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A B S T R A C T

Introduction: Chronic polysubstance use disorder (PSUD) is associated with cognitive impairments. These im-
pairments affect the quality of life, occupational functioning, and the ability to benefit from therapy.
Psychological distress also affects neurocognitive status, and impaired neurocognition characterizes several
psychiatric conditions. Neurocognitive assessment is thus of importance but faces several interpretive chal-
lenges. One is disentangling the link between psychological distress and cognitive impairment. This paper in-
vestigates the associations between psychological distress and two cognitive screening tools, the Montreal
Cognitive Assessment (MoCA) and the Behavior Rating Inventory of Executive Function - Adult Version (BRIEF-
A) in young adults with PSUD.
Material and methods: This study included 104 patients with PSUD recruited from the Norwegian Stayer study.
Participants completed the MoCA, a self-report measure of executive functioning (EF), the BRIEF-A, and the
Symptom Checklist 90 Revised, a measure of psychiatric symptoms (SCL-90-R). Cognitive impairment was di-
agnosed in accordance with previously published cutoff scores for the MoCA and BRIEF-A. Correlation analysis
and multiple logistic regression were used to evaluate the association between cognitive impairment identified
with the MoCA or BRIEF-A and psychological distress.
Results: More than a third (34.6%) of patients scored below the threshold for cognitive impairment on the
MoCA. On the BRIEF-A, 63.2% of participants reported executive problems that exceeded what was expected
based on previously published norms. SCL-90-R scores were, as expected, elevated when compared with nor-
mative scores. Logistic regression analysis demonstrated a significant association between cognitive impairment
identified by the BRIEF-A and scores on the SCL-90-R Global Severity Index (OR=17.3, 95% CI: 4.4–68.8,
p < 0.001) and age (OR=0.7, 95% CI: 0.6–0.9, p=0.003). Cognitive impairment identified by the MoCA was
not significantly associated with demographic variables or SCL-90-R GSI score in multiple regression analysis.
Conclusions: Our study indicated that the MoCA is a measure of cognitive impairment that is independent of
psychological distress, as measured with the SCL-90-R, whereas the BRIEF-A Global Executive Composite is
strongly associated with distress. This suggests the need to interpret BRIEF-A results within a broad differential
diagnostic context, where the assessment of psychological distress is included. The findings support that per-
formance-based assessment such as the MoCA could reduce the impact of psychological distress in cognitive
screening.

1. Introduction

Substance use disorder (SUD) is associated with cognitive

impairment (Rogers & Robbins, 2001; Vik, Cellucci, Jarchow, & Hedt,
2004; Yucel, Lubman, Solowij, & Brewer, 2007), with the prevalence
varying between 20% and 80% among SUD patients (Bates, Bowden, &
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Barry, 2002; Copersino et al., 2009).
SUD patients show deficiencies in executive function (EF), including

decision-making and emotional control (Barry & Petry, 2008; Bechara,
2005; Dolan, Bechara, & Nathan, 2008; Verdejo-Garcia & Bechara,
2010; Verdejo-Garcia, Bechara, Recknor, & Perez-Garcia, 2006). Asso-
ciations have been reported between cognitive impairments and low
treatment adherence (Bates, Pawlak, Tonigan, & Buckman, 2006;
Verdejo-García et al., 2012), poor attendance at outpatient therapy
sessions (Guthrie & Elliott, 1980), reduced disposition to change (Blume
& Marlatt, 2009), low self-insight (Horner, Harvey, & Denier, 1999),
and denial of substance abuse (Rinn, Desai, Rosenblatt, & Gastfriend,
2002). Cognitive impairment has an impact on the quality of life and
work-related functioning, which then affect the course of recovery for
patients with SUD (Brorson, Arnevik, Rand-Hendriksen, & Duckert,
2013; Fernandez-Serrano, Perez-Garcia, & Verdejo-Garcia, 2011).
People who use multiple substances constitute a particularly high-risk
group compared with other patients with SUD, with more distinct de-
pressive and suicidal symptomatology at treatment admission
(Riehman, Iguchi, & Anglin, 2002), and more social anxiety (Bakken,
Landheim, & Vaglum, 2005).

Studies have shown that therapists may not reliably assess the
cognitive status of patients with SUD based on mere clinical observation
(Fals-Stewart, 1997). Therefore, therapists might overrate the cognitive
abilities of their patients, leading to a lack of adjustment of treatment in
accordance with patients' cognitive profiles.

With cognitive impairments recognized as a negative factor af-
fecting the course of treatment for these patients, valid, cost-effective
and widely applicable screening of cognitive functioning is of vital
importance (Fernandez-Serrano et al., 2011; Hagen et al., 2016). The
application of extensive neuropsychological assessment is cost-prohi-
bitive for most SUD treatment services, and specialized neuropsycho-
logical expertise is usually rare in outpatient settings (Vaskinn &
Egeland, 2012). With the scarcity of clinicians specialized in neu-
ropsychology, the assessment should be readily available for use by
clinicians without specialization. The Montreal Cognitive Assessment
(MoCA®) is a short, easily administered screening measure that has
shown accurate discriminative ability for the detection of mild cogni-
tive impairment (MCI) in many conditions, including SUD (Copersino
et al., 2009). Further, the MoCA is shown to have superior sensitivity
for mild cognitive impairment compared to the previous ‘gold standard’
short screening the MMS, and as there is emerging literature promoting
MoCA as a sound measure for use also in the SUD population. We thus
consider the MoCA as a prudent choice for our study.

Neurocognitive status can also be assessed using questionnaires that
ask participants about their functioning in real-life situations. One such
scale is the 75-item Behavior Rating Inventory of Executive Function-
Adult Version (BRIEF-A) (Roth, Isquith, & Gioia, 2005; Roth, Lance,
Isquith, Fischer, & Giancola, 2013). The BRIEF-A is a self-report ques-
tionnaire composed of nine subscales and three composite scores. Our
previous findings indicate that self-report measures of executive func-
tions can be valuable, cost-effective, and sufficiently accurate for an
initial clinical evaluation, providing complementary measures to per-
formance-based tests (Hagen et al., 2016).

