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Abstract

Objective: A substantial proportion of the incarcerated population is imprisoned for
substance-related offenses, including illegal possession and drug-induced violent
crimes. Given this context, this study aimed to investigate, through a systematic review
of the literature, the relationship between impulsivity and the use of alcohol and other
drugs among incarcerated adults, considering the contributions of cognitive
neuroscience to understanding this association in populations characterized by

deviant behavior.
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Methods: This systematic review, conducted in accordance with PRISMA guidelines,
examined 547 studies retrieved from Psycinfo, PubMed/Medline, Embase, SCOPUS,
and Web of Science.

Results: After applying the inclusion and exclusion criteria, nine studies were selected
for full analysis. The findings revealed a significant association between impulsivity
and a history of substance use, especially in cases involving higher levels of
consumption. Low educational attainment was also a prevalent characteristic among
the analyzed samples.

Conclusions: These findings underscore the importance of prevention and
intervention strategies that integrate neuropsychological and educational components
as fundamental elements of treatment and social reintegration efforts.

Keywords: Impulsivity; alcohol; drug; prison; inmate; adulthood.

Introduction

In Brazil, there has been a substantial increase in the prison population, with growth
exceeding 575% over the past three decades, currently ranking third worldwide, with
more than 840,000 incarcerated individuals.'~2 Drug-related offenses are cited as the
justification for approximately 30% of incarcerations in the country, highlighting that
the war on drugs plays a central role in the expansion of the prison population in
Brazil.34

A variety of sociocultural factors have been identified as contributing to the increase
in incarceration rates.>’ Among them, institutional selectivity disproportionately
affecting marginalized populations,* legislative changes over the years,”® and the
worsening of social inequalities — characterized by limited access to education and

employment, combined with rising violence in communities — stand out.®*° These

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 4 of 32

dynamics are evident when analyzing the profile of the Brazilian incarcerated
population, which is predominantly male (95.66%), Black (64.01%), and aged between
18 and 34 years (59.16%). Additionally, a significant portion of this population has not
completed elementary school (46.7%) or high school (75.4%).2

The complexity of arrested adults®® prompts a closer investigation into specific
aspects, including the use of alcohol and other substances. In this regard, Mundt et
al.'! conducted a meta-analysis to examine the prevalence of substance use during
incarceration in low- and middle-income countries. The findings indicate that countries
in the Americas, such as Brazil and Mexico, report notably high rates: 58% for nicotine
use (compared to a global average of 55%), 27% for alcohol use (global average of
16%), and 34% for illicit drug use (global average of 24.5%). These results underscore
that, although substance use in prison is a global concern, its prevalence appears to
be particularly elevated in certain Latin American contexts.

A key variable for understanding substance use is developmental stage and young
adults, aged 18 to 29—an age group that accounts for nearly half of the incarcerated
population—are more prone to alcohol and drug use,*?* and tend to exhibit higher
levels of impulsivity.'>*¢ Furthermore, individuals in this age group are more likely to
engage in risky situations, as the prefrontal cortex, responsible for inhibitory control,
is not yet fully developed.t’-2!

Evidence suggests that brain maturation extend to the 3rd decade of life.1%22-24 The
late maturation of the prefrontal cortex occurs because the process of neuronal
differentiation and the development of synaptic connections extend into the third
decade of life, due to the complexity of the cognitive functions it supports and the need

for the progressive refinement of neural systems through an initial phase of
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overproduction followed by the selective elimination of synapses and neurochemical
components. 2527

Neurobiological findings with adult population of different ages also corroborate the
relation between increasing in impulsivity-tendency to make poorly thought-out and
sudden decisions, despite negative consequences, involving little or no thinking on
behavior'®282° — and the increase in aggressive behaviors,®® besides a higher
probability of risky behaviors, given the staged development of subcortical rewarded
networks and prefrontal control.?°

Chronic use of psychoactive substances has been consistently associated with
impairments in executive control, manifested by deficits in decision-making and
inhibitory regulation, and consequently by increased impulsivity.3! In a study
conducted analyzing different drugs, the results showed that there is correlation
between alcohol, cannabis and cocaine abuse followed by verbal fluency and
decision-making prejudice.3?

It is important to emphasize that, just as substance abuse is associated with higher
levels of impulsivity, elevated impulsivity is also related to substance abuse, forming
a self-reinforcing cycle that produces significant impairments in individuals’ lives.3334
High-risk behaviors linked to this process include unprotected sexual activity, self-
harm, suicide, and violence.?135-37 Within the prison context, these risks become even
more concerning, as they may manifest in rule-breaking behaviors, increased
vulnerability to mental health problems, and, consequently, a higher likelihood of
criminal recidivism and re-incarceration, in addition to being associated with elevated
rates of overdose-related mortality.2%38-43

Investigating the link between alcohol and other drug use and impulsivity in

incarcerated adults, based on neuroscience evidence, contributes to expanding
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knowledge in this field. We need to highlight the huge difficulty to assess this group of
people, which are in prison. Moreover, the scarcity of studies on the topic highlights
the need for a systematic review, which can provide a more comprehensive and
multidimensional understanding of the issue. The main objective of this study was to
carry out a systematic review of the literature in order to understand through empirical
evidence whether there is and what is the relationship between impulsivity and the use
of alcohol and other drugs in adults who are serving time. In addition, we sought to
investigate the next topics: (1) Identify the most commonly used instruments for
assessing impulsivity and the use of alcohol and other drugs, as well as the methods
employed; (2) Analyze and interpret the results reported in these studies; and (3)
Examine how the literature has addressed impulsivity in younger adults compared to
older adults. The hypothesis posits that impulsivity and the use of alcohol and other

drugs are directly related among young inmates.

Method

The present systematic review is structured in accordance with the guidelines of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses - PRISMA 4445
Accordingly, and in compliance with PRISMA guidelines, the review protocol was
prospectively registered on the PROSPERO platform (registration number:

CRD420251009228).

Research Strategy
The following research question was formulated: "What is the relationship between
impulsivity and the use of alcohol and other drugs among incarcerated adults?"

