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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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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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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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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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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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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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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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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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