However, initial screening for cognitive deficits in patients with
SUD faces several interpretive challenges, including the influence of
psychiatric symptoms. Psychiatric symptoms with following psycholo-
gical distress may significantly confound the current neuropsycholo-
gical profile, and it has been widely reported that several psychiatric
conditions inflict changes in cognitive functions (Hwang, Masterman,
Ortiz, Fairbanks, & Cummings, 2004; Lyketsos et al., 2002; Möller,
2009). While the correlation between psychological distress and cog-
nitive performance may indicate that psychiatric disorders cause im-
pairment in actual cognitive functioning, it is also possible that people
with psychiatric symptoms are more apprehensive about their perfor-
mance during testing or that psychiatric symptoms may render test-
takers more susceptible to environmental influences during testing

(Moritz et al., 2017). Thus, testing using performance-based measures
of cognitive functioning could lead to inflated estimates of the degree or
prevalence of impairment in people with SUD. An ecologically valid
measure, such as the BRIEF-A, may be less susceptible to such con-
founding. On the other hand, the BRIEF-A depends on self-report, and
negative self-perception may also influence responses to items.

Although the BRIEF-A is promising as an initial screening tool, the
association of the MoCA and BRIEF-A with general psychological dis-
tress in young adults with SUD is still not well understood and requires
further study. The present study focuses on young adults under 30 years
of age and addresses the following question: What are the associations
between psychological distress and two cognitive screening tools in an
unselected clinical population of young adults with polysubstance use
disorder (PSUD), with the expected heterogeneity in terms of drugs of
abuse, and medical and psychiatric co-morbidity. Specifically, we
aimed to disentangle the links between performance-based and self-
reported cognitive functioning on the one hand, and self-reported
psychiatric symptoms on the other.

2. Material and methods

2.1. Design

The study was part of the Norwegian Stayer study, a prospective,
longitudinal cohort study of men and women treated for SUD. The
study included patients who started a new treatment sequence at the
inpatient and outpatient treatment facilities of the Stavanger University
Hospital. Participants were tested after two weeks of abstinence (Miller,
1985) to minimize contamination from drug withdrawal and acute
neurotoxic effects from psychoactive substances. The Regional Ethical
Committee (REK 2011/1877) approved the project.

2.2. Inclusion procedure

To be included in the study, patients needed to: a) sign a written
informed consent to participate; b) embark on a new treatment se-
quence within the substance use treatment service; c) be considered to
have SUD by the admittance committee for specialized SUD treatment
at the University Hospital of Stavanger; and d) be at least 16 years of
age. Patients also had to have been enrolled in the program to which
they were admitted for at least two weeks. Abstinence was verified
through self-report for both inpatients and outpatients. In one of the
first treatment sessions (1–3), patients were given an information sheet
with a short project description.

2.3. Participants and procedures

We recruited 202 participants from 10 specialized outpatient and
residential treatment facilities within the region. To have the right to
access treatment within the specialized treatment services in Norway,
patients must have a substance use disorder that fulfills the criteria for
the diagnosis F1x.1 - harmful use, or F1x.2 - dependency syndrome, as
defined by the ICD-10 (World Health Organization, 1994). We recruited
patients between March 2012 and December 2015 and enrolled all
consenting patients consecutively within the recruitment period. The
SUD group included patients reporting the use of more than one drug or
a history of intravenous polysubstance use.

Of the 202 patients recruited, 122 were between 16 and 30 years of
age, and thus considered young adults. Many studies have investigated
dropout as a function of age, and young age has been found to be a
predictor for dropout as reported in several studies (Brorson et al.,
2013). Furthermore, we chose young adults as the health-care system in
Norway guarantees shorter processing time from referral to submission
for younger adults. We did not exclude patients with comorbid psy-
chiatric conditions as most SUD patients in the Norwegian public health
care system has one or more co-occurring psychiatric secondary

E. Hagen et al. Journal of Substance Abuse Treatment 97 (2019) 21–27

22



diagnoses. We excluded 16 patients for not having a substance-related
disorder or having a mono-substance use. Two additional participants
were excluded because of missing data on the MoCA, leaving a final
group consisting of n=104 SUD patients.

2.4. Measures

Experienced and trained psychometric staff administered all tests in
the Stayer cohort. An interview based on items from the preliminary
version of the National Quality Register for Substance Abuse Treatment
was used to collect demographics, type of substance used, debut age,
treatment and work history, and educational data.

2.4.1. Performance-based assessment with the MoCA
We screened all participants for cognitive impairment with the

MoCA (Nasreddine et al., 2005). The MoCA is a short screening in-
strument for cognitive function scored in integers up to 30 points on
seven dimensions: Visuospatial/Executive (up to 5 points), Naming (up
to 3 points), Memory (up to 5 points), Attention (up to 6 points),
Language (up to 3 points), Abstraction (up to 2 points), and Orientation
(up to 6 points). The MoCA has shown good psychometric properties
within the SUD group (Copersino et al., 2009). With a sum-score cutoff
value of< 26, the MoCA identifies cognitive function in the range of
mild cognitive impairment with excellent sensitivity and acceptable
specificity (Copersino et al., 2009; Nasreddine et al., 2005). In ac-
cordance with this literature, we used the< 26 cut-off for mild cogni-
tive impairment in the present study.

2.4.2. Self-reported executive functions with the BRIEF-A
We assessed executive functions with the BRIEF-A (Gioia, Isquith,

Guy, Kenworthy, & Baron, 2000; Roth et al., 2005). The BRIEF-A has
been shown to have high ecological validity (Gioia et al., 2000; Roth
et al., 2005), and to be associated with substance use status as well as
several social adjustment indicators in patients with a history of PSUD
(Hagen et al., 2016). The BRIEF-A includes three composite scores in-
cluding sets of subscales. We calculated the Behavioral Regulation
Index (BRI-index) from the Inhibit, Shift, Self-Monitor, and Emotional
Control subscales. We calculated the BRIEF-A Metacognition Index (MI)
from the Initiate, Plan/Organize, Working Memory, Organization of
Materials, and Task Monitor subscales. Validity scales of the BRIEF-A
were examined, using the cutoff scores proposed by the original authors
(Gioia et al., 2000). We categorized a total of nine BRIEF-A protocols as
invalid. To identify participants with cognitive impairment, ≥65 for
the BRIEF-A Global Executive Composite (GEC), the t-score was utilized
as the cutoff score.

