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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.

The only thing left for us to do is invite young readers to explore the fasci-
nating fields 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 Scientific Research

NICOLO OSTERWALDER

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

'
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introduction                                                           

I think about spending a bit of time on my smartphone during the day. And when 
I say, “a bit”, I mean “a lot”. I’m not sure how much time I spend on my phone on 
average, but I know I could go to bed much earlier and fi nish my homework faster 
if I just stopped using it. I do lots of things with my smartphone, such as messaging 
other people, using Snap, and playing games… so it still has a positive eff ect on 
my well-being, because otherwise, I wouldn’t have the fr iends and relationships 
I have today. But I also feel the negative eff ects because of the time it takes away 
fr om my homework or going to sleep, for example.

Th ese words of a teenager, interviewed in 2020, are a good description of the 
pervasive use of new technologies, such as smartphones. Today, teenagers’ 
everyday lives are characterised by the use of the Internet, smartphones, and 
social media. According to the data from the JAMES study, a representative 
survey carried out every two years in Switzerland on the use of media and 
leisure time by young people aged between 12 and 19, 97% of young people 
aged between 12 and 13 use smartphones and the Internet, a percentage 
that reaches 100% in late adolescence. In addition, 79% of 13-year-olds say 
they use social media nearly every day, a percentage that rises to 97% among 
18-year-olds. 

And it is precisely during the transition from primary school to middle school 
at around age 11 that most young people are given a smartphone, as the Me-
diaticino study reports [fi gure 1fi gure 1 ].

Th e most widely used social media platforms are WhatsApp, Instagram, Snap-
chat, TikTok, YouTube, Facebook, and Twitter. An important fi gure is the 
amount of time spent on these platforms: the largest increase in time spent 
using digital media in the last ten years was recorded in 2020, perhaps as a re-
sult of the COVID-19 pandemic. Swiss adolescents spent more than three 
hours a day online during school days and more than fi ve hours a day on 
the weekend. Meanwhile, they spent almost three hours a day on their 
smartphones during school days and four hours a day on the weekend. 

Given that the use of the Internet, smartphones, and social media has increased 
and is increasingly becoming part of everyday life, a common concern is wheth-
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er the use of digital media could be harmful to young people’s well-being, espe-
cially considering that some data showed a decrease in well-being (for example, 
happiness) and an increase in depressive symptoms aft er the introduction of 
the smartphone. In addition, it seems diffi  cult to defi ne when smartphone use is 
“healthy” and when it becomes “problematic”, leading to digital addiction. 

Answering these questions is not easy, especially considering that nowadays 
everything is done online, from the simplest daily task to homework and pro-
fessional work. So how is it possible to be “addicted” to something that is part 
of everyday life? How should we defi ne “problematic use” of the Internet, 
smartphones, and social media? Why is it important to study digital addic-
tions in young people? 

Before answering these questions, we need to take a step back and understand 
what it means to be addicted to something that is not a substance (such as 

Figure 1Figure 1 Ownership of devices among adolescents
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alcohol or drugs), but a behaviour. To do this, we need to introduce the con-
cept of behavioural addictions. In addition, we also need to understand why 
young people – and adolescents in particular – are most at risk.

behavioural addictions                                                                                

Behavioural addictions have been the subject of debate for decades. Research 
and clinical experience suggest that behaviours carried out in an intense (in 
terms of duration), repetitive (in terms of frequency), and problematic (in 
terms of social relationships, at school, and work) way can cause signifi cant 
problems, regardless of the nature of the specifi c activity. People can not only 
smoke cigarettes, drink alcohol, and use drugs but also gamble, play video 
games, use the Internet, engage in sexual activities, shop, exercise, eat, or 
tan excessively [fi gure 2fi gure 2 ].

However, not everyone who is heavily engaged in these activities can be con-
sidered to have a clinical addiction. To diagnose addiction, psychological 

Figure 2Figure 2 Behavioural addictions
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and psychiatric specialists refer to a manual that defi nes psychological con-
ditions, called the DSM-5 (Diagnostic and Statistical Manual of Mental 
Disorders). Th is manual has been updated over the years, and the latest ver-
sion (the fi ft h edition) was published by the APA (American Psychiatric As-
sociation) in 2013. Th e DSM-5 contains the category “Substance-Related 
and Addictive Disorders” to describe addictive behaviours. Th ese disorders 
are measured on a continuum from mild to severe and they are character-
ised by 11 symptoms [table 1 table 1 ]. Gambling disorder, the fi rst behavioural 

LOSS OF CONTROL

1. Consuming the substance in larger quantities or for a longer time than 
originally intended.

2. Desire and failed attempts to stop or reduce use of the substance.

3. Spending a lot of time acquiring, using, or recovering from the eff ects of the 
substance.

4. Having an intense desire (craving) to use the substance.

IMPAIRMENT

5. Failure to fulfi l major obligations at work, school, or home.

6. Continued use of the substance, even if it causes (or worsens) social or 
interpersonal problems.

7. Reducing or giving up a signifi cant social, work, or recreational activity due 
to using substances.

RISKY BEHAVIOUR

8. Using the substance in physically dangerous situations (e.g. while driving or 
in dangerous social circumstances).

9. Continuing to use the substance despite knowing that a medical or 
psychological problem is getting worse.

PHARMACOLOGICAL SYMPTOMS

10. Tolerance: the individual needs to gradually increase the dose of the 
substance to produce the desired intoxication or eff ect, or the eff ect of an 
administered dose decreases over time.

11. Withdrawal: unpleasant physical eff ects that occur when the individual 
stops taking the substance or when it is blocked by a specifi c antagonist.

Table 1Table 1 List of 11 Symptoms of Substance-Related Addictions
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addiction to be described, also appears in the same category. Gambling has 
similar eff ects on the brain to substances such as alcohol and drugs. Th ese 
similarities have led us to think that substance and behavioural addictions 
are part of a single larger category: pathological addiction [fi gure 3fi gure 3 ]. 

In this regard, the World Health Organization 
(WHO) describes pathological addiction as a 
“psychological, sometimes even physical condi-
tion caused by the interaction between an or-
ganism and a substance, characterised by behav-
ioural responses and other reactions that include 
a compulsive need to consume the substance continuously or periodically, in 
order to experience its psychological eff ects and sometimes to avoid the dis-
comfort of withdrawal”. 

Note that the description, a “psychological, sometimes even physical con-
dition” in the defi nition, refers to the fact that the psychological condition 
of addiction can sometimes – but not always – also be caused by a substance. 
In addition, the defi nition emphasises how the condition of pathological 
addiction is caused by the interaction between the individual and the 
substance or behaviour. We can think of this interaction as a special en-
counter between the person and the object of addiction: in this encounter, 
each person has diff erent tastes and preferences. When a person encounters 

Figure 3Figure 3 Pathological addiction
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a substance (e.g., cigarettes or alcohol) or engages in a behaviour (e.g., gam-
bling) that is particularly in line with their tastes and preferences, then this 
encounter becomes special and particularly rewarding. The person will then 
try to experience this special encounter again (for example, by consuming the 
substance or playing the game again) and will struggle to tolerate its absence.

from gambling to online gaming                                                                                                   

For the diagnosis of Gambling Disorder, the DSM-5 lists nine criteria that 
reflect those for substance addiction. The inclusion of Gambling Disorder as 
a behavioural addiction has paved the way for the classification of other exces-
sive behaviours. However, to introduce a new diagnosis, reliable and consistent 
scientific evidence from scientific studies and clinical experience is needed. 

