
Sleep Drive and Your Body
Clock
Have you ever noticed that you feel more alert at certain
times of day, and feel more tired at other times? Those
patterns are a result of two body systems1: sleep/wake
homeostasis and your circadian rhythm, or internal body
clock. These systems determine your sleep drive, or your
body’s need for sleep, at any given time.

Sleep/Wake Homeostasis and Sleep
Drive

“Homeostasis2 describes a state of equilibrium between
different elements of an organism or group. . Sleep/wake
homeostasis balances our need for sleep, called a “sleep
drive” or “sleep pressure,” with our need for wakefulness.
When we’ve been awake for a long period of time, our
sleep drive tells us that it’s time to sleep. As we sleep, we
regain homeostasis and our sleep drive diminishes. Finally,
our need for alertness grows, telling us that it’s time to
wake up.

If sleep/wake homeostasis alone regulated our sleep drive,
we’d likely find ourselves yo-yoing between sleep and
alertness throughout each day. We’d also likely feel most
alert in the morning, with that alertness wearing off the
longer we were awake. Instead, we can feel just as alert at
4:00 p.m. as we might have felt at 10:00 a.m., even when
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we’ve been awake for hours. That’s because sleep/wake
homeostasis doesn’t work alone in regulating our sleep
schedule; our circadian rhythm also plays a role.

Sleep Drive and Circadian Rhythm

Our circadian rhythm approximates a homeostasis3 in
coordination with environmental cues like sunlight.
Because of our circadian rhythm, our alertness level4 dips
and rises throughout each 24-hour period, impacting the
amount of sleepiness and wakefulness we experience
during the day.

On average, people feel most tired just after midnight and
during the so-called afternoon slump that can occur after
lunchtime. Of course, sleep/wake homeostasis also
impacts how alert or tired we feel. Tiredness feels more
intense when we’re sleep-deprived, and less so when
we’ve had sufficient sleep.

Light majorly impacts circadian rhythm5, and most
people’s internal body clock roughly follows the patterns
of the sun. As a result, exposure to artificial light outside
of daytime hours can disrupt our circadian rhythm and, in
turn, our sleep drive.

What Controls Our Circadian Rhythm?

How does our body clock know what time of day it is? The
circadian biological clock is controlled by a part of the
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brain called the Suprachiasmatic Nucleus (SCN), a group
of cells in the hypothalamus that respond to light and dark
signals. When our eyes perceive light, our retinas send a
signal to our SCN. The SCN sets off a chain reaction of
hormone production and suppression that affects body
temperature, appetite, sleep drive, and more.

Each morning, as sunlight creeps in, our body
temperature begins to rise and cortisol is released,
increasing our alertness and causing us to wake up. In the
evening, as it becomes dark outside, melatonin levels rise
and body temperature lowers. Melatonin stays elevated
throughout the night, promoting sleep. As long as our
eyes perceive light, the SCN responds by suppressing
melatonin production. This explains why evening exposure
to light6, such as that from indoor light or electronic
devices that emit blue light, such as a computer or
television, make it harder to fall asleep.

Does Sleep Drive Change as We Age?

For most people, circadian rhythm changes at three key
points in our lives — during infancy, adolescence, and old
age.

When babies are born, they haven’t developed a circadian
rhythm yet. A newborn baby’s sleep cycle requires up to
18 hours of sleep7, broken up into multiple short periods.
Babies develop a circadian rhythm around four to six
months of age, at which point they tend to sleep in larger
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blocks of time8.

In adolescence, up to 16% of teenagers experience a
sleep phase delay9. Due to this circadian shift10, their
melatonin levels don’t begin to rise until later in the
evening. As a result, they naturally feel more alert at night,
making it harder for them to fall asleep before 11:00 p.m.
This wouldn’t be a problem if school start times weren’t so
early, which makes it tough for teens to get the
recommended 8 to 9 hours of sleep per night. With less
sleep, teenagers may experience trouble staying focused
during school.

Our sleep drive changes again as we age into our senior
years. As aging occurs, the internal sleep clock begins to
lose its consistency11. Older adults tend to become tired
earlier in the evening and wake up earlier in the morning,
resulting in less sleep overall and increasing the risk of
cognitive decline. Seniors experiencing Alzheimer’s,
dementia, or other neurodegenerative diseases
experience even more severe changes in sleep drive.

What Happens If Your Sleep Drive Is
Off?

When your sleep drive is off, you may feel tired during the
day and wired at night. Insomnia and daytime sleepiness
can result from a change in daylight exposure, such as
that experienced during Daylight Saving Time and jet lag.
When you travel to a new time zone, the time and light
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cues your circadian rhythm relies on are suddenly
different, forcing your brain and body to adjust. As your
sleep drive adapts to this circadian disruption, you might
feel tired or unwell and have difficulty focusing.

A thrown-off circadian rhythm can also occur if you work
irregular hours or overnight shifts. Shift work disorder can
cause insomnia, excessive daytime sleepiness, mood
problems, and an increased risk of on-the-job accidents
or injury12. Shift workers can also have hormonal
imbalances associated with cortisol, testosterone, and
melatonin levels.

It’s difficult to change your circadian rhythm. However,
you can adjust your sleep drive by following regular sleep
and wake times, allowing yourself 7 or more hours of sleep
each night, and adjusting your meal times and caffeine
intake. Night shift workers might also consider bright light
therapy. If you make lifestyle changes to promote a
healthy sleep schedule and sleep issues persist, consult a
doctor.
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