2.4.3. Psychological distress with SCL-90-R
To measure psychological distress, we used the Symptom Checklist-

90-R (SCL-90-R) (Derogatis & Unger, 2010). This is a 90-item self-report
symptom inventory that yields measures of nine symptom domains of
psychological distress: (1) Somatization; (2) Obsessive compulsion; (3)
Interpersonal sensitivity; (4) Depression; (5) Anxiety; (6) Hostility; (7)
Phobic anxiety; (8) Paranoid ideation; and (9) Psychoticism. This study
includes the nine subscales, and the three global indexes: Global Se-
verity Index (GSI), Positive Symptom Distress Scale (PSDI), and the
Positive Symptom Total (PST) (Derogatis & Unger, 2010).

2.5. Statistical analyses

All statistical analyses were performed using IBM SPSS software (v.
25 for Windows). We assessed neuropsychological and psychopatho-
logical data for normality using histograms and the Shapiro–Wilk test.
While the BRIEF-A GEC was normally distributed, SCL-90-R GSI scores
and MoCA sum scores were both skewed. We gathered descriptive
statistics for demographic, clinical, and cognitive variables. Gender
differences were assessed using Student's t-test for continuous variables

and chi-square for categorical variables.
To assess the relationship between the full-scale scores of these tests,

correlations between SCL-90-R GSI, MoCA sum score, and BRIEF-A GEC
were calculated. As the SCL-90-R GSI and MoCA sum score were non-
normally distributed, Spearman rank order correlations were used to
determine the correlation between the variables. Supplemental analyses
of all subscales of SCL-90-R was also performed; first, with the MoCA
sum score, and then with all the subscales of the BRIEF-A.

We used multiple logistic regression (enter method) to assess how
the identification of cognitive impairment by the MoCA and BRIEF-A
was associated with psychological distress. In these analyses, a binary
variable for cognitive status (“cognitive impairment” or “no cognitive
impairment”) from either the MoCA or the BRIEF was used as the de-
pendent variable, while SCL-90-R GSI score and demographic control
variables (age and gender) were entered as independent variables.
Multicollinearity and heteroscedasticity of the models were assessed
using P-P-plots and plots of standardized predicted values and stan-
dardized residuals.

3. Results

3.1. Demographics, substance abuse, and treatment history

Table 1 summarizes the demographic variables. Participants were
predominantly male, with a mean age of 23.4 (SD 3.4) years. With
regard to clinical variables, participants were all polysubstance users,
with a mean duration of drug use of 10.3 (SD 3.6) years. Although the
number of previous treatment attempts varied (Range 0–20), most pa-
tients reported one previous treatment attempt.

3.2. Cognitive measures

Scores on subdomains of the MoCA are summarized in Table 2. A
total of 34.6% (n=36) patients scored below the cutoff for cognitive
impairment (< 26) on the MoCA.

Table 2 summarizes the scores on the valid BRIEF-A subscales and
indexes. Please note that nine invalid BRIEF-A protocols were removed
from this analysis, leaving a N=95. A total of 63.2% (n=60) patients
scored over the cutoff for self-reported executive dysfunctions on the
GEC index.

3.3. SCL-90-R

Table 3 reports the scores on all subdomains of the SCL-90-R stra-
tified by gender. In general, participants reported elevated scores on all
subscales of the SCL-90-R, compared with previously published US
norms (Derogatis & Unger, 2010).

Table 1
Demographics, drug use history, and characteristics of young adults from the
Stayer cohort, stratified by gender.

Male
(n=64)

Female
(n=40)

Total (n= 104)

Age 23.6 (3.4) 23.0 (3.5) 23.4 (3.4)
Education, years 11.6 (1.4) 11.7 (1.8) 11.7 (1.6)
Years of work experience 3.8 (3.1) 2.4 (2.6)⁎ 3.3 (3.0)
Age of initial drug use 12.8 (2.2) 13.5 (1.6) 13.1 (2.0)
Years of drug use 10.8 (3.7) 9.5 (3.4) 10.3 (3.6)
Previous treatments, median

(range)
1 (0−20) 0 (0–6) 1 (0–20)

Intravenous drug usea, n (%) 37 (57.8) 25 (62.5) 63 (56.3)

All data are mean (SD) unless otherwise specified.
a Patients who responded affirmative to a “yes” or “no” question.
⁎ Indicates a significant difference (p < 0.05) between male and female

participants.
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3.4. Correlation between cognitive tests and SCL-90-R GSI

Table 4 summarizes the correlations between SCL-90-R GSI score,
BRIEF-A GEC score, and MoCA sum scores. There was a significant

correlation between the SCL-90-R GSI score and the BRIEF-A GEC t-
score (rs= 0.62, p < 0.001). There was no significant correlation be-
tween the SCL-90-R GSI score and the MoCA sum score or between the
BRIEF-A GEC score and the MoCA sum score.

We performed subanalyses of the nine subscales of the SCL-90-R and
BRIEF-A subscales to ensure that no singular subset of the BRIEF-A
resulted in significant correlations between the SCL-90-R GSI and
BRIEF-A GEC. In these analyses, eight subscales of the BRIEF-A showed
statistically significant associations with all nine subscales of the SCL-
90-R (see Supplementary table E-1 for details). We found a significant
correlation between the BRIEF-A scale Organization of Materials and
five of the nine SCL-90-R subscales. A similar subanalysis of the cor-
relations between the MoCA sum score and the nine SCL-90-R subscales
showed no significant correlations (see Supplementary table E-2 for
details).

3.5. Association between identified cases of cognitive impairment and SCL-
90-R score

Table 5 summarizes the results of the logistic regression analysis. In
these analyses, cognitive impairment identified by either MoCA or
BRIEF GEC t-score was used as the dependent variable, and SCL-90-R
GSI score, gender, and age at testing were entered as independent
variables.

The logistic regression model for cognitive impairment identified
with MoCA was not significant (χ2= 4.9, p=0.177), explaining 6.4%
(Nagelkerke r2= 0.064) of the variance in cognitive status. None of the
independent variables were significant in this analysis.

