all) to 4 (severely) is used to assess the level of 

distress experienced by respondents in the past seven days. The checklist yields nine symptom 

dimension subscales: somatization, obsessive–compulsive disorder, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism. The Global 

Severity Index (GSI) was employed to assess overall psychological distress. In accordance with 

Derogatis (60), we defined “caseness”, i.e., self-reported level of psychological distress that 
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warrants further assessment, as a GSI standardized t score ≥ 63 or t score ≥ 63 on two or more 

symptom scales. 

The Drug Use Identification Test (DUDIT) is a self-report screening tool used to evaluate 

substance consumption, substance-related behaviours, and substance-related problems (63). 

The DUDIT consists of 11 items that are rated on a five-point Likert scale, ranging from "never" 

to "four or more times a week. We used the four consumption items from DUDIT (DUDIT-C) 

to gauge substance intake (64). As per the study's protocol, which mandated a period of 

abstinence from substances prior to baseline assessment, the DUDIT-C score was recorded as 

0 at the baseline measurements. 

 

Statistical procedure 

Assumptions of normality were evaluated by inspecting histograms and the Shapiro‒Wilks test. 

To obtain optimal statistical power, we did not listwise exclude cases when some cognitive 

measures were missing or invalid. The Shapiro‒Wilks test indicated that the distribution of the 

SCL-90-R GSI scores departed significantly from normality at baseline (W = 0.96, p < 0.001), 

year 1 (W = 0.92, p < 0.001) and year 5 (W = 0.89, p < 0.001). This was the same for years of 

education (W = 0.94, p < 0.001) and age (W = 0.92, p < 0.001). Thus, a Mann‒Whitney U test 

was applied to evaluate group differences. In accordance with Fritz et al. (65), we calculated 

effect sizes for these analyses. The chi-squared test of independence was used to analyse group 

differences for the categorical variables. 

We ran separate three-step hierarchal logistic regression analyses with SCL-90-R caseness at 

years one and five as the dependent variable. Cognitive status defined according to the specific 

cognitive screening tool (MoCA®, WASI, or BRIEF-A) was entered in Block 1, DUDIT-C 

score from the corresponding time point of interest was added in Block 2, and baseline SCL-
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90-R GSI score was added in block three. Nagelkerke’s R2 was used to measure the goodness 

of fit of the logistic regression models. Variance inflation factor diagnostics, utilizing a 

threshold of 2.50 (66), indicated that multicollinearity among the independent variables posed 

no issues in the regression models. Statistics were conducted using the statistical software 

package SPSS version 29 (IBM Corp., released 2022). 

 

Results 

Among the 164 participants included in this study, 145 were available for the one-year 

assessment, and 109 participants were available for the five-year assessment. Figure 1 presents 

the flow of participants and available data. 

 

 

------ 

Insert Figure 1 about here 

------ 

 

Table 1 shows the demographic characteristics of the sample at baseline, providing separate 

presentations of the cognitively impaired and nonimpaired groups. The BRIEF-A+ group was 

younger (Mdn = 24.0) than the BRIEF-A nonimpaired group (Mdn = 27.0), U = 5808.5, p =.028. 

The proportion of participants who met the criteria for caseness was approximately 76%, 58% 

and 52.3% at baseline, year one and year five, respectively. 
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Association between cognitive impairment and SCL-90-R 

Table 2 presents the SCL-90-R GSI and caseness at baseline, year 1 and five stratified by 

cognitive impairment. The proportion of SCL-90-R caseness was positively associated with 

MoCA®+ at year one χ2 (1, N = 143) = 5.63, p =.018, V =.20 and year five χ2 (1, N = 107) = 

4.45, p =.035, V =.20. 

At baseline, the WASI+ group (Mdn = 1.4) displayed a significantly higher SCL-90-R GSI 

score than the WASI- group (Mdn = 1.0), indicating elevated psychological distress U =2480, 

p  =.038, r =.16. Similarly, at year five, the proportion of caseness was higher for the WASI+ 

group than for the WASI- group χ2 (1, N = 109) = 6.30, p =.012, V =.24. 

