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ARTICULO ORIGINAL

RESUMEN

Introducción: Este artículo pretende ofrecer una breve revisión de las pruebas recientes que 
consideran los factores cognitivos relacionados con la adicción. Las observaciones clínicas, la 
sabiduría convencional y los mecanismos teóricos bien razonados sugieren que el uso agudo y 
crónico de sustancias psicoactivas deterioraría el funcionamiento cognitivo de los individuos. Por 
lo tanto, la evaluación neurocognitiva de la adicción debería emplearse en la práctica diaria. Las 
intervenciones tempranas tienen como objetivo detectar los síntomas prodrómicos y proporcionar 
respuestas rápidas en las primeras etapas de los trastornos. Objetivos: Nuestro objetivo es 
resumir la información sobre la evaluación neurocognitiva en las adicciones para proporcionar 
una orientación general a los clínicos que trabajan con pacientes afectados por trastornos por 
consumo de sustancias. Materiales y métodos: La búsqueda de datos incluyó los principales 
motores de búsqueda (es decir, PubMed, Web of Science, PsycINFO y SciELO) y seleccionó 
artículos publicados en los últimos veinte años sobre la evaluación neurocognitiva basada en la 
evidencia en las adicciones utilizando las siguientes palabras clave: “(Evaluación neurocognitiva o 
neuropsicológica) AND (TUS o Farmacodependencia o Abuso) OR Alcohol OR Nicotina OR Adicción”. 
Resultados: Este breve artículo destaca la importancia de evaluar el rendimiento cognitivo en la 
fase inicial de los trastornos mentales y, en concreto, las características cognitivas de los sujetos 
que consumen múltiples sustancias psicoactivas. Investigaciones posteriores deberían describir el 
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ABSTRACT

Introduction: This paper aims to provide a brief review of recent evidence considering addiction-
related cognitive factors. Clinical observations, conventional wisdom, and well-reasoned theoretical 
mechanisms suggest that the acute and chronic use of psychoactive substances would impair the 
cognitive functioning of individuals. Therefore, the neurocognitive assessment for addiction should be 
employed in daily practice. Early interventions are aimed to detect prodromal symptoms and provide 
prompt responses in the first stages of disorders. Objectives: We aimed to summarize information 
on neurocognitive assessment in addictions to provide general guidance to clinicians working with 
patients affected by substance use disorders. Materials and methods: Data search included the 
main search engines (i.e., PubMed, Web of Science, PsycINFO, and SciELO) and selected articles 
published in the last twenty years on evidence-based neurocognitive assessment in addictions 
using the following keywords: “(Neurocognitive OR Neuropsychological assessment) AND (SUD or 
Drug Dependence OR Abuse) OR Alcohol OR Nicotine OR Addiction”. Results: This brief article 
highlights the importance of assessing cognitive performances in the early stage of mental disorders 
and, specifically, the cognitive characteristics of subjects using multiple psychoactive substances. 
Further research should describe the longitudinal outcome of cognitive performances among these 
patients through the different stages of illness: intoxication, early withdrawal, and late withdrawal. 
Conclusion: The assessment of cognitive skills may suggest tailored treatment interventions for 
early cognitive rehabilitation to reduce the biopsychosocial impact of substance abuse and promote 
adherence to these treatments.

Keywords: Substance use disorders; addictions; cognitive profile; early interventions; assessment, 
rehabilitation.

INTRODUCTION

resultado longitudinal de los rendimientos cognitivos entre estos pacientes a través de las diferentes 
etapas de la enfermedad: intoxicación, abstinencia temprana y abstinencia tardía. Conclusión: La 
evaluación de las habilidades cognitivas puede sugerir intervenciones de tratamiento adaptadas 
para la rehabilitación cognitiva temprana, de modo a reducir el impacto biopsicosocial del abuso de 
sustancias y promover la adherencia a estos tratamientos.

Palabras Clave: Trastornos por uso de sustancias; adicciones; perfil cognitivo; intervenciones 
tempranas; evaluación, rehabilitación.

