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ABSTRACT

Brain Rot, the Oxford word of the year 2024, poses a critical challenge to global health, with significant cognitive, mental, and behavioral
morbidity. This short communication highlights the neurological basis and explores the behavioral and psychological aspects of Brain Rot and
proposes actionable strategies to combat this threat. Data from various sources underlines the need for parental guidance, public awareness, and
stringent media literacy for promoting digital wellbeing. Addressing Brain Rot necessitates a concerted effort involving healthcare professionals,
policy initiatives, and the public.
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1.INTRODUCTION

The digital era has ushered in an unprecedented shift in information
consumption-ubiquitous social media, algorithm-driven feeds, and
micro-content formats drive concerns about cognitive overload,
diminished attention spans, and declining mental health."*’ Dubbed
“brain rot,” this phenomenon describes the cognitive and
psychological toll of excessive digital exposure.” This review
explores its underlying mechanisms, outcomes, and interventions,
drawing on neuroscience, psychology, and human—computer
interaction research.

2. Historical Context and Definition

Although Henry David Thoreau first introduced a form of “brain rot”
in Walden (1854) to critique societal intellectual decline, the concept
has resurfaced in 21st-century discourse around digital media. Its
prominence is underscored by Oxford's 2024 Word of the Year
recognition, highlighting widespread public concern over cognitive
health in the digital age. *

3. Neuroscientific Basis of Brain Rot

3.1 Attention and Prefrontal Cortex Dysfunction

Sustained attention and executive control-mediated by the dorsolateral
prefrontal cortex (DLPFC)- are compromised by habitual short-form
content consumption. This pattern induces shallow processing,
reduces working memory, and impairs goal-oriented behavior .
Neuroimaging studies show decreased DLPFC activation during
sustained tasks following digital interruptions, indicating impaired
top-down control.

3.2 Memory Disruption & Cognitive Offloading

Overreliance on digital storage (“Google effect”) weakens
hippocampal-dependent encoding. Displacement of cognitive
rehearsal leads to poorer consolidation of both episodic and semantic
memory.”" Evidence suggests synaptic downscaling in the
hippocampus caused by reduced use of internal memory networks,
leading to diminished long-term potentiation.

3.3 Dopaminergic Overload & Behavioral Addiction

Reward unpredictability-via notifications, likes, or viral content-over
activates the mesolimbic dopamine system. Similarities to substance
addiction include tolerance, compulsivity, and elevated reward
thresholds. *" fMRI findings show increased striatal activation in
individuals with digital addiction, correlated with impulsivity and

decreased prefrontal inhibition.

4.Psychological & Behavioral Impacts

4.1 Emotional Dysregulation

Social media exposure primes stress and anxiety via negative social
comparisons and fear of missing out (FOMO), creating feedback loops
of emotional destabilization .”"""” Elevated cortisol and amygdala
reactivity have been observed in users with high social-comparison
indexing.

4.2 Cognitive Rigidity
Rapid scrolling favors heuristic, superficial processing over

deliberative, analytical thinking. Users display reduced problem-
solving depth and critical reasoning.™” Encoding speed increases, but
depth decreases-measurable via reduced N400 ERP amplitudes on
semantic integration tasks.

4.3 Algorithmic Reinforcement of Cognitive Biases
Recommendation systems create homogenous echo chambers,
reinforcing confirmation bias and stifling exposure to diverse
viewpoints."* Reinforcement learning algorithms optimize for
engagement rather than epistemic diversity, narrowing cognitive
exposure.

CONCLUSION

The interplay between digital media and human cognition reveals a
complex picture of neuroplastic adaptation and vulnerability.
Prolonged digital overstimulation does not merely distract; it
restructures neural pathways governing attention, memory, and
emotional regulation. Elevated dopaminergic sensitivity, hippocampal
underuse, and cortical desensitization together represent an emerging
neurocognitive phenotype-one uniquely shaped by interactive
technologies. Combating the impact of 'brain rot' requires
interventions that go beyond behavior modification, targeting
underlying neurochemical feedback loops and structural attentional
habits. As evidence accumulates, it becomes clear that future policy,
education, and technology design must integrate cognitive ergonomics
and mental health metrics to safeguard against digital-era
impairments.
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