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Introduction

This review and meta-analysis synthesizes fMRI studies on reward processing
in individuals with obsessive-compulsive disorder (OCD), highlighting consistent
findings of altered brain activity in key reward circuit regions. The research sug-
gests that differences in how the brain processes rewards may contribute signifi-
cantly to the compulsive behaviors seen in OCD [1].

This meta-analysis investigated how age influences the neural mechanisms un-
derlying associative memory. It found that older adults exhibit distinct patterns of
brain activity, particularly in frontal and hippocampal regions, suggesting compen-
satory or reorganizational processes as they navigate memory challenges [2].

This systematic review explores the neurobiological underpinnings of emotion reg-
ulation difficulties in social anxiety disorder. It identifies consistent patterns of al-
tered neural activity, particularly in prefrontalHimbic circuits, providing insights into
the brain’s role in maladaptive emotional responses [3].

This systematic review and meta-analysis delves into the neural underpinnings of
social cognition deficits in autism spectrum disorder (ASD). The findings point to
consistent alterations in brain regions associated with theory of mind, empathy,
and social perception, offering a clearer picture of the neural mechanisms con-
tributing to social challenges in ASD [4].

This systematic review compiles fNIRS studies investigating the neural correlates
of language development during infancy. It highlights the emergence of special-
ized brain regions for language processing in very young children, shedding light
on the early brain mechanisms that support linguistic skill acquisition and laying
groundwork for understanding typical and atypical development [5].

This review examines the intricate neurobiological mechanisms through which
chronic stress impacts brain function and, consequently, mental health. It high-
lights stress-induced changes in synaptic plasticity, neurotransmitter systems, and
inflammation, demonstrating how these alterations contribute to vulnerability to
psychiatric disorders [6].

This systematic review and meta-analysis synthesizes findings on the neural corre-
lates involved in motor sequence learning in healthy adults. It identifies consistent
involvement of motor cortical areas, basal ganglia, and cerebellum, highlighting
their roles in skill acquisition and consolidation, crucial for understanding both typ-
ical learning and rehabilitation [7].

This systematic review and meta-analysis investigates alterations in functional
connectivity within the brain’s pain matrix in individuals with chronic pain.
The findings reveal consistent changes in communication between key pain-
processing regions, offering insights into the neural mechanisms underlying per-

sistent pain and potential targets for intervention [8].

This systematic review compiles fMRI studies to delineate the neural correlates of
sleep deprivation, revealing widespread alterations in brain activity and connec-
tivity. It emphasizes how inadequate sleep impacts cognitive functions, emotional
regulation, and decision-making by disrupting networks essential for optimal brain
behavior [9].

This systematic review and meta-analysis synthesizes resting-state fMRI studies
to elucidate the neural basis of Attention-Deficit/Hyperactivity Disorder (ADHD)
in children and adolescents. It reveals consistent patterns of altered functional
connectivity within key attentional and default mode networks, providing crucial
insights into the brain’s role in ADHD symptomatology [10].

Description

Recent advances in neuroimaging and meta-analytical techniques have signifi-
cantly enhanced our understanding of the brain’s intricate mechanisms, both in
health and disease. Across a diverse range of studies, researchers are synthe-
sizing findings to delineate the neural correlates of complex cognitive processes,
developmental milestones, and various neuropsychiatric conditions. These com-
prehensive reviews and meta-analyses, often utilizing fMRI and fNIRS methodolo-
gies, provide crucial insights into how specific brain regions and their connectivity
contribute to human behavior and dysfunction.

One area of focus is on specific neurological and psychiatric conditions. A sys-
tematic review and meta-analysis on reward processing in obsessive-compulsive
disorder (OCD) highlights consistent alterations in brain activity within key re-
ward circuit regions [1]. These differences in how the brain processes rewards
are thought to play a significant role in the compulsive behaviors characteristic of
OCD. Similarly, the neurobiological underpinnings of emotion regulation difficul-
ties in social anxiety disorder have been explored, revealing consistent patterns of
altered neural activity, especially in prefrontal-limbic circuits, which illuminates the
brain’s contribution to maladaptive emotional responses [3]. This points to poten-
tial neural targets for intervention strategies aimed at improving emotional control
in affected individuals.