Substance use disorder (SUD) is a severe 
health issue worldwide. SUD includes a 
pathological pattern of behaviors in which 
patients continue to misuse a substance 
despite experiencing significant related health 
problems. Generally, substances involved are 
psychoactive components such as alcohol, 
caffeine, cannabis, and synthetic cannabinoids, 
hallucinogens (e.g., lysergic acid diethylamide, 
phencyclidine, psilocybin), inhalants (volatile 
hydrocarbons (e.g., paint thinner, certain glues)), 
opioids (e.g., fentanyl, morphine, oxycodone), 
sedatives, hypnotics and anxiolytics (e.g., 

lorazepam), stimulants (e.g., amphetamines, 
cocaine), tobacco, and others (e.g., anabolic 
steroids). All these substances directly activate 
the human brain’s reward system and generate 
a sensorial experience of pleasure. Activation 
may be so intense that patients may start 
craving the substance and neglect their usual 
activities to obtain and abuse it (1).

Several authors have pointed out that multi-
substances abusers may develop cognitive 
disorders with a relevant impact on functioning 
(2). Cognitive disorders can interfere with the 
motivation process to avoid misfit behaviors 
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in favor of a healthier lifestyle, can also limit 
patient’s ability to fully benefit from treatments 
(in particular, psychoeducational and cognitive-
behavioral therapies), and can lead to relapses. 
Therefore, a neuropsychological evaluation 
seems crucial to promote relevant clinical 
decision-making (3).  

Neuropsychological assessment in the addiction 
should include two components (2, 4):

a) The evaluation of cognitive functioning 
through a neurocognitive evaluation 

b) The impact of cognitive deficits on patients’ 
daily personal functioning: 

The study of neurocognitive alterations has 
become of interest in recent years (2, 4). Also, 
the neuropsychological assessment is highly 
recommended as a good practice in the early 
clinical approach to this set of disorders. It aims 
to tailor specific interventions in the early phase 
as well as in the maintenance of treatment, 
possibly oriented to the full functional recovery 
(5).

Bagnati et al. (2013) pointed out that a broader 
approach to substance use disorders is needed 
beyond the psychological and psychiatric 
aspects. In particular, the analysis of neurologic 
and neuropsychologic alterations involved in 
the pathogenesis of these disorders allows 
overcoming the reductionist model based on the 
clinical characteristics (4).

Substance abuse may be underpinned by some 
potential goals (6):

•	 Improve social interaction,

•	 Facilitate mating behavior,

•	 Facilitate coping with stress,

•	 Self-medicate neuropsychiatric disorders,

•	 Improve cognitive performance.

The cognitive impairment (attention deficit and 
hyperactivity disorder, affective disorders) may 
precede or be related to the poisoning and 
chronic use.

The first step assessment of the patient with 
SUDs should include (2):

•	 Clinical assessment, recording of the age of 
onset and frequency of substance use.

•	 Neurocognitive toolkit.

•	 Evaluation by an internal medicine 
specialist.

It has been documented that chronic drug use 
leads to changes in brain circuits underpinning 
the reward processes, motivation, executive 
functions, and decision-making, all involved 
in maintaining an addiction. In addition, the 
onset of cognitive symptoms may significantly 
decrease patient personal functioning as well 
as patient adherence to the therapeutic process 
(7).

Objective and data search method

This review aimed to identify and propose 
evidence-based practices on addiction 
neurocognitive assessment, summarize 
information on the application of neurocognitive 
assessment in addictions in order to provide 
general guidance to clinicians working with 
patients affected by substance use disorders. 
A neuropsychological evaluation is highly 
recommended as a good practice in the early 
clinical management of this group of disorders. 
It aims to tailor specific interventions both in the 
early phase and in the maintenance of treatment 
(5).