The scientific literature available up to 2012 suggested that there was one 
behaviour that deserved more attention, which was therefore included in 
Section 3 of the DSM-5 (dedicated to “Conditions for further study”, i.e. 
provisional diagnoses that require further investigation): Internet Gaming 
Disorder (IGD). 

The excessive use of video games (with and without the use of the Internet) 
is a common phenomenon. However, spending a lot of time playing is a nec-
essary but not a sufficient criterion for a psychiatric condition. Problematic 
players play not just for fun, but also to forget about their real-life prob-
lems and manage negative emotions. Another distinctive feature is loss of 
control, which prevents players from regulating the frequency and duration 
of their gaming activities. In severe cases, problems caused by online gaming 
may include:

 dropping out of school;

 losing the job;

 breaking up with a partner.

The prevalence rates of IGD hover around 3% globally, with the risk being 
more than twice as high in males. In addition, IGD correlates with high levels 
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of psychological distress (such as anxiety, depression, hyperactivity, and lone-
liness), as well as sleep problems (reduced hours of sleep, diffi  culty falling asleep 
or sleeping through the night, and daytime sleepiness). Usually, adolescents de-
velop this condition more oft en than adults, especially when they feel a lack of 
meaning in life, when they are poorly integrated in the school environment, 
when they receive little support from their parents, or when their parents al-
ready have addiction problems. Th ese conditions, therefore, represent risk fac-
tors, which refer to all the factors linked to a person’s biology and genetics or 
to their family environment and social situation that increase the probability of 
developing a certain disease in the future.

digital addictions                                                                                                                                      

Nowadays, however, there is a discussion not just about IGD, but also of other 
forms of digital addiction, which can include, for example, the use of the Inter-
net in general, smartphones, and social media. 

Th e fi rst studies on online behavioural ad-
dictions, i.e., digital addictions, date back 
to 1999. Th at year, a researcher named 
Kimberly Young noted that people can de-
velop problems concerning diff erent ac-
tivities online – including activities such 
as shopping, gambling, trading, emailing, 
cyber-sex, and games – and that they oft en become addicted to a particular ap-
plication, which then triggers pathological behaviour. Given that various activi-
ties can lead to digital addictions, many researchers have criticised the construct 
of Internet addiction as a problem and have suggested that Internet addiction 
is a symptom that can be traced back to another underlying psychological 
problem, which then also fi nds expression online. Th is does not detract from 
the fact that this kind of problem exists and causes signifi cant suff ering. 

According to these researchers, the Internet is merely how a problem is ex-
pressed (addiction on the Internet), but is not the object of addiction (addic-

When did we start 
studying digital 

addictions?
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tion to the Internet). Due to this lack of consensus in the scientifi c community 
and the lack of agreement on how to measure the problem and distinguish it 
from other existing problems, Internet addiction has not been included in 
the DSM-5. Moreover, today it is more correct to talk about excessive, com-
pulsive, or problematic use of the Internet, rather than addiction. However, 
the criteria for evaluating it are primarily based on the criteria for evaluating 
pathological gambling and Internet gaming addiction, as described by the 
DSM-5. Th ese criteria have been adapted to the context of Internet use, as 
well as to the use of smartphones and social media. 

In general, today we can say that there are two distinct types of Internet 
addiction [fi gure 4fi gure 4 ]:

specifi c pathological use. People are addicted to specifi c online 
functions (such as online shopping, using specifi c trading platforms, 
checking emails, pornography, etc.). Specifi c pathological Internet 
use (SPIU) should be understood as the result of a pre-existing 
psychological problem, which then became associated with an 
online activity. It is reasonable to assume that these addictions or 
problems are content-specifi c and would exist even in the absence 
of the Internet;

generalised pathological use. Th is is not specifi c to a particular ap-
plication but is an inclusive concept that encompasses several behav-
iours that overall resemble an addiction. It is reasonable to think that 
this problem would probably not even exist in the absence of the 
Internet. Generalized pathological Internet use (GPIU) involves ex-
cessive and multidimensional use of the web. Th is problematic use 
is associated with wasting time without a clear objective in mind and 
is related to the social aspect of the Internet, including the exces-
sive use of social media platforms. According to this view, the need 
for social contact is satisfi ed and reinforced using social media, and 
this increases the desire to pursue a virtual social life. Th e individual 
also spends time online to escape their personal responsibilities, and 
this leads to signifi cant problems with daily functioning, such as the 
tendency to procrastinate other activities. Time is a valuable resource, 
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available in limited quantities. In optimal conditions, the individual 
uses this resource in a conscious manner; but when its use becomes 
controlled by external factors, it can become problematic. Some stud-
ies, for example, report that good time management is inversely asso-
ciated with levels of problematic use of digital media and positively 
associated with good school performance.

It has been proposed that people suff ering from psychological problems such 
as depression, social anxiety, and loneliness prefer online social interactions 
to face-to-face ones. In these cases, online interaction is perceived as less anx-
iety-inducing, as you do not have to “put yourself out there”, so you avoid the 
embarrassment of an “in-person” situation.

In addition, in online interactions, you have more time to think about your 
responses because the interaction is oft en asynchronous, meaning it takes 
place at diff erent times. Th is preference can thus lead to excessive use of so-
cial media and instant messaging applications that, in turn, could increase 
existing psychological problems. 

Th e mechanism would therefore be a positive loop in which the problematic 
use is reinforced over time (“positive feedback”) [fi gure 5fi gure 5 ].

Figure 4Figure 4 The two types of Internet addiction
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problematic use of smartphones
and social media                                                                                                    

Problematic use of smartphones and so-
cial media has similar characteristics to 
problematic use of the Internet and other 
behavioural addictions. Although there 
are several defi nitions with similar crite-
ria, below is a comprehensive list of all 
existing criteria [fi gure 6fi gure 6 ]: 

abuse: using your smartphone so much that people around you point 
it out;

cognitive salience: always having your smartphone and social media 
in mind even when you are not using them and constantly checking 
your conversations, so you don’t miss anything; 

loss of control: repeated unsuccessful attempts to reduce your smart-
phone usage;

tolerance and withdrawal: tolerance refers to using your smartphone 
or social media more and more to get the same enjoyment as before; 
withdrawal, on the other hand, means feeling irritable, impatient, de-
pressed, or anxious when you can’t use your smartphone and social 

When does 
smartphone use 

become problematic? 

Figure 5Figure 5 Positive feedback
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media and being unable to stand not having your smartphone or not 
being able to use social media; 

emotion regulation: using smartphones and social media to escape 
negative emotions and fi nd comfort;

impairment: this refers to how using smartphones and social media 
interferes with daily activities such as pursuing your hobbies or meet-
ing with friends, concentrating in class or at home, when you have to 
do your homework, to the point of not doing it or postponing it. In 
addition, impairment can also aff ect the social sphere; it thus includes 
problems in relationships with parents, peers, or teachers. 

In addition, some hypotheses suggest the existence of a seventh criterion, 
called craving, which indicates the presence of a very strong desire to use 
smartphones and social media. 

Th ese criteria are an exhaustive list of symptoms of problematic use of smart-
phones and social media, although there is still no common and universal 
consensus. So, the list is not yet defi nitive and some criteria (such as the sev-
enth) are considered valid by some experts but not by others. 