BRIEF-A+ demonstrated a positive association with all measures of SCL-90-R GSI and 

caseness. At baseline, the BRIEF-A+ group exhibited both a higher SCL-90-R GSI score (Mdn 

= 1.3) compared to the BRIEF-A- group (Mdn = 0.6), U =4200, p <.001, r =.56, and a higher 

likelihood of caseness χ2 (1, N = 145) = 32.55, p <.0001, V =.47. 
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At year one, the BRIEF-A+ group displayed a significantly elevated SCL-90-R GSI score (Mdn 

= 0.8) compared to the BRIEF-A- group (Mdn = 0.4), U = 2797, p <.001 r =.33 in addition to a 

positive association with caseness χ2 (1, N = 129) = 14.17, p <.0001, V =.33. Similarly, at year 

five, the BRIEF-A+ group demonstrated a significantly higher SCL-90-R GSI score (Mdn = 

0.7) than the BRIEF-A- group (Mdn = 0.3), U = 1448, p =.003 r =.30. Additionally, the 

proportion of SCL-90-R caseness was also positively associated with BRIEF-A+ group χ2 (1, 

N = 95) = 6.04, p =.014, V =.25. 
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Prediction of SCL-90-R caseness by cognitive impairment 

Table 3 and Table 4 summarize the test statistics and results obtained from the hierarchical 

logistic regression analysis conducted at years one and five, respectively. With the exception 

of WASI Model 1 at year one, all regression models yielded a significant solution. Nagelkerke 

R2 increased from step 1 to step 2 and from step 2 to step 3 across the hierarchical regressions 

(either MoCA®, WASI or BRIEF-A as predictor) and was in the range of .056 –.425 at year 1 

and .059 –.295 at year 5. MoCA®+ emerged as a significant independent predictor of long-term 

caseness in all models, except for Model 2 at year one, where it approached significance at an 

α =.05 level (p =.066). Its odds ratios (ORs) ranged from 1.2 to 3.4. While WASI did not prove 

to be a significant predictor of caseness in the year one regression models, it gained significance 

in all models at year five, with ORs ranging from 4.5 to 5.2. BRIEF-A+ exhibited significant 

predictive ability for caseness in model 1 and model 2 at both year one and year five, with ORs 
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ranging from 1.7 to 5.2. However, the statistical significance of BRIEF-A as a predictor was 

lost in model 3 at both years one and five. 

In addition, the DUDIT-C scores emerged as significant predictors of caseness in models 2 and 

3 for both year one and year five, with ORs ranging from 1.1 to 1.2. Similarly, when baseline 

GSI was included in model 3 at both time points, it also demonstrated significant predictive 

value, with ORs ranging from 2.9 to 6.4. 
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distress at levels warranting psychiatric assessment one and five years following treatment 

initiation. The main finding in the current study was that the results from the selected cognitive 

screening instruments showed associations with psychological distress and predicted later 

caseness in all regression models. However, the patterns of associations and predictive value 

varied across the included cognitive tests. MoCA® proved to be a significant independent 

predictor of long-term caseness. Notably, significance was sustained after controlling for the 

potential impact of baseline psychological distress. Thus, the MoCA® results may function as 

an independent predictor of long-term elevated psychological distress among patients with 

SUD. BRIEF-A+ was positively associated with elevated psychological distress and caseness 

according to SCL-90-R GSI at all time points, but contrary to MoCA®+, it lost statistical 

significance as a predictor variable for caseness when baseline psychological distress was 

controlled for. The baseline SCL-90-R GSI and DUDIT-C scores obtained from the one- and 

five-year follow-ups emerged as significant predictors of caseness in the regression models, 

even after accounting for cognitive impairment as assessed by the included cognitive screening 

instruments. 

While the MoCA® was not specifically developed to detect cognitive impairments in patients 

with psychiatric illness or SUD, some subtests within the MoCA® are shown to be sensitive to 

deficits in executive functioning (67). These deficits are also recognized as hallmarks in both 

SUD (68) and other mental illnesses (21) but are also “meaningfully associated” with SUD 

treatment outcomes (69). Hagen et al. (38) suggest that MoCA® is dissociated from concurrent 

psychological distress among patients with SUDs. It is noted that the sample in Hagen et al. 