The logistic regression model for cognitive impairment identified
with the BRIEF-A GEC t-score resulted in a significant model
(χ2= 49.7; p < 0.001), explaining 55.7% (Nagelkerke r2= 0.557) of
the variance in BRIEF-A GEC score. Of the independent variables, the
SCL-90-R GSI score (OR=17.3; 95% CI: 4.4–68.8; p < 0.001), and
age at testing (OR=0.7; 95% CI: 0.6–0.9; p= 0.003), were sig-
nificantly associated with cognitive status. Follow-up sub-analyses re-
sulted in similar results for both the BRI-index and the MI-index (data
not shown).

4. Discussion

Our study indicated that MoCA was not associated with psycholo-
gical distress in young adults with PSUD, while the BRIEF-A GEC was
significantly associated with psychological distress as measured with
the SCL-90-R. Young adults often report high levels of psychological
distress (Mojtabai, Olfson, & Han, 2016), and our data suggest caution
when using self-report measures, such as the BRIEF-A, to screen for
cognitive dysfunction due to a possible methods bias. Particularly in the
initial phases of treatment as the level of psychological distress could

Table 2
Scores on Montreal Cognitive Assessment domains and BRIEF-A scales and in-
dexes (n= 104).

Measure M SD Range n (%) impaireda

MoCA scales
Visuospatial 4.4 0.7 2–5 –
Picture naming 2.9 0.2 2–3 –
Attention 4.7 1.3 1–6 –
Language 2.6 0.6 0–3 –
Abstraction 1.4 0.6 0–2 –
Delayed recall 4.0 1.3 0–5 –
Orientation 5.9 0.4 4–6 –
MoCA sum score 26.2 2.5 19–31 36 (34.6)

BRIEF-A t-scoresb

Inhibit scale 65.8 11.3 7–91 53 (55.8)
Shift scale 64.8 10.3 39–87 40 (42.1)
Emotional control scale 59.8 9.5 38–83 27 (28.4)
Self-monitor scale 61.4 11.7 37–89 37 (38.9)
Initiate scale 65.5 10.4 43–85 50 (52.6)
Working memory scale 65.6 10.7 43–89 46 (48.4)
Plan/organize scale 63.5 10.1 38–86 49 (51.6)
Task monitor scale 62.3 11.3 36–90 36 (37.9)
Organization of materials 56.1 10.2 36–78 18 (18.9)
Behavioral Regulation Index 65.2 10.0 39–88 55 (57.9)
Metacognition Index 64.4 9.8 41–85 48 (50.5)
Global Executive Composite 66.3 10.0 40–89 60 (63.2)

Abbreviations: BRIEF-A GEC t-score, Behavior Rating Inventory of Executive
Function - Adult Version Global Executive Composite t-score; MoCA, Montreal
Cognitive Assessment.

a Cognitive impairment is categorized based on previously published re-
commendations; MoCA patients with a sum score of< 26 are categorized as
impaired, while t-scores ≥65 are used as the cutoff on BRIEF-A scales and in-
dexes.

b BRIEF-A scores are based on valid BRIEF protocols only (n= 95).

Table 3
Scores for SCL-90-R domains among young adults in the Stayer cohort
(n=104).

Young adults in Stayer cohort
(n= 104)

US norms (n= 974)a

Male (n=64) Female
(n= 40)

Male Female

SCL-90-R domain Mean SD Mean SD Mean SD Mean SD

Somatization 0.9 0.7 1.1 0.8 0.3 0.3 0.4 0.4
Compulsive

behavior
1.4 0.7 1.7 0.7 0.3 0.4 0.4 0.5

Interpersonal
sensitivity

1.2 0.8 1.4 0.9 0.3 0.3 0.4 0.4

Depression 1.2 0.8 1.5 0.8 0.3 0.3 0.5 0.4
Anxiety 1.2 0.8 1.5 0.8 0.2 0.3 0.4 0.4
Hostility 0.9 0.8 0.8 0.9 0.3 0.4 0.4 0.4
Phobic anxiety 0.8 0.7 1.2 1.0 0.1 0.2 0.4 0.3
Paranoia 1.2 0.8 1.3 1.0 0.3 0.4 0.5 0.4
Psychoticism 0.7 0.7 0.7 0.6 0.1 0.2 0.2 0.3
Additional 1.3 0.7 1.6 0.8 – – – –
Global Severity

Index
1.1 0.6 1.3 0.7 0.3 0.2 0.4 0.4

Positive
symptom
total

52.4 21.2 55.9 17.7 17.0 13.9 22.0 16.2

Positive
symptom
distress

1.8 0.5 2.0 0.5 1.3 0.4 1.4 0.4

Abbreviations: SCL-90-R, Symptoms Checklist 90 Revised.
a Based on previously published norms (Derogatis & Unger, 2010).

Table 4
Spearman correlations coefficient between SCL-90-R GSI score, MoCA, and
BRIEF-A GSI among young adults in the Stayer cohort (n=104).

SCL-90-R GSI MoCA sum score BRIEF-A GECa

SCL90-R GSI 1 –0.19b 0.61⁎⁎

MoCA sum score – 1 −0.20
BRIEF-A GECa – – 1

Abbreviations: BRIEF-A GEC, Behavior Rating Inventory of Executive Function -
Adult Version Global Executive Composite; MoCA, Montreal Cognitive
Assessment; SCL-90-R GSI, Symptoms Checklist 90 Revised Global Severity
Index.

⁎⁎ p < 0.01 (2-tailed).
a BRIEF-A GEC correlation is based only on participants with valid BRIEF-A

protocols (n= 95).
b Correlation between SCL-90-R and MoCA sum score is based on the full

study cohort (n= 104).
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significantly influence the profile. This finding is relevant for clinicians
within the field and supports the use of more objective screening tools
when assessing cognitive dysfunctions in young adults early in the
treatment of PSUD.

Our findings are consistent with previous research showing that
MoCA provides a time- and resource-efficient assessment for identifying
MCI in patients with SUD (Copersino et al., 2009, 2012; Régis,
Bertrand, Stéphanie, & Pascal, 2015). In this cohort, 34.6% of partici-
pants scored below the threshold for cognitive impairment in SUD. This
prevalence is comparable to findings from other SUD cohorts using both
comprehensive neuropsychological test batteries and findings from
other cohorts using MoCA (Bruijnen et al., 2018; Marceau, Lunn, Berry,
Kelly, & Solowij, 2016).