Figure 6Figure 6 Defining criteria of problematic smartphone use
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How do you deal with this issue? Refl ecting on the problematic use of this 
tool is the fi rst step to becoming aware of a possible problem. Talking about it 
can help you fi nd solutions that are oft en just around the corner. Tackling the 
issue and fi nding a shared solution with those close to you could enable you to 
regain control over your digital habits.

psychological factors related to digital addictions    

Digital addictions are oft en comorbid with other psychological problems. 
People who have symptoms of problematic Internet, smartphone, or social me-
dia use oft en also have symptoms of attention and hyperactivity disorders, de-
pression, hostility or aggression, obsessive-compulsive symptoms, and anxiety. 
In general, the relationship between digital addictions and other psychological 
disorders can be explained by three hypotheses [fi gure 7fi gure 7 ]: 

1.  1.  the psychological disorder leads to or increases the symptoms of digital 
addiction;

2.  2.  digital addiction leads to or worsens the symptoms of the psychological 
disorder;

3.  3.  both disorders have shared underlying mechanisms. 

Figure 7Figure 7 Different hypotheses on the relationship between digital addictions 
and other psychological disorders 
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In addition to these three hypotheses, it is also possible that the level of comor-
bidity has been overestimated due to the type of assessment tools used or meth-
odological defi ciencies in the scientifi c studies investigating the two constructs. 

a bit of methodology                                                                               

 STUDY DESIGN

To test the fi rst two hypotheses, it is impor-
tant to conduct longitudinal studies, which 
can help to better understand which dis-
order was present fi rst. Longitudinal stud-
ies diff er from those that involve a single 
data collection point, called correlational
studies, precisely because the participants are followed over time using re-
peated measurements at a distance of days, months, or years [fi gure 8fi gure 8 ]. 
We can imagine a correlational study as being like a photograph taken of a sample 
(that is, of all the participants) at one specifi c moment, so the results derived from 
it can only be valid at that moment. In a longitudinal study, on the other hand, 

How do you 
“measure”

digital addiction?

Figure 8Figure 8 Difference between correlational and longitudinal studies 
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the researcher takes multiple photographs of the same participants over time, so 
the results obtained can tell us something about the longer-term dynamics. 

In general, the evidence from longitudinal studies suggests that some psy-
chological disorders may occur before the development of problematic 
Internet, smartphone, and social media use, while others may be secondary 
to the problematic use of new technologies. 

Th e choice of the type of study to be carried out clearly also depends on the 
type of research question posed, according to a principle that you have proba-
bly already practised at school.

 THE SAMPLE 

In each study, it is important for the sample – that is, all the participants – to be 
representative, that is, it should represent all possible diff erences in individuals. 
Usually, when a sample is representative, the distribution of the subjects for a 
given variable (for example, time spent using their smartphone) takes the shape 
of a bell (known as a normal distribution, Gaussian distribution, or the bell 
curve). Figure 9Figure 9 , for example, shows that many subjects have intermediate 

Figure 9Figure 9 Normal distribution in a representative sample 
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levels of smartphone use and are positioned in the centre, while few subjects 
fall into the tails of the distribution. 

Th erefore, if we think of smartphone use as a variable of interest, it is very like-
ly that most of the subjects will have intermediate levels of use (for example, 
about 2-3 hours), so more subjects will be in the centre. On the other hand, it 
is much less likely to observe participants who use their smartphone for only 
few minutes a day (the left  or lower tail) or for many hours (6-7 hours, the 
right or upper tail). Th e larger a sample is (that is, the more people it includes), 
the more representative it is.

 MEASURING DIGITAL ADDICTION

Measuring problematic use of the Internet, smartphones, and social media 
is not easy. Currently, several questionnaires are available that include cri-
teria that are not always comparable. In addition, there is little information 
available on these scales’ psychometric properties; most are used only in one 
country. Psychometric properties mean at least two properties of the ques-
tionnaires, in particular: reliability and validity [fi gure 10fi gure 10 ].

Reliability refers to the extent to which the questions in the questionnaire 
measure the construct under investigation (or a dimension of the construct) 

Figure 10Figure 10 Reliability and validity 
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in a way that is consistent between the questions. You can think of reliability 
as telling you how similar the questions are to each other. For example, “Do 
you use your smartphone more than intended?” and “Do other people tell 
you that you use your smartphone too much?” are two questions that measure 
smartphone abuse and are thus similar. In addition, the concept of reliabil-
ity also has to do with whether the questionnaire always measures the same 
construct over time. In other words, the results should be identical or similar 
whenever you repeat the questionnaire. 

The second criterion is validity, which indicates the extent to which a ques-
tionnaire measures what it is intended to measure. It refers, for example, to 
the extent to which a questionnaire on problematic smartphone use measures 
precisely that construct and not another one, such as social anxiety. A test 
could have a very high level of reliability but measure a different construct! 

To put the idea of reliability into a school context, it is as if all the questions 
in a test were formulated in a seemingly different way and the purpose of all 
of them was to assess your in-depth understanding of only one fact. If the test 
was well designed, a person who was able to answer any one of the questions 
correctly should be able to answer the others correctly as well.

To give an idea of validity, on the other hand, we can take the same example 
in which we give all the students the same test in the form of a practical or 
written exercise in English. Students who are foreigners or who have reading 
difficulties might perform poorly even if they understood the topic presented 
in the test well at a practical level. In this case, the written test would measure 
a different factor (linguistic knowledge), rather than the factor relating to un-
derstanding (practice) of the topic. 

Kimberly Young developed the first questionnaire for measuring problemat-
ic Internet use based on the DSM’s criteria for gambling. Her questionnaire 
is called the Internet Addiction Test (also known as the IAT) and con-
sists of 20 questions. However, this tool produced limited and conflicting  
results. 

Scales have also been created to investigate the problematic use of social media 
– such as the Bergen Social Media Addiction Scale [table 2 table 2 ], originally 
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used for problematic use of Facebook, but then extended to other social me-
dia platforms – and for problematic smartphone use, such as the Smartphone 
Addiction Scale.

In summary, there are several instruments designed to assess digital addictions, 
but none are universally accepted as the gold standard. 

OVER THE LAST 
YEAR… 

VERY
RARELY

(1)

RARELY

(2)

SOMETIMES

(3)

OFTEN

(4)

VERY
OFTEN

(5)

Have you spent a 
lot of time thinking 
about social media 
or planning how to 
use it?

□ □ □ □ □
Have you felt an 
urge to use social 
media more and 
more?

□ □ □ □ □
Have you used 
social media in 
order to forget 
about your personal 
problems?

□ □ □ □ □
Have you tried to 
cut down on your 
use of social media 
without success?

□ □ □ □ □
Have you become 
restless or troubled 
if you are prohibited 
from using social 
media?

□ □ □ □ □
Have you used 
social media so 
much that it has had 
a negative impact on 
your studies?

□ □ □ □ □

Table 2Table 2 Bergen Social Media Addiction Scale
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If you want, you can try them out in class to fi nd out what score you get and 
whether or not it is similar to that of the people closest to you (such as your 
classmates or parents). You can also try to come up with your own instrument 
with your classmates. However, remember that to be validated as a standard-
ised tool, it would have to undergo reliability and validity testing.

 THE LIMITS OF SELF-REPORT QUESTIONNAIRES AND THE USE OF 

TRACKED DATA

It is widely recognised that self-report questionnaires are subject to biases, 
i.e. systematic errors. Th ese biases include errors in recalling certain infor-
mation, such as the duration and frequency of daily behaviours (including 
the use of new technologies). Another bias is social desirability, which refers 
to respondents’ tendency to report inaccurately on sensitive topics to present 
themselves in the best possible light (for example, to report spending less time 
using social media so as not to feel judged).