(38) shares a significant overlap with the sample used in the current study. Others have 

demonstrated an association between MoCA® and psychiatric comorbidities among patients 

with alcohol use disorder (40). Depressive symptomatology has also been shown to negatively 

impact MoCA® performance in a non-SUD population (70). Moreover, a total of 79% of 
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initiation. The main finding in the current study was that the results from the selected cognitive 

screening instruments showed associations with psychological distress and predicted later 

caseness in all regression models. However, the patterns of associations and predictive value 

varied across the included cognitive tests. MoCA
®

 proved to be a significant independent 

predictor of long-term caseness. Notably, significance was sustained after controlling for the 

potential impact of baseline psychological distress. Thus, the MoCA
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 results may function as 
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patients admitted to an acute psychiatric ward demonstrated cognitive impairment according to 

MOCA®, indicating that MoCA® is sensitive to a wide range of mental illnesses (71). Comorbid 

PTSD and SUD may also reduce the criterion-related validity of the MoCA® in terms of its 

correspondence with the Repeatable Battery for the Assessment of Neuropsychological Status 

(72). Notwithstanding, the current study suggests that MoCA® assesses some cognitive domains 

that 1) to a limited extent are affected by psychological distress measured with SCL-90-R and 

2) contribute to the prediction of long-term caseness. 

The mechanism by which MoCA® predicts long-term distress in the current study remains 

unknown. Previous studies have linked MoCA®-defined impairment to adverse treatment 

outcomes from isolated and formalized treatment settings (46, 73). However, patients with 

cognitive impairments may follow different recovery pathways than patients without such 

impairments, where informal treatment processes and social structures may gain prominence in 

determining behavioural, psychosocial, emotional and vocational outcomes (44, 74). Similarly, 

the link between MoCA®-derived cognitive impairments and psychological distress may partly 

be mediated by a complex interplay between treatment responsiveness and psychosocial factors 

(75). SUDs and mental health problems are associated with and share social risk factors such 

as lack of healthy and committed social relationships, financial strain, housing insecurity or 

poor quality housing, poor education, unemployment and exposure to violence (76-80). 

Moreover, individuals with SUD combat stigma and face barriers to social integration. These 

obstacles pose substantial challenges in their recovery or habilitation (81-83) and may 

contribute to sustaining or perpetuating mental health issues or substance use behaviour (84). 

Consequently, cycles of relapse and dropout out may impede or worsen social adaptation. The 

full burden of poor social, vocational, and community functioning as well as social exclusion 

may not become evident until several years after seeking treatment. 
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The results of the current study indicated that the BRIEF-A was intimately linked to psychiatric 

distress. However, the ability of BRIEF-A GEC to predict clinical outcomes in terms of long-

term psychological distress beyond measures of baseline psychological distress at treatment 

onset appears limited. The association between psychological distress and elevated BRIEF-A 

self-reported executive impairments extends across diverse clinical and nonclinical cohorts, 

including veterans (85), patients with breast cancer, (86), adults with ADHD (32), patients 

diagnosed with mild or moderate depression (87), patients with neurological and 

neuropsychiatric conditions (88, 89), patients with brain tumors (90), older adults (91, 92), and 

controls (88). Improved BRIEF-A results are also linked to decreased psychological distress 

among patients with a SUD one year following cessation (49). Moreover, the BRIEF-A has 

shown questionable criterion-related validity pertaining to performance on objective tests of 

executive functioning. (87, 92-94) and clinically relevant SUD treatment outcomes (95). 

BRIEF-A may be particularly sensitive to latent executive deficits shared by SUD and 

psychiatric disorders, e.g., working memory impairments (13, 21, 96-102). Conversely, the 

BRIEF-A may gauge self-reported functional debilitation associated with psychological 

distress or mental disorders among patients with SUD rather than impaired executive 

functioning as defined from psychometric tests. 

The relationship between WASI and psychological distress remains somewhat inconclusive. 