Several studies have supported the validity of the BRIEF scales in
assessing everyday EF (Isquith, Roth, & Gioia, 2013). The findings in-
dicate that current polydrug users report significantly more dysfunction
than nonusers on the BRIEF-A (Hadjiefthyvoulou, Fisk, Montgomery, &
Bridges, 2012). Moreover, there are established associations between
BRIEF scores and corresponding neural substrates (Anderson, 2002),
and ecological validity with regard to predicting both everyday func-
tioning (Isquith et al., 2013) and academic performance (Waber,
Gerber, Turcios, Wagner, & Forbes, 2006). The BRIEF-A questionnaire
assesses the participant's subjective evaluation of their functioning in
real-life situations. We have previously suggested that the BRIEF-A can
be a valuable and cost-effective clinical evaluation, providing com-
plementary measures to performance-based tests. (Hagen et al., 2016).
The BRIEF-A captures the responder's view of his or her ability to
maintain appropriate control of their behavior and emotional re-
sponses, and results, therefore, encompass self-reported cognitive and
emotional characteristics (Hagen et al., 2016; Roth et al., 2005). Pre-
vious findings have shown an association between the BRIEF-A and
emotional distress among healthy peers as well as neurologically im-
paired groups, while no, or weak, associations have been reported with
broader measures of IQ and performance-based tests of EF (Løvstad
et al., 2016). In sum, our findings confirm previous results in which
patients' self-reports of cognitive functioning do not give a precise
picture of neurocognitive status, and are closely associated with emo-
tional distress rather than reflecting the level of actual cognitive func-
tioning (Shelton & Parsons, 1987).

Our data also suggest the need to interpret BRIEF-A results within a
broad differential diagnostic context, where assessment of psycholo-
gical distress is included in addition to performance-based tests, such as
the MoCA, to delineate common variance from true cognitive defi-
ciency. Several studies have supported this low concordance between
objective and self-report measures (Toplak, West, & Stanovich, 2013),
and we suggest that the impact of the emotional component in BRIEF-A
scores accounts for some of these differences.

Both psychiatric symptoms and the BRIEF-A were measured using
self-reported data, meaning that the two shared methods variances,
while the MoCA is a performance-based measure. The shared method
variance might influence the correlation, indicating the importance of

using diverse methods when assessing SUD patients.
PSUD is the most common diagnosis among patients seeking treat-

ment for substance use (Andrade, Carroll, & Petry, 2013). The influence
of psychiatric distress on BRIEF-A scores presented in this paper is
consistent with research showing that polydrug users report higher le-
vels of general psychological distress (Andreas, Lauritzen, & Nordfjærn,
2015; Quek et al., 2013; White et al., 2013). PSUD patients report more
symptoms of anxiety and depression (Booth et al., 2010; Smith, Farrell,
Bunting, Houston, & Shevlin, 2011), which is clinically relevant be-
cause psychiatric comorbidity increases suicide risk, reduces life
quality, and impairs social integration (Thylstrup, Bloomfield, & Hesse,
2018).

4.1. Strengths and limitations

The SUD participants were recruited from 10 different treatment
facilities within the Stavanger University Hospital region, providing a
wide range of patients, representative of a broader population of people
with substance use disorders seeking treatment.

This research field faces some interpretive challenges regarding the
etiology of cognitive deficits associated with substance abuse.
Psychiatric comorbidity, medical risk factors (e.g., head trauma, HIV,
malnutrition, and overdose), genetic predispositions, and premorbid
vulnerability (e.g., genetic, psychosocial, and environmental) may all
play significant causal roles leading to the current neuropsychological
profile. Several psychiatric diagnoses are characterized by changes in
EF, and psychiatric functioning is assessed with self-report, not sup-
plemented with observer-rated scales. To ensure validity and reliability
in the assessment of psychopathological symptoms, it is recommended
that both patient and observer ratings be employed (Möller, 2009).

Furthermore, although there is considerable evidence of an asso-
ciation between different aspects of SUD and cognitive impairment, the
direct versus indirect roles of the various substances are not clear. Some
cognitive deficiencies could be viewed as antecedents to SUD, espe-
cially those involving EF related to decision-making and impulsivity
(Nigg et al., 2006; Nigg, Blaskey, Huang-Pollock, & Rappley, 2002).

We did not collect detailed information about the nature of poly-
drug use, such as whether different substances were used concurrently
or sequentially, in our sample. This information would be beneficial to
understand better the issues of polydrug use.

Also, our measure of psychiatric symptoms was based exclusively on
self-report, rather than clinical evaluation or a structured interview.
However, self-reported symptoms have substantial predictive validity
in people with substance use disorders (Thylstrup et al., 2018).

5. Conclusions

Timely and valid assessment of cognitive functioning should be a
priority in SUD treatment. Our study indicates that the results of the
MoCA are independent of concurrent psychological distress, while the
BRIEF-A GEC is significantly associated with psychological distress, as

Table 5
Logistic regression with cognitive dysfunctions defined by either MoCA or BRIEF-A GEC as the dependent variable (n= 104).

Dependent variable: MoCA Dependent variable: BRIEF-A GECa

B Std. error OR 95% CI of OR p-Value B Std. error OR 95% CI of OR p-Value

(Constant) 5.2 2.4 176.4 – 0.034 5.1 2.4 159.4 – 0.034
SCL-90-R GSI 0.4 0.4 1.0 0.5–2.1 0.912 2.9 0.7 17.3 4.4–68.8 <0.001
Gender −0.4 0.5 0.6 0.3–1.6 0.326 −1.1 0.6 0.3 0.1–1.2 0.084
Age −0.1 0.1 0.9 0.8–1.0 0.152 −0.3 0.1 0.7 0.6–0.9 0.003

Abbreviations: SCL-90-R GSI, Symptoms Checklist 90 Revised Global Severity Index; BRIEF-A GEC, Behavior Rating Inventory of Executive Function - Adult Version
Global Executive Composite; MoCA, Montreal Cognitive Assessment; SCL-90-R, Symptoms Checklist 90 Revised; OR, odds ratio.
Bold indicates significant p-values.

