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Attention deficit hyperactivity disorder and crack cocaine: what does the

comparison between a group of users and non-users indicate?’
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Fernanda Cerutti*

Margareth da Silva Oliveira®

The objective in this study was to analyze the relation between the use of crack-cocaine
and the diagnosis attention deficit hyperactivity disorder. Associations were analyzed
between the clinical group of crack-cocaine users and the non-clinical group, taken from
the general population, through a sample of 971 participants who answered the Adult Self-
Report. Significant differences were found in the presence of the attention deficit hyperactivity
disorder diagnosis (p=0.001), such as attention problems (p=0.001), which can be related
to changes associated with the search for rewarding situations, such as substance use.
This, allied with the impulsiveness in both disorders, would make this association worthy of

formulating specific guidelines to maximize the treatment efficacy.

Descriptors: Attention Deficit Hyperactivity Disorder; Crack-Cocaine; Adult Self-Report.
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Transtorno de déficit de atencao e hiperatividade e cocaina-crack: o que

indica a comparagao entre grupo de usuarios e ndo usuarios?

O objetivo, neste estudo, foi analisar a relagdo entre o uso de cocaina-crack e o diagnostico
de transtorno de déficit de atengdo com hiperatividade. Foram analisadas associagbes entre
o grupo clinico de usuarios de cocaina-crack e o néo clinico, proveniente da populagao geral,
de amostra de 971 participantes, que responderam ao Adult Self-Report. Foram encontradas
diferengas significativas relacionadas a presenga do diagnostico de transtorno de déficit de
atencéo e hiperatividade (p=0,001), como problemas de atencéo (p=0,001) que podem estar
relacionados a altera¢des associadas a busca por situagdes recompensadoras, como 0 uso
de substancias. Isso, aliado a impulsividade, nos dois transtornos, tornaria tal associacao

digna de formulacao de diretrizes especificas a fim de maximizar a eficacia do tratamento.

Descritores: Transtorno de Déficit de Atencao/Hiperatividade; Cocaina-Crack; Adult Self
Report.

Trastorno por Déficit de Atencion y Hiperactividad y Cocaina de crack:

que indica la comparacion de los usuarios y no usuarios?

El objetivo de este estudio es analizar la relacion entre el consumo de cocaina crack y el
diagnostico de Trastorno por Déficit de Atencidn y Hiperactividad. Se analizaron asociaciones
entre el grupo clinico de los consumidores de cocaina crack y no clinico de la poblacion
general de una muestra de 971 participantes que completaron el Adult Self-Report (ASR).
Diferencias significativas fueron encontradas en relacion al diagnodstico de Trastorno por
Déficit de Atencion y Hiperactividad (p = 0,001), como mas problemas de atencion (p = 0,001),
que pueden estar vinculados a una mayor busqueda de situaciones gratificantes, como el
uso de sustancias. Esto, junto a la impulsividad en ambos trastornos, es digno de directrices

especificas para maximizar la eficacia del tratamiento.

Descriptores: Trastorno por Déficit de Atencién e Hiperactividad; Crack; Adult Self-Report.

Introduction

The annual use of cocaine presents higher
prevalence rates in South America (1.3% of the
adult population), in comparison with figures in North
America. In a recent survey, significant growth can be
noted in the use of this illegal substance in Brazil®.

Crack is a substance deriving from cocaine, whose
compulsive use develops in a short time period. It is
currently considered a severe public health problem
in Brazil, due to the easy access to the substance
and the severe damage caused to the user’s quality

of life®. The profile of crack users in the country
consists of young people with a mean age of 27.3
years, predominantly male, with low education level
and unemployed, and approximately 40% living on
the street®*. In addition, in research, this population
is frequently associated with criminality — thefts,
violence and indebtedness with traffickers -, therefore
increasing the risk of death by homicide®.

In Brazil, crack is more frequently consumed in
pipes, but aluminum cans are also use, representing a
great risk of contamination by heavy metals, besides
the human immunodeficiency virus (HIV) and hepatitis
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C@. The losses crack causes and the characteristics
deriving from its use in the population of users have
been addressed in increasingly specific and in-depth
studies on the losses associated with its use, as well
as ways to grant these individuals quality of life®.

Problematic cocaine and crack use has been
associated with different comorbidities, with the
significant presence of Attention Deficit Hyperactivity
Disorder (ADHD), which can be related with Substance
Use Disorder (SUD) in about 20% of individuals,
independently of gender or ethnic origin®. In other
studies, the suggestion is raised that the relation with
ADHD can range between 2 and 83% in substance
users who seek treatment®. Researchers suggest
that these two diagnoses can result from overlapping
risk factors, such as genetic vulnerability®.

