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How familiar are we with the repercussions of sci-
entific research and medical practice for our daily 
lives? What are the “passions” and motivations that 

drive researchers and healthcare professionals? What 
do we know about their professions?

Society strives to make science and its implications known to ordi-
nary people in many different ways. Just think, for example, of the vari-

ety of leaflets promoting the importance of a healthy lifestyle and well-being 
in general. Of course, school does its part as well, introducing the principles 
of scientific literacy and raising awareness of a series of issues that help foster 
scientific thinking among young people.

These considerations are in fact the starting point for the Let’s Science! pro-
ject, carried out by the IBSA Foundation for Scientific Research in collabora-
tion with the Department of Education, Culture, and Sport of the Canton of 
Ticino (DECS). The partnership has made it possible to identify interesting 
topics that have been addressed by the project, getting scientists working in 
the canton involved. Two different worlds that are often far apart – scientific 
research and school – have thus been brought together, promoting dialogue 
between professionals and students through themed workshops, in order to 
develop awareness of both the topic itself and how to communicate it.

But what was the range of topics the project would address and what consid-
erations led to certain strategic decisions? Science and research are advancing 
rapidly, especially in biomedicine and related disciplines, and the continuous 
expansion of fields of investigation requires a constant effort to stay up to date, 
in order to both maintain a historical perspective and accommodate the nu-
merous innovations. Access to scientifically accurate information, conveyed 
in accessible language, opens up the opportunity for children to get to know 
and become passionate about topics that are generally considered “difficult”. 

And that’s the idea behind the Let’s Science! series, which aims to broaden the 
range of scientific topics that can be explored at school. The topics, which are 
interdisciplinary and directly related to individual health and well-being, are 
presented in an innovative way: the scientific text is in fact accompanied by 
a story that draws on the experience of cantonal middle school classes, who, 
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under the guidance of their teachers, developed original scripts, which were 
then translated into comics by professionals in the industry.

Th e only thing left  for us to do is invite young readers to explore the fasci-
nating fi elds of research presented by Let’s Science!, which in turn open up 
opportunities for further questions and insights. Who knows, one of these 
readers might in turn one day become the one taking important steps forward 
in understanding the complexity of life and the delicate balance that allows us 
to be healthy and happy. Enjoy reading!

SILVIA MISITI

Director of the IBSA Foundation for Scientifi c Research

NICOLO OSTERWALDER

Educational consultant for science at the Department of Education (DECS)

'
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introduction                                                                                                                                         

Human beings have always needed to sleep since they first appeared on Earth 
and they spend about a third of their life asleep; yet the study of this mysteri-
ous and fascinating phenomenon only began less than 70 years ago. 

The science of sleep is therefore a young but flourishing discipline, which has 
led to great scientific discoveries. Before scientists became interested in sleep, 
this strange state of mind was considered just a mundane period of rest need-
ed to recover energy. In antiquity, literature and religion always viewed sleep 
as a kind of apparent death that took place lying down, with your eyes closed. 
Dreaming was seen as a magical moment when humans could come into con-
tact with the afterlife and communicate with the dead. Death is in fact still 
spoken of as an “eternal sleep”. 

This rather gloomy view of sleep did not help ignite the interest of science, 
which only began trying to study the complex mechanism underlying sleep 
after the 1950s. Today, thanks to this research, we can partially answer some 
fundamental questions: what is sleep? What happens during sleep? What is 
sleep for? And how long can you survive without sleep? How are sleep disor-
ders diagnosed and how are they treated?

In this booklet, we try to provide initial answers to these questions based on 
the scientific and medical knowledge currently available to us.

what sleep is                                                                                                                                              

It’s hard to define what sleep actually is. Sleep is a state of rest of the body 
that occurs periodically, usually every night, in which the mind isolates itself 
from the outside world and enters a state of reduced consciousness. That’s all 
well and good, but then what is consciousness? Again, it’s hard to give a defi-
nition. Put simply, consciousness is a state in which a human being is awake 
and, at the same time, knows that they are awake. That is, their eyes are open 
and they are able to communicate with the world around them. When we 
sleep, we lose consciousness for a certain period and regain it in the morning 
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when we wake up. Consciousness can also be lost for other, oft en more seri-
ous, reasons, such as a coma, which is a serious condition usually caused by 
brain damage [table 1 table 1 ].

So we know that sleep is a diff erent state than the consciousness we experience 
during the day. But what is sleep exactly? Perhaps the best way to defi ne sleep is 
to consider it like an instinct. 

Instincts are those behaviors that we are able to per-
form without anyone having to teach them to us. 
For example, eating and walking are instincts. No one 
teaches a newborn baby how to eat, but the infant 
can still suckle milk. Th e same goes for sleep: we sleep 

without anyone teaching us how. All instincts always take place in three stages: 

 the appetitive phase; 

 the consumption phase;

 the restorative phase. 

In the fi rst (appetitive) phase, the desire to perform that action appears: hun-
ger gives rise to the desire to eat, just as drowsiness is the phase in which we 
get the desire to sleep. Th e desire to do something usually arises on its own 
and drives us to do that thing. Desires are very important; if we did not, for 
example, have the desire of thirst, we might forget to drink. 

Consciousness Being awake and able to recognize your surroundings and 
communicate with others.

Sleep Temporary loss of consciousness. It only takes a small 
stimulus to wake the person up.

Stupor Loss of consciousness. It requires a painful stimulus to wake 
the person up.

Coma Prolonged loss of consciousness. A painful stimulus is not 
enough to wake the person up.

Table 1Table 1 States of consciousness

What is 
an instinct?
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In the second phase of the instinct (consumption), we carry out that action; 
for example, we eat or sleep. 

In the third (restorative) phase, we get a sense of well-being due to having 
carried out the action: we feel satiated if we have eaten or we feel rested if we 
have slept. Basically, we are pleased that we have done something and there-
fore we no longer feel the desire to do it, at least for a certain period. 

Another aspect that all instincts have in common is the fact that they are vital, 
meaning that they are essential for life. If we don’t eat or drink, we won’t sur-
vive. Likewise, if we don’t sleep, we can’t survive. Without sleep, we die.

do all animals sleep?                                                                                                                                          

Not all animals sleep in the same way we 
humans do, but almost all species sleep, 
or at least need to break up the waking 
period with one or more periods of rest 
or sleep. 