a This analysis is based on valid BRIEF protocols only (n=95).
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measured by the SCL-90-R. Whether this is a result of methods variance
or a true link between the cognitive function construct assessed by the
BRIEF-A should be the subject of further research. Consequently, our
findings suggest the need to interpret BRIEF-A results within a broad
differential diagnostic context, where the assessment of psychological
distress is included and suggests that scores on the BRIEF-A cannot be
interpreted as indicators of executive dysfunction without reservation.
We, therefore, suggest that performance-based assessment, such as the
MoCA, could reduce the influence of psychological distress on cognitive
screening. However, the validity of neuropsychological assessment de-
pends not only on its associations with psychiatric symptoms but its
ability to predict clinically meaningful outcomes. In that respect,
BRIEF-A provides a broader but valid functional description of patient
status, while not describing cognitive functions in isolation. BRIEF-A
may, therefore, be considered a complementary tool in a systematic
initial mapping of cognitive functioning in SUD patients. Particularly in
cases where emotional distress is apparent. Further research into ap-
propriate differential diagnoses for young adults with a SUD diagnosis
is needed as this could contribute to the construction of new streams of
care for young people with SUD in transition to adulthood.

Acknowledgments

EH initiated the project, wrote the manuscript, and contributed to
project design, analysis, and interpretation; AHE contributed to study
design, statistical analyses, interpretation, writing of the manuscript,
and critical revision of the manuscript. MS, MH, and EAA contributed to
writing and revising the manuscript, and interpretation of the analyses.
All authors read and approved the final manuscript.

We thank the staff and clients of the participating clinical services,
the KORFOR staff, Thomas Solgård Svendsen, Anne-Lill Mjølhus Njaa,
and Janne Aarstad, who collected all participant data.

Role of the funding source

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Competing interests

The authors declare that they have no competing interests. We
certify that there is no conflict of interest with any financial organiza-
tion or nonfinancial competing interests regarding the material dis-
cussed in the manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jsat.2018.11.010.

References

Anderson, P. (2002). Assessment and development of executive function (EF) during
childhood. Child Neuropsychology, 8(2), 71–82. https://doi.org/10.1076/chin.8.2.71.
8724.

Andrade, L. F., Carroll, K. M., & Petry, N. M. (2013). Marijuana use is associated with
risky sexual behaviors in treatment-seeking poly-substance abusers. American Journal
of Drug and Alcohol Abuse, 39(4), 266–271. https://doi.org/10.3109/00952990.2013.
803112.

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.

Bakken, K., Landheim, A., & Vaglum, P. (2005). Substance-dependent patients with and
without social anxiety disorder: Occurrence and clinical differences: A study of a
consecutive sample of alcohol-dependent and poly-substance-dependent patients
treated in two counties in Norway. Drug and Alcohol Dependence, 80(3), 321–328.
https://doi.org/10.1016/j.drugalcdep.2005.04.011.

Barry, D., & Petry, N. M. (2008). Predictors of decision-making on the Iowa Gambling
Task: Independent effects of lifetime history of substance use disorders and

performance on the Trail Making Test. Brain and Cognition, 66(3), 243–252. https://
doi.org/10.1016/j.bandc.2007.09.001.

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.

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.

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.

Blume, A. W., & Marlatt, G. A. (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.

Booth, B. M., Curran, G., Han, X., Wright, P., Frith, S., Leukefeld, C., ... Carlson, R. G.
(2010). Longitudinal relationship between psychological distress and multiple sub-
stance 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.

Brorson, H. H., Arnevik, E. A., 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., Jansen, M., Dijkstra, B., Walvoort, S., Lugtmeijer, S., Markus, W., ...
Kessels, R. (2018). The Montreal Cognitive Assessment (MoCA) as a cognitive screen in
addiction health care: A validation study for clinical practice.

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 treat-
ment attendance: Predictive validation of a brief cognitive screening measure.
American Journal of Drug and Alcohol Abuse, 38(3), 246–250. https://doi.org/10.
3109/00952990.2012.670866.

Derogatis, L. R., & Unger, R. (2010). Symptom checklist-90-revised. In I. B. Weiner, & W.
E. Craighead (Eds.). The Corsini Encyclopedia of Psychology. New York, NY: John Wiley
& Sons, Inc.

Dolan, S. L., Bechara, A., & Nathan, P. E. (2008). Executive dysfunction as a risk marker
for substance abuse: The role of impulsive personality traits. Behavioral Sciences & the
Law, 26(6), 799–822. https://doi.org/10.1002/bsl.845.

Fals-Stewart, W. (1997). Ability of counselors to detect cognitive impairment among
substance-abusing patients: An examination of diagnostic efficiency. Experimental and
Clinical Psychopharmacology, 5(1), 39–50.

Fernandez-Serrano, M. J., Perez-Garcia, M., & Verdejo-Garcia, 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.

Gioia, G. A., Isquith, P. K., Guy, S. C., Kenworthy, L., & Baron, I. S. (2000). Test review:
Behavior rating inventory of executive function. Child Neuropsychology, 6(3),
235–238. https://doi.org/10.1076/chin.6.3.235.3152.

Guthrie, A., & Elliott, W. A. (1980). The nature and reversibility of cerebral impairment in
alcoholism; treatment implications. Journal of Studies on Alcohol and Drugs, 41(1),
147–155. https://doi.org/10.15288/jsa.1980.41.147.

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), 128–138. https://doi.org/10.1097/WNN.0b013e318261459c.

Hagen, E., Erga, A. H., Hagen, K. P., Nesvåg, S. M., McKay, J. R., Lundervold, A. J., &
Walderhaug, E. (2016). Assessment of executive function in patients with substance
use disorder: A comparison of inventory- and performance-based assessment. Journal
of Substance Abuse Treatment, 66, 1–8. https://doi.org/10.1016/j.jsat.2016.02.010.

Horner, M. D., Harvey, R. T., & Denier, C. A. (1999). Self-report and objective measures of
cognitive deficit in patients entering substance abuse treatment. Psychiatry Research,
86(2), 155–161. https://doi.org/10.1016/S0165-1781(99)00031-1.

Hwang, T. J., Masterman, D. L., Ortiz, F., Fairbanks, L. A., & Cummings, J. L. (2004). Mild
cognitive impairment is associated with characteristic neuropsychiatric symptoms.
Alzheimer Disease & Associated Disorders, 18(1), 17–21.