According to the Diagnostic and Statistical Manual
of Mental Disorders — DSM 5, ADHD is defined as a
persistent and dysfunctional pattern of inattention, which
can be associated with symptoms of hyperactivity and
impulsiveness. This pattern develops during childhood
and caninterfere in development. About 5% of the children
are diagnosed with ADHDH, and this condition can follow
the individual in adult age, especially inattention. About
3% of adults are diagnosed with ADHD®.

Cocaine users with ADHD can present losses
in behavioral self-regulation. In hypotheses, it is
indicated that the repetitive dopaminergic activation
of the neural circuits through chronic cocaine use can
cause losses in inhibitory functions, leading to a loss
of control over impulsive behaviors, including the self-
administration of cocaine®.

What the cognitive factors of Cocaine Use
Disorder (CUD) are concerned, evidence appoints
increased motor and cognitive impulsiveness (i.e.,
impulsive decision making). ADHD, then, departs
from the combination of losses in the reward/
motivation system, which can be a key element
in this psychopathology, in view of the search for
instantaneous rewards and the delay of unpleasant
activities. Therefore, in view of overlapping
deficits in the processing of rewards, attention and
working memory among individuals with ADHD
and psychoactive substances, cocaine-addicted
individuals with ADHD present significantly higher
levels of motor and cognitive impulsiveness®.

The presence of ADHD in SUD interferes in the
prognosis, being related with more cases of relapse
and lower treatment compliance('?. Evidence appoints
that cocaine users with ADHD who seek treatment
feel greater fissure during the days after the onset of
treatment and remain abstinent for a shorter period".
ADHD is associated with school and occupational
problems, and the impulsiveness present in the
disorder can be a problem, especially in adult age™.

Therefore, Brazilian studies are needed in which this
association is investigated, aiming to develop more
targeted treatment forms. Therefore, the objective in
this study was to analyze the relation between crack
use and the ADHD diagnosis through the comparison
between a clinical and another non-clinical group.

Method
Participants

A convenience sample was composed, consisting
of 971 participants, all adults, between 18 and 59
years of age. The total sample was divided in two
groups: clinical (n=407) and non-clinical (n=564).
The inclusion criteria for the clinical group, consisting
of crack-cocaine users, were: a) being hospitalized
at specialized public and/or private health services
that attend to patients from the state capital Porto
Alegre, RS, Brazil and the Metropolitan Region;
b) being between the 7" and 15" day of abstinence
from psychoactive substances; c) having completed
at least five years of formal education and d) reporting
on the use of crack-cocaine as a factor that motivated
the search for hospitalization.

The non-clinical group consisted of patients living in
the State of Rio Grande do Sul, mainly in the Metropolitan
Region of Porto Alegre. The participants were chosen
based on the following inclusion criteria: a) adults
between 18 and 59 years of age; b) male and female;
c) with at least five years of education; d) who were not
receiving any psychological or psychiatric treatment and
e) who had not been diagnosed with mental disorders.

Instruments

The Adult Self-Report (ASR) was used, which
is an Achenbach System of Empirically Based
Assessment (ASEBA) scale that specifically targets
individuals between 18 and 59 years of age. The
use of this self-reported tool is intended to assess
adaptive and  psychopathological functioning
aspects, consists of 126 distinct items and takes
about 30 minutes to apply!'2.

The instrument is divided in four large evaluation
areas, subdivided in scales. The first evaluation
area is called scales that assess syndromes
(internalizing and externalizing behaviors). The
internalizing symptoms correspond to anxiety/
depression,

isolation/depression and somatic
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problems; and the externalizing to aggressive and
intrusive behaviors and rule-breaking'2.

The second assessment area is called scales
that assess current adaptive functioning (family, work,
marriage, friendships, education and general adaptive
average). The third area refers to scales that assess
substance use (tobacco, alcohol, drugs and mean
substance use). The fourth and final assessment
area, scales guided by the DSM (clinical disorders and
personality disorders)('?.

There are specific cut-off points for each scale
assessed, which classify the score as normal,
borderline or clinical®. The validity evidence of the
ASR was studied to adapt the scale to the Brazilian
reality, involving a total sample of 1,444 individuals,
divided in three subsamples (general population,
chemical addicts and people with clinical or
emotional problems). The internal consistency rates
between the scales ranged between a=0.70 and
a=0.86"3,

Procedures

Approval for the research was obtained from the
Research Ethics Committee at Pontificia Universidade
Catdlica do Rio Grande do Sul (PUCRS), under
No. 09/04941. The secrecy and anonymity of
the participants’ data were guaranteed, and the
assessment only took place after the participants
had understood the study objectives, accepted to
participate and signed two copies of the Free and
Informed Consent Form (FICF), one for the participant
and the other for the researcher.