All animals sleep in their own way and 
at a certain time of day. Some mainly 
sleep at night and are active during the day, like humans: these are called 
diurnal animals. Others mainly sleep during the day and are active at night: 
they are called nocturnal animals. Some animals sleep for many hours at a 
time, while other species take lots of short naps over the course of 24 hours. 
Some, such as giraff es and horses, can sleep standing up; others can also sleep 
while fl ying, such as birds, or while swimming, like dolphins. Cats oft en sleep 
rolled up like a snake, while koalas and some felines are able to sleep on tree 
branches without falling off .

Th e total amount of sleep needed within 24 hours also diff ers depending 
on the animal. Usually, the size rule applies; according to this, the larger an 
animal is, the less it sleeps, while smaller animals need more sleep. For ex-
ample, bats sleep almost 20 hours a day, squirrels sleep 15 hours, while large 

Do all living things 
need sleep?
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animals such as elephants sleep less than 4 hours a day and giraff es even less 
than 2 hours. Cats sleep up to 13 hours a day, while dogs sleep a bit less: 
about 10-11 hours. 

We might think that the animal that sleeps the most is the dormouse, but 
that’s not entirely true: the animal that sleeps the most is probably the koala, 
which gets about 20 hours of sleep a day [fi gure 1fi gure 1 ]. So where do we get 
this idea that dormice sleep so much (just think of the Dormouse in Alice 
in Wonderland)? Th e reason lies in the fact that dormice have a long hiber-
nation period, which can last up to 6 months a year. But be careful not to 
confuse hibernation with sleep: the two phenomena may seem similar, but in 
reality, they are very diff erent.

Figure 1Figure 1 How much animals sleep

BAT
20 hours

PYTHON
18 hours

LION
13 hours

SQUIRREL
15 hours

CAT
13 hours

RABBIT
12 hours

DOLPHIN
10-11 hours

DOG
10-11 hours

POLAR BEAR
6 hours

COW
4 hours

ELEPHANT
3-4 hours

GIRAFFE
1-2 hours



12

AGE HOURS OF SLEEP 
NEEDED

APPROPRIATE 
HOURS OF SLEEP

Infants up to 3 months 14-17 11-19

4 to 11 months 12-15 10-18

1 to 2 years 11-14 9-16

3 to 5 years 10-13 8-14

6 to 13 years 9-11 7-12

14 to 17 years 8-10 7-11

Young adults (18-25 years) 7-9 6-11

Adults (26-64 years) 7-9 6-10

The elderly (>65 years) 7-8 5-9

Table 2Table 2 How much humans sleep depending on their age

how much do human beings sleep?                                                                          

Because humans are a medium-sized animal, they sleep less than squirrels 
but more than cows. How much humans sleep depends a lot on their age. A 
newborn baby needs up to 17 hours of sleep a day, far more than a domestic 
cat or a big feline like a tiger. By the age of one, the amount a baby sleeps 
has already been reduced to about 14 hours. At nursery school age, children 
sleep about 12-13 hours, while in primary school, sleep is reduced to about 
11 hours and then to about 9-10 hours in middle school. Adults rarely sleep 
more than 8 hours a day. 

But the amount of sleep needed to be well rested diff ers from person to per-
son, which is why there are what we call short and long sleepers. In fact, 
there are people who need at least 9 hours of sleep per night to be well, while 
others only need 6 hours [table 2 table 2 ].
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how long can you survive without sleep?                                          

A small animal such as a lab mouse usually does not survive more than 7-9 days 
without sleep, aft er which it dies. Fortunately, these types of experiments have 
not been done on humans.

Th e world record for consecutive days without sleep is held by Randy Gardner, 
a 17-year-old American student who decided to undergo this stressful experi-
ment in December, 1963 [fi gure 2fi gure 2 ]. Although Randy Gardner had decid-
ed to tackle the challenge for personal reasons, Stanford University took advan-
tage of it to study his biological functions during the entire sleep deprivation 
phase and during the recovery phase at the end of the experiment. He stayed 
awake for a total of 264 hours, i.e., for 11 days and 25 minutes. But why did 
Randy have to give up aft er 11 days? It wasn’t because he was physically tired. 
Above all, he was mentally exhausted; on the tenth day, Randy was no longer 
able to recognize certain objects and certain fl avors, while on the eleventh day 
he began to hallucinate, lose his memory, and become extremely irritable. He 

Figure 2Figure 2 Randy Gardner, sleep deprivation record
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was therefore forced to break off  his experiment mainly for reasons related to 
mental and cognitive, not muscular, fatigue.

At the end of the experiment Randy collapsed into a long sleep. However, he 
did not recover as much sleep as he had lost during the experiment, i.e., 11 days’ 
worth, but just 14 hours. In fact, we never fully make up for lost sleep. If we do 
not sleep for an entire night, thus losing 8 hours of sleep, for example, the fol-
lowing night we cannot recover all 8 hours and sleep for 16 hours; instead, usu-
ally we recover only 2 or 3. In other words, some of the lost sleep is lost forever.

what happens if we don't get enough sleep?               

If you do not sleep or don’t get enough 
sleep, it is above all the brain that suff ers; 
the eff ect is not so much physical as mental. 
Th e fi rst signs of poor sleep are changes in 
mood, such as being “in a bad mood”, until 
you fall into a genuine depression. 

Irritability is also a sign of poor sleep, for example getting angry over noth-
ing or over small things, becoming intractable, sometimes aggressive, as well 
as feeling increasingly anxious. You yawn oft en and can have sudden bouts 
of sleep, where you fall asleep without realizing it. Memory and the ability 
to learn are impaired, it is diffi  cult to pay attention, and you feel confused 
and sluggish. In this stage, brain activity is reduced, especially in the frontal 
regions of the brain that are involved in attention, making calculations, and 
above all in the capacity to make the right decision in situations where we have 
to make a choice. Th e latter is also called the capacity for critical thinking 
and judgment, and it is what, for example, makes us able to maintain safe 
behavior and avoid behaviors that are risky for ourselves or for others. In fact, 
people who don’t get much sleep also tend to underestimate risks. If you don’t 
sleep, you make a lot more mistakes, you risk doing badly at school and, above 
all, understanding little of what you are doing. Physical fatigue only comes 
later, if you continue to not get much sleep for several days. If the sleep loss 

Does the mind 
or body su� er 

more when you 
don’t sleep?
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lasts for months or years, as in some types of insomnia, then all the organs 
of the body begin to suff er from it. You become more likely to develop heart 
problems and hypertension (that is, high blood pressure in the arteries), your 
immune system gets weaker, and the body gets sick more easily.