We employed the main databases (i.e., 
PubMed, Web of Science, PsycINFO, and 
SciELO) and selected articles published in 
the last twenty years on evidence-based 
neurocognitive assessment in addictions using 
the following keywords: “(Neurocognitive OR 
Neuropsychological assessment) AND (SUD or 
Drug Dependence OR Abuse) OR Alcohol OR 
Nicotine OR Addiction).
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NEUROBIOLOGICAL ASPECTS AND 
COGNITION OF ADDICTION

It has been demonstrated that addictive 
behaviors are characterized by disengagement 
between three neural systems interacting 
with each other (8, 9): a) an impulsive system 
(neural dopaminergic – striated - amygdaline 
system), which mediates automatic, habitual, 
and salient behavior; b) a reflective system 
in the prefrontal cortex: abnormalities in this 
system are associated to poor awareness of 
established social conventions as well as poor 
decision making on personal matters (10); also, 
the frontal ventromedial region represents a 
link between an external event, categorized on 
the base of memory records, and the effector 
structures underpinning the emotional response 
(11, 12): alterations in this area may impact on 
decision-making. c) the neural system of the 
insula, which involves networks that intensify 
motivation and weaken behavior control (13, 
14).

Although neuropsychological tests are suitable 
for evaluating functions related to the prefrontal 
cortex (executive functions), there is still a gap 
in the neuropsychological evaluation of some 
other functions related to the insula, which 
is involved in the maintenance of addiction 
and compulsive behavior: further research 
on the development of specific tools for the 
neuropsychological assessment is a challenge 
in the field of addiction (8, 9).

Cognitive Domains

The cognitive domains specifically altered in 
patients with SUDs are attention, memory, 
and executive functions (15). Thus, cognitive 
domains and processes to be explored in SUDs 
are (15):

•	 Processing speed

•	 Selective and sustained attention

•	 Alternating and dividing attention

•	 Attentional breadth and the central executive

•	 Memory

•	 Cognitive flexibility and fluency

•	 Inhibition of responses

•	 Planning

•	 Abstraction

•	 Decision making

•	 Theory of mind

Although it may be difficult to differentiate 
specific neuropsychological effects caused 
by any substance abuse, some of them are 
considered to be dose-dependent (direct effects 
of exposure) according to cross-sectional 
studies. However, these pieces of evidence 
are limited by potential pre-existing cognitive 
vulnerabilities or previous cognitive deficits as 
well as neuropsychiatric symptoms that may be 
observed in the outcome of substance abuse (16). 
Furthermore, good practice recommendations 
suggest an early neuropsychological evaluation 
(4) to characterize drug-induced cognitive 
phenotypes (5).

It is also widely described that more than 
80% of subjects with addiction drop out of the 
treatments in the clinical settings: this evidence 
may be due to a pattern of anosognosia or lack 
of insight regarding the severity of their disorder. 
It has been proposed that these aspects of 
denial are related to psychological mechanisms 
as well as to cognitive dysfunctions linked to 
insight and self-consciousness (17).

Verdejo-García highlights the grounds for e 
neurocognitive assessment in SUDs (18):

•	 Drugs may temporarily improve executive 
functions and emotional processing, and 
patients with cognitive deficits may be more 
inclined to use recreative drugs in order to 
enhance cognition, productivity, and well-
being. 

•	 Cognitive deficit is associated with poor 
adherence to treatments. People with 
poorer cognitive functioning are less likely 
to adhere to treatment and more likely to 
discontinue it prematurely.
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•	 Risk of relapse. Disinhibition and impulsive 
decision-making contribute to relapse with 
a lower recovery rate and poor quality of 
life. Likewise, cognitive deficits may lead to 
chronic addiction.

Variability of the cognitive impact

Domínguez-Salas et al. (2016) reviewed 
prospective studies describing treatment 
retention and abstinence-related outcomes. 
They found that a battery of indexing speed / 
precision tests of general cognitive functioning 
during the attention and reasoning tasks 
(MicroCog) was a consistent predictor of 
treatment retention in SUDs, as well as 
uncertainty tests and risk-based decision 
making were robust predictors of relapse. 
However, the impact on cognition may vary 
depending on types of substance, combinations 
of substances, length of abuse, patient’s 
cognitive baseline, patient’s resilience and 
even cognitive battery used for the assessment 
(19). 