The data were collected by psychologists and trained
psychology undergraduates. The clinical group consisted
of individuals attended at outpatient and inpatient clinics
specialized in chemical addiction treatment, who were
invited to answer the tools after a screening process
to verify the inclusion criteria. The general participants
were recruited at the university where the research was
developed and at the city’s bus station, after previous
authorization to collect the data. All participants were
instructed on the tools and signed the FICF.

Data analysis

To analyze the ASR data, first, the Assessment
Data Manager (ADM) software was used, a
resource to correct the ASEBA( scales. Next,
the calculated data were exported and analyzed
in the Statistical Package for the Social Sciences
(SPSS), version 17.0. Descriptive (percentages and
standard deviations — sd) and association analyses
were developed using Pearson’s chi-squared test,
considering the analysis of the adjusted residuals.

Results
Based on the descriptive analysis of
the sociodemographic data, considering all

participants (N=971), it was evidenced that the
majority was male (63.2%), with a higher education
degree (49.2%) and an average age in percentage
of 31.13% (sd=11.18). In Table 1, the participants’
data are presented, divided between the two groups
(clinical and non-clinical).

Table 1 — Distribution of participants in clinical and non-clinical groups based on the variables sex, age and

education. Porto Alegre, RS, Brazil, 2011

Group (N=971)@

Non clinical % (n®)) Clinical % (n®) p©

Sex

Male 45.7 (258) 87.5 (356)

Female 54.3 (306) 12.5 (51) 0.001
Age range

Between 18 and 29 years 61.0 (344) 49.1 (200)

Between 30 and 39 years 12.6 (71) 31.9 (130)

Between 40 and 59 years 26.4 (149) 19.0 (77) 0.001
Education

Primary 8.2 (46) 25.6 (104)

Secondary 23.6 (133) 42.2 (172)

Higher 62.5 (353) 30.7 (125)

Post-graduation 5.7 (32) 1.5 (6) 0.001

(a)total number of participants in the sample; (b)number of participants; (c) p<0.001
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As can be observed in Table 1, the clinical group
consisted of 407 crack-cocaine users, with a mean
age of 31.55 years (sd=9.60). Most participants
were male (87.5%), with finished secondary
(42.3%). The discrepancy between
the percentages of the gender variable, in which
crack-cocaine is more prevalent among men, was
considered and controlled in the statistical analysis.
The non-clinical group included 564 participants
from the general population, with a mean age of
30.84 years (sd=12.19), mostly female (54.3%), with
finished higher education (62.6%).

What the analyses of associations between
the clinical and non-clinical groups are concerned,
and also with the variable attention problems,
most participants in the group of crack-cocaine
users (21%; n=85) demonstrated significant

education

involvement in the clinical category (p=0.001),
while the participants from the general population
(88.6%; n=499) predominantly ranked in the normal
category of attention problems (p=0.001).

Whatthe ADHD diagnosis is concerned, there were
significant differences between the clinical and non-
clinical groups (p<0.001), as presented in Table 2. The
distribution among the normal, borderline and clinical
groups showed the higher prevalence of participants
from the non-clinical group (85.6%; n=482) in the
normal range of that clinical diagnosis. On the opposite,
the borderline (24%; n=97) and clinical (23.2%; n=94)
classifications mostly
users. The linear-by-linear association indicates that,
the higher the severity score of ADHD symptoms,
the greater the probability of belonging to the clinical
group (p<0.001).

represented crack-cocaine

Table 2 — Diagnostic categories of Attention Deficit Hyperactivity Disorder (ADHD) between the clinical and non-

clinical groups. Porto Alegre, RS, Brazil, 2011

Group (N=968)®

ADHD®
Non-clinical % (n©) Clinical % (n‘) p@
Normal 85.6 (482) 52.8 (214)
Borderline 9.2 (52) 24.0 (97) 0.001
Clinical 5.2 (29) 23.2 (94)

(a)Attention Deficit Hyperactivity Disorder; (b)Total number of participants in the sample; (c)Number of participants; (d)p<0.001

Discussion

The results found in this study confirm the
evidence appointed in the literature about the
association between ADHD and cocaine use. The
results found in this study confirm the evidences
appointed in the literature on the association between
ADHD and cocaine use. This association can be
explained by the sensitivity in the rewarding system,
as evidence appoints that individuals with ADHD have
less dopamine receptors!'>'9. In neuroimaging tests of
ADHD patients, neural dissociation is shown between
decisions on immediate and postponed reward and
orbitofrontal hypo-activation, which would explain the
altered responses to the strengthening”. Thus, these
individuals would seek more rewarding situations and
this can be directly associated with cocaine use, as
appointed in the literature('5-19)