Measures of intellectual functioning have been associated with various mental illnesses (103, 

104). The current findings partially align with Hunt et al. (105), who reported that higher WASI 

Matrix Reasoning scores predicted a greater reduction in depressive symptomatology among 

patients receiving treatment for problematic alcohol use. However, the theoretical basis for the 

seemingly random associations observed in the present study remains unclear. The study 

attrition rate may be higher among participants with cognitive impairments according to the 

WASI than among those without (95). The results from the current study could thus potentially 
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be explained by the presence of a subgroup within the sample with impaired intellectual 

functioning who are both treatment responsive and prone to study dropout, possibly driven by 

subjective improvement and a desire to disassociate from their past. This dropout profile has 

the potential to result in nonsignificant disparities over a shorter time span but reestablish an 

association between impaired intellectual functioning when the proportion of participants with 

lower treatment responsivity is significantly increased. 

The study's results align with prior clinical and population-based research on the prevalence 

and developmental trajectories of mental illness, affirming that mental health problems among 

patients with SUD are substantial and that mental health problems act as a risk factor for later 

life mental health problems (14, 16, 106-108). It is also noted that in accordance with the 

recommended cut-off scores from SCL-90-R (60), a substantial proportion (76%) of the 

participants reported a level of psychological distress at treatment initiation, which warrants 

further assessment. This may suggest that screening for mental illness may be redundant for 

patients with pSUD and that a comprehensive diagnostic assessment of mental illness could 

represent a more cost-efficient approach in treatment planning for all patients with pSUD. 

Unsurprisingly, the study reinforces the well-documented association between substance intake 

and greater levels of psychological distress (14, 16, 109). 

The examination of Nagelkerke R2 across the regression models may suggest that 1) the 

contribution from baseline GSI and DUDIT-C to the models explanatory power is 

approximately equal, 2) the regressions where baseline GSI and DUDIT-C are included produce 

models with a moderate to strong relationship with long-term caseness, compared to a weak 

relationship when they are excluded, and 3) the difference in explanatory power between 

MoCA®, WASI FSIQ and BRIEF-A GEC in models including baseline GSI and DUDI-C is 

limited. 
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Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 

 

 

17 

 

Strengths and limitations 

The present study is one of few to investigate the long-term clinical outcomes in patients with 

cooccurring SUD and cognitive impairments. SUDs are recognized as enduring conditions, and 

data on long-term outcome measurements are of vital importance. The current study attempted 

to maximize ecological validity and sample heterogeneity. First, we utilized diverse widely 

used and viable instruments that facilitate generalizability to clinical practice. Second, the study 

targets polysubstance users, which is a clinically relevant sample, representing up to 91% of 

treatment-seeking patients (110). Third, the cohort is highly heterogeneous and was recruited 

from diverse SUD clinics. Norway’s universal access to health care allows for the collection of 

a more comprehensive sample relative to countries where care is privatized and costly. Fourth, 

psychological distress represents a clinically relevant outcome measure, with clear implications 

for treatment planning and action. 

The study dropout rate in the current cohort may be higher among participants with impaired 

intellectual functioning defined by the WASI than among those without (95). This may 

potentially modify the sample characteristics pertaining to hitherto unknown key variables 

accounting for temporal disparities in the association between intellectual impairment and 

psychological distress. Moreover, the sample size pertaining to participants with intellectual 

impairments is modest and may mask true differences in psychological distress between the 

WASI+ and WASI- groups. The size of the WASI+ group is modest, and fitting a regression 

model with three predictors exceeds the recommended number of events per variable in logistic 

regression analysis (111). 

The results were not Bonferroni corrected and thus susceptible to type I error, i.e., the results 

may be spurious. However, there is little consensus on the conditions in which the results should 

be corrected. Due to the greater exploratory focus in the current study, an application of 

Bonferroni correction would also carry an inherent risk of committing Type II errors, which 



 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA® cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA® cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA® cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA® cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA® cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA® cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 

 

 

18 

 

was undesirable (112). Moreover, the consistent patterns observed in the results for MoCA
® 

and BRIEF-A contribute to the strengthening of confidence in the obtained results. 