For instance, an early cannabis use disorder 
in adolescence has been associated with 
decreased working memory and short-term 
memory, but with a high verbal IQ. Also, an 
earlier age of onset and frequent use from 
14 years old has been associated with a 
neurocognitive decline in early adulthood. 
More specifically, adolescent cannabis use 
frequency and earlier onset were associated 
with lower high school graduation rates as 
well as with the neurocognitive decline in early 
adulthood, regardless of graduation from high 
school or not, concurrent use of cannabis with 
other substances, and externalizing behaviors 
(20). In addition, verbal IQ and tasks using trial 
and error learning were particularly impaired. 
These findings suggest two main areas of 
deficits, a “social” area related to school 
participation and a “biological” area related to 
potential neurotoxicity (20).

The high frequency of comorbidities in the 
clinical setting, for example, chronic smoking in 
patients with schizophrenia affecting cognitive 

impairment, emphasizes the importance 
of paying careful attention to both tobacco 
addiction and cognitive functioning in patients 
with psychoses (21).

Neuropsychological tools used in 
addictions

We carefully reviewed the available literature 
regarding the tools used in the clinical practice 
considered useful to assess impaired cognitive 
domains in addictions. The cognitive performance 
of patients with SUDs has been assessed 
using a wide range of neuropsychological 
batteries, such as the Cambridge Long-Term 
Neuropsychological Test. The MicroCog Short 
Form and the Neuropsychological Assessment 
Battery-Screening Module (S-NAB) are two 
screening batteries that can be used for cognitive 
assessment by clinicians and researchers. A 
main difference between the two batteries is 
that the MC Short Form is computerized while 
the S-NAB is administered in person. Both 
batteries assess attention, memory, and spatial 
reasoning/ processing, but the S-NAB also 
assesses language. In addition, the battery 
S-NAB does not evaluate impulsivity, inhibitory 
control, selective attention, and social cognition; 
these cognitive domains may be relevant in 
SUD (22).

The objectives of cognitive assessment 
in addictions are (2):

•	 Identify specific deficits and conserved 
functions.

•	 Determine the patient’s ability to care for 
themselves, manage their finances, assist 
them in planning their return to work or 
study.

•	 Medico-legal assessments.

•	 Choosing and adapting the most appropriate 
treatment program.

•	 Objective method to evaluate the efficacy 
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of treatments and the patient’s situation to 
prevent relapses.

When should neuropsychological 
evaluation be performed?

Now we know the importance of the cognitive 
status before, during, and after using drugs. We 
recommend an initial assessment, essential to 
achieve the best treatment plan, regarding the 
brain processing speed preservation, functional 
level of the semantic networks, memory 
systems, and executive functions. Addiction 
treatment involves cognitively-demanding 
psychotherapies, and people with cognitive 
impairment show problems in understanding or 
using efficient therapeutic interventions. Other 
authors have noticed a strong relationship 
between cognitive impairment and the risk of 
drug relapse. For these reasons, it is crucial 
to do a new assessment during the following 
patient evolution (e.g., 6-9 months after the first 
evaluation) (1, 23)

Which are the best initial tools to 
evaluate the patient with SUD?

The assessment should focus on measuring 
sustained and selective attention, processing 
speed, the different domains of executive 
function, including fluency, response inhibition, 
cognitive flexibility and decision-making, social 
cognition, working memory, and episodic 
memory. In addition, particular emphasis should 
be placed on different aspects of impulsivity 
and decision-making, including reflection/
planning, delay discounting, risk-taking, and 
effort-based decision-making, since they will 
be directly relevant to clinical outcomes. Taking 
into account these valuable cognitive domains 
and their assessment, we list below the best 
tests that can be used in daily clinical practice 
for patients with substance abuse (1, 23, 24)

Processing speed (15, 25, 26)

•	 Processing speed index (PSI) of the 
Wechsler Adult Intelligence Scale (WAIS-
IV): made up of the digit-symbol and 
Symbols Research (SR), coding and symbol 
searching subtests: it constitutes a measure 
of the ability to process visual information 
quickly.

