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Chronobiology
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Homoestasis*
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Biological clock

The body 1s synchronized to night and day by a small
part of the brain known as the circadian clock.

Body functions such as heart rate, blood pressure,
temperature, digestion and brain activity, fluctuate over

cach 24-hour period, under the guidance of the circadian
clock.
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BIOLOGICAL RHYTHMS

Circadian rhythms
Ultradian rhythms
Infradian rhythms



Circadian rhythms

ircadian rhythms have a period of about 24 hours (the
word “circadian” comes from the Latin circa , meaning
“around” and dies, meaning “a day’’). There are many
examples of circadian rhythms, such as the sleep-wake
cycle, the body-temperature cycle, and the cycles in which
a number of hormones are secreted.
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Representative physiological and endocrine circadian cycles in
humans held under constant routine conditions
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Melatonin

Circadian Rhythm Marker

Secreted by the pineal gland

Hormone of darkness (inhibited by light)
sLow during day

sPeaks at 3 a.m. (5-10 Xs daytime concentration)



level of deepiness

midnight 0600 1200 1800 midnight 06:00 1200 1800 midnight
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t time of day 1 It time of day 2

The circadian rhythm in sleepiness



Circadian Rhythm for Alertness




Ultradian Rhythm

Itradian rhythms have a period of less than 24
hours. One example is the alternation of deep sleep
and REM sleep In human beings, which occurs
about once every 90 minutes when someone is
asleep.
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Infradian Rhythm

Infradian rhythms have a period of more than
24 hours. The menstrual cycle in women and
the hibernation cycle in bears are two good

examples.
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Jet-lag syndrome
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The usual advice for reducing the effects of jet lag
is as follows:

tart to adjust your body to your destination time zone in advance. If you
will be flying east, go to bed earlier and get up earlier. If you will be flying
west, go to bed later and get up later. The extra time you spend awake in
the morning in one case and in the evening in the other will be more
effective if you spend it in a brightly lit environment.

*As soon as your flight takes off, set your watch to the time at your
destination.

*Once you arrive at your destination, expose yourself to sunlight to help
your biological clock reset itself more quickly.

*During the days following your arrival, be physically active and eat a
balanced diet.

*And perhaps most important, make sure you are well rested before your
flight.
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Increased risks

Working in night shift causes disruption to the circadian rhythm and increases

O O O O

O O O O

risk of various disorders and accidents, including;:
Increased risk of cardiovascular disease
Increased likelihood of obesity

Higher risk of mood changes

Increased risk of gastrointestinal problems, such as constipation and
stomach discomfort

Higher risk of motor vehicle accidents and work-related accidents
Increased likelihood of family problems, including divorce

Probable increased risk of cancer, especially breast cancer

In addition: Sleep deprivation caused by shiftwork may increase the risk
of epilepsy in pre-disposed people.

Shiftworkers with diabetes can experience difficulties in controlling their
blood sugar levels.



Sleep problems

Shiftworkers get, on average, two to three hours less
sleep than other workers.

They often sleep through the day in two split periods, a
few hours in the morning and then an hour or so
before going to work at night.

Night workers can find 1t difficult sleeping during the
day. It’s difficult to keep the sleep environment dark,
free of noise and relatively cool.
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Circadian type inventory

following questions are concerned with your daily habits and preferences. Please indicate
t you prefer to do, or can do, and not what you may be forced to do due to work commitments.
se work through the questions as quickly as possible.

(a) Do you tend to need more sleep than other people? (LV)

(b) If you had to do a certain job in the middle of the night do you think you could do it almost
as easily as at a more normal time of day? (FR)

(c) Do you find it difficult to “wake-up” properly if you are awoken at an unusual time? (LV)
(d) Do you enjoy working at unusual times of day or night? (FR)

(e) If you go to bed very late do you need to sleep in the following morning? (LV)

(f) If you have a lot to do can you stay up late to finish it off without feeling too tired? (FR)

(g) Do you feel sleepy for a while after waking in the morning? (LV)

(h) Do you find it as easy to work late at night as earlier in the day? (FR)

(i) If you have to get up very early one morning do you tend to feel tired all day? (LV)

L. Di Milia et al. / Personality and Individual Differences 39 (2005) 1293-1305 1303

(j) Would you be just as happy to do something in the middle of the night as during the day? (FR)
(k) Do you rely on an alarm clock, or someone else, to wake you up in the morning? (LV)

O 0O O 0 0o 0o o 0o o O

Scoring: 1 (almost never), 2 (seldom), 3 (sometimes), 4 (usually), 5 (almost always).
High scores indicate a tendency towards the first of the two labels describing the dimension;
that is languid types or flexible types.
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