The current study utilized a MoCA
®

 cut-off score of ≤ 25 to detect cognitive impairment in 

accordance with previous recommendations to enhance comparisons and generalizability (52, 

53, 55). However, the frequency of PTSD symptomatology in the STAYER cohort is high 

(113), and others have recommended lowering the MoCA
®

 cut-off score to ≤23 to minimize 

the rate of false positives in SUD-PTSD populations (72). 

 

Conclusions 

Further studies should examine mediators between cognitive impairments and long-term 

psychological distress. Exploring potential mediators could provide valuable insights into the 

underlying mechanisms and potential targets for interventions aimed at reducing psychological 

distress in individuals with cognitive impairments. Research is needed to develop clinically 

viable short assessment tools with established criterion-related and ecological validity. Such 

instruments should aim to reliably differentiate between potential psychopathology-driven 

cognitive impairment and cognitive deficits derived from substance-related neuroadaptations 

or neurotoxic effects. 

BRIEF-A may be sensitive to psychopathology-driven executive dysfunctions. Caution should 

be exercised when employing BRIEF-A within a clinical SUD context considering its potential 

limitations and biases. If utilized, it is crucial to corroborate the results with results from 

objective measures of executive functioning and a broader psychiatric evaluation. The utility of 

BRIEF-A may rather be evaluated and studied within the framework of being a viable tool 

assessing self-reported functional impairments associated with psychiatric conditions. Research 



 

 

19 

 

should be conducted to explore the potential of BRIEF-A in differentiating between patients 

with psychiatric disorders and SUD while also determining the feasibility of identifying distinct 

BRIEF-A profiles. 

Considering the high frequency of mental health issues in patients with polysubstance use 

disorders, it is imperative to investigate the cost‒benefit ratio of implementing routine screening 

for mental disorders in individuals presenting with polysubstance use, as opposed to conducting 

a comprehensive diagnostic assessment for all. 

 

List of abbreviations 

ADHD: Attention Deficit/Hyperactivity Disorder; BRIEF-A: Behaviour Rating Inventory of 

Executive Function - Adult version; CI: Confidence Interval; DUDIT: The Drug Use 

Identification Test; DUDIT-C: The Drug Use Identification Test - Consumption items; EUR: 

Euro; FSIQ: Full-scale IQ; GEC: Global Executive Composite; GSI: Global Severity Index; 

ICD-10: International Classification of Diseases, Tenth Revision; MoCA®: Montreal Cognitive 

Assessment®;OR: odds ratio; pSUD: poly substance use disorder; PTSD: Post Traumatic Stress 

Disorder; SCL-90-R: Symptom Check List-90-Revised; SUD: Substance Use Disorder; 

STAYER: Stavanger Study of Trajectories of Addiction; WASI: Wechsler Abbreviated Scale 

of Intelligence 
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should be conducted to explore the potential of BRIEF-A in differentiating between patients 

with psychiatric disorders and SUD while also determining the feasibility of identifying distinct 

BRIEF-A profiles. 

Considering the high frequency of mental health issues in patients with polysubstance use 

disorders, it is imperative to investigate the cost‒benefit ratio of implementing routine screening 

for mental disorders in individuals presenting with polysubstance use, as opposed to conducting 

a comprehensive diagnostic assessment for all. 
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Table 3 – Summary of hierarchical logistic regression analysis year one with SCL-90-R 

caseness as the dependent variable 

 Predictor Model 1  Model 2  Model 3 

  Wald p OR 95% CI  Wald p OR 95% CI  Wald p OR 95% CI 

MoCA® 

  Block 1 

              

 (Constant) .041 .840 1.0 -  3.882 .049 .6 -  23.251 <.001 .9 - 

MoCA®+ 5.685 .017 2.6 1.2  – 5.4  3.388 .066 2.2 1.0 – 4.9  4.068 .044 2.7 1.0 – 7.0 