Your diet also changes; you tend to eat more, especially sugary foods and sweets, 
and it is easy to gain weight. We know that poor sleep can also reduce fertili-
ty, that is, the likelihood of having children, for both men and women. For 
most human organs, it is not enough just to rest, you need to actually sleep! In 
fact, the recovery processes that take place during sleep are diff erent from those 
that occur during simple physical rest. While you are awake, toxic substances 
build up in the blood, which are then eliminated during sleep. If we sleep little 
and poorly for a long time, various substances can build up and damage the 
body. Sleeping properly is therefore not only necessary for our body, but is also 
a matter of mental well-being and a prerequisite for quality of life in general.

what happens during sleep                                                                                                                               

Contrary to what you might think, not all sleep is the same, but it changes 
profoundly over the course of the night. Th is means that from the moment we 
fall asleep to the moment we wake up, even if we are lying still with our eyes 
closed, the brain is not always doing the same thing. 

Sleep occurs in cycles. A sleep cycle lasts about 
an hour and a half and is repeated 4 or 5 times 
in one night. Each cycle is made up of two very 
diff erent types of sleep. In the fi rst part of the 
cycle, the body relaxes physically, the mind 
rests, and the eyes do not move: this stage is 

called non-REM sleep. Th e term non-REM in fact means that there are no 
eye movements. Th is fi rst stage is followed by a second stage in which the eyes 
move rapidly in all directions and the brain is very active, as it is dreaming. 
Th is stage is called REM sleep, which stands for “Rapid Eye Movement”. If a 
person is woken up right in the middle of a REM stage, then they will report 

What are 
sleep cycles?
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that they were dreaming, while if they are woken up during a non-REM sleep 
stage, they will only say that they were sleeping and not dreaming. So, we all 
dream more than once a night, but whether or not we remember it in the 
morning depends mainly on the moment we wake up. 

Th e non-REM stage is thus the fi rst to occur in each sleep cycle, is repeated 
about 4 or 5 times per night, and makes up a total of about 75% of a night’s 
sleep. Th e REM stage, which is when we dream, always occurs at the end of a 
sleep cycle, likewise repeats 4 or 5 times a night, and makes up a total of about 
25% of a night’s sleep. A single REM stage lasts about 20 minutes in the fi rst 
cycle and then tends to lengthen in duration in subsequent sleep cycles, until 
it reaches about 40 minutes in the last morning cycle.

It is possible to take a “photograph” of sleep using a hypnogram, which gives 
us a graphic representation of sleep, that is, a graph that tells us not only 
how much but also how well the person slept, what stages of sleep they went 
through, and when these occurred during the night [fi gure 3fi gure 3 ].

Figure 3Figure 3 Hypnogram. On the horizontal axis, we can see the hours of sleep, 
while the vertical axis shows the type (stage) of sleep. The stages indicated by a blue 
line correspond to non-REM sleep, with levels of depth varying from 1 to 4. The yel-
low lines correspond to REM sleep. Moments when the person woke up from sleep 
are indicated by the blue line going back up to the highest level.
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what is sleep for?                                                                                                                                     

So far, we’ve seen that there are two diff erent types of sleep: non-REM sleep, 
during which our eyes do not move and we rest deeply, and REM sleep, dur-
ing which our eyes move around a lot and we dream. Today, we know that 
non-REM sleep and REM sleep serve diff erent purposes, which are both very 
important. 

Non-REM sleep, also called deep sleep, 
mainly serves to rest the brain and the 
brain cells, the neurons. In particular, the 
number of contacts between the funda-
mental cells of the brain, the neurons, is 
reduced during sleep. Neurons actually 
communicate with each other via branch-

es that connect them to other neurons. Th ese connections are called synapses. 
A synapse is the point of contact between two neurons that talk to each other. 

During the day, the brain receives a huge amount of information, but not all of 
this information is useful; rather, there is so much that it could easily confuse 
us. So during sleep, the brain chooses which information to keep and remem-
ber and which information to discard and forget. 

Let’s look at an example: if a student is studying the geography of Ticino at 
home, it will be very important for them to remember it, so they can then tell 
their teacher what the diff erences between the various regions are and how 
they originated, what the role of natural phenomena was and what the impact 
of humans was, why there are major human settlements in certain regions and 
not in others, as well as a lot of other information that, put together, helps 
to further contextualize the situation. But while the student is studying, their 
brain is actually receiving lots of other information that is less useful and that it 
would be better to forget and discard. For example, it is probably not important 
for the student to remember what color socks they are wearing, whether there 
are 2 or 3 pencils on their desk, or if it’s sunny or raining outside while they are 
studying geography. So even if all this information reaches the brain, the brain 
needs to know which pieces of information to focus on. Th is phenomenon of 

What happens 
during the deep 

sleep stage?
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discarding less useful information and contextual processing and strengthen-
ing of memories and useful information occurs especially while we are asleep, 
particularly during non-REM or deep sleep. Th is process is also called synaptic 
pruning; in fact, just like we prune the branches of a tree, the brain eliminates 
the less important neural connections and strengthens those that are useful for 
learning. All this happens while we are asleep and, if we don’t get any sleep or 
sleep poorly, we risk discarding important information and retaining informa-
tion that is not very useful; in short, we risk making a fool of ourselves when we 
have to reprocess and transpose that same information!

And what about REM sleep, the stage when we 
move our eyes and dream, what is that for? We 
do not know exactly what dreaming is for, but we 
do know that dreaming is extremely important 
and we do it every night, even if we do not always 
remember our dreams in the morning. Accord-
ing to the latest theories, dreaming might be like a kind of gym where we train 
so we are better equipped to tackle the day. At night, while we are dreaming, 
we train so we know how to deal with our fears, or happiness, or other emo-
tions that occur in real life. 

