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Good morning

®

Plants need
sunlight
energy as a
fuel, they
catch it via
their leaves

through the

photosynthesis.

Oh | am so tired ever
morning, | couldn't get to
sleep last night

| don't understand why

To maximise energy
intake, plants are able to
anticipate the sun's
position in the sky. so they
can turn their leaves in
the right direction at
every moment of the day

Ja0l.

Let me show you
something

Without this, they would
waste a lof of energy
trying to react to the sun’s
movement in real time

This way, plants
optimise their

Q \ikotos ynthesis

1
Did you ever wonder how plants
can turn their leaves depending
on what time it is?

(| must confess,
| ldidat

J Il (

Okay cool

But | don't see how this affects
my tiredness |
We're
getting
there




Your circadian clock

This 24 hours cycle is brought about It all of them were working

Like plants, your bod e ci A , independently, th.at wquld be a mess.
works on a gék c ycley, by t:eni::’?: dﬁ?\;zzt;\xri::\l{ckm Thus, a central circadian clock, also
based on a day period, affecting the body called the cmrcadum pacemaker,
which is determined by coordinates them
the Earth's rotation of 24h
on ifs own axis “circa" : about Like the
~“diem" : a day conductor of

an orchestra,
it syachronises
all the clocks
of your body to
a uniform
internal time.

/ Each of your cells
and organs have
a clock

The conductor giving the rhythm in

your body is a structure of the The circadian But the most tmpor tant. {'unctlon.
brain: the 5CN, for suprachiasmatic clock generated controlled by your circadian clock is
nucleus. by the SCN your SLEEP-WAKE CYCLE

impacts on many
processes. If
regulates
performance
and immunity. It
could also may be
involved in

A tiny collection ' appetite..
of neurons right
in there
Just like this plant, your Well, this is all made possible by ...

body knows what time
it is and when it's time
to sleep.

| didn't even know | was capable of that
But where does the info come
from ?



Sensing and perceiving light

Here is half a 5 Ws abl
it o ege | (gl conologh many s gt
sets is not a perfect 24h, send }tgkt information to the brain,
we need a way where all for vision for example
our internal clocks can get

on the same rhythm N | — |

And light helps to
synchronise our
central circadian
clock with our

environment Light is perceived by
the refina, a thin
layer of cells at the
back of the eye
—— - . and colour vision is possible thanks to
Waif, "light Visible uikt is a range of tke cones: a type of light-detecting cells.

light
Visible light

wavelengths'? wavelengths between Uliraviolet
There are 3 types of cones, each sensing
?
What's that? (UV) light and Infrared (R) light.. one range O*V wavelenaths - short (5),
medium (M), and long (L)
Medi L
wasbfervfgths wavtl;l:\v;\ths wave(l’mgths RETINA
‘ (L \VAVAVAVAVAVAV AN m
—

This is how colour vision works, but it's a bit different from the way in which These cells are sensitive to
you sense the light that synchronises your circadian clock to sunrise and sunset. short-wavelength light, which

appears violet, blue and cyan to us.
cell exis s for this purpose*:

Its job is to send light signals
to the circadian clock in the SCN
*)
Hey it's dark ouf therel

* Neuroscientists call them the ipRGCs : intrinsically photosensitive retinal ganglion cells

Another t pe of light sensitive

Do you see it
coming ?

What?




Rhythms in the evening

The cells responsible for
circadian rhythms are
sensifive fo blue light

If you activate
these cells
with artificial
light during
night time,
your circadian
clock will be
stimulated like
it's day time.

0k | see. So in order not to shift our
rhythms, we shouldn't send a

daytime signal with bright light to

our circadian system during the nigh

l No, bright

evening
] lighting can
\ do 50 as
\ well

(2]

¢ factors can make it

That's why you should avoid bright
light emitted from smartphones and
computers, which activates your
light-sensitive cells and makes you
keep going.

Wow ok
| was sleeping.
What are u
doing?

v,

~
(e

What time
is it?

This wrong-timing- stimulation can
lead to disruption of the circadian
rhythm and hence to sleep problems,
such as insomnia.

¢ o4

That's why turning your screens to a
night mode (less blue light) or just
reducing the brightness can avoid

stimulating your circadian clock at the

wrong time.
e Does this only happen
of cm:E: tl;%ker with the ligk{ from a What?
smartphone?

more difficult for
you to fall asleep

For instance, the
arousal driven by
exciting content you
see on instagram
can also delay your

falling asleep.

The circadian clock shifting
and holding up my sleep

When night comes, the brain —
under the influence of the SCN
and its clock — secretes a
substance called MELATONIN. The
hormone of darkness.