DUDIT-C      14.415 <.001 1.2 1.1 – 1.3  11.738 <.001 1.2 1.1 – 1.3 

Baseline GSI           22.393 <.001 6.4 3.0 – 13.9 

 χ2 = 6.1,   p = .014, R 2 = .056 

Correctly classified 70.6% 

 χ2 = 24.0,   p = .<.001, R 2 =.209 

Correctly classified 70.4% 

 χ2 = 54.0,   p = <.001, R2 = .425 

Correctly classified 73.9% 

WASI FSIQ               

  (Constant) 1.216 .270 1.2 -  2.512 .113 .7 -  19.586 <.001 1.3 - 

WASI+ 1.385 .239 1.7 .7 – 4.3  1.144 .285 1.7 .6 – 4.5  .078 .780 1.2 .4 – 3.5 

DUDIT-C      15.385 <.001 1.2 1.1 – 1.3  13.194 <.001 1.2 1.1 – 1.3 

Baseline GSI           19.511 <.001 4.9 2.4 – 9.8 

 χ2 = 1.4,  p = .230, R2= .013 

Correctly classified 57.3% 

 χ2 = 20.9,  p = < .001, R2= .182 

Correctly classified 69.2% 

 χ2 = 45.6,   p = <.001, R2 = .367 

Correctly classified 73.4% 

BRIEF-A               

  

1 

(Constant) 3.123 .077 .606

0 

-  9.650 .002 .3 -  20.707 <.001 .1 - 

 BRIEF-A+ 13.168 <.001 4.0 1.9 – 8.4  11.124 <001 3.9 1.8 – 8.6  .305 .581 1.3 .5 – 3.5 

 DUDIT-C      12.663 <001 1.2 1.1 –  1,3  10.924 <.001 1.2 1.1 – 1.3 
 

Baseline GSI           14.403 <001 6.0 2.4 – 15.1 

  χ2 = 13.9,   p = < .001, R2 = .138 

Correctly classified 67.2% 

 χ2 = 29.4,   p = <.001, R2 = .275 

Correctly classified 71.1% 

 χ2 = 47.3,   p = <.001,  R2 = .414 

Correctly classified 74.2% 

 
Note: MoCA®: Montreal Cognitive Assessment; WASI: Wechsler Abbreviated Scale of Intelligence; BRIEF-A: Behavior 

Rating Inventory of Executive Function – Adult version; DUDIT-C: Drug Use Identification Test Consumption Items; Baseline 

GSI: Baseline Symptom Checklist-90-Revised; Global Severity Index; Model 1: Cognitive impairment as predictor variable; 

Model 2: Cognitive impairment + DUDIT-C score as predictor variables; Model 3: Cognitive impairment + DUDIT-C score + 

baseline SCL-90-R GSI score as predictor variables; OR: odds ratio; CI: confidence interval; χ2 = Omnibus test of model 

coefficient; R2 = Nagelkerke R-squared. Significant p values at =α.05 in bold. 
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Model 2: Cognitive impairment + DUDIT-C score as predictor variables; Model 3: Cognitive impairment + DUDIT-C score + 
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Table 3 – Summary of hierarchical logistic regression analysis year one with SCL-90-R 

caseness as the dependent variable 

 Predictor Model 1  Model 2  Model 3 
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Note: MoCA

®
: Montreal Cognitive Assessment; WASI: Wechsler Abbreviated Scale of Intelligence; BRIEF-A: Behavior 

Rating Inventory of Executive Function – Adult version; DUDIT-C: Drug Use Identification Test Consumption Items; Baseline 
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 = Nagelkerke R-squared. Significant p values at =α.05 in bold. 
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: Montreal Cognitive Assessment; WASI: Wechsler Abbreviated Scale of Intelligence; BRIEF-A: Behavior 
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GSI: Baseline Symptom Checklist-90-Revised; Global Severity Index; Model 1: Cognitive impairment as predictor variable; 
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Table 4 – Summary of hierarchical logistic regression analysis year five with SCL-90-R 

caseness as the dependent variable 

 Predictor Model 1  Model 2  Model 3 

  Wald p OR 95% CI  Wald p OR 95% CI  Wald p OR 95% CI 

MoCA® 

  Block 1 

              