It seems that, for example, dreaming about getting lost or being abandoned 
serves to make us more resilient in the event that this actually happens. Dreams 
are like a kind of stage, where we play a part and train ourselves to control 
our emotions so we are then able to regulate them during everyday life. If, for 
example, we watch a scary horror movie, at night we might dream of a scene 
from the movie again. Th is could be the mind trying to make us more resil-
ient, by making us relive the scary scene to train us so that we won’t be afraid 
if we see it again in the future. But dreaming and sleeping probably have many 
other functions that we do not know about yet. If any of you become a sleep 
scientist, maybe one day you could help us understand it better. For example, 
it would be interesting to keep a dream journal for a long time, to write down 
the main emotional events that happen during the day and what you dream 
about at night. Since our memories of dreams tend to fade quickly, anyone 
who wants to keep a dream journal should write their dreams down in the 
morning when they wake up.

Why do we 
dream?
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where are the centers that regulate sleep?                                        

It is the brain that tells the body when and how much to sleep. Th e centers 
that regulate sleep are in the brain, especially in the deep part, at the base of the 
brain. One of the important areas is called the hypothalamus [fi gure 4fi gure 4 ].
Towards evening, the hypothalamus tells a gland called the pineal gland to pro-
duce melatonin, a substance that tells the body it’s time to go to sleep. Mela-
tonin is produced as the light level drops. If we expose ourselves to too much 
light at night, the brain won’t be able to produce melatonin and we’ll fi nd it 
hard to fall asleep. Th at’s why, for example, looking at your mobile phone or 
computer at night can make it diffi  cult to fall asleep: the light from these devices 
prevents the brain from producing melatonin and therefore from sleeping. 

When the sleep centers are activated, the consciousness centers are switched 
off  and the body enters the sleep dimension. During sleep, the brain regulates 
the main vital functions diff erently: the breathing and heart rate slow down, 
less sugar is burned for energy, and the body temperature drops. Th ere are 
specifi c centers that regulate non-REM sleep and others that regulate REM 
sleep. Damage to these brain centers can disrupt sleep, leading to insomnia 
or excessive daytime sleepiness. Th e centers that generate non-REM sleep are 

Figure 4Figure 4 Sleep centers in the brain
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located mainly in the hypothalamus, while those that regulate REM sleep are 
located lower down, in a structure called the brainstem, which is found at the 
base of the brain.

why do we sleep at night?                                                                                                             

As diurnal animals, humans tend to sleep at night, 
when it is dark, quiet, and cooler. Sleep is said to 
follow a circadian rhythm: this means that it is 
repeated periodically every day, with a rhythm of 
about 24 hours [fi gure 5fi gure 5 ]. Not only sleep, but 
many other functions, such as blood pressure, the production of certain hor-
mones, body temperature, hunger, and attention, also follow a circadian cycle, 

What is a 
circadian 
rhythm?

Figure 5Figure 5 The circadian rhythm
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changing over the course of 24 hours. For example, blood pressure and breath-
ing are reduced during sleep and increase during the day; the same is true for 
body temperature and the production of the hormone cortisol.

Th e fi eld of science that studies the rhythm of these phenomena over the course 
of 24 hours is called chronobiology. Th e rhythm of these functions is regulat-
ed by a specifi c area of the hypothalamus, the suprachiasmatic nucleus, which 
functions as a pacemaker. Th is nucleus activates the production of melatonin 
by the pineal gland. Damage to this nucleus leads to a dysregulated sleep/wake 
cycle, in which a person may sleep during the day and stay awake at night. 

rules for getting a good night's sleep                               

So if it is so important to get enough sleep and get 
good quality sleep, are there any rules that we can 
follow to sleep better? Th ere certainly are – let’s have 
a look at some of them.

1. 1. Diet. Dinner is very important for sleep; you 
shouldn’t eat too late or have a heavy meal. It is better to eat something 
lighter because if your body is busy digesting during the night, then you 
are more likely to move around in your sleep, which might make you wake 
up. But be careful: not eating anything for dinner can also be a mistake 
and cause you to wake up during the night due to hunger. So have a light 
evening meal, possibly no later than 7 pm. It should be noted that the 
timing of the evening meal may vary depending on the cultural context 
and the season; in Latin countries and in the summer, when it stays lighter 
for longer in the evenings, people tend to go to bed later. 

2.  2.  Daytime naps. Having a nap aft er lunch is a good habit up to the age of 
5 or 6. You can continue to do this even when you are older, but it should 
not be longer than 40 minutes and should be taken regularly at the same 
time, not at a diff erent time every day. If you need to take a lot of naps on 
the same day, then there may be something wrong and it might be better 
to contact your doctor and tell them about it.

What if I can’t 
get to sleep?
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3. 3. Tablets, mobile phones, computers, and video games. Especially in the 
evening, specifically before going to bed, it is important to avoid exposing 
yourself to bright light and in particular to the light produced by these elec-
tronic devices, which prevents the brain from falling asleep easily. This is why 
it is important to keep the room where you sleep, i.e., your bedroom, nice 
and dark. If, in addition to light exposure, we force the brain to be too active 
and think too much, it will be even harder to fall asleep. That is why, of all 
electronic devices, the worst enemy of sleep is the video game. In recent years, 
electronic devices that emit less blue light in the evening and shielded glasses 
that filter and reduce how much blue light your eyes absorb have become 
available. These measures are useful for protecting the sleep-wake cycle.

4. 4. Smoking and alcohol. When you get older, remember that bad habits 
like smoking and alcohol are also the enemies of sleep. Let’s not forget that 
cigarettes, in addition to damaging the lungs, also have stimulant prop-
erties similar to coffee, so they make it harder to sleep. Alcohol is not a 
stimulant, but it still makes your sleep lighter and more fragmented. These 
are therefore other good reasons not to start smoking or to quit, and the 
same goes for alcohol abuse. 

5. 5. Coffee and cola. Coffee contains a substance called caffeine, which is a 
stimulant. Caffeine wakes you up and prevents you getting to sleep and 
adults would do well not to drink coffee in the evening before going to 
bed. Be careful though, as there are also other foods and drinks that con-
tain caffeine or other stimulants. Don’t forget that these include cola, 
chocolate, tea, and especially energy drinks. So you should likewise only 
drink these in small amounts and avoid drinking them in the evening.

