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Abstract

Sleep is essential for physical and mental health. However, modern lifestyles often disrupt the circadian rhythm, contributing to poor
sleep quality and increasing the prevalence of sleep disorders. Prolonged circadian disruption has also been associated with adverse
cardiovascular, metabolic, inflammatory, immune, and cognitive health outcomes, highlighting the importance of preserving healthy sleep

patterns.

This review examines the role of the circadian rhythm in sleep regulation and the biological mechanisms underlying its relationship with
melatonin secretion. It also discusses how environmental cues and daily behaviors-including daytime and nighttime light exposure, screen
use, bedroom temperature, sleep environment, sleep timing, and meal timing-may influence circadian alignment and healthy sleep.

Because many of these factors are modifiable through simple, inexpensive, and accessible behavioral and environmental measures, they
may represent practical complementary approaches to supporting healthy sleep. Understanding the relationship between circadian rhythm,
melatonin, environmental cues, and daily habits may help individuals make informed choices that support restorative sleep and overall

health.

Introduction

Sleep is an essential physiological process that contributes to the
maintenance of physical and mental health. Adequate sleep
supports multiple biological functions, including metabolic
regulation, cardiovascular health, immune function, and
hormonal balance. Conversely, insufficient or disrupted sleep has
been associated with adverse health outcomes, highlighting the
importance of understanding the biological mechanisms that
regulate healthy sleep [1-7].

One of the principal biological systems involved in sleep
regulation is the circadian rhythm, an endogenous timing system
that follows an approximately 24-hour cycle. Circadian clocks are
present throughout the body and coordinate numerous
physiological processes, including hormonal activity, metabolism,
brain function, and the sleep-wake cycle. Environmental signals,
particularly the daily light-dark cycle, help synchronize this
internal timing system with the external environment. Disruption
of circadian organization may interfere with normal
physiological regulation and has been associated with adverse
metabolic, cardiovascular, inflammatory, and immune outcomes.
[1-8]

Melatonin plays an important role in the relationship between
the circadian system, environmental light, and sleep. Its secretion
follows a circadian pattern and is strongly influenced by day and
night light exposure [8].

This review examines the role of the circadian rhythm in sleep
regulation and its relationship with melatonin secretion. It also
discusses how environmental and lifestyle factors, including light
exposure, sleep timing, bedroom conditions, and meal timing,
may influence circadian alignment, with particular emphasis on
practical and accessible strategies to support healthy sleep.

Physiology of the Circadian Rhythm

The circadian rhythm is an endogenous biological timing system
that follows an approximately 24-hour cycle and contributes to the
temporal organization of physiological processes. Circadian clocks
are present throughout the body, with individual cells containing
molecular mechanisms that regulate the expression of groups of
genes according to the time of day [1].

These cellular clocks operate as part of a coordinated circadian
system that regulates multiple biological functions. Hormonal
activity, brain function, digestion, metabolism, and the physiology
of virtually every organ are influenced by circadian timing,
allowing physiological processes to occur in an organized manner
throughout the 24-hour cycle [1].

The circadian system is synchronized by environmental and
behavioral signals that help align internal biological timing with
the external environment. When this organization is chronically
disrupted, alterations may occur in several physiological processes.
Circadian disruption has been associated with changes in blood
pressure, impaired glucose regulation, increased inflammatory
processes, alterations in immune function, and an increased risk of
metabolic diseases [1-7].

Role of Melatonin in Sleep Regulation

Melatonin is closely associated with the circadian regulation of
sleep and represents an important component of the biological
response to the light-dark cycle. Light exposure influences
circadian and neuroendocrine responses, providing an important
connection between environmental lighting conditions and the
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physiological regulation of sleep [8].

The effects of light on the circadian system depend on several
characteristics of exposure, including intensity, timing, duration,
and spectral composition. In particular, the human circadian
system is highly sensitive to short-wavelength light, making
evening and nighttime light exposure relevant to the regulation
of circadian physiology and melatonin [8].

Modern patterns of artificial lighting can extend light exposure
into hours that would naturally be characterized by darkness.
Maintaining an appropriate contrast between daytime light
exposure and nighttime darkness may therefore help support
circadian alignment and the physiological processes associated
with healthy sleep [8].