Technological advances are making it possible to avoid these biases thanks to 
the use of trace data, defi ned as the footprint of the activities carried out 
through an online, and thus digital, computer system. Trace data can be 
collected via specifi c applications installed on the participant’s smartphone, 
enabling researchers to get around the limits of self-report questionnaires. 
However, the use of these applications is still in its infancy and researchers face 
several challenges. For example, collecting tracked data requires informed 
consent and some people may not agree to their digital data being tracked.

tracked data and problematic use
of smartphones and social media                                                              

Since excessive smartphone use is an indica-
tor of problematic use, researchers began to 
study the frequency and duration of smart-
phone use using tracked data to understand 
the relationship with self-reported data. Th e 

What are the 
indicators of 
problematic 

smartphone use?
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results showed that, for example, the degree by which respondents overesti-
mated or underestimated how much time they spent using their smart-
phone (calculated from the discrepancy between the traced duration of 
smartphone use and the self-reported use) predicted problematic use. This 
means that people who have difficulty estimating – whether over or underes-
timating – how much time they spend on their smartphone are usually more 
likely to have symptoms of problematic use. Trace frequency is also a good 
predictor of problematic smartphone use. In this case, people with a higher 
frequency of use (e.g., people who “often check their notifications”) will be 
more likely to have symptoms of problematic smartphone use, as this often 
interferes with daily activities (e.g., checking notifications while doing home-
work) and thus causes more impairment. 

However, other studies have shown that the amount of time spent using 
smartphones, rather than the frequency of use, is also linked to problematic 
use. In this case, spending a lot of time online could come at the expense of oth-
er activities (for example, sleeping, exercising, or spending time with friends) 
that positively influence well-being and are, therefore, inversely associated with 
problematic smartphone use. One study compared the tracked data of peo-
ple with and without symptoms of problematic smartphone use. In this case, 
the researchers found that people who had symptoms of problematic use spent 
twice as much time on their smartphones and interacted with applications (es-
pecially those intended for social interactions and social media) twice as often 
as those who did not have any symptoms. Therefore, it seems that the number 
of interactions with the smartphone, and especially the use of applications 
such as social media or apps for social interaction, such as instant messaging, 
are indicators of problematic use. 

The role of the frequency of smartphone use as an indicator of problematic us-
age is not surprising, considering that people often interact with their smart-
phones many times just to check their notifications. Notification checking 
habits are specific to smartphone use rather than use of other devices such 
as laptops and tablets. In fact, smartphones are always accessible (they are in 
our pockets) and always provide access to different applications and activi-
ties. According to a study using video-recorded data, in which participants 
were asked to wear a small camera on their chest to record interactions with 
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their smartphones, they checked their phones automatically and uncon-
sciously “just like putting their hand over their mouth when they cough”. 
Participants picked up, unlocked, used, and put back their smartphones once 
every 5 minutes (on average) without a specific purpose. And not only that: 
once their smartphone was unlocked, young people often fall into a loop, i.e. 
a vicious circle. For example, they open a notification that then leads to us-
ing other apps, thus spending more time on their smartphone than initially 
intended and getting lost in activities with no specific purpose. This brings 
us back to a consideration mentioned earlier, namely the importance of time 
management. Time dedicated to our digital life, which is often deliberately 
encouraged, competes with time dedicated to real life, which can contribute 
to distancing us from the “flesh and blood” relationships that we need to grow 
up as happy, healthy people.

the cognitive consequences of digital addictions          

Frequent smartphone use can hinder daily routine and have negative conse-
quences for young people. For example, it can have negative cognitive conse-
quences. Cognition includes the functioning of our brain and, particularly, 
our ability to learn, memorise, make decisions, and apply our knowledge.  
These skills are crucial, especially at school. Even at the advent of television 
in the 1960s, researchers were already concerned that excessive use of the 
media could have a negative impact on schooling. Today, it is thought that 
digital media, and in particular smartphones, can have negative effects be-
cause they:

 take time away from studying;

 are a source of distraction;

 reduce the ability to engage in activities that do not offer immediate 
gratification;

 have an impact on memory. 

There are various theories and hypotheses that explain these mechanisms. 
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For example, according to the Dis-
placement Hypothesis, our time 
is limited, and when we spend too 
much time on our smartphones or 
on the Internet, there is little time 
left  to do our homework, study, or 
sleep. Above all, sleep is important 
for the development of the brain, as it 
consolidates our knowledge (in terms of what we have learned in the day), facil-
itating the transfer from short-term to long-term memory. So, if we use our 
smartphone too much before going to bed, it means less time spent sleeping! 

In addition, many activities are done online nowadays, both recreational and 
academic. An example of a recreational activity could be watching stream-
ing content or playing games online, while examples of academic activities 
include searching for information online or distance learning, which was 
adopted during the pandemic but continues to be used. In these cases, the 
displacement hypothesis is certainly valid, since the educational content 
competes with recreational content or entertainment platforms such as 
YouTube, Netfl ix, or social media, and time dedicated to one activity or the 
other is mutually exclusive. As human beings, we are attracted to entertain-
ing, interesting, or sometimes relaxing content, which inevitably becomes 
a source of distraction at the expense of school content. Th is mechanism is 
similar to another one you may be familiar with: the foods that we fi nd most 
appealing are those that excite our taste buds the most, such as those that 
are particularly sweet or salty. Oft en, however, the same foods do not have a 
particularly high nutritional value, but rather expose us to health risks, and 
compete with foods that are nutritionally benefi cial. Similarly, we also need 
to be careful, because the need for content that does not nourish our brains 
is oft en induced deliberately and helps limit our self-control, which should 
remain fi rmly in our own hands.

Another theory asserts that people are able to do multiple activities at the 
same time, i.e. multitasking. Th e Limited Capacity Model, however, argues 
that true multitasking does not exist because our brain can only process one 
stimulus at a time. If a person is engaging in multiple activities (or receiving 

How do digital 
addictions change 

the way we use 
our time? 
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multiple stimuli), their brain must continually switch from one stimulus to 
another, even if only for a few seconds. For example, imagine you are reading 
a text and receiving a notification on your smartphone screen; the moment 
the notification arrives, your brain spends time and energy registering it and 
deciding whether to open it or not, so you stop concentrating fully on the text 
you were reading. 

Some experimental studies have shown that the mere presence of a smartphone 
on your desk or in your backpack (even if you don’t receive a notification) leads 
to greater distraction when performing a task requiring concentration (such as 
a test). In these cases, the distraction is thought to result from cognitive salience 
(i.e., thinking that you could receive a notification at any time), which does not 
allow you to fully concentrate. In fact, as we have seen, cognitive salience is 
one of the dimensions that characterise smartphone addiction.

In addition to being a source of distraction, the use of digital media can af-
fect our ability to commit to long-term goals, especially at school. For most 
young people, studying is a big commitment: they do not enjoy it and get bored 
easily. This is in part because students often don’t see the immediate benefit 
of studying and get distracted by more fun things such as watching videos on 
their phones or playing video games. We only appreciate what we have learned 
in the medium and long term when we do well on a test, get into university, 
or get a job after finishing school. Knowing how to commit to something 
that doesn’t offer immediate gratification is a fundamental skill, but it is 
hypothesised that it has been impaired by the presence of digital media and ac-
cess to content that offers instant gratification at any time. To make an analogy 
with food again, it is obvious that a bag of crunchy crisps or a tub of smooth 
ice cream is very inviting and provides instant gratification, but is very harmful 
to our health in the long term; preparing a rich salad, on the contrary, can be a 
long process that requires a certain amount of effort – effort that many of us are 
no longer willing to make – but has very positive effects on our health. 

