
507Copyright © All rights are reserved by Victor Matheus Lopes Martinez.

Open Access Journal of Complementary 
& Alternative Medicine

Review Article

Contributions of Physical Exercise as Auxiliary Treatment in 
Patients with Substance-Use Disorder

Victor Matheus Lopes Martinez* and Sophia Gielow Marrero 
Pontifical Catholic University of Rio Grande do Sul, Brazil
*Corresponding author: Victor Matheus Lopes Martinez, Pontifical Catholic University of Rio Grande do Sul, Brazil

Received:  January 23, 2022                                                                                                             Published:   February 21, 2023

ISSN: 2644-1217

DOI: 10.32474/OAJCAM.2023.04.000188

Introduction
Substance-use disorders is a group of disorders in which 

individuals develop addictive behaviors in relation to substances 
with a high addictive content, such as licit drugs such as alcohol 
and tobacco and illicit drugs such as cannabis, cocaine and crack 
[1]. The incidence of substance-use disorders is huge, for example, 
according to the National Survey on Drug Use and Health [2]. 
in the United States alone, almost 41 million individuals over 12 
years of age have had some disorder in as a result of substance-
use in 2019, which is alarming. Several treatments are developed  

 
and tested throughout the world, with the use of medication and 
psychotherapy being very common, as well as changes in the context 
of the individual that do not encourage the use of the substance to 
which the person is addicted [3,4]. 

One of the alternatives that has been studied in recent years 
is the use of stress control strategies with bodily practices such as 
yoga, meditation, mindfulness and physical exercise. In common, 
these techniques work by altering the psychophysiological and 
neurobiological mechanisms of perception of stressful situations 
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that in general lead to the inappropriate use of the addictive 
substance, as well as working on the reward system in order 
to readapt this mechanism through neuroplasticity [3,5]. Thus, 
the objective of this brief narrative review is to shed light on the 
possibility of physical exercise as complementary strategies in the 
treatment of individuals with substance-use disorders.

Physical Exercise Mechanisms That Reduce 
Substance-Use Disorders

The individual, when using drugs, causes a change in his 
neurobiological mechanisms, especially in his reward system, 
considering that when receiving the chemical stimuli arising 
from the use of the substance, there is a type of “kidnapping” of 
the will, that is, the user becomes hostage to drug use, dependent 
on continuous use and, depending on the substance in question, 
quickly what was initially experienced as something pleasurable 
gradually begins to become the escape from abstinence [6] . That 
is, the person, after a brief period of continued use, stops using 
the drug for pleasure and starts using it to obtain a kind of escape 
from the displeasure of not being under its effect [6,7]; This habit 
increases the probability of the emergence of mental disorders 
such as anxiety, as it disrupts the neurophysiological mechanism 
of stress, the individual begins to incessantly seek the use of the 
substance again, which can lead to pathological cycles of mental 
disorders.

The substance use disorder favors the emergence of some mental 
disorders, especially anxiety, so that both disorders seem to feed 
off each other, because even though both may occur independently 
of each other, the occurrence of one favors the development of the 

other, generating a vicious cycle, such as tobacco use, in which the 
anxious individual uses cigarettes to relieve their symptoms, but 
precisely the act of smoking increases the probability of the person 
developing an anxiety disorder due to the withdrawal symptoms 
caused by the use [8,9]. Adding this to traumas that may occur 
throughout the human being’s life, the use of some psychoactive 
substance can trigger several psychiatric problems [10], as well 
as such mental problems can lead the individual to flee from their 
reality through the consumption of narcotics [11,8].

It is also important to point out that the control of substance 
use combined with physical exercise to promote considerable 
improvements in mental health aspects [12]. The data suggest that 
when practicing physical exercise, the release of neurotrophins 
(such as BDNF) occurs, which promote neurogenesis and, above all, 
neuroplasticity, something that is extremely altered in drug users 
(in search of drug rewards or withdrawal symptoms). [13], and 
the result tends to be a reduction in clinical symptoms of mental 
health, as the individual will have greater attentional control 
(improvement in their executive functions), return to normal use 
of the reward system and consequent formation of new, healthier 
habits (replacing the old one of drug addiction), such as in this 
case the regular practice of physical activity [12,14,15]. even if 
remnants of addiction remain for a prolonged period of time after 
cessation of use [13,7]. In addition, environmental change in the 
way of removing triggers that lead to the consumption of drugs and 
substances with high addictive pleasure can by creating situations 
in which healthy habits are promoted at the expense of bad habits 
[15] (Figure 1)

Figure 1: Mechanism diagram of illegal drug use habit replaced by exercise habit [15].

It is also important to point out that physical exercise, 
according to [14] should be at a self-selected intensity, as this 
promotes the perception of exercise autonomy, increasing the 
feeling of competence, including 2 of the 3 basic psychological 

needs [16]. Still, this self-selection would influence the individual 
to mask the interoceptive cues, that is, the subjective perception 
of effort decreases, which in addition to making the person able 
to remain for a longer period of time in the activity, can also 
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improve the neuroplasticity mechanisms and increased control 
and functioning of the prefrontal cortex (PFC) (an area related to 
executive functioning). This greater top-down functioning of the 
PFC improves executive functions, including inhibitory control, 
which can help patients with substance use disorder to control 
their emotional impulses that direct them to make indiscriminate 
use of the addictive substance [14,15].

This so-called “top-down” mechanism, that is, top-down 
control, in which the central nervous system (CNS) and, above all, 
the most superficial layers of the brain, responsible for our rational 
behaviors, the neocortex (places such as the prefrontal cortex itself) 
control biological alterations, including the desire to use narcotics, 
since the desire to use these substances comes from subcortical, 
more primitive areas of the brain, regions that control emotions, 
the limbic system (Figure 2).

Figure 2: Pace control during continuous exercise while integrating top-down (cognitive functions) and bottom-up processing 
factors (physiological responses) [14].

↑Indicates an increase; ↓ indicates a decrease. Support for the proposed psychological and social/behavioral mechanisms is 
primarily from human research while support for the neurobiological mechanisms is primarily from animal research. HPA, 

hypothalamic-pituitary-adrenal.
Figure 3: Potential mechanistic pathway between physical activity and substance use [12].
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Conclusion
Thus, we can see that physical exercise, through neurobiological, 

psychological and behavioral mechanisms, can promote the 
reduction of substance use. Neurobiological mechanisms such as 
increased neuroplasticity, regulation of the hypothalamus-pituitary 
gland-adrenal gland (HPA) axis (which regulates the activation of 
the autonomic nervous system when facing stressful situations that 
may perhaps trigger the use of these substances) and release of 
neurotransmitters such as serotonin and dopamine that regulate 
motivation and inhibitory control. As for psychological mechanisms, 
dependent on these neurobiological changes, they reduce mental 
disorders such as depression, anxiety and stress through increased 
stress control (since by controlling stress, the individual tends to 
suffer fewer mental health symptoms) and improve executive and 
cognitive functioning , by promoting inhibitory control to curb 
substance use impulses, as well as improving decision-making, 
preventing misuse [12] (Figure 3). Finally, physical exercise seems 
to help promote a reduction in substance use through several 
neural, behavioral and environmental pathways, which makes this 
a very interesting auxiliary strategy in the fight against addictive 
disorders. It is recommended that more empirical studies be 
conducted to better understand the real action of exercise in these 
clinical conditions.
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