Environmental and Lifestyle Factors Affecting Circadian Rhythm

Modern lifestyles have substantially altered patterns of exposure
to environmental signals that contribute to circadian regulation.
Artificial lighting and the widespread use of electronic devices
have extended exposure to light beyond natural daylight hours,
potentially affecting the distinction between daytime and
nighttime signals received by the circadian system [8].

Daytime light exposure is an important environmental signal for
synchronizing the biological clock. For individuals who spend
much of the day under artificial indoor lighting, exposure to
natural daylight can help reinforce the light-dark pattern that
supports circadian alignment. Conversely, during the evening and
nighttime hours, reducing exposure to bright light can help
preserve the environmental conditions associated with the
natural transition toward sleep [8].

In addition to light exposure, other behavioral and
environmental factors may influence sleep and circadian
organization. Sleep timing and regularity are associated with
health and circadian stability, while meal timing may interact
with metabolic and circadian processes. The thermal
environment and disturbances caused by a bed partner may also
affect sleep quality. Together, these factors illustrate how daily
environmental conditions and behaviors can influence the
physiological context in which healthy sleep occurs [3],[5],[6],[9-
11].

Natural Strategies to Improve Sleep

Supporting healthy sleep through circadian alignment does not
necessarily require multiple simultaneous lifestyle changes.
Simple and consistent adjustments to environmental conditions
and daily behaviors may help reinforce the signals that regulate
the sleep-wake cycle. The following strategies summarize
practical measures supported by the evidence discussed in this
review:

1. Darkness: Minimizing exposure to light during the sleep
period helps support the natural nighttime production of
melatonin and promotes circadian alignment [8].

2.Temperature: Maintaining a comfortably cool bedroom
temperature may help create an environment that supports
sleep [3].

3.Electronics: Reducing exposure to light from electronic
devices during the evening and nighttime hours may help
support the natural transition toward sleep [8].

4.Cell phones and other light-emitting devices: Limiting the use
of cell phones and other light-emitting devices during the
nighttime period may help reduce unnecessary light exposure
and support a sleep-promoting environment [8].

5.Computer use:
particularly close to bedtime, can help reduce exposure to bright,
blue-rich light during the nighttime period [8].

6.Sleep environment and bed partners: A bed partner’s snoring or

Limiting computer use during the evening,

frequent movements may disrupt sleep continuity and sleep quality
[6].

7.Television and nighttime light exposure: Limiting television viewing
during the evening and close to bedtime can help reduce exposure
to blue-rich light during the nighttime period [8].

8.Sleep duration and regularity: Allow sufficient time for sleep and
maintain a consistent sleep-wake schedule, including regular
bedtimes and wake times. Consistency in sleep timing supports
circadian stability and healthy sleep patterns [9, 10].

9.Meal timing: Avoiding meals close to bedtime may help maintain
alignment between eating patterns and the circadian cycle [5, 11].

Discussion
The evidence reviewed in this article highlights the close relationship

between circadian signals, daily
behaviors, and sleep. Light exposure appears particularly important

organization, environmental
because it provides a major environmental signal for circadian
synchronization [8].

An important aspect of these findings is that many of the factors
influencing sleep are potentially modifiable through relatively simple
behavioral and environmental changes. Maintaining appropriate
patterns of daytime light exposure and nighttime darkness, reducing
evening light exposure, keeping regular sleep schedules, and creating a
sleep-supportive environment represent accessible approaches that
may reinforce circadian alignment without
interventions [8-10].

requiring complex

However, the evidence supporting individual strategies varies in
strength and methodology, and associations between sleep, circadian
rhythms, lifestyle behaviors, and health outcomes do not necessarily
establish causality. Individual responses may also differ according to
age, health status, lifestyle, environmental conditions, and the presence
of sleep disorders. Therefore, the strategies discussed in this review
should be considered supportive measures for healthy sleep rather than
substitutes for appropriate clinical evaluation or treatment when
persistent sleep difficulties are present.

Conclusion

Healthy sleep is closely connected to the alignment of biological
rhythms with environmental and behavioral signals across the 24-hour
cycle. Evidence reviewed in this article indicates that appropriate light
exposure, regular sleep timing, supportive sleep environments, and
consistent daily behaviors may contribute to circadian stability and
healthy sleep.

Many of these measures are simple, accessible, and low-cost, making
them practical complementary approaches for individuals seeking to
support sleep through behavioral and environmental modifications.
Understanding the relationship between circadian rhythm, melatonin,
environmental cues, and daily habits may help individuals make
informed choices that support restorative sleep and overall health.
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