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Introduction

Age-related cognitive decline poses a growing public
health challenge, particularly in aging populations
across the globe. Neurophysiological studies have
shed light on the mechanisms underlying memory
impairment, reduced processing speed, and
diminished executive function, revealing key patterns
of neural degradation such as reduced synaptic
density and alterations in cortical oscillatory activity.
Incorporating these findings into public health
policies could facilitate early screening programs,
enabling the identification of individuals at higher
risk for cognitive decline before significant
symptoms manifest. This proactive approach would
allow timely interventions aimed at slowing
progression and preserving quality of life [1].

A substantial body of evidence indicates that lifestyle
factors—such as physical activity, diet, and cognitive
engagement—can influence neuroplasticity and
mitigate the effects of aging on the brain. Public
health strategies informed by neurophysiological data
could promote targeted lifestyle interventions
designed to strengthen neural connectivity and delay
the onset of cognitive impairment. Such programs
could be implemented through community health
centers, integrating EEG-based screenings and

individualized brain health plans tailored to each
person’s neurophysiological profile [2].

Furthermore, population-level neuroimaging and
electrophysiological  studies have  highlighted
disparities in  cognitive aging linked to
socioeconomic status, education, and access to
healthcare. Public health policies must account for
these social determinants of brain health by
prioritizing resources for vulnerable groups, ensuring
that preventive interventions and cognitive training
programs reach those at greatest risk. Embedding
neurophysiological evaluation into existing primary
care systems would provide a continuous data flow to
guide these efforts [3].

Technological advances, including portable EEG
devices and Al-driven analysis platforms, make
large-scale neurophysiological monitoring more
feasible than ever before. Public health agencies
could deploy these tools in community-based settings
to track brain health over time, detecting early
deviations from normative aging patterns. Such data
could inform not only individual care but also
national and regional policies on aging,
rehabilitation, and dementia prevention, ultimately
guiding investment in evidence-based interventions

[4].
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To ensure sustainability, public health frameworks
must include workforce training in
neurophysiological assessment, data interpretation,
and ethical considerations around brain data privacy.
Collaboration between neuroscientists, public health
officials, and policymakers is critical for developing
standardized protocols, ensuring cross-border data
compatibility, and integrating findings into actionable
health policies. Without such interdisciplinary
cooperation, the potential of neurophysiological
research to transform cognitive aging policy will
remain underutilized [5].

Conclusion

Leveraging neurophysiological insights in public
health planning offers a powerful means to address
the challenges of age-related cognitive decline. Early
detection, personalized prevention strategies, and
equitable access to brain health resources can
significantly = improve  outcomes for aging
populations, reducing the burden of cognitive

impairment on individuals, families, and healthcare
systems.
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