•	 Execution time of the Trail Making Test Part 
A.

•	 Alternating verbal fluency task for one 
minute, in which the patient is asked to 
alternately produce a word that begins with 
‘p’ and with “m” (that is not a proper noun).

Divided attention (26)

It is the ability to attend to more than one 
stimulus simultaneously. This type of attention 
occurs when we pay attention to several sensory 
channels at the same time.

•	 Trail Making Test Part B.

•	 Stroop Test

Sustained attention (27, 28)

It refers to focusing on the relevant, ignoring the 
irrelevant, and maintaining the attention focus 
over time. Failure in this domain is evidenced by 
a lack of concentration, distractions, errors due 
to inattention; all of these have been described 
in addiction.

•	 Digits in direct order - Wechsler Adult 
Intelligence Scale (WAIS IV).

•	 D2 Test: used to measure selective 
attention and concentration, which takes 
about 10 minutes. The processing speed, 
the following of instructions, and the 
execution of a task of discrimination of 
similar visual stimuli are evaluated, allowing 
the estimation of selective attention.
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Attentional breadth and central executive 
(29)

They are framed in what is called Working 
Memory.

•	 Reverse order digits and digit sequencing 
- Wechsler Adult Intelligence Scale (WAIS 
IV): performance in the test is sensitive 
to the functioning of the ‘articulatory loop’ 
and the ‘central executive’ of the working 
memory model.

Cognitive flexibility (30)

•	 Wisconsin Card Sorting Test (WCST) to 
assess cognitive flexibility.

•	 PASAT (Paced Auditory Serial Addition 
Test): this test assesses auditory information 
processing speed and cognitive flexibility, 
as well as calculation ability.

Language (30)

•	 For the evaluation of semantic fluency, the 
subject can be asked to evoke the largest 
number of animals and vegetables in one 
minute. And for phonological fluency, the 
words that start with the letter “p” in one 
minute.

•	 The Multilingual Naming Test (MINT): a test 
of denomination by visual comparison

Decision making (31)

•	 Iowa Gambling Task.

Inhibitory control (15, 32, 33)

•	 Stroop interference.

•	 Five-digit test (5DT): also based on the 
Stroop interference paradigm. It is a test of 
selective attention and response inhibition. 
It was developed as an alternative to the 

Stroop test that minimizes the implication 
of schooling level in the performance of 
the test and significantly correlates with its 
equivalent sections.

•	 Go/no go task, in which the subject must 
respond by hitting the table once or twice 
according to conflicting instructions that 
require him to inhibit his motor responses.

Memory (34, 35)

•	 Copy immediate and delayed reproduction 
of Rey Complex Figure Test.

•	 WMS-III, logical memory subtest (verbal 
memory).

•	 Rey-Auditory Verbal Learning Test

Theory of mind (36, 37)

•	 The Faux Pas Recognition Test (adult 
version).

•	 Reading the Mind in the Eyes Test.