Always at our fingertips, the smartphone has also become an excellent sub-
stitute for our memory. Thanks to Google, Maps, and many other applica-
tions, we have continuous access to information to tackle the various tasks of 
daily life. You don’t need to remember the deadline for your thesis, there’s 
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the calendar app; you don’t need to know the way to get to wherever you’re 
meeting your friend, there’s the Maps app; you don’t need to remember what 
the formula for relativity is, there’s Google. With our smartphones in our 
pocket, we tend to outsource our memory, i.e. to entrust the memory pro-
cesses to external storage. We are more likely to remember where to fi nd the 
information than the information itself. 

Th is phenomenon is called the Google eff ect
and describes another aspect of digital addic-
tion. Technologies should help us to face an 
increasingly complex life as active participants, 
not make us incapable of tackling tasks that 
were once so simple that anyone could manage 
them. If they push us in the former direction, they are benefi cial; if they make 
us regress, they are clearly harmful.

the socio-emotional consequences
of digital addictions                                                                             

Excessive use of smartphones, social media, and the Internet in general can 
also have socio-emotional consequences. For example, a factor that is oft en 
involved in the problematic use of smartphones and social media is the Fear 
of Missing Out, or FoMO.

According to the scientist Andrew K. Przybylski, 
FoMO is defi ned as a pervasive anxiety that oth-
er people might be having rewarding experienc-
es that we feel left  out of. As a result, a person is 
pushed to constantly check online content and in-
coming notifi cations to stay constantly updated on what is going on and what 
their friends are doing. However, as we have already noted, such checking be-
haviour is distracting when studying, interferes with what we are doing, and 
limits our cognitive processing capabilities. Another problem arising from the 
problematic use of smartphones and social media is the feeling of loneliness. 

What is 
the Google 

e� ect? 

What is 
FoMO?
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However, the research fi ndings on this are inconsistent. According to the So-
cial Compensation hypothesis, people who don’t have much offl  ine social 
contact tend to compensate by seeking out more online. However, this behav-
iour gives rise to a vicious circle, as the person learns to only interact online 
and not offl  ine in the real world. 

Particularly anxious people might also fi nd online interaction easier and more 
appealing. However, this means that their level of social anxiety is only man-
aged temporarily, because without in-person interaction, the problem is not 
addressed, but just temporarily solved by creating a comfort zone. 

Online interaction can be a source of anxiety and depression as in the case of 
social comparison: comparing yourself with people who have a better lifestyle 
or physical appearance than you makes you feel inadequate and lowers your 
self-esteem. At the same time, trying to present a perfect image of yourself
on social media entails constantly thinking about your body and developing 
“obsessions” that can then lead to more serious problems, especially in adoles-
cence, when your body changes. 

the adolescent brain                                                                                        

But why are digital addictions an important phenomenon especially for young 
adolescents? We’ll try to answer this question over the next few pages.

Adolescence, defi ned as the transition from childhood to adulthood, is a pe-
riod of development in which the regions of the brain undergo signifi cant 
changes, infl uenced by biological and environmental factors. In general, it 
has been reported that cognitive abilities that promote cognitive self-control 
(such as regulating impulsive behaviours) and self-regulation of emotions 
(e.g., managing negative emotions such as anger and sadness) develop gradu-
ally during adolescence. 

Th ese abilities develop due to the maturation of certain parts of the brain in 
the prefrontal cortex [fi gure 11fi gure 11 ]. In particular, the brain increases its con-
nections to speed up both the processing and the exchange of information to 
carry out increasingly complex mental processes (for example, to cope with in-
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creasingly diffi  cult demands at school). We must not forget that the prefrontal 
cortex contains two control, or executive function, systems: the cognitive
one – which we can describe as “cold”, because it refers to mental processes 
such as working memory, planning, and self-control – and the aff ective one – 
which we can call “hot”, since it refers to the control of emotional responses. 

Th ese two systems are associated with diff erent sub-regions of the pre-
frontal cortex: the cold system refers to the dorsolateral prefrontal cortex
(DLPFC) and the hot one to the orbitofrontal cortex (OFC)/ventromedial 
prefrontal cortex (vmPFC). It should be noted that the development of this 
part of the brain is what has enabled us to evolve compared to our ancestors. 
In fact, the prefrontal cortex is the “newest” part of the brain, the result of our 
evolution, and thanks to it, we have been able to develop language and a series 
of complex mental abilities that are characteristic of human beings. 

But all this comes at a price! Th is is because the brain takes a long time to 
develop and reach its full functioning during adulthood. Of the two systems, 
the cold one matures before the hot one. In other words, the maturation of 
the cognitive control system guides the maturation process of the emotional 

Figure 11Figure 11 The prefrontal cortex
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control system – i.e. the regulation of emotions – during adolescence (and this 
maturation process can take until the age of 25!).

Th e fi rst point to highlight is that ado-
lescents are more vulnerable to all those 
behaviours that can potentially lead to 
being “out of control”. And it is easy to 
see how the use of digital media can eas-
ily facilitate these behaviours. Th is is one 
of the reasons why minors are subject to 

special protection even in uncomfortable cases (such as excessive use of smart-
phones and social media), where “protect” means “protect from themselves”. 
Your rights as a person must be developed in a healthy environment that allows 
you to achieve complete psychophysical well-being. In some cases, institutions 
must equip themselves with tools and measures to guarantee this right, even 
if it feels like placing limitations on you. When you become an adult, you will 
realise that certain limits were necessary to allow you to grow up properly. 

Th e second point to bear in mind when answering why young people are more 
at risk of developing digital addictions involves brain maturation, but this 
time another brain region, namely the reward system [fi gure 12fi gure 12 ].

Unlike the prefrontal cortex, this system is located in the “oldest” part of the 
brain and is common to all animal species. Th e reward system is driven by the 
activity of a neurotransmitter also known as the pleasure molecule: dopa-
mine. In general, dopamine serves many functions in the brain, such as motor 
functions, but the pathway known as the meso-cortico-limbic system is the 
one that controls pleasure. It runs from limbic brain structures (located deep-
er in the brain), such as the striatum and the amygdala, to cortical structures 
(located in the cortex), such as the prefrontal cortex.

Th anks to the action of dopamine, the reward system allows you to:

motivate a behaviour that leads to a reward (these behaviours in 
themselves are dictated by our basic needs we are programmed to meet, 
such as nourishment and care, as well as by needs we learn thanks to the 
culture and society we live in, such as self-realisation);

Why are young 
people more at risk 
of developing digital 

addictions?
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learn which actions lead to pleasure (i.e., reward) and in what cir-
cumstances, i.e. places and times (this process is also called associative 
learning because the brain associates the positive emotion of reward 
with a certain circumstance and expects the same pleasant feeling in 
the same circumstance in the future); to be clear, this is how the rein-
forcement techniques used to train dogs work;

experience positive emotions (such as those you feel aft er eating 
something sweet, receiving a compliment, or winning a sum of mon-
ey): everything that involves pleasure as a fundamental component. 

Th e reward system is very active in adolescence (much more so than in child-
hood or adulthood). Th is probably has an important evolutionary signifi -
cance, as it enabled human beings in the remote past to exploit the teenage 
years for very eff ective training: in fact, the pleasure system also changes in 
response to pubertal hormones, with androgens and estrogens having diff er-
ent eff ects on brain structures, including the subcortical regions of the brain 
related to processing emotions, sensitivity to social and emotional stimuli, 
motivation, and reward.

