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Getting a good night's sleep is essential for development during
childhood, for health throughout adulthood, and a long life. Getting
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recover from the normal wear and tear on our bodies that builds
up each day. Using technology close to bedtime interacts with the
body’s natural processes that help us fall asleep and help us recover
so that we are prepared to take on the next day. As technology use
continues to grow, it is important that our devices go to sleep at least
an hour before we do.

AGES: 11-15

The body's clock,

\k’)v;;cnhci;’;j ge;ilfgarzzd Sleep is a part of the body's natural 24-h clock, which is called

with daytime the . The circadian rhythm regulates the body's
and nighttime. sleep-wake cycle by using information from the environment to help

Volume 12 | Article 1355260


https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260
https://doi.org/10.3389/frym.2024.1355260
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260
https://kids.frontiersin.org/article/10.3389/frym.2024.1355260

MELATONIN

A hormone produced
and released by the
pineal gland, to begin
the sleep stages of the
sleep-wake cycle.
Levels of melatonin are
increased in the
absence of light.

FREE RADICALS

Cellular waste products
that, when present at
high levels, can
damage cells and lead
to oxidative stress.

COGNITIVE
PERFORMANCE

The ability to think,
reason, solve problems,
pay attention, and
remember things.

OXIDATIVE STRESS

A condition in which
high levels of free
radicals cause damage
to the brain and body,
which can lead

to disease.

our bodies wake up in the morning and go to sleep at night. The cycle
depends on messenger chemicals called hormones produced in the
body, and it is in a delicate balance. When it is in proper balance, the
circadian rhythm allows us to stay awake and alert during the day, and
we have enough energy to complete our tasks. A balanced circadian
rhythm also allows us to go to sleep on time at night, recover from
tiredness, eliminate cellular waste products that have built up, and
repair any minor damage to our muscles that we developed during
our daytime activities—making us feel refreshed and ready to go again
in the morning.

We depend on light in the morning and darkness at night to
help the body’'s clock continue turning on schedule, regulating
the body's processes. When it gets dark outside, the absence of
light sends a signal to the brain that it is time to start the sleep
cycle part of the 24-h clock. The brain interprets darkness as a
message saying “there is no need to stay awake and alert”, and
a pea-sized gland in the brain called the pineal gland begins
to release a hormone called melatonin into the bloodstream.
Melatonin is essential for the sleep-wake cycle and it helps promote
good-quality sleep so that your body recovers and feels rested in
the morning.

The sleep cycle has four stages: N1, N2, N3, and rapid eye
movement (REM) (Figure 1). All the stages are important. During
N1-N3, growth occurs, the muscles and the immune system are
repaired, and the body and mind recover from tiredness. In the
REM stage, the brain is highly active just like when we are awake,
and this stage is important for memory development, learning,
and dreaming, as well as for decreasing the level of a type of
cellular waste product called free radicals [1]. When free radicals are
present in high concentrations, they can damage both the body and
brain cells.

For healthy, restful sleep, we must go through several sleep cycles
each night. Interruption or a decrease in the number of completed
cycles can lead to poor-quality sleep, leading to poor cognitive
performance, decreased recovery, and incomplete free radical
elimination. Repeated interruption or decreased time sleeping can
lead to a condition called oxidative stress, in which the level of free
radicals gets dangerously high. This happens because bodily processes
that normally slow down while we sleep keep running instead, like a
car that never shuts off and keeps producing exhaust. Elevated levels
of free radicals can decrease health and cognitive performance [1].
Interestingly, melatonin can help to neutralize excess free radicals in
the body, so it is believed to have a strong protective effect against
oxidative stress [2].
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Figure 1

The sleep cycle

has four stages. N1,
which lasts a few
minutes, the body

is falling asleep but has
not fully relaxed. The
heart and breathing
rates begin decreasing.
N2 lasts about 25 min,
during which the body
relaxes and body
temperature and brain
activity decrease. N3,
known as deep sleep,
lasts 20—40 min. This is
when the body is the
most relaxed and when
the most repair
happens. During the
REM stage, vivid
dreaming happens and
memory and creativity
are boosted. REM
stages begin after
about 90 min of
uninterrupted sleep,
and they increase in
length throughout

the night.

CORTISOL

A stress hormone
released from the
adrenal glands,
responsible for the
wake stage of the
sleep-wake cycle.
Cortisol levels increase
when light enters

our eyes.
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Figure 1

HOW DO LIGHT AND DARKNESS REGULATE THE
SLEEP-WAKE CYCLE?

All pathways that control essential functions in the body exist in
balance with other pathways that produce the opposite effects. This
way, the pathways can regulate each other. This is the case with
the hormones melatonin and cortisol (Figure 2). Cortisol is a stress
hormone released by the adrenal glands, which sit atop the kidneys,
and it is responsible for creating the state of being awake and alert. In
the morning, as the light from the sun enters our eyes, a signal is sent
to the brain that acts like a wake-up alarm. The release of melatonin
stops and the level of cortisol in the bloodstream rises, causing us to
feel awake and alert. This process aligns the body’s clock to the time
of day.