CONCLUSION

Our review highlights the importance of cognitive 
assessment in SUD. Unfortunately, impaired 
patients do not recognize it (anosognosia) 
or minimize it. Therefore, the inclusion of the 
evaluation in the clinical practice is a tool for 
measuring the global functioning of patients 
with SUD and tailoring treatments based on 
their cognitive functioning. A specific cognitive 
evaluation for SUD patients is missing, although 
the study of cognitive phenotypes in SUD will 
lead to selecting better diagnostic tools in 
the coming years. It will also be interesting to 
determine the functional consequences (social 
and occupational) of long-term abuse. Emerging 
evidence highlight the importance of cognitive 
consequences of substances abuse. Cognitive 
deficits impact patient daily functioning and 
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lead to a maintenance of consumption, as well 
as increase the probability of relapses. The 
clinical outcome of treatment is influenced by 
patient cognitive functioning, consequently. An 
assessment of cognitive deficits, as well as 
a clinical approach to them, is relevant in the 
early phase of addiction and in the treatment 
follow-up in order to improve the clinical 
outcome and identify an early rehabilitation 
program. Further research should address the 
identification of specific diagnostic tools in the 
clinical practice suitable for SUD, above all for 
adolescents, in order to tailor early interventions 
based on cognitive remediation and functional 
rehabilitation.

Authors’ contribution statement

Marcela Waisman Campos, Cecilia Cervino, 
Pablo M. Bagnati, Julio César Torales, João 
Mauricio Castaldelli-Maia: conception and 
design of the study, analysis and interpretation 
of the results and conclusions, critical revision of 
the manuscript, final approval of the manuscript. 
Rodrigo Eduardo Navarro, Iván Barrios Coronel, 
Israel González-Urbierta, Oscar García Franco, 
Marcelo Gerardo O’Higgins, Antonio Ventriglio, 
José Almirón-Santacruz: collection/obtaining 
data/results, drafting, final approval of the 
manuscript.

1.	 U.S. Department of Health and Human Services, 
National Institutes of Health, National Institute of 
Mental Health. NIMH Strategic Plan for Research. 
Washington DC: NIH Publication No. 02-2650; 2015.

2.	 Waisman Campos M, Benabarre A. Adicciones: 
uso de substancias psicoactivas y presentaciones 
clínicas de la enfermedad adictiva. Buenos Aires: 
Editorial Médica Panamericana; 2017.

3.	 Cabé N, Laniepce A, Ritz L, Lannuzel C, 
Boudehent C, Vabret F, et al. Troubles cognitifs 
dans l’alcoolodépendance: intérêt du dépistage 
dans l’optimisation des prises en charge [Cognitive 
impairments in alcohol dependence: From 
screening to treatment improvements]. Encephale. 
2016;42(1):74-81. French. https://doi.org/10.1016/j.
encep.2015.12.012

4.	 Bagnati PM, Allegri R, Kremer J, Taragano F. La 
evaluación neuropsiquiátrica. In: Bagnati PM, 
Allegri R, Kremer J, Taragano F. Semiología 
Neuropsiquiátrica. Buenos Aires: Editorial Polemos; 
2013. pp. 25-32.

5.	 Cadet JL, Bisagno V. Neuropsychological 
Consequences of Chronic Drug Use: Relevance to 
Treatment Approaches. Front Psychiatry; 6. Epub 
ahead of print 2015. DOI: 10.3389/fpsyt.2015.00189.

6.	 Müller CP. Animal models of psychoactive drug 
use and addiction - Present problems and future 
needs for translational approaches. Behav Brain 
Res. 2018;352:109-115. https://doi.org/10.1016/j.
bbr.2017.06.028

7.	 Tirapu-Ustárroz J, García-Molina A, Luna-Lario 
P, Roig-Rovira T, Pelegrín-Valero C. Modelos de 
funciones y control ejecutivo (I). Rev Neurol 2008; 46: 
684. https://doi.org/10.33588/rn.4611.2008119

8.	 Noël X, Brevers D, Bechara A. A neurocognitive 
approach to understanding the neurobiology of 
addiction. Curr Opin Neurobiol. 2013;23(4):632-638. 
https://doi.org/10.1016/j.conb.2013.01.018 

9.	 Noël X, Brevers D, Bechara A. A triadic neurocognitive 
approach to addiction for clinical interventions. Front 
Psychiatry. 2013;4:179. https://doi.org/10.3389/
fpsyt.2013.00179 

10.	 Bechara A. The role of emotion in decision-making: 
evidence from neurological patients with orbitofrontal 
damage. Brain Cogn. 2004;55(1):30-40. https://doi.
org/10.1016/j.bandc.2003.04.001