Isquith, P. K., Roth, R. M., & Gioia, G. (2013). Contribution of rating scales to the as-
sessment of executive functions. Applied Neuropsychology: Child, 2(2), 125–132.
https://doi.org/10.1080/21622965.2013.748389.

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. Journal of the International Neuropsychological
Society, 22(6), 682–694. https://doi.org/10.1017/S135561771600031X.

Lyketsos, C. G., Lopez, O., Jones, B., Fitzpatrick, A. L., Breitner, J., & DeKosky, S. (2002).
Prevalence of neuropsychiatric symptoms in dementia and mild cognitive impair-
ment: Results from the cardiovascular health study. JAMA, 288(12), 1475–1483.
https://doi.org/10.1001/jama.288.12.1475.

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.

Miller, L. (1985). Neuropsychological assessment of substance abusers: Review and re-
commendations. Journal of Substance Abuse Treatment, 2(1), 5–17. https://doi.org/10.
1016/0740-5472(85)90017-0.

E. Hagen et al. Journal of Substance Abuse Treatment 97 (2019) 21–27

26

https://doi.org/10.1016/j.jsat.2018.11.010
https://doi.org/10.1016/j.jsat.2018.11.010
https://doi.org/10.1076/chin.8.2.71.8724
https://doi.org/10.1076/chin.8.2.71.8724
https://doi.org/10.3109/00952990.2013.803112
https://doi.org/10.3109/00952990.2013.803112
https://doi.org/10.1016/j.addbeh.2015.05.001
https://doi.org/10.1016/j.addbeh.2015.05.001
https://doi.org/10.1016/j.drugalcdep.2005.04.011
https://doi.org/10.1016/j.bandc.2007.09.001
https://doi.org/10.1016/j.bandc.2007.09.001
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0030
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0030
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0030
https://doi.org/10.1037/0893-164X.20.3.241
https://doi.org/10.1037/0893-164X.20.3.241
https://doi.org/10.1038/nn1584
https://doi.org/10.1038/nn1584
https://doi.org/10.1007/s12160-009-9093-8
https://doi.org/10.15288/jsad.2010.71.258
https://doi.org/10.15288/jsad.2010.71.258
https://doi.org/10.1016/j.cpr.2013.07.007
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0060
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0060
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0060
https://doi.org/10.1037/a0017260
https://doi.org/10.1037/a0017260
https://doi.org/10.3109/00952990.2012.670866
https://doi.org/10.3109/00952990.2012.670866
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0075
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0075
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0075
https://doi.org/10.1002/bsl.845
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0085
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0085
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0085
https://doi.org/10.1016/j.neubiorev.2010.04.008
https://doi.org/10.1016/j.neubiorev.2010.04.008
https://doi.org/10.1076/chin.6.3.235.3152
https://doi.org/10.15288/jsa.1980.41.147
https://doi.org/10.1097/WNN.0b013e318261459c
https://doi.org/10.1016/j.jsat.2016.02.010
https://doi.org/10.1016/S0165-1781(99)00031-1
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0120
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0120
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0120
https://doi.org/10.1080/21622965.2013.748389
https://doi.org/10.1017/S135561771600031X
https://doi.org/10.1001/jama.288.12.1475
https://doi.org/10.1016/j.jsat.2016.03.002
https://doi.org/10.1016/0740-5472(85)90017-0
https://doi.org/10.1016/0740-5472(85)90017-0


Mojtabai, R., Olfson, M., & Han, B. (2016). National trends in the prevalence and treat-
ment of depression in adolescents and young adults. Pediatrics, 138(6)https://doi.
org/10.1542/peds.2016-1878 (pii: e20161878).

Möller, H.-J. (2009). Standardised rating scales in psychiatry: Methodological basis, their
possibilities and limitations and descriptions of important rating scales. The World
Journal of Biological Psychiatry, 10(1), 6–26. https://doi.org/10.1080/
15622970802264606.

Moritz, S., Stockert, K., Hauschildt, M., Lill, H., Jelinek, L., Beblo, T., ... 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.

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I.,
... Chertkow, H. (2005). The Montreal Cognitive Assessment, MoCA: A brief screening
tool for mild cognitive impairment. Journal of the American Geriatrics Society, 53(4),
695–699. https://doi.org/10.1111/j.1532-5415.2005.53221.x.

Nigg, J. T., Blaskey, L. G., Huang-Pollock, C. L., & Rappley, M. D. (2002).
Neuropsychological executive functions and DSM-IV ADHD subtypes. Journal of the
American Academy of Child & Adolescent Psychiatry, 41(1), 59–66. https://doi.org/10.
1097/00004583-200201000-00012.

Nigg, J. T., Wong, M. M., Martel, M. M., Jester, J. M., Puttler, L. I., Glass, J. M., ... 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.
Journal of the American Academy of Child & Adolescent Psychiatry, 45(4), 468–475.
https://doi.org/10.1097/01.chi.0000199028.76452.a9.

Quek, L.-H., Chan, G. C., White, A., Connor, J. P., Baker, P., Saunders, J. B., & Kelly, A. B.
(2013). Concurrent and simultaneous polydrug use: Latent class analysis of an
Australian nationally representative sample of young adults. Frontiers in Public Health,
1, 61. https://doi.org/10.3389/fpubh.2013.00061.

Régis, A., Bertrand, N., Stéphanie, P., & Pascal, P. (2015). MoCA as a screening tool of
neuropsychological deficits in alcohol-dependent patients. Alcoholism: Clinical and
Experimental Research, 39(6), 1042–1048. https://doi.org/10.1111/acer.12734.

Riehman, K. S., Iguchi, M. Y., & Anglin, M. D. (2002). Depressive symptoms among
amphetamine and cocaine users before and after substance abuse treatment.
Psychology of Addictive Behaviors, 16(4), 333–337.

Rinn, W., Desai, N., Rosenblatt, H., & Gastfriend, D. R. (2002). Addiction denial and
cognitive dysfunction: A preliminary investigation. Journal of Neuropsychiatry and
Clinical Neurosciences, 14(1), 52–57. https://doi.org/10.1176/jnp.14.1.52.