6. 6. The temperature. Being too hot and therefore sweating is not conducive 
to sleep. We sleep better in a cool room, at about 18°C. Too high or too 
low a temperature can cause insomnia.

7. 7. Sports. Doing overly intense physical activity in the evening is not good 
for sleep. Fortunately, children and teenagers are unlikely to play sports in 
the evening. But be careful – not doing physical activity at all is also not 
good! So, moving and doing sports are very positive things, but it’s better 
to do these in the morning or in the early afternoon. 
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8. 8. A regular schedule. A good night’s sleep is one that happens regularly. It 
is good to get used to going to sleep and getting up at the same time. Sure, 
it’s nice to have a lie-in on Sundays, but if our schedule gets too out of sync, 
then our brains will struggle to fi gure out when it’s time to fall asleep and 
when it’s time to wake up. Th e more irregular our routine is, the more we 
confuse our brains. 

insomnia                                                        

It is not always easy to sleep; sometimes we cannot get to sleep or we fall asleep, 
but keep waking up and tossing and turning in bed. Sometimes we simply have 
a bad night, just like we can have a bad day, and it’s nothing to worry about. If, 
on the other hand, we oft en sleep little or badly, for example at least once or 
several times a week, and this makes us tired or irritable during the day, then we 
may have a problem with insomnia [fi gure 6fi gure 6 ].

Figure 6Figure 6 Complications of chronic insomnia

Psychological:
• Poorer performance
• Slower reaction times
• Risk of depression
• Anxiety disorders

Poor immune 
system function

Other:
Overweight or obesity

High blood 
pressure

Risk of heart 
disease

Risk of diabetes
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Children or adolescents can also suff er from insomnia. In these cases, it is a 
good idea to talk about it with an adult, such as with your teacher or doctor. 
Th ere are lots of diff erent reasons why you might suff er from insomnia and 
it is important to try to understand the cause. Especially if you are worried, 
scared, or anxious about anything, then it is good to talk about it without any 
shame. It could be due to your bedroom being too noisy, or not dark enough, 
or too hot or cold. You might be sleeping poorly because of pain or discomfort 
in one part of your body. Insomnia can be treated, but sometimes it takes time 
and you need to get some tests done by a doctor who specializes in sleep, who 
will choose the right treatment. Medications can be useful, but, if possible, 
should be avoided in the adolescent age group; they should always be man-
aged by a doctor with experience in sleep disorders and you should always try 
to fi x any poor sleep habits fi rst.

technological insomnia                                                  

A new form of insomnia that mainly aff ects 
young people is what is called technological 
insomnia [fi gure 7fi gure 7 ]. It is a type of insom-
nia caused by the excessive use of modern elec-
tronic devices, such as mobile phones, tablets, 
or computers. Th ese devices emit a kind of 
light that prevents the brain from producing melatonin, which, as we have seen, 
is the substance that promotes sleep. In addition, these devices overstimulate the 
brain. Th is happens in particular if we use them in the 2 hours before going to 
bed; it is even worse if we take our mobile phone or tablet to bed with us. Some 
young people even keep their mobile phones by their bed and chat with their 
friends at night as well. It is estimated that teenagers use electronic devices, espe-
cially mobile phones, for up to 6 hours a day. Playing video games in the hours 
leading up to sleep results in even more negative eff ects, as it causes elevated brain 
arousal that is not compatible with sleep at all and that also creates addiction. Th e 
only real solution is to leave all electronic devices out of the bedroom from dinner 
time onwards, and try not to use them within 2 hours before going to sleep.

Why is it better not 
to use electronic 
devices before 
going to bed?
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circadian rhythm sleep disorders                                                                         

Another issue that can occur is that you 
get plenty of good-quality sleep, but when 
you sleep is out of sync with most of your 
peers. Th is means you get a good night’s 
sleep, but, for example, prefer to go to bed 
late and wake up late in the morning, a fre-
quent phenomenon in adolescence. People 

who experience this are known as night owls because they prefer to be awake 
at night and sleep during the day. Or, as happens more oft en in the elderly, 
you might tend to go to bed very early in the evening and get up very early in 
the morning: people like this are called early birds or morning larks. 

Th e preference for being a night owl or a morning lark is oft en part of an 
individual’s genetic makeup and can be diffi  cult to change. Some young peo-
ple who suff er from a delayed circadian rhythm (delayed sleep phase syn-
drome or delayed sleep-wake phase disorder) may struggle to fall asleep in the 
evening and fi nd it hard to wake up in the morning, and may also fall asleep in 

Figure 7Figure 7 Technological insomnia

Are we 
night owls or 

morning larks?
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morning classes at school. Typically, these young people are particularly awake 
and active in the evening, while struggling in the morning. Th e cause of these 
symptoms is not always due to bad habits, such as excessive evening use of 
electronic devices. Sometimes it is simply a genetic trait. 

Another example of a circadian rhythm disorder is what’s known as jet lag, 
typical of people who travel to distant countries with a time zone diff erence of 
at least 3 hours compared to where they came from. Likewise in this case, they 
sleep well but tend to sleep at a diff erent time than is typical in the country 
where they are going. Typically, how long jet lag lasts depends on just how far 
away the country is. It is said that we are able to recover one hour of sleep per 
day, so if I go to the United States of America, for example, which has a time 
zone diff erence of 7 hours compared to Switzerland, I will need about 7 days 
to adapt my sleep schedule to the new American rhythms.

Another circadian rhythm disorder is the one that aff ects night shift  work-
ers, that is, people who have to work at night, such as doctors, nurses, or 
nighttime security staff . In this case, they are asking their body to work right 
when it should be sleeping and vice versa. Circadian rhythm disorders can 
be treated using melatonin administered at the most appropriate doses and 
times.

