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EXECUTIVE FUNCTION:COGNITIVE DEVELOPMENT,
ADOLESCENCE AND DRUG ABUSE

Introduction: Neuroscience brings advances and revelations of 
specificities and functionalities of the nervous system, contrib-
uting to the understanding of the exposure influences of neuro-
anatomic structures in various physiological and behavioral fac-
tors. Given this, it is known that executive functions are modeled 
as the most diverse forms of social interaction and are closely 
linked to the prefrontal lobe. These skills are consolidated only 
in adulthood. In this sense, the nervous system in adolescence 
is subject to changes in its development for social and cultur-
al reasons. Objective: In this sense, the aim of this study is to 
analyze the use and abuse of recreational drugs that act on the 
nervous system and their influence on executive functions and 
cognitive development during adolescence. Methodology: The 
methodology used was a literature review of the integrative type 
in the PUBMED and ScieELO databases published in the last 
10 years. Results and discussions: The use of alcohol, mar-
ijuana and inhalants are causative agents of cognitive impair-
ment, especially in processing speed and response and working 
memory during adolescence, but results are still controversial as 
information such as dosage is lacking. , time of use and time of 
abstinence of users. Final Considerations: The results showed 
controversies in the performance of these substances in neuro-
biological bases and their long term damages; Therefore, further 
longitudinal studies are needed to monitor the cognitive devel-
opment of these diseases and cognitive impairment and its con-
sequences in adulthood.
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tive System. Drug.
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INTRODUCTION 

In the mid-twentieth century, neuropsychology 

emerged as a science that has as one of its 

central pillars the study, tracking and mapping of 

brain structures and their relationships with 

cognitive functions, thus resulting in the 

possibility of investigating cognition and its 

cognitive function. development in several 

pathologies1. Research on brain functioning has 

brought advances and revelations of 

specificities, functionalities and brain plasticity, 

thus contributing to the understanding of the 

influence of certain brain structures on various 

physiological, behavioral and social 

phenomena2. 

From the studies on the relationship between 

neurobiological bases and cognition, 

neuroscience brings the concept of executive 

functions as skills that allow the planning and 

performance of targeted behaviors. Executive 

functions are related to decision making, 

problem solving, assessment and suitability of 

behavior and strategies; They generally guide 

and manage cognitive, emotional and behavioral 

functions, and are related to the prefrontal 

cortex. Its development occurs approximately in 

the first year of life and is consolidated only in 

late adolescence or early adulthood3,4,5,6,7. 

It is known, then, that the executive system 

influences cognitive and emotional dimensions, 

being necessary to perform daily activities and 

tasks, being extremely important for the adaptive 

behaviors of individuals, dysfunctions in this 

system can cause behavioral, cognitive and 

emotional consequences, mainly highlighting 

problems in the various types of attention and 

problem solving. Being notorious these 

dysfunctions in some neuropsychiatric 

disorders/mood, such as changes in attentional 

processes of subjects affected by depression8. 

On the other hand, adolescence is a period, as 

Henri Wallon argues, marked by physiological 

transformations, such as body changes and 

sexual maturation, and conflicts and mental 

alterations9. In neural terms, Herculaneum-

Houzel10 reports that during this period there is 

synaptic pruning, with approximately 30% loss of 

neurons, as well as synaptic reduction and axon 

myelination of the most used areas of the 

nervous system, also affecting the dopaminergic 

system. in the demotivation and discontent that 

are observed during this period. 

In line with this, it is noted that the consumption 

of antagonists and agonists, whether licit or illicit, 

are progressing among young people, as 

brought by Silber and Souza11 in a systematic 

review, showing the increase in alcohol 

consumption by the young population, this ranks 

first, followed by tobacco use, inhalants, 

psychotropic drugs, cannabis and cocaine. 

These considerations corroborate recent studies 

that show that drug use in the exacerbated form 

has become a recurrent social problem in 

contemporary times, especially in university 

groups12. 

Thus it is known that the Central Nervous 

System (CNS) is formed by billions of neurons 

that communicate through a complex system, 

where nerve cells will be responsible for the 

processing and transmission of information, and 

some substances called neurotransmitters act in 

this phenomenon. transmitting information from 

one neuron to the next13. There are several 

neurotransmitters, the best known being 

acelticoline, dopamine, norepinephrine, 

serotonin, GABA and glutamate and will have 

specific CNS functions, and some drugs will act 

directly altering CNS communication producing 

different effects depending on the type of 

neurotransmitter involved and the ways in which 

the substance acts in the organism13. 

The adolescent brain is marked by the constant 

development of changes, where major changes 

will occur in the prefrontal cortex, the region 

responsible for the executive system, where 

these changes help explain the risk behaviors of 

these subjects. It is also known that pleasurable 

actions are related to the reward system, formed 

mainly by dopaminergic neurons, in which this 
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system is related to the survival of the species 

through behavioral motivation, involving 

necessary tasks such as feeding, but studies 

indicate that there is intense activation of this 

system in the use and abuse of some drugs14. 