11.	 Bechara A, Damasio H, Tranel D, Damasio 
AR. Deciding advantageously before 
knowing the advantageous strategy. Science. 
1997;275(5304):1293-1295. https://doi.org/10.1126/
science.275.5304.1293

12.	 Bechara A, Dolan S, Denburg N, Hindes A, Anderson 

BIBLIOGRAPHIC REFERENCES



25

Torales J. et al • Neurocognitive Assessment in Addictions
An. Fac. Cienc. Méd. (Asunción) / Vol. 55 - Nº1, 2022

Roeyers H, Dom G, Vanderplasschen W. Impulsivity 
as a vulnerability factor for poor addiction treatment 
outcomes: a review of neurocognitive findings 
among individuals with substance use disorders. J 
Subst Abuse Treat. 2014;47(1):58-72. https://doi.
org/10.1016/j.jsat.2014.01.008

24.	 Stevens L, Goudriaan AE, Verdejo-Garcia A, Dom G, 
Roeyers H, Vanderplasschen W. Impulsive choice 
predicts short-term relapse in substance-dependent 
individuals attending an in-patient detoxification 
programme. Psychol Med. 2015;45(10):2083-2093. 
https://doi.org/10.1017/S003329171500001X 

25.	 Wechsler D. Escala de inteligencia Wechsler para 
adultos (WAIS-III). 3a ed. Madrid: TEA Ediciones; 
1999.

26.	 Lezak MD, Howieson DB, Loring DW. 
Neuropsychological assessment. 4th ed. New York: 
Oxford University Press; 2004.

27.	 Goldstein RZ, Leskovjan AC, Hoff AL, Hitzemann 
R, Bashan F, Khalsa SS, et al. Severity of 
neuropsychological impairment in cocaine and 
alcohol addiction: association with metabolism 
in the prefrontal cortex. Neuropsychologia. 
2004;42(11):1447-1458. https://doi.org/10.1016/j.
neuropsychologia.2004.04.002

28.	 Brickenkamp R, Zillmer E. The d2 test of attention. 
Seattle: Hogrefe & Hubber; 1998.

29.	 Baddeley A. Working Memory. Oxford: Clarendon 
Press: 1986.

30.	 Butman J, Allegri R, Harris P, Drake M. Fluencia 
verbal en español datos normativos en Argetina. Med 
B Aires 2000;60:561-564.

31.	 Bull PN, Tippett LJ, Addis DR. Decision making in 
healthy participants on the Iowa Gambling Task: 
new insights from an operant approach. Front 
Psychol. 2015;6:391. https://doi.org/10.3389/
fpsyg.2015.00391

32.	 Colledge F, Ludyga S, Mücke M, Pühse U, Gerber 
M. The effects of an acute bout of exercise on 
neural activity in alcohol and cocaine craving: study 
protocol for a randomised controlled trial. Trials. 
2018;19(1):713. https://doi.org/10.1186/s13063-018-
3062-0

33.	 Paiva GC, Fialho MB, Costa Dde S, Paula JJ. 
Ecological validity of the five digit test and the oral 
trails test. Arq Neuropsiquiatr. 2016;74(1):29-34. 
https://doi.org/10.1590/0004-282X20150184

34.	 Tang WK, Lau CG, Ungvari GS, Lin SK, Lane HY. 
Recovery of cognitive functioning following abstinence 
from ketamine. Addict Behav. 2019;99:106081. 
https://doi.org/10.1016/j.addbeh.2019.106081

35.	 Ward J, Hall K, Haslam C. Patterns of memory 
dysfunction in current and 2-year abstinent MDMA 
users. J Clin Exp Neuropsychol. 2006;28(3):306-324. 
https://doi.org/10.1080/13803390490918174

SW, Nathan PE. Decision-making deficits, linked to a 
dysfunctional ventromedial prefrontal cortex, revealed 
in alcohol and stimulant abusers. Neuropsychologia. 
2001;39(4):376-389. https://doi.org/10.1016/s0028-
3932(00)00136-6