Similarly, the PEO (Population, Exposure, Outcome) strategy was developed, which
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includes: (P) incarcerated adults, (E) impulsivity and the use of alcohol and drugs, and
(O) the relationship between these variables.

A search for articles was carried out in the following databases: Psycinfo,
PubMed/Medline, Embase, SCOPUS, and Web of Science. The descriptors used
were: Impulsive Behavior, Alcohol OR Drugs, and Prisoners. They have been applied
identically in all databases, but with variations due to inherent terms used by each

platform.

Eligibility Criteria

The inclusion criteria adopted were as follows: studies published between June 2013
and February 2025, available in full text in Portuguese, English, or Spanish, and
focused on incarcerated adults aged 18 and older. Additionally, studies examining
variables such as impulsive behavior and substance use were also considered for
inclusion. The exclusion criteria included literature review articles or meta-analyses,
theses, dissertations, book chapters, undergraduate theses, or conference
publications, as well as studies employing qualitative methods. In addition, studies
primarily focused on psychopathologies — such as bipolar disorder, schizophrenia, or

other severe mental illnesses — were also excluded.

Selection Process and Data Extraction

In accordance with the PRISMA guidelines,* after searching the databases, two
independent and blinded researchers screened the articles using the Rayyan platform.
In the initial phase, studies were selected based on the title, abstract, and keywords,
applying the predefined inclusion and exclusion criteria. Subsequently, a full-text

review was conducted to determine study eligibility. In cases of disagreement between
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reviewers, discrepancies were resolved by consensus or, if necessary, through the
intervention of a third independent reviewer.

The data extraction strategy was developed by the research team and includes the
following information: author, year, country, study design, sample size, measures
used, substances analyzed, relationship between the variables of interest, and main

findings. Data extraction was carried out entirely by the principal author.

Study Risk of Bias Assessment

The primary reviewer independently evaluated the risk of bias in the included studies
using the Joanna Briggs Institute (JBI) critical appraisal tools, selected according to
the specific study design.*® Any discrepancies were addressed through discussion,

and when required, a third independent reviewer was consulted to reach a consensus.

Results

Selection and Characteristics of Included Studies

The database search resulted in 547 relevant articles. After removing duplicates,
outdated articles, and screening titles, abstracts, and full texts,* 9 articles were

included in the review (see Figure 1).
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Identification of studies via databases

Records removed before screening:
Duplicate records removed (n = 241)
Records marked as ineligible by
automation tools (n = 72)

Records removed for other reasons
(n=6)
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Wrong publication type (n = 16)
Wrong study design (n = 11)
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Figure 1 - PRISMA flow diagram for systematic review

Note. Selection of articles according to the PRISMA protocol.

The studies included in this review were published between 2013 and 2024 and
demonstrated variability in both research design and geographic origin. Of the nine
studies, one employed a longitudinal or quasi-experimental design,*’ seven utilized
comparative cross-sectional designs,*53 and two adopted correlational cross-
sectional designs %45, Regarding geographic distribution, one study was conducted

in Spain, one in Australia, one in Italy, two in the United Kingdom, two in Brazil, and
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two in the United States (see Table 1). All the studies analyzed were published in

English.

Participants

The number of participants across the included studies ranged from 49 to 2,388, with
a total sample of 4,288 individuals and a mean of approximately 476 participants per
study. Most studies included only male participants (67%), while 11% included only
female participants, and 22% comprised mixed-gender samples. The weighted mean
age of participants was approximately 34.25 years.

Although not all studies reported educational attainment, the available data indicate a
predominance of low to medium levels of education among participants. In several
studies, the majority of individuals had completed no more than the 7th grade or had
not finished high school, with reported rates of low educational attainment ranging from
62% to 74.9%. One study reported an average of 8.14 years of schooling. Overall, the
findings suggest a consistent trend of limited formal education among the study
populations of adult inmates.

Information about previous participants’ work has been mentioned in one of these

studies.*8
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Firstauthor/ N/ Mean Education Measure Design Drugs scanned Main Results
Year / Local Age = DP
Capuzzi®/ 479 men / 82.9% had low or BIS-11, JSAT Cross-sectional Alcohol, Cannabis, Among 479 participants, 57.6% had a history of previous imprisonment. The
2024 / ltaly 41.7+129 medium educational comparative study ~ Cocaine, Opioids analysis identified that older age, being married or in a relationship, lower
attainment and Others educational attainment, housing instability, low or no income, recent cocaine use
disorder, and a history of non-suicidal self-injury (NSSI) were significant predictors
of repeated incarceration. Additionally, recurrent incarcerations were associated with
a higher prevalence of personality disorders and elevated levels of attentional and
motor impulsivity.
Eriksson® / 262 men, 40 63.3% completed AUDIT, CTS, Cross-sectional Alcohol, cannabis, Offenders with high levels of substance use are more likely to exhibit elevated anger,
2021/ women /42.6  high school, 32.7% DAST-10, PCS-Q, correlational study  hallucinogens;, impulsivity, and risk-taking compared to those with lower levels of problematic
Awustralia not completed high STAXI-2, SCS, opioids, sedatives, substance or alcohol use. A substantial proportion of individuals convicted of murder
school and stimulants. or manslaughter report significant alcohol and/or drug-related issues in the year
preceding the offense. Those with chronic substance use problems are also more
likely to have experienced adverse childhoods, prior criminal involvement, low
socio-economic status, and poor self-regulation.
Aguiar*® / 179 men / 62% had 7th grade AUDIT, BIS, DAST, Cross-sectional Alcohol, cannabis, Reincarcerated drug traffickers were younger, more likely to be non-White, had
2021 / Brazil 31.67 £9.44 or less education, NEO-FFI comparative study  cocaine, and higher pre-sentence illicit drug use, and more severe alcohol use than non-recidivists.
and 38% had more multiple No significant difference in impulsivity was found. Neuroticism, extraversion,
than 7th grade alcohol severity, and prior drug use were positively correlated with recidivism.
Openness to experience was unrelated to recidivism but associated with better school
performance.
Hardy*" / 49 men/ Not mentioned AEQ, AASE, ARA, Longitudinal Alcohol A population with a history of alcohol-related violence and a medium to high level
2019/ 34.81+12.97 DAOS, MASQ, study, without a of recidivism was analyzed. Improvements were observed in alcohol expectancies
United STAXI-2, UPPS-P control group (sociability and liquid courage), impulsivity (negative urgency — UPPS), and trait
Kingdom aggression, along with increased self-confidence in managing alcohol use and
offending behavior. No improvements were found in the remaining UPPS subscales.
Dargis® / 2,388 men / All participants ASI-Lite, BDI-II, Cross-sectional Alcohol, cannabis, Among all the variables evaluated, in all six groups of personality, impulsivity, and
2018/ United 31.95+7.56 demonstrated Digits backward, comparative study  opioids, cocaine, drug use were directly proportional. (For ex; the Psychopathic-Negative Affect group
States reading proficiency MPQ-BF, PCL-C, and chronicity with the most severe scores on measures of substance use and impulsivity; and the
at or above the PCL-R, SCID, High Well-Being group with the lowest levels of substance use, and impulsivity).
fourth-grade level STAI, UPPS-P, Subsequent analyses revealed significant differences between groups on measures of
WAIS-R, WRAT-3 cognitive ability, affect dysregulation, antisociality, substance use, and impulsivity.
Moreno- 134 men/ 8.14 years of UPPS-P, SPSR Cross-sectional Cocaine, heroin, The study compared two groups of cocaine and heroin users undergoing
Ramos® / 34.16 £6.84 education comparative study  Methadone, pharmacological intervention, one group of abstinent users, and a control group of
2016 / Spain benzodiazepines, non-dependent individuals. Overall, the three groups with a history of substance

