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Introduction
Substance use disorders (SUDs) are associated with significant 

impairments in cognitive function and alterations in brain structure 
and connectivity. These neurobiological changes often persist long after 
cessation of substance use, posing challenges to sustained recovery 
[1]. Cognitive training, designed to enhance executive functions 
such as memory, attention, and decision-making, has emerged as a 
promising intervention to promote neuroplasticity and support long-
term recovery. By targeting and strengthening specific neural circuits, 
cognitive training may not only restore cognitive abilities but also 
contribute to lasting changes in brain structure and function. This 
review aims to examine the long-term effects of cognitive training on 
neuroplasticity among individuals recovering from SUDs, exploring the 
mechanisms, outcomes, and clinical implications of these interventions 
in fostering durable cognitive and behavioral resilience [2].

Discussion
The findings from this review highlight the substantial potential 

of cognitive training to support long-term recovery in individuals 
with substance use disorders (SUDs). Cognitive impairments 
resulting from addiction—such as deficits in attention, memory, and 
executive function—are well-documented, and these deficits often 
persist even after prolonged abstinence. Cognitive training offers a 
unique opportunity to address these lingering cognitive challenges 
by stimulating neuroplastic changes that enhance brain function 
and structure. Research indicates that cognitive training can lead to 
significant improvements in cognitive performance, particularly in 
areas such as memory, executive control, and problem-solving abilities 
[3]. These improvements are not only beneficial in terms of cognitive 
function but also contribute to greater emotional regulation and coping 
strategies, which are critical for preventing relapse. By promoting 
neuroplasticity, cognitive training helps individuals "rewire" neural 
pathways, potentially reversing some of the cognitive impairments 
caused by substance use [4].

Moreover, the long-term effects of cognitive training suggest 
that these interventions have the capacity to induce lasting neural 
adaptations. These changes may be particularly impactful for individuals 
recovering from SUDs, as they often struggle with the ability to manage 
stress and regulate their emotions [5]. By improving cognitive flexibility 
and enhancing problem-solving abilities, cognitive training supports 
more adaptive behaviors and helps individuals build resilience against 
the triggers that might lead to relapse. Despite promising findings, 
challenges remain in fully understanding the underlying mechanisms 
of cognitive training in addiction recovery [6]. The heterogeneity in 
treatment response based on factors such as the type of substance used, 
duration of addiction, and individual differences in brain structure 
and function indicates that a one-size-fits-all approach may not be 
effective. Tailoring cognitive training interventions to the specific 

needs and cognitive deficits of each individual could improve efficacy. 
Furthermore, the long-term sustainability of cognitive training effects 
needs further investigation, as the current body of research often 
focuses on short-term outcomes [7].

Additionally, while cognitive training offers significant potential, 
it should be seen as part of a broader, integrated treatment approach 
[8]. Combining cognitive training with behavioral therapies, 
pharmacological support, and lifestyle interventions may provide the 
most comprehensive path to recovery [9]. In conclusion, cognitive 
training represents a promising tool for enhancing neuroplasticity and 
improving long-term outcomes for individuals recovering from SUDs. 
Continued research into the optimal methods, long-term effects, and 
mechanistic pathways will be essential for refining these interventions 
and ensuring that they are tailored to the diverse needs of individuals 
in recovery [10].

Conclusion
This review highlights the potential of cognitive training as a 

powerful tool in supporting long-term recovery for individuals with 
substance use disorders. By promoting neuroplasticity, cognitive 
training can help restore cognitive functions that are often impaired 
by addiction, such as memory, attention, and executive control. The 
long-term benefits of these interventions extend beyond cognitive 
improvement, offering individuals better emotional regulation and 
resilience against relapse triggers. However, further research is needed 
to understand the underlying mechanisms, optimize treatment 
protocols, and explore the sustainability of cognitive training effects. 
Integrating cognitive training with other therapeutic approaches may 
offer the most effective path forward, paving the way for a more holistic, 
tailored recovery model that fosters lasting change in brain function 
and behavior.
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