Figure 12Figure 12 The reward system
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Th e early maturation of the pleasure system is also related to the increase 
in dopaminergic activity during adolescence. Th e dopaminergic system ac-
tivates reward responses during various, generally pleasant, activities. In 
fact, when we have experiences that give us pleasure, dopamine is released. 
Th is causes a feeling of reward, which then psychologically reinforces the 
initial pleasant behaviour and gradually increases the amount of the behav-
iour or substance required to produce the feeling of reward. Th is feedback 
system causes us to seek out increasingly rewarding stimuli to obtain the 
same pleasurable eff ect. 

Imagine investing money in the bank: the reward system works as if you had to 
keep investing more money to keep getting the same return on the investment. 
Whereas if we stop increasing the money we put into our investment, the re-
turn will decrease rather than remain constant. Th erefore, many researchers 
think that altered or overactive dopamine pathways may be the ultimate 
cause of addictive behaviours. 

Th e risk is that to achieve the same return on investment and the same pleas-
urable feeling, you will need increasingly intense stimuli, which will lead you 
to have a particular attachment to that activity (i.e., to be “addicted” to it). 
You will thus devote much more time to it than you initially invested. 

Responses to rewards are a key aspect of the adolescent brain, since, compared 
to children and adults, their neural responses to environmental stimuli are 
more pronounced and sustained (i.e., more is dopamine released), especially 
when the stimuli involve social interaction. 

Th e parallel but unbalanced development of these brain areas, i.e., of cog-
nitive control, or executive function, structures, and the pleasure system, 
explain why adolescence is a period especially marked by imbalance, better de-
scribed as the dual systems model (also known as the maturational imbalance 
model) [fi gure 13fi gure 13 ]. 

According to this developmental model, the pleasure system matures in ear-
ly adolescence while the cognitive control or executive function system
reaches maturity in early adulthood. Th e time gap between the matura-
tion of the two systems creates a period of greater vulnerability during 
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adolescence when there is a greater propensity to seek out pleasant stimuli, 
including reward- and novelty-seeking behaviours, even when those entail 
taking risks. 

Th e control system is not able to properly manage the reward system: you 
can think of the adolescent brain as being, in this sense, like a machine with a 
turbo engine but brakes that don’t work very well. 

Th is means that adolescents are not yet fully able to respond adequately with 
their behaviour to situations dictated by emotions – both positive and nega-
tive – because this is a capacity that develops in the following years. 

All forms of addiction act on these two systems. In fact, you can think of the 
lowest common denominator between substance addictions and behav-
ioural addictions (including digital ones), that is, those that do not include 
the use of a substance but involve a behaviour, as being precisely the impair-
ment of control skills, in parallel with the experience of strong feelings 
of reward. 

Th is can happen at any age and is the mechanism that gives rise to addiction. 
However, it is now easier to understand why adolescents are more at risk: be-
cause these two brain systems are exactly the ones that still must be calibrated. 
Moreover, in adolescence, the diffi  culty of managing one’s own behaviour is 
even more pronounced when it comes to the social sphere. 

Figure 13Figure 13 The dual systems model
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the importance of the online social world 
for teenagers                                                                                                

Humans are social creatures. This means that the impacts of lack of healthy social-
isation on health (mental and physical) are very serious. Social interaction is what 
defines us and determines our well-being. This means we are always “hungry” for 
social interactions; it is a hunger that is determined by our nature and biology.

This social hunger is particularly high during the teenage years. Why is that? 
Because the brain needs a lot of social stimuli to develop and mature. For exam-
ple, adolescents need to form their own identity, and this can only happen in 
relation to others, since others reflect our image, both for good and sometimes 
for bad, giving us a better understanding of who we are and what we want. A 
social experience that includes getting to know different people, contexts, and 
cultures is also even more enriching, as having a variety of experiences allows 
us to better understand who we are and makes us more ready to tackle future 
experiences, even unfamiliar ones.

Smartphones, and even more so social media, are highly attractive to the ad-
olescent brain precisely because they enable social interaction anywhere and 
at any time. In addition, compared to childhood, adolescence is characterised 
by more complex and hierarchical peer relationships, with larger social net-
works, usually organised into groups that promote their values, including 
clothing, idioms, and behavioural styles. To be part of these groups, adoles-
cents feel compelled to act in line with these values because it is essential to 
feel part of a group and accepted by their peers. It is not easy to be yourself and 
distinguish yourself from others in a context where there is a strong drive to fit 
in, especially when the group becomes very “closed” to those who aren’t part 
of it or who think differently. However, talking about and addressing the com-
plexity of social dynamics, especially by remaining open to diversity without 
judging, allows for more rewarding social experiences and promotes a climate 
of greater openness and social inclusion, thus facilitating identity development 
and tolerance towards diversity.

In addition to this, this is also the period when we begin to form romantic re-
lationships and deep and lasting friendships, all elements that make a good 
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social sphere indispensable for growing up well-adjusted (many diffi  culties 
that arise at this age, if not resolved, are refl ected in adult life, and contribute 
to the development of various social problems).

It is, therefore, not surprising that adolescents are also hypersensitive to peer 
acceptance and rejection. For example, adolescents report higher levels of 
embarrassment than children and adults if they know that they are (simply) 
being observed by their peers [fi gure 14fi gure 14 ]. 

Groups can also infl uence young people’s self-esteem through social com-
parison. Th e infl uence of their peers is not only relevant for their sense of 
self, but also for engaging in risky behaviours. During adolescence, most 
young people begin to consume alcohol, tobacco, or illicit drugs, have their 
fi rst sexual experiences, and tend to break the rules more oft en, even to the 
point of engaging in violent behaviour (including online). Th e likelihood of 
being involved in such behaviours is greater under the infl uence of peers, as 

Figure 14Figure 14 Adolescence and social embarrassment 

Source: Somerville LH. Th e Teenage Brain: Sensitivity to Social Evaluation. Current directions in 
psychological science. 2013, 22(2), 121-7.
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their presence triggers a motivational state that increases the tendency to seek 
short-term rewards from risky choices and behaviours. All these factors to-
gether mean that adolescents are likely to be exposed to potentially control-
lable risks which, however, become uncontrollable thanks to the reinforcing 
eff ect of the peer group. 

According to some scholars, the more adolescents use social media, the 
more they engage in risky behaviours such as substance use and unprotected 
sex, since they all off er the same kind of immediate gratifi cation, or reward. 

“It’s like always having a chocolate in your pocket”

For the adolescent brain, which is “hungry” for 
rewards and gratifi cation, especially of a social 
nature, smartphones and social media are like 
“always having chocolates in your pocket”. A 
hungry person who has loads of chocolates in 
their pocket will hardly be able to resist. Th is is 

even more true considering that the adolescent brain is still developing, espe-
cially when it comes to the cognitive control system (which doesn’t mature 
until adulthood) and the emotional control system. 

Just like chocolate is rewarding for the brain, a like, a message, or a new fol-
lower is equally rewarding. Since smartphones are always available and acces-
sible, we can thus see the experience as being like always having a rewarding 
chocolate in your pocket, but it’s also always a diff erent chocolate, since 
the social stimuli are all diff erent. Th is diversity means our brains do not get 
used, or habituated, to the stimuli, but instead are always interested in some-
thing new, even if the stimuli all come from the same place. Today it’s milk 
chocolate, tomorrow it’s white, the next day it’s dark, but it’s always a pleas-
ant fl avour. If I like fruit, it will always be fruit-fl avoured, but a diff erent fruit 
every day, so I never get bored.