and polydrug users
in abstinence

dependence did not differ significantly from each other. However, when compared to
the control group, they exhibited significantly higher scores in reward sensitivity,
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Bernstein® / 158 men, 84
2015/ United  women /
States 35.58 +9.19
Baltieri® / 315 women /
2014 / Brazil 31.64 £8.99
Ireland® / 200 men. /
2013/ United  36.10 +10.2
Kingdom

64.6% Did not
complete High
School

74.92% had 7th
grade or less
education, and
25.08% had more
than 7th grade

Not mentioned

ASI, BIS

AUDIT, BDI, BIS-
11, DAST, FSFlI,
SAST

AUDIT, BIS-15,
BSSS, DAST-20,
TIPI

Cross-sectional
comparative study

Cross-sectional
comparative study

Cross-sectional
correlational study

Alcohol, opiate,
benzodiazepine,
cocaine, cannabis,
hallucinogen, and
polysubstance use

Alcohol,
Cocaine, Cannabis

Alcohol dependent,
drug dependent (not
including alcohol),
and poly substance
dependent

positive urgency, negative urgency, and sensation seeking..

A lifetime history of non-clinical substance use is positively associated with
impulsivity among prison inmates. Impulsivity was higher among lifetime users
(versus never users) of all substances other than cannabis. Thirty-day drug use
frequency was only related to impulsivity for opiates and alcohol.

The variables were associated with significantly increased odds of self-reported drug
use in prison, which were younger age, history of being sexually abused in
childhood, having committed robbery (when compared to homicide), earlier age of
onset of criminal activities, higher mean AUDIT, DAST and SAST (sexual
impulsiveness) scores, alcohol use in prison, and same-sex relationships inside
prison. Impulsivity, as assessed by the BIS, did not predict increased substance use
in the binary model.

The findings indicated that sensation-seeking, as measured by the BStim-SS, did not
consistently predict substance dependency, whereas impulsivity did. Higher levels of
impulsivity were associated with drug, alcohol, and combined (drug and alcohol)
dependency. In contrast, elevated sensation-seeking predicted only drug and
combined dependency, but not alcohol dependency alone. Furthermore, distinct
components of impulsivity were linked to specific forms of substance dependency:
‘lack of planning’ predicted drug dependency exclusively, while ‘behavioral and
cognitive impulsivity” was associated with alcohol and combined dependency.

Note. AASE = Alcohol Abstinence Self-Efficacy Scale; AEQ = Alcohol Expectancy Questionnaire; ARA = Alcohol-Related Aggression Questionnaire; AUDIT = Alcohol

Use Disorders Identification Test; ASI = Addiction Severity Index modified; BDI = Beck Depression Inventory; BIS = Barratt Impulsiveness Scale; BSSS = Brief Sensation
Seeking Scale; CTS = Conflict Tactics Scales; DAOS = Drug and Alcohol Outcome Star; DAST = Drug Abuse Screening Test, Short Form; FSFI = Female Sexual Function

Index; JSAT = Jail Screening Assessment Tool; MASQ = Mood and Anxiety Symptom Questionnaire; MPQ-BF = Multidimensional Personality Questionnaire—Brief Form;
NEO-FFI = NEO-Five-Factor Inventory; PCL-C = Posttraumatic Stress Disorder Checklist—Civilian Version; PCL-R = Psychopathy Checklist-Revised; PCS-Q = Parental

Caregiving Style Questionnaire; SAST = Sexual Addiction Screening Test; SCID = Structured Clinical Interviews for the DSM; SCS = Self-Control Scale, Grasmick et al.;

SPSR = Sensitivity to Punishment/Sensitivity to Reward Questionnaire; STAI = State-Trait Anxiety Inventory; STAXI = State—Trait Anger Expression Inventory; TIPI =

Ten-Item Personality Inventory; UPPS/UPPS-P = Urgency, Premeditation, Perseverance, Sensation Seeking, Positive Urgency, Impulsive Behavior Scale; WAIS-R =

Wechsler Adult Intelligence Scale—Revised; WRAT-3 = Wide Range Achievement Test-Third Edition.
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Drugs Assessed

Across the nine studies reviewed, a diverse range of psychoactive substances
was assessed. Alcohol was the most frequently investigated substance,
appearing in eight of the nine studies. Cannabis and cocaine were examined in
six studies, followed by opioids or opiates in four. Benzodiazepines and
hallucinogens were each reported in two studies, while sedatives, stimulants,
heroin, and methadone were each assessed in one. Additionally, polysubstance
use or unspecified drug dependence was identified in four studies, reflecting the
complex and often overlapping nature of substance use profiles. These findings
highlight the predominance of alcohol-related issues, which frequently co-

occurred with other substances across the sample of adult inmates.