 (Constant) 1.104 .293 .8 -  5.470 .019 .5 -  15.258 <.001 .1 - 

MoCA®+ 4.612 .032 2.6 1.1 – 6.0  5.917 .015 3.1 1.2 – 7.5  5.956 .015 3.4 1.3 – 9.1 

DUDIT-C      7.177 .007 1.1 1.0 – 1.3  6.180 .013 1.1 1.0 – 1.3 

Baseline GSI           11.571 <.001 3.7 1.7 – 7.8 

 χ2 = 4.8,   p = .028, R 2 = .059 

Correctly classified 50.9% 

 χ2 = 12.7,   p = .002, R 2 =.151 

Correctly classified 62.3% 

 χ2 = 26.5,   p = <.001, R2 = .295 

Correctly classified 67.0% 

WASI FSIQ               

  (Constant) .391 .532 .9 -  3.492 .062 .6 -  13.658 <.001 .2 - 

WASI+ 5.618 .018 4.9 1.3 – 18.5  5.794 .016 5.2 1.4 – 19.8  4.322 .038 4.5 1.1 – 18.7 

DUDIT-C      5.926 .015 1.1 1.0 – 1.2  4.917 .027 1.1 1.0 – 1.2 

Baseline GSI           11.174 <.001 3.5 1.7 – 7.2 

 χ2 = 7.0,  p = .008, R2= .084 

Correctly classified 57.4% 

 χ2 = 13.4,  p =  .001, R2= .155 

Correctly classified 69.2% 

 χ2 = 26.6,   p = <.001, R2 = .291 

Correctly classified 66.7% 

BRIEF-A               

  

1 

(Constant) 3.844 .050 .5 -  6.377 .012 .4 -  11.712 <.001 .2 - 

 BRIEF-A+ 5.532 .019 2.8 1.2 – 6.7  5.436 .020 2.9 1.2 – 7.0  .634 .426 1.5 .5 – 4.2 

 DUDIT-C      3.999 .046 1.1 1.0 – 1.2  3.195 .074 1.1 1.0 – 1.2 
 

Baseline GSI           11.712 .010 2.9 1.3 – 6.7 

  χ2 = 5.8,   p = .016, R2 = .079 

Correctly classified 61.7% 

 χ2 = 10.0,   p = .007, R2 = .135 

Correctly classified 66.0% 

 χ2 = 17.5,   p = <.001,  R2 = .226 

Correctly classified 66.0% 

 

Note: MoCA®: Montreal Cognitive Assessment; WASI: Wechsler Abbreviated Scale of Intelligence; BRIEF-A: Behavior 

Rating Inventory of Executive Function – Adult version; DUDIT-C: Drug Use Identification Test Consumption Items; Baseline 

GSI: Baseline Symptom Checklist-90-Revised; Global Severity Index; Model 1: Cognitive impairment as predictor variable; 

Model 2: Cognitive impairment + DUDIT-C score as predictor variables; Model 3: Cognitive impairment + DUDIT-C score + 

baseline SCL-90-R GSI score as predictor variables; OR: odds ratio; CI: confidence interval; χ2 = Omnibus test of model 

coefficient; R2 = Nagelkerke R-squared. Significant p values at =α.05 in bold. 
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coefficient; R2 = Nagelkerke R-squared. Significant p values at =α.05 in bold. 
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Figure 1. Flow of participant inclusion, exclusion and missing data at baseline, 1-year, and 5-year follow-up measurements. 

Discrepancies between (i) excluded participants from the total sample and (ii) the number of included protocols at baseline and 

follow-up are due to overlap between protocols already excluded at baseline and participants who had dropped out or had 

missing DUDIT-C or SCL-90-R entries at follow-up. Thus, a) 17 BRIEF-A protocols were excluded at the 1-year follow-up 

measurement, and b) 55 WASI and c) 51 BRIEF-A protocols were excluded at the 5-year follow-up measurement. MoCA®, 

Montreal Cognitive Assessment®; WASI, Wechsler Abbreviated Scale of Intelligence; BRIEF-A, Behaviour Rating Inventory 

of Executive Function – Adult version. 
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