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Abstract

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder characterized by persistent
patterns of inattention, hyperactivity, and impulsivity. Despite its high prevalence in both children and adults, the exact
neurobiological mechanisms underlying ADHD remain poorly understood. This article aims to review the current
research on the neurobiological underpinnings of ADHD, focusing on structural and functional brain abnormalities,
neurotransmitter dysfunctions, and genetic contributions. Imaging studies have highlighted differences in the prefrontal
cortex, basal ganglia, and cerebellum of individuals with ADHD, suggesting that these brain regions are involved in
attention regulation, impulsivity control, and motor activity. Furthermore, deficits in dopamine and norepinephrine
systems are commonly observed in ADHD, contributing to the symptoms of the disorder. We also explore the role of
genetic and environmental factors in the development of ADHD. Understanding these mechanisms is essential for

improving diagnostic methods and treatment strategies for ADHD.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the
most prevalent neurodevelopmental disorders, affecting both children
and adults worldwide. It is characterized by persistent patterns of
inattention, hyperactivity, and impulsivity that significantly impact
an individual’s academic, social, and occupational functioning.
While ADHD has been extensively studied in terms of its behavioural
manifestations, the neurobiological mechanisms responsible for its
symptoms are still not fully understood [1]. Research has suggested
that ADHD may be associated with abnormalities in various brain
regions, including the prefrontal cortex, basal ganglia, and cerebellum,
which are involved in cognitive processes such as attention regulation,
motor control, and impulse inhibition. Additionally, dysfunctions
in the dopaminergic and noradrenergic systems, which are critical
for attention and executive function, have been implicated in the
pathophysiology of the disorder [2]. Moreover, genetic studies have
identified several risk genes that may contribute to the development of
ADHD, but the interplay between genetic and environmental factors
remains complex. This article will explore the current neurobiological
evidence supporting these theories, providing a comprehensive
overview of ADHD’s underlying mechanisms and their implications
for diagnosis and treatment.

Discussion

The neurobiological mechanisms of ADHD have been studied
extensively over the past few decades, revealing critical insights into its
underlying pathophysiology. Structural and functional neuroimaging
studies have consistently shown abnormalities in several brain regions
associated with attention, impulse control, and motor activity [3]. The
prefrontal cortex, basal ganglia, and cerebellum have emerged as key
regions involved in the dysregulation of behavior observed in ADHD.
Specifically, the prefrontal cortex, which plays a central role in executive
functions such as planning, attention, and inhibition, is often found to
be underactive in individuals with ADHD. This underactivity is believed
to contribute to the characteristic difficulties with sustained attention
and impulse control [4]. The role of neurotransmitters, particularly

dopamine and norepinephrine, in ADHD is another area of significant
focus. Dopamine dysfunction, in particular, is thought to play a
crucial role in ADHD’s symptomatology, as this neurotransmitter is
involved in reward processing, motivation, and cognitive function [5].
Abnormalities in dopamine signaling, especially in the prefrontal cortex
and striatum, have been linked to both hyperactive and inattentive
symptoms. Similarly, norepinephrine dysregulation, particularly in the
frontal lobe, is believed to affect attention and arousal levels. Genetic
studies have added another layer of complexity to the understanding of
ADHD [6]. Although no single gene has been identified as the primary
cause, numerous genetic variations have been associated with ADHD.
These genetic factors likely interact with environmental influences,
such as prenatal exposure to toxins, low birth weight, and early
childhood adversity, further complicating the disorder’s pathogenesis
[7,8]. Despite these advances, the relationship between genetics and
the environment remains unclear, and further research is needed to
identify the precise mechanisms by which these factors contribute to
the development of ADHD.

Importantly, the clinical implications of these neurobiological
findings are significant. A better understanding of the neurobiological
basis of ADHD could lead to improved diagnostic tools, more effective
interventions, and personalized treatment strategies [9]. Currently,
medications such as stimulants and non-stimulants primarily target
the dopaminergic and norepinephrine systems, and these treatments
have been shown to be effective in alleviating symptoms for many
individuals with ADHD. However, these treatments do not address

*Corresponding author: Zamia Coastal, Department of Community Health
Sciences, Rady Faculty of Health Sciences, University of Manitoba, Canada,
E-mail: coastalmia@gmail.com

Received: 03-Mar-2025, Manuscript No: jcalb-25-164610, Editor assigned: 05-
Mar-2025, Pre QC No: jcalb-25-164610 (PQ), Reviewed: 19-Mar-2025, QC No:
jcalb-25-164610, Revised: 24-Mar-2025, Manuscript No: jcalb-25-164610 (R)
Published: 30-Mar-2025, DOI: 10.4172/2375-4494.1000733

Citation: Zamia C (2025) Understanding the Neurobiological Mechanisms of
Attention-Deficit/Hyperactivity Disorder (ADHD). J Child Adolesc Behav 13: 733.