Measurement Instruments

Some instruments were used to assess substance use, psychological traits, and
behavioral characteristics. The most frequently administered measure was the
Barratt Impulsiveness Scale (BIS/BIS-11/BIS-15), used in five studies. Both the
Alcohol Use Disorders Identification Test (AUDIT) and the Drug Abuse Screening
Test (DAST) appeared in four studies each. The UPPS-P Impulsive Behavior
Scale was reported in three studies, while the Addiction Severity Index (ASI and
its variants), the Beck Depression Inventory (BDI/BDI-II), and the State-Trait
Anger Expression Inventory-2 (STAXI-2) were each used in two studies. A variety
of additional instruments were employed in individual studies to assess cognitive,
emotional, and personality-related variables, reflecting the multifaceted nature of

substance use research.
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Risk of Bias

Most of the studies included in the analysis demonstrated some type of bias (see
Table 2). Only two studies showed no identified issues.*®%! Regarding the risk of
bias in cross-sectional studies, four studies either did not report or reported
unclear criteria for the inclusion or exclusion of participants.*®53-5 Four studies
failed to clearly identify or insufficiently reported confounding variables;%?-%° as
well as strategies to address them 5255, Three studies provided unclear or
insufficient descriptions of the patrticipants included in the sample.525355 In‘two of
the studies analyzed, the condition of interest was not measured reliably or
clearly, either due to the lack of explicit criteria or the use of modified standardized
instruments.>%5 Regarding the quasi-experimental study,*” the most notable
limitations were the absence of a control group and the high attrition rate, which

partially compromises the reliability of the results.

Table 2 - Risk of Bias in included studies (n = 9)

JBI critical appraisal tool for the assessment of risk of bias for quasi-experimental studies
First author Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9
Hardy Y N Y N/A Y Y U Y Y

JBI critical appraisal tool for the assessment of risk of bias for cohort studies

First auth®t Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8
Capuzzi® Y Y Y Y Y Y Y Y
Eriksson® N Y Y Y U N Y Y
Aguiar*® Y Y Y Y Y Y Y Y
Dargis® Y N Y Y U N Y Y
Moreno-Ramos®® N U N U U N Y Y
Bernstein® Y Y U Y Y Y Y Y
Baltieri*® U Y Y Y Y Y Y Y
Ireland® N U Y Y N N Y U

Note. Y =yes, N = no, U = unclear or not specified, N/A = not applicable.
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Outcomes

Evidence from the analyzed studies suggests an association between higher
levels of impulsivity and alcohol/drug use among incarcerated adults. Five of the
studies identified a direct relationship between substance use and elevated
impulsivity levels.>%%2%5 Two studies did not find statistically significant
differences in impulsivity between groups, but reported differences in substance
use.*®4% One study indicated an indirect association between the variables, in
which both high impulsivity and substance use were predictors of a third
outcome.>! Finally, one study examined an intervention targeting alcohol use and

impulsivity.#’

Impulsivity and Alcohol/Drugs

Among the studies analyzed that reported positive findings, the pattern of
association between substance use and impulsivity was heterogeneous, with
variations in the types of substances examined, the dimensions of impulsivity
assessed, and the methodological approaches employed. The study by Bernstein
et al.>® demonstrated that lifetime use of alcohol, cocaine, benzodiazepines, and
opioids is a significant predictor of higher levels of impulsivity among incarcerated
individuals. However, only recent use (within the last 30 days) of alcohol and
opioids emerged as a strong predictor of current impulsivity levels. In line with
these findings, the studies by Eriksson et al.>* and Dargis & Koenigs®?, analyzing
different groups of substance users, showed that average impulsivity levels tend
to increase as substance use problems become more severe.

Moreover, some studies have indicated that different facets of impulsivity are

associated with substance use in distinct ways. Ireland & Higgins®® found that
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alcohol dependence, as well as combined dependence on alcohol and other
drugs, is associated with increased global impulsivity. In contrast, dependence
on drugs excluding alcohol was more strongly linked to the planning difficulties
facet of impulsivity. Complementarily, the study by Moreno-Ramos et al.%s,
analyzing heroin/cocaine users and abstinent individuals, identified impairments
in several facets of impulsivity compared to a control group, including sensation
seeking, negative urgency, positive urgency, and reward sensitivity.

Similarly, Hardy et al.*’, using the same impulsivity measure (UPPS) as the
previous study, evaluated the effects of a cognitive-behavioral therapy-based
intervention program for alcohol users convicted of violent crimes. The results
indicated improvements only in the negative urgency dimension when comparing
pre- and post-intervention scores.

In contrast, the studies by Baltieri*® and Aguiar et al.*® did not find significant
differences in impulsivity levels between the groups analyzed. However, Baltieri*®
did report an association between substance use and sexual compulsivity, which

Is interpreted in the article as a manifestation of sexual impulsivity.

Impulsivity in young adults
None of these studies focused their methodology on the specificities of young

adults.

Substance Use and Criminal Behavior
Five of the analyzed studies established a connection between substance use
and characteristics of criminal profiles.*84%:51.5254 The investigations by Aguiar et

al.*8 and Capuzzi et al.®! linked substance use to reincarceration, indicating that
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both the severity of alcohol use and a prior history of drug use are associated
with the persistence of criminal behavior. The studies by Eriksson et al.>* and
Dargir & Koenigs®? identified a relationship between substance use and the
commission of violent crimes. Finally, Baltieri 4° demonstrated that both early
onset of criminal activity and a history of offenses—particularly theft—are

predictors of substance use during incarceration.