(e}
N
Q)/\/Y
ﬂ (o]

This molecule signals to the

body that it's nighttime, leading
to changes in your body (eg. a
decrease in body temperature)



Melatonin secretion and its suppression by light

In normal conditions, melatonin is In diurnal animals, melatonin is a But the light
synthesised during the night.. signal for sleep. environment

has been subject

to many changes
for humans

since the arrival

C aw

17h Uh 9

.but it is not produced
throughout the day

still secreted during the nl%kt but it is
Y

- melatonin has ditferent effects

a signal for activi

z
Z I nocturnal animals, melatonin is | of artificial ltgkt
= during the 19th
3

s

depending on the species

A

2R
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With artificial light and our indoor lifestyle,
light doesn’t stop with the sunset

Q This can lead to

circadian disruption and
sleep disturbances

50 light in the
environment contains
blue light

Blue light stimulates
circadian cells in the
retina

Circadian cells acts on
the SCN and suppress
melatonin secretion
(just like in daylight)

*Light-emitting diodes

Bright light can
reduce night time
secretion of
melatonin
depending on the
light environment
and the kind of
light bulb used (LED,
incandescent,
fluorescent)

All my light comes
from LED lights ..

Don't panic, you can
just dim. your lights
in the evening

centur y

In 2014, the
Physics Nobel
Prize was
awarded for
the invention
of blue LEDs,
which paved
the way to
making
white-light
with
energy-saving
LED light
sources

Plus, all humans
aren’t equally
sensitive fo
melatonin
suppression by
indoor lights

But for people
having sleep
problems, getting
less bright light at
mgh% can be
helpful for better
sleepl



Chronotype and sleep timing preferences

0k, if | understood
correctly, my body
knows when it's
time to sleep thanks
to my circadian
rhythm, but it can
be disrupted b
bright light in the
evening. Am | right ?

Yes, it depends on
our circadian

rhythm..

But it also depends

on the amount of

sleep you had and
how long you've been
awake since.

On average, adults need
between 7-3h of sleep per
day.

on top of that, sleep preferences
vary a lot among individuals, and
depending on your stage of life.

How about you? How do
you like To sleep?

| am neither
G MOrning
nor an
evening
person.

s
)
'

Having to start the day very early
(eg., for school or work) can be
de%rimental to night owls who

buring adulthood, some people are
night owls: feeling tired in the
morning and awake in the evening,
and some are morning larks: rising
early and being most active in the
morning. This is our chronotype.

cannof follow their own
sleep-wake cycle.

It's like :

' Your sleepiness = circadian .
clock x internal battery level

The circadian clock starts working
before you are born.

Rhythms are stabilized in childhood.

Then during puberty, it shifts to evening
preference, with ongoing changes in sex
hormones and behaviour (staying up
late, exposure to evening lights). This
can cause troubles for teenagers who
must get up early for school.

Eveningness fends to peak in the earlier
twenties and then drifts towards more
and more morningness with aging.

Boy that was fast

S0 what you are
telling me is that
changing my
sleep-wake cycle
rhythm can be
harmful ?




Circadian rhythms shifting and consequences

Well, there's a relationship Night shift workers are more

between sleep disorders
and mood disorders for 4 Fau e et o e Yﬁ'ﬁﬁiﬁﬁ%@t&’eilfffsgﬂ%
cure. associated with sleep troubles difficultics in maintaining

personal relationships

Like
depression ?

Circadian disruption induced
via jet lag and shift work
tend to exacerbate mood

disorder symptoms in
susceptible individuals

instance

The best they can do is fo ensure

that they take naps at the right

time, and avoid being exposed fo
bright lights at certo\intpolnts

Similar symptoms have been
observed in jet-lag shiftings of
regular travellers.

That's rough!
s there anything
they can do?

ht
he

Although it's important for ni
shift workers to be aware of
risks of their job.

i

But did you know that a big part of keep your energy for this evening,
the population is affected by | am already late

And fun fact: It is generally worse

i East.
trowelting trom West folEast something called 'social jet-lag' ?

phase
shifted like
Go visit Europe you would

they said




Social jetlag

I'm homel

You look 50 busy

I've been chewing over the . Basically, it's the same as jetlag Like when you party late during
meaning of social jet-lag all from Travelling, except you the weekend after a week of
day. shift yourself even if you don't waking up early, you are shifting

actually go anywhere

and? your rhythm.

I this situation, you would shift
your sleep-wake cycle pattern on
several days a week

I don't have a clue
what it could be.

n MOSt cases, resynchronislng Tkﬂt'S CVGZy that lt kﬂS that
much impact on our moods...

the circadian clock with the
environment helps to avoid or
reduce the affective disorders

that can affect people when

they are shifted.