Copyright: © 2025 Zamia C. 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 Child Adolesc Behav, an open access journal
ISSN: 2375-4494

Volume 13 « Issue 3 + 1000733



Citation: Zamia C (2025) Understanding the Neurobiological Mechanisms of Attention-Deficit/Hyperactivity Disorder (ADHD). J Child Adolesc Behav

13: 733.

Page 2 of 2

the root causes of the disorder and are not effective for everyone [10].
Research into the neurobiology of ADHD may ultimately lead to novel
therapeutic targets, including non-pharmacological interventions, that
could help those who do not respond to current treatments.

Conclusion

In conclusion, the neurobiological mechanisms of ADHD are
multifaceted, involving abnormalities in brain structure, function, and
neurotransmitter systems, as well as complex genetic-environmental
interactions. While significant progress has been made in
understanding the disorder’s underlying mechanisms, much remains
to be learned. Future research should focus on further elucidating the
role of neuroplasticity and how environmental factors may influence
neurobiological changes over time. Additionally, the development of
more refined neuroimaging techniques and genetic research methods
will be crucial in advancing our understanding of ADHD. Ultimately,
a more comprehensive understanding of the neurobiology of ADHD
holds the promise of more effective and individualized treatment
strategies, improving the quality of life for individuals affected by the
disorder.

Acknowledgement
None
Conflict of Interest

None

References

1. Jurate V, Mika S, Petri L (2002) Electrokinetic soil remediation--critical
overview. Sci Total Environ 289: 97-121.

2. Zhiping S, Hui Z, Yunhong Z (2010) Polyimides: Promising energy-storage
materials. Angew Chem Int Ed 49: 8444 - 8448.

3. Cavallaro G, Lazzara G, Milioto S (2010) Dispersions of Nanoclays of
Different Shapes into Aqueous and Solid Biopolymeric Matrices. Extended
Physicochemical Study. J Surf Colloids 27: 1158-1167.

4. Lee J, Cameron |, Hassall M (2019) Improving process safety: what roles for
digitalization and industry 4.0? Process Saf Environ Prot 132: 325 - 339.

5. Baraud F, Tellier S, Astruc M (1997) lon velocity in soil solution during
electrokinetic remediation. J. Hazard Mater 56: 315-332.

6. Hong Ji, Weiqiu H, Zhixiang X, Jiagi Z, Zhuang W, et al. (2019) Experimental
study on removing heavy metals from the municipal solid waste incineration
fly ash with the modified electrokinetic remediation device. Sci Rep 9: 8271.

7. LeBorgne S, Paniagua D, Vazquez-Duhalt R (2008) Biodegradation of organic
pollutants by halophilic Bacteria and Archaea. J Mol Microbiol Biotechnol 15:
74-92.

8. Agamuthu P, Abioye OP, Aziz AA (2010) Phytoremediation of soil contaminated
with used lubricating oil using Jatropha curcas. J Hazard Mater 179: 891-894.

9. Bergerson JA, Keith D (2010) The truth about dirty oil: is CCS the answer?
Environ Sci Technol 44: 6010 -6015.

10. Carlson HK, Stoeva MK, Justice NB, Sczesnak A, Mullan MR, et al. (2015)
Monofluorophosphate is a selective inhibitor of respiratory sulfatelreducing
microorganisms. Environ Sci Technol 49: 3727-3736.

J Child Adolesc Behav, an open access journal
ISSN: 2375-4494

Volume 13 « Issue 3 + 1000733


https://www.sciencedirect.com/science/article/abs/pii/S0048969701010270
https://www.sciencedirect.com/science/article/abs/pii/S0048969701010270
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002439
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002439
https://pubs.acs.org/doi/abs/10.1021/la103487a
https://pubs.acs.org/doi/abs/10.1021/la103487a
https://pubs.acs.org/doi/abs/10.1021/la103487a
https://www.sciencedirect.com/science/article/abs/pii/S0957582019317057
https://www.sciencedirect.com/science/article/abs/pii/S0957582019317057
https://www.sciencedirect.com/science/article/abs/pii/S0304389497000733
https://www.sciencedirect.com/science/article/abs/pii/S0304389497000733
https://www.nature.com/articles/s41598-019-43844-w
https://www.nature.com/articles/s41598-019-43844-w
https://www.nature.com/articles/s41598-019-43844-w
https://www.hindawi.com/journals/archaea/2018/3194108/
https://www.hindawi.com/journals/archaea/2018/3194108/
https://link.springer.com/article/10.1007/s11274-016-2137-x
https://link.springer.com/article/10.1007/s11274-016-2137-x
https://pubs.acs.org/doi/full/10.1021/es903812e
https://pubs.acs.org/doi/abs/10.1021/es505843z
https://pubs.acs.org/doi/abs/10.1021/es505843z

	Corresponding author
	Abstract 