In this context, it can be assumed that in addition 

to natural changes due to physiological age, 

drug abuse in adolescence may contribute to 

possible neural changes and, as a consequence, 

changes in executive functions, resulting in 

dysfunctions in cognitive, behavioral and 

emotional activities.An example of this is 

observed in the dopaminergic system, in which 

dopamine, the chemical synapses modulating 

neurotransmitter, has been widely studied due to 

its influence on the use and abuse of substances 

that have action on the nervous system, being 

responsible for promoting a pleasant rewarding 

effect. through its release in brain areas, such as 

the ventral tegmental area of the midbrain15. 

Thus, the aim of this paper is to investigate drug 

abuse in adolescence and its interference in the 

development of executive functions. 

OBJECTIVE 

To investigate possible impairments in cognitive 

development, with emphasis on the executive 

functions of adolescents, 12 to 21 years old, who 

use and abuse central nervous system 

antagonist and agonist drugs, including alcohol, 

cannabis, cocaine and inhalants in general. 

Also, look for possible damages in other basic 

psychological processes. 

METHODOLOGY 

 

This is an integrative literature review, performed 

by searching the PUBMED and SciELO 

databases for articles published in the last 10 

years, period 2009-2019, in Portuguese and 

English. The keywords used were: "executive 

functions", "drug abuse" and "drugs", and their 

English correspondents "executive function", 

"drug abuse" and "drug". 

The inclusion criteria of the articles were: i) 

relevance of the study and relationship with the 

research objective; ii) changes in cognition 

caused by drug use and abuse; iii) experimental 

research; iv) systematic literature reviews with or 

without meta-analysis; v) reviews of integrative 

literature; vi) articles published in Portuguese 

and English. In contrast, the following exclusion 

criteria were used: i) research prior to 2009; ii) 

research with subjects suffering from 

neuropsychiatric disorders and / or using central 

nervous system depressant drugs; iii) Subjects 

affected by other pathologies that may influence 

the development and functionality of the 

executive system; iv) experimental research on 

animal models. 

RESULTS AND DISCUSSIONS 

We found 2941 articles, which were read the 

abstracts and evaluated if they met the study 

criteria. From these, 37 articles were selected 

that were in agreement with the initial proposal 

and were read in full and their results were 

analyzed. Finally, the following studies are left, 

which are organized in the following table. 

 

Table 1 Characteristics of selected studies 

Author and year Article title Drugs 

analyzed 

Method Database 

 

Dias, Menezes e Seabra (2010) 
 

Alterações das funções executivas 
em crianças e adolescentes. 

 

Doesn’t mention 
substance 

 

Literature review (not 
clear type) 

 

SciElo 

 
Talpos e Shoaib (2015) 

 
Executive Function 

  
Descrptive 

 
Pubmed 

Wade et al. (2018) Aerobic Fitness Level Moderates the 
Association Between Cannabis use 
and Executive Functioning and 
Psychomotor Speed Following 

abstinence in Adolescents and 
Young Adults. 

Cannabis Experimental 
research in humans 

Pubmed 
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Oomen, Van-Hell e Bossong 
(2018) 

The acute effects of cannabis on 
human executive function. 

Cannabis Systematic literature 
review. 

Pubmed 

Cohen et al. (2017). The effects of synthetic 
cannabinoids on executive function. 

Canabinóides 
sintéticos 

Experimental 
research in humans 

Pubmed 

 
Maurage et al. (2014) 

 
Attentional Alterations in Alcohol 
Dependence Are underpinned by 

Specific Executive Control Deficits. 

 
Alcohol 

 
Experimental 
research in humans 

 
Pubmed 

Scott e Scott (2013) Adolescent inhalant use and 
executive cognitive functioning. 

Inhalants (it is not 
clear which types) 

Experimental 
research in humans 

Pubmed 

Fernández-Serrano et al. 
(2010). 

Neuropsychological consequences 
of alcohol and drug abuse on 
different components of executive 

functions. 

Alcohol, cocaine, 
cannabis e heroin. 

Experimental 
research in humans 

Pubmed 

Heffernan et al. (2019). Alcohol Hangover Has Detrimental 
Impact Upon Both Executive 

Function and Prospective Memory 

Alcohol Experimental 
research in humans 

Pubmed 

Becker et al (2017). Longitudinal changes in cognition in 
young adult cannabis users 

Cannabis Experimental 
research in humans 

Pubmed 

 

Drinking more than 4 glasses of alcohol can 

cause hangover after a period of approximately 

6 hours of drinking where it is characterized by a 

malaise involving several symptoms, such as 

tremors, headache, drowsiness and nausea, 

which occurs. usually when the amount of 

alcohol in the body approaches zero16. 