Discussion

This study aimed to review the scientific literature addressing the relationship
between alcohol and/or drug use and impulsivity in a sample of incarcerated
youths. To this end, priority was given to studies conducted in prison contexts,
with the objective of understanding how this relationship manifests specifically
within this population. A significant association between substance use and high
levels of impulsivity was found. However, notable methodological gaps were
identified in several of the reviewed studies, contributing to an increased risk of
bias.

Previous research has already indicated a correlation between impulsivity and
substance use in the general population.3357:58 Nevertheless, the prevalence of
substance use in prison populations is particularly concerning, especially in light
of evidence pointing to its global increase.%:59.60

The findings of this review suggest that increased substance use is associated
with higher rates of criminal recidivism and with the nature of crimes committed.
A cohort study involving 13,000 individuals released from correctional facilities in
Canada showed that those with co-occurring mental health conditions and

substance use disorders had a significantly higher risk of reincarceration
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compared to incarcerated individuals without these conditions.5 Additionally,
other studies support the notion that excessive use of alcohol and other drugs is
linked to violent criminal behavior, suggesting that a considerable number of
offenses might not have occurred had the individuals not been under the
influence of such substances.®?-64

This increased prevalence of substance use during incarceration may be a
contributing factor to the persistence of criminal behavior. While structural
determinants such as social inequality, limited access to healthcare, and low
income are commonly cited as explanatory factors,® the quality of the prison
environment also warrants attention. The reviewed studies highlight associations
between drug use and violent crime within prisons, reinforcing findings in the
literature that link higher levels of impulsivity and substance-related issues to
misconduct during incarceration.56-6°

Contrary to expectations, none of the reviewed studies focused specifically on
young adult populations, nor did they define precise age ranges for analysis. This
lack of specificity may represent a methodological bias, particularly in studies
exploring cognitive functioning, as brain development and maturation are age-
dependent variables.”®’* Moreover, several studies indicate that earlier onset of
substance use is a predictor of future criminal involvement and more severe
substance-related problems in adulthood.”?-75

Another important finding of this review was the high prevalence of low
educational attainment among incarcerated individuals. This suggests that school
dropout may contribute to both substance use and criminal behavior. In this
regard, Sapouna,’® in a study with 739 offenders aged 18 to 25, found that

individuals who began engaging in criminal activity only in adulthood reported
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stronger attachment to school during adolescence. The author argues that
educational institutions may act as protective factors against early criminal
behavior. Thus, the combination of low educational levels and ineffective public
policies and rehabilitation strategies may lead to the failure of the resocialization
process. In Brazil, for example, less than 25% of incarcerated individuals
participate in educational activities or complete basic education while serving
their sentences.??

The analysis of the instruments employed for data collection indicated that the
most frequently utilized measures were the BIS scale (for assessing impulsivity)
and the AUDIT and DAST scales (for screening substance use). The BIS is
regarded as a gold-standard instrument for the assessment of impulsivity, with a
well-established history in empirical research and relatively brief administration
time, contingent upon the version implemented.”” Likewise, both the AUDIT and
the DAST are recognized as brief screening tools with strong psychometric
properties, making them among the most reliable and widely adopted instruments
for identifying alcohol and drug use patterns in various populations.®
Nonetheless, an increasing body of evidence suggests that impulsivity
constitutes a multidimensional construct.”* Accordingly, it is recommended that
future investigations adopt instruments capable of capturing this complexity, such
as the UPPS-P scale, which was specifically developed to assess five distinct
dimensions of impulsivity.8?

Several limitations of this review must be acknowledged. First, most included
studies employed cross-sectional designs, with only one longitudinal study
identified, which itself presented methodological limitations such as the absence

of a control group. Second, all reviewed studies relied exclusively on self-report
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measures for data collection, which may compromise the accuracy and validity
of the findings.

In light of these limitations, future research should employ more robust
methodological designs, such as longitudinal studies with appropriate control
groups, to better understand how substance use patterns evolve over time and
their impact on the cognitive functioning of incarcerated individuals. Considering
the unique characteristics of the prison environment, future studies should also
incorporate complementary methods of analysis—including biological markers,
behavioral assessments, and brain function evaluations—to strengthen data
reliability and to elucidate how these environmental factors interact with cognitive

functioning.

Conclusion

Evidence from the reviewed literature indicates a consistent association between
impulsivity and substance use—both alcohol and drugs—among incarcerated
individuals, thereby corroborating previous findings. Empirical studies conducted
within this population suggest that inmates who engage in substance use tend to
exhibit elevated levels of impulsivity, with a directly proportional relationship
frequently observed. Moreover, among individuals who report alcohol and/or drug
use, more severe and chronic patterns of consumption are consistently linked to
heightened impulsivity levels. In light of these findings, it is reasonable to posit
that both impulsivity and substance use function as significant risk factors,
particularly among youth. Accordingly, it is imperative to underscore the
importance of protective factors—especially within younger populations—as they

may play a pivotal role in mitigating the emergence and persistence of such
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behaviors.

Conflict of Interest

No authors have any conflict of interests to report.

Financial Disclosure

The authors declare that they have no financial disclosures to report.

Author contributions: CRediT TaxonomyMaria WingenConceptualization-
Lead, Methodology-Equal, Writing - original draft-EqualVictor
Benvindolnvestigation-Equal, Writing - original draft-Equal, Writing - review &
editing-EqualNathali DalzochioData curation-Equal, Investigation-Equal, Writing
- original draft-EqualRosa de AlmeidaConceptualization-Equal, Methodology-

Equal, Supervision-Equal

Handling Editor: Dr. Thiago Roza

References

1. FairH, Walmsley R. World Prison Population List (14th edition) [Internet].
London: ICPR; 2024 [cited 2025 Mar 3]. Available from:
https://www.icpr.org.uk/theme/prisons-and-use-imprisonment/world-prison-
brief

2. Murray J, Cerqueira DR de C, Kahn T. Crime and violence in Brazil:
Systematic review of time trends, prevalence rates and risk factors.