Given that our brain is also very sensitive to light, we can use a certain type of 
lighting to correct out of sync circadian rhythms, thanks to something called 
light therapy. 

sleepwalking                                                                                                                                         

Sometimes, the brain can be asleep, but the body still moves around. Every-
one has occasionally talked in their sleep or wandered around their house 
without remembering it in the morning. Th is condition is called somnambu-
lism or sleepwalking; this is when a person is able to perform actions, includ-
ing complex ones such as getting dressed or even leaving the house, in a state 
of abnormal sleep, without realizing it and without retaining any memory of 
what happened during the night [fi gure 8fi gure 8 ]. 
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Sometimes the sleepwalking person may even answer simple questions or try 
to interact with someone. It is not easy to wake a sleepwalker: they are in a 
state of deep sleep, which we have learned is called non-REM sleep, when we 
don’t dream. If we manage to wake them up, they will seem confused and slug-
gish and will not say they were dreaming; they will be annoyed and will soon 
go back to sleep without diffi  culty. 

Usually, these events occur in the early part of the night, i.e., about 1 to 2 
hours aft er falling asleep. If it happens oft en, it is necessary to see a doctor to 
fi nd out if there are any underlying causes.

Sleepwalkers can also hurt themselves dur-
ing the night, by falling over or bumping 
into an obstacle. If we realize that a sleep-
walker is performing a dangerous action 
we can, indeed we must, wake them up. 
It’s actually a myth that this is dangerous; 

Getting out of bed and walking 
around in a semi-conscious state

Whispering random phrases

Turning on the lights and carrying out everyday 
actions (such as getting dressed or undressed)

Eating food or washing 
your hands

1

2

3

4

Figure 8Figure 8 Sleepwalking

WHAT PEOPLE DO WHEN SLEEPWALKING

Is it dangerous 
to wake up a 
sleepwalker?
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those who believe that doing so can cause harm or severe reactions are mistaken. 
Sleepwalking is particularly frequent in children and adolescents and disappears 
spontaneously around the age of 14-15. If it persists, it should always be report-
ed to a doctor and should be taken seriously.

nightmares                                                                                                                                           

Having a bad dream every now and then is nothing to worry about. But some-
times a dream can be so scary that it makes us wake up suddenly in a panic. 
Usually, in these dreams, called nightmares, someone is chasing us, or we are 
being attacked by an animal, or we could be dreaming about losing a loved one 
[fi gure 9fi gure 9 ]. 

Th is phenomenon occurs in the part of sleep that we have learned is called 
REM sleep. Typically, these intense dreams happen in the second part of 

Figure 9Figure 9 Nightmare
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the night, from 3 am onwards. Just like with 
sleepwalking, what should worry us in this 
case as well is the frequency of the episodes. 
If we fi nd ourselves having bad dreams fre-
quently or even every night, we keep thinking 
about these dreams even during the day, and 

they are upsetting us, then it is a good idea to talk to someone about it.

Th ere is not always a reason behind these dreams, but they are oft en caused 
by an unpleasant event. It could be a serious trauma or a specifi c fear, or sim-
ply watching a horror movie. Understanding and resolving the fears behind 
the nightmare could solve the problem, but if this does not happen it is a 
good idea to go to a clinic that deals with these disorders.

nocturnal enuresis                                                                                                                                        

Wetting the bed at night is normal up to a certain age. Th e ability to produce 
less urine at night and hold your pee while you sleep develops at around the 
age of 3-4 on average. If a child still wets the bed without realizing it aft er the 
age of 5, then this is called nocturnal enuresis or bedwetting, a rather annoy-
ing but not uncommon disorder. About 1 in 7 children frequently wet the bed 
at the age of 7-8. Usually, they don’t notice the leakage of pee during the night 
and are wet when they get up in the morning.

In most cases, the disorder tends to go away on its own, but it can persist over 
time, even into adolescence and adulthood. It is oft en a source of embarrass-
ment and shame for the child, but it is a mistake to hide it and it is even more 
serious to make fun of a friend who has this problem. Th ere is nothing to be 
ashamed of and lots of children suff er from it. Avoiding going on a school trip 
or sleeping over at a friend’s house for fear of wetting the bed is not a real solu-
tion: it is essential to talk about it with your parents and doctor. 

Th is disorder can typically be treated, sometimes by discovering the causes, 
sometimes by using specifi c techniques or strategies, and sometimes with ef-
fective drugs.

What if we 
often have 

nightmares?
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snoring and sleep apnea                                                                                                             

When we snore or stop breathing at night, 
it means that the air is not passing through 
our nose and throat properly and oxygen is 
not reaching the lungs easily. If the fl ow of 
air when we breathe is somehow obstruct-
ed while we sleep, it makes these obstruc-
tions vibrate and it is this vibration that 
produces snoring. 

Sometimes, diffi  culty breathing at night can be so signifi cant that the fl ow of 
air is interrupted and we stop beathing for a few dozen seconds. Th is is called 
obstructive apnea and, if it happens frequently, it breaks up sleep, making it 
poor quality. People who suff er from it oft en have restless sleep and feel tired 
and sleepy during the day. 

Children and adolescents can also suff er from this, which can lead to trouble 
concentrating, feeling sluggish, or have learning diffi  culties at school. In these 
age groups, the cause is almost always that the child’s tonsils or adenoids are too 
large; surgically removing them usually solves the problem. 

To fi nd out if your snoring is excessive or if you experience too many or exces-
sively long apneas, you need to undergo an examination called polysomnogra-
phy. During the examination, you sleep in a special room with a series of wires 
and patches attached to your body to hold in place probes that detect multiple 
biological parameters simultaneously. Th e most commonly used sensors are: 

 a digital oximeter attached to the fi nger to detect oxygen levels in the 
blood; 

 a series of electrodes attached to the head (electroencephalogram), two 
electrodes attached to the chin, two electrodes attached near the eyes;

 thoracic and abdominal bands that detect respiratory movements; 

 a pressure transducer attached under the nose like a “mustache” that 
serves to monitor the fl ow of air from the mouth and nostrils; 

Why do some 
people snore 

when they sleep?
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 a carbon dioxide sensor; 

 an electrocardiogram;

 a position sensor attached to the chest that tells us what position the 
patient sleeps in;

 two motion sensors attached to the legs. 

narcolepsy                                                                                                                                           

Fortunately, narcolepsy is a rare disease. It can af-
fect children of diff erent ages, but usually starts 
between the ages of 8 and 15. It is caused by a 
reduction in or lack of a substance that the brain 
produces to stay awake called orexin, also known 
as hypocretin. Without orexin, the child becomes 

extremely drowsy and begins to fall asleep suddenly, up to 3 or more times per 
day, even during school hours or as soon as they sit down or relax. Children 
who suff er from it are oft en also mocked by their classmates or thought of as 
slackers who don’t want to study. Th is is extremely wrong: it is best to talk 
about it with an adult or your doctor without any shame. 