Th at’s what social media is like: it off ers content we like, but something 
diff erent every day, so it keeps us “glued” to our screens because we always 
feel rewarded by something new. If not controlled, this mechanism becomes 
a vicious cycle that can lead to problematic use over time. We oft en talk about 

What is 
immediate 

gratifi cation?
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the algorithms behind social media, which are described as designed to attract 
our attention as much as possible, although we are oft en unaware of them. 
Th at’s why there is always a lot of discussion about how to regulate the social 
world, and since we see children as vulnerable, they must be subject to special 
care and protection.

theories on digital addictions                                                                            

Th ere are several theories that explain how digital addictions start and progress. 
We present two of them below. Th e fi rst is called the Interaction of Person-
Aff ect-Cognition-Execution model, or I-PACE model, published by Mat-
thias Brand and colleagues in 2016 and updated in 2019 [fi gure 15fi gure 15 ]. 

Figure 15Figure 15 I-PACE model

Source: Brand M et al. Th e Interaction of Person-Aff ect-Cognition-Execution (I-PACE) model for addic-
tive behaviours: Update, generalization to addictive behaviours beyond internet-use disorders, and specifi -
cation of the process character of addictive behaviours. Neurosci Biobehav Rev. 2019 Sep;104:1-10.
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Th is model argues that several factors determine an individual’s situation and 
behaviour that can then lead to a digital addiction. Th ese factors are:

 cognitions;

 genetics;

 temperamental and personality characteristics;

 childhood experiences;

 pre-existing psychological problems;

 coping style;

 motivations for using smartphones and social media.

At fi rst, the use of smartphones and social media can be mainly driven by per-
sonality traits such as impulsiveness. Th e urge to check your smartphone for 
brief but repetitive moments is perceived as something rewarding. Th ese brief 
moments of gratifi cation act as positive reinforcement for the person. 

At a later stage, this impulsivity is compounded 
by problems with self-control and disinhibition 
and conditioning processes. All this ultimately 
results in problematic compulsive use. 

Compulsive behaviours – which can vary – 
are engaged in to distract yourself from your 

problems and diffi  culties, regulate your mood, and avoid negative emotions 
such as anxiety and sadness.

Compulsive behaviours associated with the use of smartphones and social 
media are related to: 

the need to be in constant contact with and available to others; for 
example, feeling compelled to respond as quickly as possible, to main-
tain constant communication;

the need for novel stimuli, such as having to stay up to date on re-
cent events and news, looking for new and diff erent stimuli on social 
media; 

Where do 
compulsive 
behaviours 

come from? 
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the need to check, that is, having to check your own social media and 
what others are doing, being anxious if you are not updated on what is 
happening in the outside world or to your friends;

social anxiety; needing reassurance from others or feeling the need to 
be in constant contact with someone.

Th ese compulsive and problematic behaviours are fostered by the portabili-
ty of smartphones and the constant availability of personalised content. Th e 
persistent and compulsive use of smartphones can also be perceived as un-
pleasant when it compromises the success of other activities, such as doing 
your homework or interacting with other people, going so far as to ignore 
them when they are talking or when they are with us in person. Th is behav-
iour is known as phubbing, which comes from “phone” + “snubbing”, i.e. 
ignoring someone with your smartphone. 

Even parents themselves could ignore their children if they use their smart-
phones in a compulsive and problematic way. In this case, younger children of 
school or pre-school age may engage in risky behaviours (e.g. at the park) just 
to attract the attention of the parent on their phone. 

Th e transition from impulsiveness to compulsiveness is a central aspect of 
many addictions, behavioural and otherwise. In fact, as in substance use disor-
ders, impulsive traits are critical in initiating the behaviour, whereas compul-
sive behaviours begin later. 

Th e second study that is useful to remember in this context was conducted 
by Patti M. Valkenburg and Jochen Peter, who developed the Diff erential 
Susceptibility to Media Eff ects Model (DSMM) [fi gure 16fi gure 16 ] in 2011. 
In particular, the model sets out four propositions. Th e fi rst proposition
states that the eff ects of the media are conditional, depending on three types of 
diff erential susceptibility variables: dispositional, developmental, and social. 

Dispositional susceptibility is defi ned as all the dimensions of the individ-
ual that predispose them to use and respond to digital media in a certain 
way, such as gender, biology, temperament, personality, cognitions, values, at-
titudes, motivations, and moods. Some of these dimensions (e.g., personality) 
are more stable across time and situations than others (e.g., mood). 
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Developmental susceptibility is defi ned as the selective use of and re-
sponse to digital content depending on the stage of cognitive, emotional, 
and social development. Th ese stages of development include childhood, 
adolescence, adulthood, and old age. 

Social susceptibility includes all the factors in the social context that can 
infl uence an individual’s use of and response to digital content. Th ese so-
cial contexts can act on various levels. For example, in the interpersonal con-
text, parents and peers can limit or encourage exposure to certain programmes, 
social media platforms, or games. Families with a higher income can give the 
young person more alternatives in terms of free time (e.g. sports, music, and 
other recreational activities), thus limiting the amount of time spent in front 
of a screen. In addition, parents with a higher level of education are also more 
attentive in regulating their children’s exposure to digital media, perhaps be-
cause they are more informed about the subject or because they have carried 
out related studies. Similarly, schools and organisations may restrict or en-
courage access to apps and websites. Finally, norms and values in each society 
can promote or discourage the use of certain media.

Th e second proposition asserts that the eff ects of the media are indirect,
since they are mediated by diff erent response states that can be cognitive 

Figure 16Figure 16 Differential susceptibility to media effects model 

Source: Valkenburg PM, Peter J. Th e Diff erential Susceptibility to Media Eff ects Model. J. Commun. 
2013;63(2):221-43.
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(for example, the level of attention), emotional (positive or negative emo-
tions), or excitative (such as being agitated). 

Th e third proposition states that diff erential susceptibility variables act as 
predictors and moderators of the eff ects of media use on media response 
states. In other words, dispositional, developmental, and social diff erenc-
es can predict the type of media use, but they also moderate response states. 
What this means is that these diff erences (such as being male or female, ado-
lescent or adult, alone or with lots of friends) determine a response state that 
is already diff erent in itself.

One example is that girls usually use social media more (type of use) and 
experience higher levels of social anxiety (response state) than boys, espe-
cially in early adolescence (11-13 years). Boys, on the other hand, tend to 
experience negative eff ects later, around age 14-15. On the one hand, these 
gender diff erences risk reinforcing certain stereotypes (as in the case of girls 
and social media use); on the other hand, however, they refl ect windows of 
sensitivity to the eff ects of digital media that go hand in hand with the mat-
uration processes that occur during puberty (processes that occur earlier in 
girls than in boys). 

Finally, the fourth proposition emphasises that the eff ects of media are two-
way: media also infl uence susceptibility variables and response states, and vice 
versa. So, everything infl uences everything else. 

what should we do - log off?                                                      

Aft er considering what digital addictions are, why young people are most at 
risk, and what mechanisms are involved, at this point it is legitimate to ask the 
following question: what should we do in cases of problematic use?