Aggress Violent Behav. 2013;18:471-83.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 22 of 32

3. Secretaria Nacional de Politicas Penais. Relatorios de Informacgdes Penais
[Internet]. Brasil: MJST; 2024 [cited 2025 Mar 3]. Report No.: 16° Ciclo
Sisdepen. Available from: https://www.gov.br/senappen/pt-
br/servicos/sisdepen/relatorios

4. Fernandes DF. O grande encarceramento brasileiro: politica criminal e
prisdo no século XXI. Rev CEPEJ [Internet]. 2015 [cited 2025 Mar 3];
Available from:
https://periodicos.ufba.br/index.php/CEPEJ/article/view/20184

5. Almeida S. Violéncia e subjetividade. In: Rauter C, Passos E, Benevides
R, editors. Clinica e politica: Subjetividade e Violacdo dos Direitos
Humanos. Instituto Franco Basaglia, TeCora; 2002. p. 45-50.

6. Miguel LF. Violéncia e politica. Rev Bras Ciénc Sociais. 2015;30:29.

7. Ornell F, Stock BS, Scherer JN, Ornell R, Ligabue KP, Narvaez JCM, et al.
High rates of incarceration due to drug trafficking in the last decade in
southern Brazil. Trends Psychiatry Psychother. 2020;42:153—60.

8. Carvalho MLD, Valente JG, Assis SGD, Vasconcelos AGG. Perfil dos
internos no sistema prisional do Rio de Janeiro: especificidades de género
no processo de exclusdo social. Ciénc Saude Coletiva. 2006;11:461-71.

9. Friede R. As prisdes brasileiras e a condicdo humana do encarcerado. Rev
Interdiscip Direito - Fac Direito Val [Internet]. 2019 [cited 2025 Mar 3];17.
Available from: http://revistas.faa.edu.br/index.php/FDV

10. Ribeiro L, Martino N. Does Outlaw Love Lead to Prison Time? Paths of
Women Convicted of Drug Trafficking in Brazil. Lat Am Perspect.

2022;49:200-16.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 23 of 32

11. Mundt AP, Baranyi G, Gabrysch C, Fazel S. Substance Use During
Imprisonment in Low- and Middle-Income Countries. Epidemiol Rev.
2018;40:70-81.

12. Degenhardt L, Stockings E, Patton G, Hall WD, Lynskey M. The increasing
global health priority of substance use in young people. Lancet Psychiatry.
2016;3:251-64.

13. Fiorini MC, Moré CLOO, Bardagi MP. Familia e desenvolvimento de
carreira de jovens adultos no contexto brasileiro: revisao integrativa. Rev
Bras Orienta¢ Prof. 2018;18:43-55.

14. Guerin A, Kim J. Age of Onset and Its Related Factors in Cocaine or
Methamphetamine Use in Adults from the United States: Results from
NHANES 2005-2018. Int J Environ Res Public Health. 2021;18:12259.

15. Dalley JW, Everitt BJ, Robbins TW. Impulsivity, Compulsivity, and Top-
Down Cognitive Control. Neuron. 2011;69:680-94.

16. Gilman JM, Curran MT, Calderon V, Stoeckel LE, Evins AE. Impulsive
social influence increases impulsive choices on a temporal discounting
task in young adults. PloS One. 2014;9:e101570.

17. Baskin-Sommers A, Sommers I. The co-occurrence of substance use and
high-risk behaviors. J Adolesc Health Off Publ Soc Adolesc Med.
2006;38:609-11.

18. Chen S, Yang P, Chen T, Su H, Jiang H, Zhao M. Risky decision-making in
individuals with substance use disorder: A meta-analysis and meta-
regression review. Psychopharmacology (Berl). 2020;237:1893-908.

19. Gur RC. Brain maturation and its relevance to understanding criminal

culpability of juveniles. Curr Psychiatry Rep. 2005;7:292—-6.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 24 of 32

20. McKewen M, Skippen P, Cooper PS, Wong ASW, Michie PT, Lenroot R, et
al. Does cognitive control ability mediate the relationship between reward-
related mechanisms, impulsivity, and maladaptive outcomes in
adolescence and young adulthood? Cogn Affect Behav Neurosci.
2019;19:653-76.

21. Reynolds BW, Basso MR, Miller AK, Whiteside DM, Combs D. Executive
function, impulsivity, and risky behaviors in young adults.
Neuropsychology. 2019;33:212-21.

22. Coupé P, Catheline G, Lanuza E, Manjon JV, for the Alzheimer’s Disease
Neuroimaging Initiative. Towards a unified analysis of brain maturation and
aging across the entire lifespan: A MRI analysis. Hum Brain Mapp.
2017;38:5501-18.

23. Mcllvain G, Schneider JM, Matyi MA, McGarry MD, Qi Z, Spielberg JM, et
al. Mapping brain mechanical property maturation from childhood to
adulthood. Neurolmage. 2022;263:119590.

24. Mills KL, Goddings AL, Herting MM, Meuwese R, Blakemore SJ, Crone
EA, et al. Structural brain development between childhood and adulthood:
Convergence across four longitudinal samples. Neurolmage.
2016;141:273-81.

25. Katner DR. Eliminating the Competency Presumption in Juvenile
Delinquency Cases. Cornell J Law Public Policy. 2015;24:403-50.

26. Kolk SM, Rakic P. Development of prefrontal cortex.
Neuropsychopharmacology. 2022;47:41-57.

27. Zeki S, Goodenough OR, Sapolsky RM. The frontal cortex and the criminal

justice system. Philos Trans R Soc Lond B Biol Sci. 2004;359:1787-96.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 25 of 32

28.

29.

30.

31.

32.

33.

34.

35.

Chamberlain SR, Grant JE. Relationship between quality of life in young
adults and impulsivity/compulsivityss. Psychiatry Res. 2019;271:253-8.

Romer Thomsen K, Callesen MB, Hesse M, Kvamme TL, Pedersen MM,
Pedersen MU, et al. Impulsivity traits and addiction-related behaviors in
youth. J Behav Addict. 2018;7:317-30.

Blair RJR. The Neurobiology of Impulsive Aggression. J Child Adolesc
Psychopharmacol. 2016;26:4-9.

Verdejo-Garcia AJ, Perales JC, Pérez-Garcia M. Cognitive impulsivity in
cocaine and heroin polysubstance abusers. Addict Behav. 2007;32:950—
66.