Th ere are other typical, strange symptoms that are oft en part of narcolepsy. 
Children with narcolepsy oft en also suff er from cataplexy, which means they 
experience sudden losses of muscle strength in one part of their body or in 
their whole body when they feel strong joyful emotions. Simply put, they risk 
falling to the ground while laughing. Th ese are short drops in strength, with-
out loss of consciousness. 

Other strange symptoms that accompany narcolepsy are sleep paralysis and 
hallucinations. Th e fi rst one happens above all when we are waking up: the 
mind is awake, but it is as though we are paralyzed and cannot move. Th ese 
are moments that can be very scary, but they are short and transitory, then 
everything goes back to normal. People with narcolepsy dream a lot and 
sometimes have dreams even before falling asleep or upon waking up. Dreams 

What is 
narcolepsy?
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that happen as you are falling asleep are also called hypnagogic hallucina-
tions, while those that happen as you are waking up are called hypnopompic 
hallucinations. Narcolepsy is oft en not recognized and there is a risk that peo-
ple who suff er from it will not get diagnosed and thus won’t receive help. A 
classmate who falls asleep easily should never be mocked; they might be suf-
fering from narcolepsy or another sleep disorder. Recognizing this condition 
and going to a clinic that specializes in sleep disorders means being able to 
receive adequate treatment and then lead a normal life.

conclusions                                                                                                                                          

Sleep is a valuable natural instinct, which enables us to live and keep all our 
biological functions properly balanced. Sleep is a much more intense and vital 
phenomenon than we have always believed, in which complex brain activities 
take place, regulated by nerve centers that are specifi cally responsible for pro-
ducing sleep every night in a precise sequence. 

Sleep is not all the same, but is made up of diff erent types of sleep that follow 
each other in order during the night, each with a diff erent function and each 
regulated by specifi c brain structures. If this delicate mechanism breaks down, 
sleep disorders can occur, which are real diseases, just like those that aff ect 
other organs, and have an impact on the whole body.

It is therefore important to respect sleep, know how to describe it to others, 
understand if anything is wrong, and, if necessary, undergo tests to see if you 
have any sleep disorders and fi nd out how to treat them. 

Th anks to scientifi c discoveries, nowadays we are not as in the dark about sleep 
as we were in the past; it continues to conceal fascinating secrets, of course, 
like those still waiting to be revealed about the daytime, wakefulness, and con-
science. Without sleep, nothing that happens when you are awake would be 
possible. It is necessary to get a night’s sleep in order to tackle the emotions 
and endeavors of a new day and it is necessary for another night to follow the 
day, so we have the chance to process all the information we receive while we 
are awake.
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london, summer 2017…



a few days earlier... …and please, guys, 
this summer, do try to 
do a bit of reading as 
well as having fun… 

kathleen!kathleen!

hi, clarkeclarke… 
the holidays 
are finally 

here!

yessss… no more 
getting up stupidly early, no 
more homework... just doing 

whatever we want! 

and we’ll 
start tomorrow 
morning… with a 
nice breakfast at 

the bakery!

i'm in!



help!

ahhh!
what happened, 

darling? 

nothing, mommom... 
just a nightmarenightmare... 



…a crazy nightmare, 
i tell you!

…i felt like i was in 
that horrible place and 

i saw that poor guy 
getting hit and crushed 

by the truck... 

come on, it's nothing 
serious... people just 

have bad dreams 
sometimes... 

…it's all because of those 
horror showshorror shows you watch 
before you go to sleep!

you sound like my 
mother... come on, let's go 

swimming in the pool... 

luckily, there aren't many 
people here... let's put our 

bags down and go for a 
nice dip... 



come on, let's go!

coming!

ahhh!

ahhh!



where? i don't 
see anything... 

what's going on, 
kathleen?

there...

no, here… 
on my hand…

i must have been 
stung by an insect…

oh come on...

…it’s nothing...
you had me 

worried... let's 
go jump in!



that night...

don't!

nooo!



it's just a 
nightmarenightmare!

you mean you had a 
prophetic dreamprophetic dream?

calm down, love… 
wake up… 

ahhh!

…it really 
happened!…but it wasn't just 

a nightmare, see?

yes, i'm telling you... 
the man who jumped from the 
skyscraper is the same one 

i saw in my dream…

…and if i had realized 
it in time, maybe i could 

have saved him… 



nooo!

ahhh!

the next few nights...

heeeeelp!



a few days later, at the 
sleep clinicsleep clinic...

…sleep is a state of rest of the body 
that occurs periodically, usually every 
night, in which the mind isolates itself 
from the outside world and enters a 

state of reduced consciousness...

…having a nightmare every 
now and then is nothing to 
worry about. sometimes a 

dream can even be so scary 
that it makes us wake up 

suddenly in a panic… someone 
is chasing us, or we are being 
attacked by an animal, or we 

could be dreaming about 
losing a loved one…

…when we sleep, we lose 
consciousness for a certain period 

and regain it in the morning when we 
wake up. consciousness can also be lost 
for other reasons, such as in a comacoma, 
which is a serious condition usually 

caused by brain damage...