Hangovers are known to cause cognitive 

impairment, although there are several 

methodological implications and limitations to 

analyze such impairments, since longitudinal 

studies are scarce16. 

The main harms found with alcohol abuse are in 

attentional, memorization and psychomotor 

processes when compared with groups without 

hangover symptoms. Working memory and 

inhibitory capacity,both capacities are 

components of executive functions, are affected 

in this state, and more recent research has also 

shown detrimental changes in FEs, especially in 

information processing speed and decision 

making16. 

Heffernan et al.16 also demonstrated in their 

research with young college students that the 

hangover state caused damage in the reaction 

of choice and in the prospective memory, which 

is related to future actions, such as remembering 

future commitments. These findings corroborate 

a study by Maurage et al.17, in which attentional 

processes are dysfunctional in alcohol-

dependent subjects, which is evidenced mainly 

in electrophysiological studies showing that 

attention-related brain areas are altered, 

showing that stimuli are delayed. and reduced in 

these subjects, especially in selective and 

divided attention. 

Studies in animal and human models indicate 

that specific components of EFs are altered in 

drug use and abuse, which may occur prior to 

the initiation of drug use and / or the transition 

between drug use and dependence, including 

changes in drug use. dysfunctional impulsivity 

and decision making18. 

Subjects dependent on substances other than 

alcohol (cocaine, cannabis, and heroin) also 

demonstrated dysfunctions in the executive 

component, particularly verbal fluency, working 

memory, reasoning, inhibitory ability, and 

decision making in a neuropsychological battery, 

where duration time has been shown to be an 

important factor for cognitive dysfunction in 
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cocaine users, producing negative effects the 

longer the duration of use, but not shown to be a 

factor that interferes with users of other drugs; 

finally, changes were also found. heroin and 

cocaine and morphological changes in the CNS, 

reducing the size of the amygdala and gray 

matter of the prefrontal cortex lateral dorsum - 

areas connected with EF-dependent functions in 

alcohol18. 

Changes in processing speed have also been 

reported in users of illegal substances in the 

form of inhalants19. Studies that analyzed the 

use of cannabis also showed cognitive 

impairments in subjects who are in transition 

between adolescence and adulthood, these 

deficits were more evident in decision making 

and memory, more specifically in working 

memory20,21,22,23. However, the authors 

argue that some important factors were not taken 

into account such as substance withdrawal time, 

as there are reports in the literature that after 

about 4 weeks these losses are no longer 

present. 

Therefore, an experimental research was 

conducted with cannabis users after 4 weeks of 

abstinence, reaching the conclusion that these 

results cannot be generalized because it is not a 

longitudinal research that follows the cognitive 

development of these subjects. The deficits 

found in this study were negligible, making the 

hypothesis that cannabis use causes long-term 

cognitive impairment in users remains 

controversial20. 

It is understood that cognitive processes are 

complex and may involve more than one 

neurobiological structure. Therefore, the 

performance of other structures besides the 

prefrontal cortex is evidenced in attentional 

processes such as the striated lateral dorsum 

and reward areas such as the nucleus 

accumbens (structure of the dopaminergic 

system), suggesting the performance of 

dopaminergic structures involved in changing 

attentional focus24. These considerations open 

space to consider whether changes caused by 

drug abuse in adolescence may have a greater 

impact on the CNS and cognition, as dopamine 

influences EFs and, as previously argued, there 

is a reduction in dopaminergic neurons in 

adolescence. physiological phenomena of 

human phylogenesis. 

In this perspective, Fernândez-Serrano18, 

reports that the literature already explains the 

various changes in the executive system of 

users of various types of substances, such as 

marijuana, cocaine and heroin, but it is still 

fragile the argument and association between 

their use and alterations in executive functions, 

as most subjects use polysubstituted substances 

and this can cause adverse effects on the 

nervous system and its development. 

FINAL CONSIDERATIONS 

The literature provides some information on 

cognitive damage caused by the use and abuse 

of drugs acting on the central nervous system, 

especially in sensitive periods such as 

adolescence, but its role on certain 

neurobiological bases and its long-term effects 

on cognition is still controversial. Thus, further 

studies are needed to clarify these gaps, given 

the increasing use of these substances either for 

recreational use or as a flight from reality. 

Even though several studies with reports of 

damage have been carried out, it is still 

controversial whether and how these damages 

manifest themselves in adolescence, since most 

studies were conducted with young people aged 

18-30 years, and there are several different 

physiological phenomena in the maturation of 

the disease. nervous system in adolescence, 

unlike adulthood, usually after 21 years of age. 

In this sense, longitudinal studies are necessary 

to assess the cognitive damage caused by these 

behaviors and their possible repercussions in 

adolescence and other stages of human 

development (adulthood and old age) in order to 

think and plan possible interventions in order to 

reduce or minimize demage. 
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