Ferndndez-Serrano MJ, Pérez-Garcia M, Schmidt Rio-Valle J, Verdejo-
Garcia A. Neuropsychological consequences of alcohol and drug abuse on
different components of executive functions. J Psychopharmacol (Oxf).
2010;24:1317-32.

Kozak K, Lucatch AM, Lowe DJE, Balodis IM, MacKillop J, George TP. The
neurobiology of impulsivity and substance use disorders: implications for
treatment. Ann N Y Acad Sci. 2019;1451:71-91.

Levitt EE, Sousa S, Costello MJ, LaBelle OP, Rush B, MacKillop J. The
Clinical Relevance of Impulsivity in Substance Use Disorder Treatment:
Examining Within-Treatment Changes and Relationship to Psychiatric
Symptoms and Cravings in a Large Inpatient Sample. J Stud Alcohol
Drugs. 2023;84:570-8.

Choi NG, DiNitto DM, Marti CN. Older adults who are at risk of driving
under the influence: A latent class analysis. Psychol Addict Behav J Soc

Psychol Addict Behav. 2015;29:725-32.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 26 of 32

36.

37.

38.

39.

40.

41.

42.

Muhammad T, Govindu M, Srivastava S. Relationship between chewing
tobacco, smoking, consuming alcohol and cognitive impairment among
older adults in India: a cross-sectional study. BMC Geriatr. 2021;21:85.
Zhong S, Yu R, Fazel S. Drug Use Disorders and Violence: Associations
With Individual Drug Categories. Epidemiol Rev. 2020;42:103-16.
Chiappini S, Vaccaro G, Mosca A, Miuli A, Stigliano G, Stefanelli G, et al.
New trends of drug abuse in custodial settings: A systematic review on the
misuse of over-the-counter drugs, prescription-only-medications, and new
psychoactive substances. Neurosci Biobehav Rev. 2024;162:105691.
Baillargeon J, Penn JV, Knight K, Harzke AJ, Baillargeon G, Becker EA.
Risk of Reincarceration Among Prisoners with Co-occurring Severe Mental
lliness and Substance Use Disorders. Adm Policy Ment Health Ment Health
Serv Res. 2010;37:367-74.

Fazel S, Yoon IA, Hayes AJ. Substance use disorders in prisoners: an
updated systematic review and meta-regression analysis in recently
incarcerated men and women. Addict Abingdon Engl. 2017;112:1725-39.
Henry BF. Adversity, Mental Health, and Substance Use Disorders as
Predictors and Mediators of Rule Violations in U.s. Prisons. Crim Justice
Behav. 2020;47:271-89.

Borschmann R, Borschmann R, Keen C, Spittal MJ, Preen D, Pirkis J, et
al. Rates and causes of death after release from incarceration among
1471 526 people in eight high-income and middle-income countries: an

individual participant data meta-analysis. The Lancet. 2024;403:1779-88.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 27 of 32

43. Favril L, Rich JD, Hard J, Fazel S. Mental and physical health morbidity
among people in prisons: an umbrella review. Lancet Public Health.
2024,9:e250-60.

44. Donato H, Donato M. Etapas na Conducdo de uma Revisdo Sistematica.
Acta Médica Port. 2019;32:227-35.

45. Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;n71.

46. Barker TH, Stone JC, Sears K, Klugar M, Tufanaru C, Leonardi-Bee J, et
al. The revised JBI critical appraisal tool for the assessment of risk of bias
for randomized controlled trials. JBI Evid Synth. 2023;21:494.

47. Hardy L, Josephy K, McAndrew A, Hawksley P, Hartley L, Hogarth L.
Evaluation of the Peninsula Alcohol and Violence Programme (PAVP) with
violent offenders. Addict Res Theory. 2019;27:122-9.

48. Aguiar AM, De Meneses AM, De Souza Aranha E Silva RA, Baltieri DA.
Personality-related factors among incarcerated recidivist drug dealers: A
path analysis. Crim Behav Ment Health. 2021;31:387-98.

49. Baltieri DA. Predictors of drug use in prison among women convicted of
violent crimes. Crim Behav Ment Health. 2014;24:113-28.

50. Bernstein MH, McSheffrey SN, Van Den Berg JJ, Vela JE, Stein LAR,
Roberts MB, et al. The association between impulsivity and alcohol/drug
use among prison inmates. Addict Behav. 2015;42:140-3.

51. Capuzzi E, Caldiroli ,Alice, Auxilia ,Anna Maria, Capellazzi ,Martina,
Tagliabue ,llaria, Manzoni ,Arianna, et al. Which sociodemographic and

clinical characteristics are associated with recurrent incarcerations in adult

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 28 of 32

52.

53.

54.

55.

56.

S7.

58.

male people who are incarcerated? A cross-sectional study. J Forensic
Psychiatry Psychol. 2024;35:147-70.

Dargis M, Koenigs M. Personality Traits Differentiate Subgroups of
Criminal Offenders With Distinct Cognitive, Affective, and Behavioral
Profiles. Crim Justice Behav. 2018;45:984-1007.

Moreno-Ramos L, Fernandez-Serrano MJ, Pérez-Garcia M, Verdejo-
Garcia A. Impulsividad en varones con prescripcién de benzodiacepinas y
metadona en prision. Adicciones. 2016;28:205-14.

Eriksson L, Bryant S, McPhedran S, Mazerolle P, Wortley R. Alcohol and
drug problems among Australian homicide offenders. Addict Abingdon
Engl. 2021;116:618-31.

Ireland JL, Higgins P. Behavioural Stimulation and Sensation-Seeking
among prisoners: Applications to substance dependency. Int J Law
Psychiatry. 2013;36:229-34.

Mateo-Fernandez PV, Osa-Subtil |, Ronzén-Tirado R, de la Pefa
Ferndndez ME. Batterer typologies: substance use, impulsivity and results
of an IPVAW offender treatment program in Spain. Front Psychiatry.
2025;15:1492218.