However, the same wake-up alarm effect happens when we use
technology at night. The light from electronic devices enters our eyes,
sending a signal to the brain that it should still be awake, alert, and on
duty. One type of light produced by most devices, called blue light, is
especially good at preventing melatonin release. The sun emits more
blue light in the morning as it rises than at night when it sets—so our
bodies are designed to respond to blue light by “waking up” [3].
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Figure 2

The circadian rhythm
aligns the body with
the 24-h day. Cortisol
and melatonin regulate
the sleep-wake cycle.
(A) In the morning,
sunlight enters the eyes
and signals the brain to
release cortisol to
awaken the body, so
that we can be alert
and productive. During
the day, cortisol
remains elevated, and
melatonin is decreased.
(B) As the sky darkens,
melatonin is released
by the pineal gland to
start sleep. Melatonin
release depends on
darkness sending a
signal to the brain.
Cortisol levels remain
decreased while
melatonin levels are
elevated.

SLEEP LATENCY

The delay of the start of
the sleep stages of the
sleep-wake cycle,
which can occur when
we use devices at night.
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Figure 2

By preventing melatonin from being released when it should be,
the brain is tricked into thinking it is still daytime even though it is
dark outside. Therefore, we do not fall asleep when we should—a
condition called sleep latency—because the brain is receiving the
message that it should be awake, alert, and functioning. Sleep latency
puts the circadian rhythm off balance, which can lead to a number
of problems.

TECH AT NIGHT AFFECTS MENTAL HEALTH

Just like our battery-powered devices, our bodies need to “recharge”
to function at their highest capacity. If our bodies’ “batteries” run
down and we do not stop to recharge, our bodies will not run as
efficiently nor function at their best (Figure 3A). Furthermore, the
bodily systems for regulating mood depend on sleep. When sleep
latency happens, other pathways that regulate cortisol levels will also
be affected [4]. In this case, people can develop mood disorders related
to elevated cortisol, including depression and other mental illnesses
[3, 4]. Scientists have discovered that people who work night shift jobs
are 40% more likely to develop depression [4], probably due to the
interruption of the circadian rhythm and general lack of sleep.
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Figure 3

For the best sleep, it is
important to put
electronics away about
an hour before going
to bed. (A) Using
electronics close to
bedtime or while in bed
prevents the normal
release of melatonin
and keeps cortisol
levels high, leading to
sleep latency, poor
sleep quality, and
increased oxidative
stress. When this
happens, the brain
cannot fully “recharge”,
which leads to poor
cognitive performance,
tiredness, and poor
recovery. (B) Shutting
down electronics
before sleep and
decreasing blue light
exposure at bedtime
can help with
melatonin production,
which promotes quality
sleep, restfulness,
recovery, and good
cognitive performance
the next day.

Figure 3

PROTECTING YOURSELF FROM SLEEP PROBLEMS

Even if you currently use your devices at night and experience the
negative effects lack of sleep can have, there are ways to help reverse
the effects and fix any imbalance in your circadian rhythm. While
scientists found that depriving rats of REM sleep for 96 h increased
free radicals and oxidative stress in the rats’ brains, these effects were
reversed after the rats had some restorative sleep [1]. This means
that, even if you feel unwell after a few nights of poor sleep, you can
restore your circadian rhythm, reduce your levels of free radicals and
oxidative stress, and get yourself back to functioning normally—simply
by getting some good-quality sleep.

Furthermore, limiting or completely eliminating the use of electronic
devices before bedtime can prevent interruption of the circadian
rhythm, which will prevent sleep latency and help the natural
sleep-wake cycle (Figure 3B). Switching the lights in your home to
lower the amount of blue light you encounter leading up to bedtime
can help, too. Red light has been shown to improve sleep quality, and
yellow and orange lights have little to no effect on the circadian rhythm
and may increase melatonin production.

Finally, if you must use technology at night, using a pair of blue
light-blocking glasses and turning on “nighttime mode” in the evening
can help to decrease the amount of blue light your devices give off.
This will limit the signals to your brain that prevent melatonin release
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and cause sleep latency, which can help you get a better night's
sleep [3, 4].

Overall, sleep is one of the most important contributors to our mental
and physical health and cognitive function. Taking care to place
our devices aside about an hour before bedtime makes a world of
difference in the sleep quality we have each night as well as our overall
physical and mental health. As a result, our circadian rhythm will be in
balance and we will be able to fall asleep and wake up around the
same times every day. Through making these efforts, we can ensure
we get regular, good-quality, and uninterrupted sleep to stay healthy
and productive.
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from my point of view. Some facts about me are that | love reading, piano, soccer,
and taekwondo. My favorite books are the Harry Potter series, Wonder, Pride and
Predjust, and because of Winn Dixie. So far, | have learned much about the brain
from my dad, and | can not wait to finish this interview.
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Hello! We are a group of Year 7—-10 students interested in science and psychology.
We think that being Young Reviewers will expand our own horizons of knowledge
and help researchers and scientists with their work!
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manuscript in the realm of pulmonary immunology. | have a great research interest
and am looking forward to my future in the field. After earning my master’s, | plan
to begin medical school and get involved in clinical research to move the needle
forward in the world of medicine. Research is the foundation of clinical practice,
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