Power of the BRAIN




The relationship between sleep and mood

0k, this explains mental troubles
that night shift workers and
long-distance regular travellers
can have.

.but what about sleep
disturbances themselves?

I still don't know
why | can't sleep
at night

Do you know
how sleep
works?

No, tell me Mr Know-It-All




Sleep phases and dreams

For centuries people thought that sleep was a uniform passive state of rest. Nowadays, scientists are better at
studying sleep. The approach used to record sleep activity, called polysomnography, is also used to diagnose some
sleep disorders for instance. It consists of the patient spending nights in a sleep laboratory. Thanks to this
technique, sleep can be understood better!

Ready for a good
night of sleep

BR\; studying sleep, scientists have discovered that sleep oscillates between different states: stages N1, N2, N3 and
apid Eye Movement (REM). Our respiration and heart rate (and others) vary depending on the phase we are in.

Ah h 2h bh Sh 6h 7h 8h Sh
} ; — : : | ' | | > Time of sleep
awake
S N
S
(V)]
S Nzl
s HEART RATE
@ RESPIRATION
N3
REM (rapid eye movement) is a phase KEM-PMSC is when the .dVWMS oceur,  Now that you have understood what
also called paradoxical sleep. Your especially the most bizarre ones. REM is, if is easier to understand
eyes are making large movements When you remember your dreams pathologies like narcolepsy
when you wake up, it's very probable

behind your eyelid. .
you were in REM-sleep.

creepy

O

Humans have 5 or 6 REM phases per
night. Scientists suggest that this
stage of sleep would promote
learning functions.

10



Narcolepsy and insomnia

Narcolepsy affects the brain's ability to control the
sleep-wake cycle.

This condition can impair people's lives due to excessive
daytime sleepiness (which can cause accidents and result

in poor performance at school/work)

In addition to having trouble
staying awake, people with
narcolepsy have REM sleep at
abnormal times (within 15
minutes of falling asleep compared
to 90 minutes)

REM

Narcoleptic
REM

Non-narcoleptic
15 mmn 90 min

In fact, chronic insomnia is usually

linked to other troubles It is often linked

to other mental
health conditions
(stress, anxlet\b,,
depression, PTSD¥,
drugs), but it can
also be linked fo
Alzheimers,
epilepsy or
chronic pain.

|

A large proportion of

people experience
insomnia at some point in
their lives

!

*PTSD: Post-traumatic stress disorder

The main hypothesis explaining narcolepsy is a lack of
hypocretin in the brain, a protein that promotes

wakefulness and regulates REM-sleep

Does
insomnia
work the
opposite

AN
kR

()
It might be stress for me..
But what can

we do against
insomnia ?

11



Good habits to support your circadian clock and sleep-wake cycle

It is important to keep good habits
for your circadian cycle. It can
really make a big difference to your
sleep quality!

Even if you don't have any
medical problems like insomnia,
many small things can be done

to improve sleep.

In sleep medicine, chronic
insomnias can be treated by
cognitive behavioural therapies.

Keep a regular time
to go to bed, not to be
shifted.

Try not to ignore a
feeling of being sleepy;
it is a window of
opportunity to sleep.

(2] / o

Avoid going to bed with a
full or empty stomach

Speaking of which, you
should also take care of
ad justing nutrition to
circadian timing

Spend a lot of time outside
during daytime hours (in
particular in the morning) and

have a bath of light
It is no longer a good time fo eat
the soup
You should give it to me
I Be aware of the stimulant

effect of substances like
caffeine, tea, alcohol
< _ and nicotine

12



Nutrition and exercise in circadian rhythms

Your body is better at digesting
food during the day: the
metabolism is optimised that way

I'm not the one
responsible for it

It is also encourageo
close to bed time, while sleeping,
or very early in the morning
when melatonin levels are high.

Studies have shown that performance
for the same exercise is higher in
the afternoon than in the morning.

But people who exercise in the
Morning show an increase in energy
expenditure on the following days.

To train or
not to frain

4

IT's up To you To choose whether
you do sport in the morning or
the afternoon

v

It is recommended to eat during a 1zh period or less per day (e.g. from
7am to 7pm or from 8am to 8pm).

Oh

K N 24k

12h period

INT AKE

And humans should also eat most of their calories during the first
part of the day.

Eating times follow
a circadian

rhythmicity.

B

No risk for me, I'm
not doing any
exercise

.50me goes
for the
moments you
exercise

‘R

Indeed, many aspects of exercise
show time-dependent effects:

Heart rate
Body temperature
Muscles

But af least, |
think |
understood
the biological
clock and the
circadian
system.