13.	 Craig AD. How do you feel--now? The anterior 
insula and human awareness. Nat Rev Neurosci. 
2009;10(1):59-70. https://doi.org/10.1038/nrn2555

14.	 Verdejo-Garcia A, Clark L, Dunn BD. The role of 
interoception in addiction: a critical review. Neurosci 
Biobehav Rev. 2012;36(8):1857-1869. https://doi.
org/10.1016/j.neubiorev.2012.05.007

15.	 Ruiz-Sánchez de León JM, Pedrero-Pérez EJ, Rojo-
Mota G, Llanero-Luque M, Puerta-García C. Propuesta 
de un protocolo para la evaluación neuropsicológica 
de las adicciones. Rev Neurol 2011;53:483. https://
doi.org/10.33588/rn.5308.2010809

16.	 Yücel M, Lubman DI, Solowij N, Brewer WJ. 
Understanding drug addiction: a neuropsychological 
perspective. Aust N Z J Psychiatry. 2007;41(12):957-
968. https://doi.org/10.1080/00048670701689444 

17.	 Goldstein RZ, Craig AD, Bechara A, Garavan H, 
Childress AR, Paulus MP, et al. The neurocircuitry 
of impaired insight in drug addiction. Trends Cogn 
Sci. 2009;13(9):372-380. https://doi.org/10.1016/j.
tics.2009.06.004 

18.	 Verdejo-García A. The neuropsychologist working in 
addiction: What to know? Ten questions and answers. 
Rev Iberoam Neuropsicol 2018;1:170–179.

19.	 Domínguez-Salas S, Díaz-Batanero C, Lozano-Rojas 
OM, Verdejo-García A. Impact of general cognition 
and executive function deficits on addiction treatment 
outcomes: Systematic review and discussion of 
neurocognitive pathways. Neurosci Biobehav 
Rev. 2016;71:772-801. https://doi.org/10.1016/j.
neubiorev.2016.09.030

20.	 Castellanos-Ryan N, Pingault JB, Parent S, Vitaro 
F, Tremblay RE, Séguin JR. Adolescent cannabis 
use, change in neurocognitive function, and high-
school graduation: A longitudinal study from early 
adolescence to young adulthood. Dev Psychopathol. 
2017;29(4):1253-1266. https://doi.org/10.1017/
S0954579416001280

21.	 Coustals N, Martelli C, Brunet-Lecomte M, Petillion 
A, Romeo B, Benyamina A. Chronic smoking and 
cognition in patients with schizophrenia: A meta-
analysis. Schizophr Res. 2020;222:113-121. https://
doi.org/10.1016/j.schres.2020.03.071 

22.	 Cannizzaro DL, Elliott JC, Stohl M, Hasin DS, 
Aharonovich E. Neuropsychological Assessment 
Battery-Screening Module (S-NAB): performance in 
treatment-seeking cocaine users. Am J Drug Alcohol 
Abuse. 2014;40(6):476-483. https://doi.org/10.3109/
00952990.2014.916718

23.	 Stevens L, Verdejo-García A, Goudriaan AE, 



26

Torales J. et al • Neurocognitive Assessment in Addictions
An. Fac. Cienc. Méd. (Asunción) / Vol. 55 - Nº1, 2022

36.	 Stone VE, Baron-Cohen S, Knight RT. Frontal 
lobe contributions to theory of mind. J Cogn 
Neurosci. 1998;10(5):640-656. https://doi.
org/10.1162/089892998562942

37.	 Baron-Cohen S, Ring HA, Wheelwright S, Bullmore 
ET, Brammer MJ, Simmons A, et al. Social 
intelligence in the normal and autistic brain: an fMRI 
study. Eur J Neurosci. 1999;11(6):1891-1898. https://
doi.org/10.1046/j.1460-9568.1999.00621.x.


