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DESCRIPTION

Human biological systems operate on an internal timing
structure known as the circadian rhythm, which regulates
physiological, behavioral, and metabolic processes over a roughly
24-hour cycle. This internal clock is synchronized primarily by
environmental light-dark cycles, allowing the body to anticipate
daily changes in activity and rest. In modern environments,
however, widespread exposure to artificial light sources has
significantly altered natural lighting conditions, resulting in
disturbances to circadian stability and metabolic regulation.

Artificial light is emitted from various sources, including indoor
lighting
infrastructure, and commercial signage. Unlike natural sunlight,

systems, electronic devices, transportation
artificial lighting often lacks consistent intensity patterns and
spectral balance aligned with biological needs. Continuous
exposure to such lighting, particularly during evening and
nighttime hours, interferes with the body’s ability to maintain

synchronized physiological rhythms.

The suprachiasmatic nucleus, located in the hypothalamus,
functions as the central regulator of circadian timing. It receives
direct input from retinal photoreceptors that detect light
intensity and wavelength. When exposed to artificial light at
inappropriate this regulatory
desynchronized from external environmental cues, leading to

times, center can become
disruption in hormonal secretion, sleep patterns, and metabolic

activity.

Melatonin is one of the primary hormones affected by artificial
light exposure. It is normally secreted during darkness and plays
a critical role in promoting sleep and regulating circadian timing.
Exposure to bright or blue-enriched artificial light during
evening hours suppresses melatonin production, delaying sleep
onset and altering sleep architecture. This disruption can result
in reduced sleep quality and impaired recovery processes.

Cortisol, a hormone involved in stress response and energy
regulation, also follows a circadian pattern. Under normal
conditions, cortisol levels peak in the morning and gradually
decline throughout the day. Artificial light exposure at night can

alter this thythm, leading to elevated cortisol levels during rest
periods.  This
physiological stress and reduced metabolic efficiency.

imbalance may contribute to increased

Metabolic regulation is closely linked to circadian timing
systems. Processes such as glucose metabolism, lipid breakdown,
and energy expenditure are influenced by internal biological
clocks. When circadian rhythms are disrupted by artificial light
exposure, metabolic processes may become misaligned with food
intake and activity cycles. This misalignment can contribute to
reduced metabolic efficiency and altered energy storage patterns.

Insulin sensitivity is another metabolic function affected by
circadian disruption. Studies indicate that irregular light
exposure and sleep disturbances can impair the body’s ability to
regulate blood glucose levels effectively. This can lead to
fluctuations in energy availability and increased risk of metabolic
imbalance over time.

The gastrointestinal system also operates under circadian
control. Digestive enzyme production, gut motility, and nutrient
absorption follow daily rhythms coordinated with feeding
patterns. Artificial light exposure that disrupts sleep cycles can
indirectly affect digestive timing, leading to irregular appetite
patterns and altered nutrient utilization.

Neural activity within the brain is influenced by circadian
stability. Cognitive performance, attention regulation, and
emotional processing all vary depending on time-of-day
biological states. Disruption of circadian rhythms due to
artificial light exposure can result in decreased alertness during

daytime hours and impaired cognitive efficiency.

Shift workers are particularly affected by circadian disruption
caused by irregular light exposure. Occupational environments
that require nighttime activity expose individuals to artificial
lighting during biological rest periods. This leads to chronic
misalignment between internal clocks and external schedules,
increasing the risk of sleep disorders, metabolic dysfunction, and
cardiovascular strain.

Children and adolescents are also highly sensitive to artificial

light exposure due to ongoing developmental processes.
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Increased use of digital devices in nighttime environments has
been associated with delayed sleep onset and reduced sleep
duration in younger populations. This can affect growth,
learning capacity, and emotional regulation.

The spectral composition of artificial light plays an important
role in circadian disruption. Blue light wavelengths are especially
effective at influencing retinal photoreceptors involved in
circadian signaling. As a result, devices and lighting systems that
emit high levels of blue light have a stronger impact on
melatonin suppression compared to warmer light sources.

Technological solutions have emerged to mitigate artificial light
effects. Screen filters, adaptive brightness settings, and circadian-
friendly lighting systems are increasingly used in both residential
and occupational settings. These interventions aim to reduce
biological interference while maintaining functional lighting
needs.

Long-term circadian disruption has been associated with broader
health implications, including increased risk of metabolic
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disorders, mood disturbances, and reduced immune efficiency.
Although individual variability exists, consistent misalignment
between biological rhythms and environmental lighting
conditions is considered a significant factor influencing overall
health outcomes.

CONCLUSION

Prolonged exposure to artificial light significantly affects human
stability and metabolic Through

mechanisms hormonal

circadian regulation.

involving melatonin  suppression,
imbalance, and disruption of internal timing systems, artificial
lighting alters physiological processes essential for health and
well-being. As modern environments continue to evolve,
understanding and managing light exposure patterns is essential
for maintaining biological balance and supporting longterm

metabolic health.
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