Stautz K, Cooper A. Impulsivity-related personality traits and adolescent
alcohol use: A meta-analytic review. Clin Psychol Rev. 2013;33:574-92.
Verdejo-Garcia A, Albein-Urios N. Impulsivity traits and neurocognitive
mechanisms conferring vulnerability to substance use disorders.

Neuropharmacology. 2021;183:108402.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 29 of 32

59. Butler A, Nicholls T, Samji H, Fabian S, Lavergne MR. Prevalence of
Mental Health Needs, Substance Use, and Co-occurring Disorders Among
People Admitted to Prison. Psychiatr Serv Wash DC. 2022;73:737-44.

60. Lintonen T, Obstbaum Y, Aarnio J, von Gruenewaldt V, Hakamaki S,
Kaaridinen J, et al. The changing picture of substance abuse problems
among Finnish prisoners. Soc Psychiatry Psychiatr Epidemiol.
2012;47:835-42.

61. Butler A, Nicholls TL, Samji H, Fabian S, Lavergne MR. Mental Health
Needs, Substance Use, and Reincarceration: Population-Level Findings
From a Released Prison Cohort. Crim Justice Behav. 2024;51:1054—71.

62. Hakansson A, Jesionowska V. Associations between substance use and
type of crime in prisoners with substance use problems &ndash; a focus on
violence and fatal violence. Subst Abuse Rehabil. 2018;9:1-9.

63. MartinezJr R, Rosenfeld R, Mares D. Social Disorganization, Drug Market
Activity, and Neighborhood Violent Crime. Urban Aff Rev. 2008;43:846—74.

64. Young MM, De Moor C, Kent P, Stockwell T, Sherk A, Zhao J, et al.
Attributable fractions for substance use in relation to crime. Addiction.
2021;116:3198-205.

65. Anser MK, Yousaf Z, Nassani AA, Alotaibi SM, Kabbani A, Zaman K.
Dynamic linkages between poverty, inequality, crime, and social
expenditures in a panel of 16 countries: two-step GMM estimates. J Econ
Struct. 2020;9:43.

66. Arbach-Lucioni K, Martinez-Garcia M, Andrés-Pueyo A. Risk Factors for
Violent Behavior in Prison Inmates: A Cross-Cultural Contribution. Crim

Justice Behav. 2012;39:1219-39.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 30 of 32

67. Austin A, Favril L, Craft S, Thliveri P, Freeman TP. Factors associated with
drug use in prison: A systematic review of quantitative and qualitative
evidence. Int J Drug Policy. 2023;122:104248.

68. Camlibel DA, Can ,S. Hakan, and Hendy HM. Predictors of Violence
Reported by Female and Male Inmates in Wisconsin State Prisons.
Women Crim Justice. 2021;31:505-17.

69. Lundholm L, Haggard U, Méller J, Hallgvist J, Thiblin I. The triggering effect
of alcohol and illicit drugs on violent crime in a remand prison population: A
case crossover study. Drug Alcohol Depend. 2013;129:110-5.

70. Bava S, Tapert SF. Adolescent Brain Development and the Risk for
Alcohol and Other Drug Problems. Neuropsychol Rev. 2010;20:398-413.

71. de Goede J, van der Mark-Reeuwijk KG, Braun KP, le Cessie S, Durston
S, Engels RCME, et al. Alcohol and Brain Development in Adolescents and
Young Adults: A Systematic Review of the Literature and Advisory Report
of the Health Council of the Netherlands. Adv Nutr Bethesda Md.
2021;12:1379-410.

72. Baltieri DA. Order of onset of drug use and criminal activities in a sample of
drug-abusing women convicted of violent crimes. Drug Alcohol Rev.
2014;33:202-10.

73. DelLisi M, Angton A, Behnken MP, Kusow AM. Do Adolescent Drug Users
Fare the Worst? Onset Type, Juvenile Delinquency, and Criminal Careers.
Int J Offender Ther Comp Criminol. 2015;59:180-95.

74. Slade EP, Stuart EA, Salkever DS, Karakus M, Green KM, lalongo N.

Impacts of age of onset of substance use disorders on risk of adult

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 31 of 32

75.

76.

77.

78.

79.

80.

incarceration among disadvantaged urban youth: A propensity score
matching approach. Drug Alcohol Depend. 2008;95:1-13.

Willhelm AR, Pereira AS, Czermainski FR, Nogueira M, Levandowski DG,
Volpato RB, et al. Aggressiveness, Impulsiveness, and the Use of Alcohol
and Drugs: Understanding Adolescence in Different Contexts. Trends
Psychol. 2020;28:381-98.

Sapouna M. Adult-Onset Offending: A Neglected Reality? Findings From a
Contemporary British General Population Cohort. Int J Offender Ther
Comp Criminol. 2017;61:1392—-408.

Stanford MS, Mathias CW, Dougherty DM, Lake SL, Anderson NE, Patton
JH. Fifty years of the Barratt Impulsiveness Scale: An update and review.
Personal Individ Differ. 2009;47:385-95.

Stewart RE, Cardamone NC, Schachter A, Becker C, McKay JR, Becker-
Haimes EM. A systematic review of brief, freely accessible, and valid self-
report measures for substance use disorders and treatment. Drug Alcohol
Depend. 2023;243:109729.

Fineberg NA, Chamberlain SR, Goudriaan AE, Stein DJ, Vanderschuren
LIMJ, Gillan CM;, et al. New developments in human neurocognition:
clinical, genetic, and brain imaging correlates of impulsivity and
compulsivity. CNS Spectr. 2014;19:69-89.

MacKillop J, Weafer J, C. Gray J, Oshri A, Palmer A, de Wit H. The latent
structure of impulsivity: impulsive choice, impulsive action, and impulsive

personality traits. Psychopharmacology (Berl). 2016;233:3361-70.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 32 of 32

81. Hook RW, Grant JE, loannidis K, Tiego J, Yucel M, Wilkinson P, et al.
Trans-diagnostic measurement of impulsivity and compulsivity: A review of

self-report tools. Neurosci Biobehav Rev. 2021;120:455-69.

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2025-1131



