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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.

References

1. Maxwell S, Bigg D, Stanczykiewicz K, Carlberg-Racich S (2006) Prescribing
Naloxone to Actively Injecting Heroin Users: A Program to Reduce Heroin
Overdose Deaths. J Addict Dis 25: 89-96.

2. UNODC (2018) World drug report 2018: Drug related mortalities. Press
Release, USA.

*Corresponding author: Murali Krishnan Nambirajan, Independent Public Health
Consultant and Epidemiologist, Chennai, India, E-mail: muralikrishnan1232@
gmail.com

Received: 03-Mar-2025, Manuscript No: jart-25-165037, Editor Assigned: 06-
Mar-2025, Pre QC No: jart-25-165037 (PQ), Reviewed: 17-Mar-2025, QC No:
jart-25-165037, Revised: 24-Mar-2025, Manuscript No: jart-25-165037 (R),
Published: 31-Mar-2025, DOI: 10.4172/2155-6105.1000755

Citation: Nambirajan MK (2025) Long-Term Effects of Cognitive Training on
Neuroplasticity in Individuals Recovering from Substance Use Disorders. J Addict
Res Ther 16: 755.

Copyright: © 2025 Nambirajan MK. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Addict Res Ther, an open access journal

Volume 16 - Issue 3 « 1000755


https://www.tandfonline.com/doi/abs/10.1300/J069v25n03_11
https://www.tandfonline.com/doi/abs/10.1300/J069v25n03_11
https://www.tandfonline.com/doi/abs/10.1300/J069v25n03_11
https://www.unodc.org/wdr2018/

Citation: Nambirajan MK (2025) Long-Term Effects of Cognitive Training on Neuroplasticity in Individuals Recovering from Substance Use Disorders.
J Addict Res Ther 16: 755.

Page 2 of 2

3. IASP (2019) IASP Statement on OPIOIDS. USA. Blumberg for synthesis and investigation of Naloxone. Essays Inf Sci 6:121-130

4. European Monitoring Center for Drug DA (2017) United Kingdom Drug Report 8. Akil H, Mayer DJ, Liebesland JC (1976) Antagonism of Stimulation -produced
2017. analgesia by naloxone, a narcotic antagonist. Science Direct 191: 961-962.

5. Blumberg H, Dayton HB, George M, Rapaport DN (1961) N-allyinoroxymorphine: 9. Berglow P (2018) Commentary; The opioid overdose epidemic; evidence-
A potent narcotic antagonist. Fed Proc 20: 311. based interventions. Am J Addict 27: 605-607.

6. Lewenstein MJ, Fishman JJ (1966) Morphine derivative: US patent 3. 254: 088. 10. Strang J, Farrell M (1992) Harm Minimization for drug misusers. Bio Med J

304: 1127.
7. Garfield E (1983) The 1982 John Scott award goes to Jack Fishman and Harold

J Addict Res Ther, an open access journal Volume 16 « Issue 3 « 1000755


https://www.iasp-pain.org/publications/iasp-news/iasp-position-statement-on-the-use-of-cannabinoids-to-treat-pain/
https://www.emcdda.europa.eu/countries/drug-reports/2017/united-kingdom/harm-reduction
https://www.emcdda.europa.eu/countries/drug-reports/2017/united-kingdom/harm-reduction
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099231
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099231
https://patents.google.com/patent/US3254088A/en
http://www.garfield.library.upenn.edu/essays/v6p121y1983.pdf
http://www.garfield.library.upenn.edu/essays/v6p121y1983.pdf
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/opioid-antagonist
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/opioid-antagonist
https://onlinelibrary.wiley.com/doi/10.1111/ajad.12823
https://onlinelibrary.wiley.com/doi/10.1111/ajad.12823
https://www.bmj.com/content/304/6835/1127

	Corresponding authors