…they could be caused by a serious trauma 
but also by a specific fear…

…this phenomenon occurs in §
the part of sleep we call rem rem 

sleep... usually, these intense dreams 
happen§in the second part of the night 
from 3 am onwards… what we should 

be worried about is how oftenhow often
these episodes happen…



did you hear what 
the doctor said? we were 
right to come… we will do 
all the necessary tests and 
find out how to stop those 

terrifying dreams…

…if we find ourselves having bad dreams frequently or even 
every night, we keep thinking about these dreams often even 
during the day, and they are upsetting us, then it is a good 

idea to run some tests, such as polysomnography…

i hope so...

that very night...

you're dead...

no, kathleen... 
you have to stop 
obsessing over 

this... your mother is 
right…

but don't you 
understand? they're 

not just nightmares... 
i have to savehave to save those 

people...

later...



ahhh!

no, stop!

i've been waiting for 
you, kathleen!

no, she doesn't belong 
to you yet…

…i was in a coma too, but i came out when i saved 
someone… she too will come out of it when someone 

saves her in their own nightmare...

ahhh!
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GLOSSARY

Anxiety 
disorder

A mental state of fear and panic; it may be a reaction to a 
stressful event but can also be a spontaneous phenomenon. If 
it persists and is intense, it is one of the psychiatric disorders 
that need to be diagnosed and treated.

Brainstem A cylinder-shaped brain structure that is located beneath the 
brain and has numerous functions including, above all, regu-
lating breathing, the heartbeat, and sleep.

Caff eine A stimulant, also known as theine, contained in several plants 
including coff ee, tea, and cola.

Cataplexy A typical symptom of narcolepsy, characterized by a sudden 
loss of muscle strength in the whole body or part of it, caused 
by a positive emotion, usually triggered by laughter.

Cerebellum A neural structure similar to the brain, but much smaller, 
located under the brain; it has various functions, including 
controlling the coordination of movement and balance.

Chrono-
biology

Th e fi eld of science that studies the periodic rhythms of living 
beings, in particular those phenomena that are repeated with 
a rhythm similar to the alternation between day and night.

Circadian 
rhythm

Th is term refers to all those periodic biological phenomena 
that are repeated following a rhythm of about 24 hours.
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Coma A state distinguished by the absence of consciousness, in 
which the individual cannot be woken up even with a painful 
stimulus. Th e most frequent causes of coma are brain damage, 
the use of toxic substances, and metabolic conditions such as 
a signifi cant drop in blood sugars.

A wakeful state in which the individual is alert and aware of 
themselves and the world around them.

Cortisol A hormone produced by the adrenal glands. It is also oft en 
referred to as the “stress hormone” because it is produced in 
greater quantities when the body is under signifi cant physical 
strain or is in imminent danger.

Depression A psychiatric disorder characterized by a sharp drop in mood 
and intense and lasting sadness.

Diabetes A metabolic disease that involves a stable increase in blood sug-
ar levels. If diabetes is not treated, it has negative consequences 
for several systems, including the cardiovascular system.

Hibernation A state typical of some animals, similar to deep sleep, in which 
the vital functions are reduced to a minimum for a long period 
of time.

Hyper-
tension

A disorder of the circulatory system in which the blood pres-
sure in the arteries is too high; if it is not treated, it damages 
the blood vessels themselves.

Hypnogram A graphic representation of the structure of sleep, i.e., the dis-
tribution of the various stages of sleep throughout the night.

Hypo-
thalamus 

A brain structure located at the base of the brain that produc-
es numerous substances essential for regulating diff erent hor-
mones, such as thyroid hormones, sex hormones, and cortisol.

Immune 
system

A set of structures and functions that regulate the body’s 
defensive response to foreign bodies, especially viruses and 
bacteria.

Consciousness
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Instinct A natural and vital behavior that is carried out spontaneously 
without needing to be taught.

Jet lag A sleep-wake cycle disorder caused by intercontinental trav-
el between countries with a time zone diff erence of at least 
3-4 hours.

Melatonin A substance produced by the pineal gland that serves to regu-
late the sleep-wake cycle; it is produced when it is dark and is 
suppressed by light.

Narcolepsy A rare sleep disorder caused by the lack of an excitatory sub-
stance called orexin. It causes sudden bouts of sleep during the 
day and other symptoms, such as cataplexy or hallucinations 
while falling asleep or waking up.

Neuron A typical cell of the nervous system that connects to other 
neurons via synapses.

Nocturnal 
enuresis

Also known as bedwetting: unintentional leakage of urine dur-
ing sleep.

Non-REM 
stage

Th e stage of sleep in which we do not move our eyes and brain 
activity is reduced.

Orexin A substance produced by the hypothalamus that serves to 
keep us awake and that is lacking in individuals with the dis-
ease narcolepsy.

Pacemaker A small electronic device that is implanted under the skin and 
is able to continuously control the heartbeat and compensate 
for its dysfunction when required.

Pineal gland A small, important gland, so called because it resembles a 
small pine cone. It is located in the back of the brain and pro-
duces melatonin.

Polysomno-
graphy

A medical examination that is used to study sleep in depth 
and is usually carried out in a sleep clinic.
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REM 
stage

Stands for “Rapid Eye Movement”. A sleep phase characterized 
by rapid movements of the eyes, it is the stage during which we 
dream.

Stupor A state distinguished by the absence of consciousness, less se-
vere than a coma, in which the individual can only be woken 
up for a short period of time with a painful stimulus. It oft en 
results from the use of toxic substances such as tranquilizers.

Supra-
chiasmatic 

nucleus

A small part of the brain, located in the hypothalamus, re-
sponsible for regulating the rhythm of various periodic func-
tions that follow the alternation of light and dark.

Synapse A specialized nerve structure that serves as a connection point 
between two neurons that communicate with each other.

Synaptic 
pruning

A natural phenomenon that reduces the number of synapses, 
that is, the connections between neurons. It occurs mainly 
during non-REM sleep and serves to eliminate unimportant 
information received in the waking state.

Thalamus A brain structure located in the center of the brain, the main 
function of which is to receive all sensory stimuli, such as 
those derived from the fi ve senses.

Vital 
function

A function indispensable for life, such as breathing, heart-
beat, etc.



Human beings have always needed to sleep since 

they fi rst appeared on Earth and they spend about 

a third of their life asleep; yet the study of this 

mysterious and fascinating phenomenon only 

began less than 70 years ago. 

The science of sleep is therefore a young discipline, 

but it has already led to great scientifi c discoveries 

that enable us to answer some fundamental 

questions: what is sleep? What happens during 

sleep? What is sleep for? And how long can you 

survive without sleep? How are sleep disorders 

diagnosed and how are they treated?

Mauro Manconi, Sleep Medicine, Neurocenter of 

Italian-speaking Switzerland, University of 

Italian-speaking Switzerland.
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