One ofthe theories thatis intended to conceptualize
the cognitive functioning of these individuals is the
Dualist Model of ADHD, which presents this disorder

as a result of executive dysfunctions underlying these
dopaminergic disorders. That would explain important
changes in the motivation which, in turn, would justify
the search for reward and the aversion against delayed
rewards(7-'®, ADHD in adults is also associated with
other executive function deficits, such as working
memory, emotional processing, temporal processing
and inhibitory control. As ADHD is considered a
developmental disorder, most of these symptoms
are expected to decrease in adult life. The persisting
symptoms seem to be related to the impulsiveness
facet. That would be a clear characteristic of ADHD as
well as SUD®,

Impulsiveness is related to inhibitory control
errors, which would present deficits in substance
users. In a study involving chronic cocaine addicts,
losses were found in the frontal lobe functions, which
important for behavioral control
and regulation, through neuroimaging tests. The
environment would serve as a trigger for behaviors:
the regulation error, through the frontal lobe, would

are considered
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lead to difficulties in the inhibitory control when the
stimulus is present®.

In addition, the motor and cognitive impulse
control is deficient in ADHD patients as well as
frequent cocaine users, and worsens when both
disorders are associated. The inhibitory control
depends on the proper functioning of the frontal lobes,
which are related various subtypes of inhibition. The
authors speculate that these individuals need more —
or perhaps overlapping — circuits in the frontal lobe,
so that proper impulse control can be achieved.
Therefore, individuals with  ADHD and cocaine
addiction are more impulsive than individuals without
cocaine use due to their dysfunctional executive and
reward/motivational circuits®.

In order to find differences in the impulsiveness
characteristics, in another study, neuropsychological
and self-reported tests were used in a sample of
cocaine users with and without ADHD. In that study,
no significant differences were found in the cognitive
tests but, using the Barrat Impulsiveness Scale (BIS),
it was evidenced that the group of cocaine users
with ADHD was significantly more impulsive®. In
evidence, it is appointed that the presence of ADHD
can accelerate what is appointed in the Progression
Theory of Drugs Use and can be related with
impulsiveness. In that theory, it is suggested that
the early consumption of legal substances could
serve as an entry door for the consumption of more
harmful illegal substances. ADHD was significantly
more associated with early substance use, including
cocaine!'®'® and more associated with severity than
substance use in adult age('®2",

Early marihuana users with attention problems
in childhood seem to be more prone to cocaine use
during life and can also represent a risk group for
the use of other substances®?. Even after controlling
for risk variables like early substance use, school
difficulties and family problems, the significant
results were maintained, indicating that the attention
problems in childhood are possibly associated with
the risk for cocaine use in adult life. In addition, in
a meta-analytic review, evidence was raised from
different studies, appointing that the presence of
ADHD in childhood is more associated with the
development of problematic cocaine use in adult age
and that this inference can be causal®@,

Another point to be highlighted is the medication
treatment using methylphenidate, the
prescribed drug for ADHD treatment in childhood.
This psychostimulant drug can alter the neuronal
development trajectory during adolescence®. Both

most

the methylphenidate and the cocaine act on the
dopamine carriers, which is presumed to be the key
understanding about the strengthening mechanism
of cocaine, as they link up with the transporters and
inhibit its reabsorption in the synaptic cleft.

When administered in adolescence but interrupted
later, the methylphenidate increases the motivation to
self-administer cocaine in animal models, suggesting
that the medication should follow its prescription in
detail. When self-administered, the cocaine goes
directly to the medial frontal lobe. Therefore, this
mechanism can act by strengthening and/or motivating
the subject to use cocaine again. In animal models, it
is shown that the administration of methylphenidate in
the pre-treatment phase inhibits the dopamine carriers,
reducing the link of the cocaine in these transporters
and reducing its impact®@*.

Conclusion

In this study, we aimed to analyze the relation
between crack-cocaine use and the ADHD diagnosis.
The results show a significant association between
both conditions, confirming the background literature
findings. Various hypotheses are involved in the relation
of ADHD and SUD, including greater sensitivity in the
reward system, as individuals with ADHD would have
less dopamine receivers. Thus, changes would be
caused in the motivation and search for rewarding
situations and in impulsiveness, which is characteristic
of both disorders.

Nevertheless, in the interpretation of the results,
the research limitations should be taken into account,
with the cross-sectional design and self-reported
instruments. Therefore, no cause-and-effect relation
can be attributed between the ADHD diagnosis and
crack-cocaine use. Instead, inferences only relate
to a significant association, which is not as clear
as in the group that does not use drugs. In view of
these aspects, research is suggested to investigate
the theme longitudinally and use other research
resources, such as neuroimaging.

In short, it is important to develop studies in
which the comorbidities of psychoactive substance
users are assessed, as comorbidities like ADHD
interfere in the prognosis and treatment of SUD.
Hence, investigating ADHD in crack-cocaine users is
fundamental to understand individuals, their difficulties
and characteristics, which are part of the detoxification
and rehabilitation process. It is interesting for health
professionals to be able to identify these associations
in order to effectively guide the user’s treatment.
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