'L try to
summarise to
be sure




Conclusion

= e )
| have understood that. many aspects of my behaviour and well-being are influenced by my circadian rhythm. The
latter is synchronised on a day period. During the night, my brain secretes melatonin whlczt helps me sleep, but if |
expose myself to bright light during the evening, it can stop melatonin secretion.

\

Um, | have my own sleep preference: I'm definitely not a morning lark. Also if | don't respect my natural cycle, it can
shift my circadian clock, and can cause mental healtktirol:clems. This shifting happens for night shift workers and
with jetf lag.

Always knew a
talking cat would be
useful

14



Test yourself: Are you a morning lark or a night owl?
Score your points from each question

1 Considering only your own 5 o b 3 ) 2 1
«feeling beat» rhythm, at ’ ’ ) ‘
what time would you get up
if you were entirely free to I | ’ l I
plan. your day? b b b b b b b b b b b Iy

' 5 3 ? 8 3 10 1 )

2 buring the first half hour Very tired o 1
after having woken in the Fairly tired o 2
morning, how tired do you Fairly refreshed 3
{Cel? Very re{resked ............

3 At what time in the eve- [ 4 3 9 K
ning do you feel tired and / ;
as a result in need of sleep?

|I’||I|II|Ill|l‘l|ll||l‘||l|
PM 8 9 10 1 12 M 1

4 At what time of the day do 1 5 3 2 1
you think that you reach '
your «fecling besty peai? T I T I I T T T T T TTTD

21 2 3 4S5 6 37 M121 2 3 4 5 6 3 8§ 9 0 1 12
DI , MiDN

5 one hears about «morning» o _
and cevening tyPES of Defly\lte[y a «morning» type ............................................................... s
people. Which ONE of these Rather more a «morning than an «evening» type ... 4
types do you consider your- Rather more a «evening» than a «morning» type. ... 2
self to be? Definitely a «evenings fype . 0

Results Score

On the basis of the range of the direct total score, we can
divide people, approximately, into five groups based on
their score.

If you want to do the full questionnaire and get specific
advice depending on your chronotype, visit this website:

https://chronotype-self-test.info/index.php?-

22-25 ... Definitely Morning Type
18-21 Moderately Morning Type
12-17 - Neither Type

8-11 - Moderately Evening Type
47 o Definitely Evening Type

Adapted from the reduced Morningness-Eveningness Questionnaire (DOI: 10.1016/0191-8869(91)90110-W) 15


https://chronotype-self-test.info/index.php?sid=61524&newtest=Y
DOI: 10.1016/0191-8869(91)90110-W

Further information

If you have found this book interesting and would like to learn mode, here are some interesting

How to sleep better:

(3 More details about clinical conditions and
sleep in general
https://www.mentalhealth.org.uk/publica-
tions/how-sleep-better

() Here you will find more details about many
topics (Do | have insomnia?/Am | getting
enough sleep?/The causes of snoring, etc.)

https://www.thensf.org/sleep-health-topics/

() More information and support for children,
adults and professional

https://thesleepcharity.org.uk/informa-

tion-support

Insomnia:

X What causes insomnia? Dan Kwartler —
TED-Ed
A well explained video about insomnia

https://youtu.be/j5SI8Lyl7k8

[ 7 healthy tips for a better night's sleep
https://blog.ed.ted.com/2016/08/23/7-
healthy-tips-for-a-better-nights-sleep/?utm
source=youtube&utm_medium=social&utm
campaign=insomnia

Sleep in teenagers:

(X The Teen Sleep Hub
A series of videos about anxiety, social media,
peer pressure, and their relation to sleep

https://teensleephub.org.uk/

[ SCRAMS
Teenagers are not lazy!

https://scrams.sphsu.gla.ac.uk/?page_id=213

[ Sleep Scotland
A guide entitled “Sleep support for adoles-
cents” is available here:

https://www.sleepscotland.org/education/
teen-zone/

If you think your sleep troubles could be lin-
ked with anxiety or depression, here are some
useful resources to find help:

[ A centralised website with a lot of informa-
tion about mental health

https://youngminds.org.uk/find-help/condi-
tions/depression/

= Whatever you're going through, you can
contact the Samaritans for support.

https://www.samaritans.org/
Phone (from UK): 116 123

Email: jo@samaritans.org

™ Offers confidential advice and support
for young people struggling with suicidal
thoughts.

https:/www.papyrus-uk.org/

Phone (from UK): 0800 068 4141

Text: 07860039967

Email: pat@papyrus-uk.org

™ Childline

If you're under 19 you can confidentially call,
chat online or email about any problem big or
small.

https://www.childline.org.uk/
Phone (from UK): 0800 1111

Disclaimer: This book does not replace medical
advice or diagnosis. Please contact your health
provider if you are concerned.
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