Further, the neural basis of social cognition deficits in autism spectrum disorder
(ASD) has been rigorously investigated. This work indicates consistent alterations
in brain regions associated with theory of mind, empathy, and social perception,
thereby clarifying the neural mechanisms behind social challenges in ASD [4].
Likewise, resting-state fMRI studies have elucidated the neural basis of Attention-
Deficit/Hyperactivity Disorder (ADHD) in children and adolescents, uncovering
consistent patterns of altered functional connectivity within key attentional and de-
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fault mode networks. This provides vital insights into the brain’s role in ADHD
symptomatology and aids in refining diagnostic and therapeutic approaches [10].

Beyond specific disorders, the impact of chronic physiological and psychological
stressors on brain function and mental health is also a critical area of study. A com-
prehensive review examines the intricate neurobiological mechanisms through
which chronic stress impacts the brain, detailing stress-induced changes in synap-
tic plasticity, neurotransmitter systems, and inflammation. These alterations are
shown to contribute to increased vulnerability to psychiatric disorders [6]. This
understanding is crucial for developing preventive and therapeutic strategies for
stress-related mental health issues. Concurrently, research into chronic pain has
revealed significant insights into its neural basis. A systematic review and meta-
analysis on functional connectivity within the brain’s pain matrix in individuals with
chronic pain consistently demonstrates changes in communication between key
pain-processing regions [8]. These findings offer valuable insights into the neu-
ral mechanisms underlying persistent pain and suggest potential targets for novel
interventions.

Understanding typical brain function and development across the lifespan remains
foundational. A meta-analysis exploring age-related differences in the neural cor-
relates of associative memory found that older adults exhibit distinct patterns of
brain activity, particularly in frontal and hippocampal regions. This suggests the
presence of compensatory or reorganizational processes that help them navigate
memory challenges [2]. Such work informs our understanding of healthy cognitive
aging. In early development, fNIRS studies have been systematically reviewed
to investigate the neural correlates of language development during infancy. This
research highlights the emergence of specialized brain regions for language pro-
cessing in very young children, shedding light on the early brain mechanisms that
support linguistic skill acquisition and establishing a groundwork for understand-
ing both typical and atypical linguistic development [5]. Moreover, foundational
aspects of learning and cognitive states are continually being explored. The neu-
ral correlates involved in motor sequence learning in healthy adults have been
synthesized in a systematic review and meta-analysis. This study identifies con-
sistent involvement of motor cortical areas, basal ganglia, and cerebellum, empha-
sizing their crucial roles in skill acquisition and consolidation [7]. This understand-
ing is highly relevant for optimizing physical training and rehabilitation. Finally,
the widespread impact of sleep deprivation on brain function has been delineated
through a systematic review of fMRI studies. This review reveals extensive al-
terations in brain activity and connectivity, stressing how inadequate sleep pro-
foundly impacts cognitive functions, emotional regulation, and decision-making by
disrupting essential networks for optimal brain behavior [9]. This collective body
of research underscores the dynamic and interconnected nature of brain function,
from basic processes to complex pathologies, and offers pathways for future ther-
apeutic and preventative strategies.

Conclusion

This collection of reviews and meta-analyses offers a comprehensive overview of
neural correlates across various neurological and psychological domains. Stud-
ies reveal altered reward processing and compulsive behaviors in Obsessive-
Compulsive Disorder (OCD) [1]. Research on associative memory indicates age-
related differences in brain activity, suggesting compensatory mechanisms in older
adults [2]. Social anxiety disorder is characterized by altered prefrontal-limbic cir-
cuit activity affecting emotion regulation [3]. For Autism Spectrum Disorder (ASD),
findings point to consistent alterations in brain regions vital for social cognition,
including theory of mind and empathy [4]. Investigating early development, a re-
view highlights the emergence of specialized brain regions for language process-
ing in infants [5]. Chronic stress is shown to impact brain function and mental
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health by altering synaptic plasticity, neurotransmitter systems, and inflammation
[6]. Healthy adults exhibit consistent involvement of motor cortical areas, basal
ganglia, and cerebellum in motor sequence learning [7]. In chronic pain, consis-
tent changes in functional connectivity within the brain’s pain matrix are observed
[8]. Sleep deprivation leads to widespread alterations in brain activity and connec-
tivity, affecting cognitive functions and emotional regulation [9]. Lastly, Attention-
Deficit/Hyperactivity Disorder (ADHD) in children and adolescents is linked to al-
tered functional connectivity in attentional and default mode networks [10]. Col-
lectively, these works enhance our understanding of brain mechanisms underlying
psychiatric conditions, cognitive development, learning, and the impact of external
factors, paving the way for targeted interventions and improved health outcomes.
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