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Introduction 

Cognitive decline, whether age-related or associated 
with neurodegenerative diseases, poses an escalating 
challenge to public health systems globally. 
Neurophysiological research has elucidated 
mechanisms underlying cognitive deterioration, 
including synaptic dysfunction, reduced 
neuroplasticity, and disrupted neural network 
connectivity. Understanding these mechanisms 
enables public health policymakers to formulate 
prevention strategies that target modifiable risk 
factors such as poor cardiovascular health, sedentary 
lifestyles, and inadequate nutrition, thereby delaying 
or mitigating cognitive decline [1]. 

Electroencephalography (EEG) and functional 
magnetic resonance imaging (fMRI) have revealed 
early neural activity changes that precede clinically 
detectable symptoms of cognitive decline. These 
findings support the feasibility of large-scale 
screening programs that identify at-risk populations 
before significant impairment occurs. By 
implementing neurophysiology-informed screening 
in community health centers, early interventions—
such as cognitive training, physical exercise 
programs, and dietary modification—can be 
deployed to preserve brain function [2]. 

Public health policy can also integrate 
neurophysiological findings into educational 
campaigns promoting brain health across the lifespan. 
These campaigns could highlight the importance of 
lifelong learning, mental stimulation, and social 
engagement, all of which have been shown to 
maintain neural connectivity and delay cognitive 
decline. Neurophysiology provides the biological 
rationale for such behavioral recommendations, 
strengthening the case for policy-backed preventive 
initiatives [3]. 

Furthermore, evidence from neurophysiology 
indicates that chronic stress, sleep disorders, and 
systemic inflammation accelerate cognitive 
deterioration. Policies promoting workplace wellness, 
stress reduction programs, and accessible mental 
health services can address these underlying factors 
at the population level. Urban design that promotes 
physical activity and access to restorative green 
spaces can further enhance cognitive resilience in 
aging populations [4]. 

Finally, effective cognitive decline prevention 
policies must be culturally tailored and economically 
sustainable. Collaboration between neuroscientists, 
public health professionals, and community 
organizations ensures that interventions are both 
evidence-based and socially acceptable. Longitudinal 
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studies tracking neurophysiological markers over 
decades will be crucial for assessing the real-world 
impact of these strategies and refining them over time 
[5]. 

Conclusion 

By integrating neurophysiological insights into public 
health planning, it is possible to create proactive, 
population-wide strategies that protect cognitive 
function. Such policies not only reduce the personal 
and societal impact of dementia and related disorders 
but also promote healthier, more productive aging for 
future generations. 
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