Rogers, R. D., & Robbins, T. W. (2001). Investigating the neurocognitive deficits asso-
ciated with chronic drug misuse. Current Opinion in Neurobiology, 11(2), 250–257.
https://doi.org/10.1016/S0959-4388(00)00204-X.

Roth, R. M., Isquith, P. K., & Gioia, G. A. (2005). Behavior rating inventory of executive
function-adult version (BRIEF-A). In F. L. Lutz (Ed.). Psychological assessment re-
sources.

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, 28(5), 425–434. https://doi.org/10.

1093/arclin/act031.
Shelton, M. D., & Parsons, O. A. (1987). Alcoholics' self-assessment of their neu-

ropsychological functioning in everyday life. Journal of Clinical Psychology, 43(3),
395–403. https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-
JCLP2270430314>3.0.CO;2-Z.

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.

Thylstrup, B., Bloomfield, K., & Hesse, M. (2018). Incremental predictive validity of the
Addiction Severity Index psychiatric composite score in a consecutive cohort of pa-
tients in residential treatment for drug use disorders. Addictive Behaviors, 76,
201–207. https://doi.org/10.1016/j.addbeh.2017.08.006.

Toplak, M. E., West, R. F., & Stanovich, K. E. (2013). Practitioner review: Do perfor-
mance-based measures and ratings of executive function assess the same construct?
Journal of Child Psychology & Psychiatry, 54(2), 131–143. https://doi.org/10.1111/
jcpp.12001.

Vaskinn, A., & Egeland, J. (2012). Testbruksundersøkelsen: En oversikt over tester brukt
av norske psykologer. Tidsskrift for Norsk Psykologforening, 49, 658–665.

Verdejo-Garcia, A., & Bechara, A. (2010). Neuropsychology of executive functions.
Psicothema, 22(2), 227–235.

Verdejo-Garcia, A., Bechara, A., Recknor, E. C., & Perez-Garcia, M. (2006). Executive
dysfunction in substance dependent individuals during drug use and abstinence: An
examination of the behavioral, cognitive and emotional correlates of addiction.
Journal of the International Neuropsychological Society, 12(3), 405–415. https://doi.
org/10.1017/S1355617706060486.

Verdejo-García, A., Betanzos-Espinosa, P., Lozano, O. M., Vergara-Moragues, E.,
González-Saiz, F., Fernández-Calderón, F., ... Pérez-García, M. (2012). Self-regulation
and treatment retention in cocaine dependent individuals: A longitudinal study. Drug
and Alcohol Dependence, 122(1–2), 142–148.

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.

Waber, D. P., Gerber, E. B., Turcios, V. Y., Wagner, E. R., & Forbes, P. W. (2006).
Executive functions and performance on high-stakes testing in children from urban
schools. Developmental Neuropsychology, 29(3), 459–477. https://doi.org/10.1207/
s15326942dn2903_5.

White, A., Chan, G. C., Quek, L.-H., Connor, J. P., Saunders, J. B., Baker, P., ... Kelly, A. B.
(2013). The topography of multiple drug use among adolescent Australians: Findings
from the National Drug Strategy Household Survey. Addictive Behaviors, 38(4),
2068–2073. https://doi.org/10.1016/j.addbeh.2013.01.001.

World Health Organization (1994). International statistical classification of diseases and
related health problems. Geneva, Switzerland: World Health Organization.

Yucel, M., Lubman, D. I., Solowij, N., & Brewer, W. J. (2007). Understanding drug ad-
diction: A neuropsychological perspective. Australian and New Zealand Journal of
Psychiatry, 41(12), 957–968. https://doi.org/10.1080/00048670701689444.

E. Hagen et al. Journal of Substance Abuse Treatment 97 (2019) 21–27

27

https://doi.org/10.1542/peds.2016-1878
https://doi.org/10.1542/peds.2016-1878
https://doi.org/10.1080/15622970802264606
https://doi.org/10.1080/15622970802264606
https://doi.org/10.1080/14737175.2017.1347040
https://doi.org/10.1080/14737175.2017.1347040
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1097/00004583-200201000-00012
https://doi.org/10.1097/00004583-200201000-00012
https://doi.org/10.1097/01.chi.0000199028.76452.a9
https://doi.org/10.3389/fpubh.2013.00061
https://doi.org/10.1111/acer.12734
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0190
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0190
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0190
https://doi.org/10.1176/jnp.14.1.52
https://doi.org/10.1016/S0959-4388(00)00204-X
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0205
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0205
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0205
https://doi.org/10.1093/arclin/act031
https://doi.org/10.1093/arclin/act031
https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-JCLP2270430314>3.0.CO;2-Z
https://doi.org/10.1002/1097-4679(198705)43:3<395::AID-JCLP2270430314>3.0.CO;2-Z
https://doi.org/10.1016/j.drugalcdep.2010.08.010
https://doi.org/10.1016/j.drugalcdep.2010.08.010
https://doi.org/10.1016/j.addbeh.2017.08.006
https://doi.org/10.1111/jcpp.12001
https://doi.org/10.1111/jcpp.12001
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0235
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0235
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0240
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0240
https://doi.org/10.1017/S1355617706060486
https://doi.org/10.1017/S1355617706060486
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0250
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0250
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0250
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0250
https://doi.org/10.1016/S0193-953X(03)00110-2
https://doi.org/10.1016/S0193-953X(03)00110-2
https://doi.org/10.1207/s15326942dn2903_5
https://doi.org/10.1207/s15326942dn2903_5
https://doi.org/10.1016/j.addbeh.2013.01.001
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0270
http://refhub.elsevier.com/S0740-5472(18)30418-5/rf0270
https://doi.org/10.1080/00048670701689444

	Measuring cognitive impairment in young adults with polysubstance use disorder with MoCA or BRIEF-A – The significance of psychiatric symptoms
	Introduction
	Material and methods
	Design
	Inclusion procedure
	Participants and procedures
	Measures
	Performance-based assessment with the MoCA
	Self-reported executive functions with the BRIEF-A
	Psychological distress with SCL-90-R

	Statistical analyses

	Results
	Demographics, substance abuse, and treatment history
	Cognitive measures
	SCL-90-R
	Correlation between cognitive tests and SCL-90-R GSI
	Association between identified cases of cognitive impairment and SCL-90-R score

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgments
	Role of the funding source
	Competing interests
	Supplementary data
	References