Th e fi rst answer might be: log off . Th is phenom-
enon, known as a digital detox, involves abstain-
ing from using electronic devices entirely or only 
abstaining from using them for specifi c purposes 

What is a 
digital detox?
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(such as specific apps). A digital detox can therefore include breaks from 
using a single device or from using all digital devices. It is a temporary 
abstinence from electronic devices to detox oneself, similar to fasting. And 
it is important that this is voluntary and not forced by external circumstanc-
es (for example, a parent banning a child from using their phone) because 
forced interventions (i.e., interventions against the will of the individual) 
have proved ineffective in reducing problematic use. It would be much better 
to discuss the problem as a family and then agree on what decisions should be 
made, always considering that the child, as a more vulnerable person, should 
be subject to special protection and the parent should not enact arbitrary 
bans, but suggest them as a matter of responsibility. This is because blocking 
access to certain smartphone functions does not help anyone understand and 
solve the underlying reasons for problematic use. In fact, it is more useful to 
implement specific detox behaviours, depending on the needs of the individ-
ual, rather than a total limitation of use. 

So, the question is: does digital detox work? The answer is it depends. Some 
studies have shown that there may be both positive and negative effects. The 
positive effects include reduced time online, less anxiety and stress, greater 
well-being, and improved ability to self-regulate. The negative effects, on the 
other hand, include boredom, feeling socially isolated, loneliness, and fear of 
missing out (FoMO). We could say that the effects are mixed. What we’ve 
seen, in fact, is that it is usually users who use digital media in a problematic 
way who experience more positive effects than those who do not engage in 
problematic behaviours. However, in some cases, participants who under-
went a longer period of detoxification from social media then reported in-
creased use of social media when they were able to access it again, most likely 
due to the need to make up for lost time. It is therefore essential to discuss 
these effects both with peers and with adult caregivers to explore methods 
that are well understood and accepted, the benefits of which can then be rec-
ognised. Creating opportunities for quality leisure time is an essential aspect, 
because the aim is to rediscover alternative ways of socialising and dedicate 
time to alternative activities that promote well-being. 
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balanced and healthy Internet use                                      

So, what other solutions are there? Some scholars have noted that the relation-
ship between the amount of time spent using digital media and mental well-
being is not linear but follows an inverted U-shaped curve [fi gure 17fi gure 17 ]. 
In other words, moderate engagement (for example, 1 hour per day) in digi-
tal activities would not in itself be detrimental to well-being but would actually 
benefi t it, probably because it allows social, and entertainment needs to be met. 

Beyond a certain time, however, it would be harmful as it distracts and takes 
time away from other activities such as sleep or homework. Th e eff ects also 
depend on when the digital activities are engaged in - during the week or at 
the weekend. In fact, greater use on a weekday would lead to greater negative 
eff ects than the same amount of use at the weekend. 

Th us, you could say there is an appropriate level (neither too low nor too high) 
of consumption of digital content that is good for young people. Since time is a 

Figure 17Figure 17 “Inverted U-shaped” model and balanced use 

Source: Przybylski AK, Weinstein N. A Large-Scale Test of the Goldilocks Hypothesis: Quantifying 
the Relations Between Digital-Screen Use and the Mental Well-Being of Adolescents. Psychological 
Science, January 13 2017, 28(2), 2014-15.
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limited resource and there are lots of tasks competing for it, you should always 
try to be the one who decides how much time to devote to each task and 
make sure that digital apps do not steal this precious resource away from you.

conclusions                                                                                                                                          

So how does problematic use diff er from healthy Internet use? When we talk 
about healthy use, what we mean is connecting to the Internet for a specifi c 
purpose, for a reasonable period, without this leading to cognitive or be-
havioural impairment. People who healthily use the Internet can separate on-
line communication from real-life communication. Th ey use the Internet as a 
useful tool for a specifi c purpose, rather than as a source in the search for their 
own identity. 

Th ere is no specifi c time limit or behavioural framework, so it is diffi  cult to de-
fi ne a behaviour as problematic when it is dictated by needs that are not prob-
lematic in themselves, such as seeking social connections and information. 

Th ere is therefore no threshold level but rather a continuum of functioning, 
with healthy use on one side and problematic use/addiction on the other 
[fi gure 18fi gure 18 ]. It is up to the individual whether their Internet use is adap-
tive or maladaptive, depending on their needs and stage of development. To 
sum up, we can say that the diff erence between an excessive but healthy 
enthusiasm and an addiction is that healthy enthusiasm adds to your life, 
while addiction takes away from it. 

Th is is particularly true in younger generations, especially during adolescence,
when the risk of developing psychological problems is greater and the pro-
cesses of cognitive control are still immature.

Figure 18 Continuum between healthy and addictive use
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if you keep looking at  
your smartphone instead  
of listening to what i'm 
saying, i'll have to fail  
you... think about that!

who was the  
26th president  
of the united  

states? 

at a school near new york...

james,  
you tell me...

james?!

you  
talking to 
me, prof? 



jack, james… are you coming 
to work out with us? 

leave them alone… those two don't care about 
anything except social media and video games!

you're right,  
it's a waste  

of time! 

scary! these are  
the scariest 
videos ever! 



i hope we get home soon…

yeah, i have loads of 
homework to do...

me too...

...but first i'll just play  
a quick game...



hi, james...
“hi, kevin…  

how's it going... 
it's good to  
see you!” 

is james still in his room?  
he hasn’t even eaten... that same evening...



yes, mum... he hasn't come out  
at all since he got back! 

i'm starting to get  
worried about your brother... 

always on his smartphone  
or playing those damn  

video games... 

i just don't know  
what to do, i was 
hoping he wouldn't  

get so obsessed with 
his smartphone.

but he's not a kid anymore...  
i wanted to be able to trust  
him, not be forced to give  

him rules... 

james,  
honey...  

come down  
for dinner? 



later… i've got 
to finish my 
homework...

why are  
you shut away 

in there? 

okay, fine. i'll keep your dinner  
hot for you... i'm going to bed...

i need some privacy to focus…  
stop pestering me,  

mum! 

thank you… 
goodnight!

now let’s go into the lobby  
to play with the others... 



everyone's here... ...even jack...
so much for 
homework!

i'm going 
to kill you, 

james! 

that's not the  
video game...

no, 
it's not... 
stupid boy!



mum! 
kevin!

help! what's going on?

don't worry, honey... i'm here...  
nothing's going to happen to you...

kevin, you know about 
computers, can that happen? 

i'll try...and you can't 
kick them off? 

a monster... it 
threatened to 

kill me...

yes… basically, 
someone might  

have gotten onto 
the server...



well? there's  
nothing here...

that evening... you've got to stop always being on your smartphone and playing 
video games... you don't play sports, you don't see any of your 

friends, and they're going to fail you at school... 

i don't know any superheroes, 
but maybe there's someone  

who can help you... 

you're right, but 
it's not that easy... 

i'd have to be a 
superhero to  

do that!

...and now you're even having 
waking nightmares because  
you get so little sleep! 



the next day... going online isn't a bad 
thing in itself...

...the first is when you go go 
onlineonline for a specific purposespecific purpose
and for a reasonable amount reasonable amount 

of timeof time...

...there's 
healthy usehealthy use and 

problematic useproblematic use...

...without there being any cognitive 
or behavioural issues... 

...and in this case, people are able 
to separate online from real-life to separate online from real-life 

communicationcommunication...



it's up to the individual whether their 
internet use is adaptive or maladaptive, 
depending on their needs and stage of 

development...

...so, my boy, in your  
case it's just a matter of 
making up for lost time 
by dedicating yourself to 
alternative activities...

...the difference between an excessive 
but healthy enthusiasm and an addiction  
is that healthy enthusiasm adds to your  

life, while addiction takes away...

play sports, go 
out with your 

friends... 

...and log off for a while. a temporary abstinence from electronic 
devices will help you reset, just like fasting can sometimes  

help cure indigestion...



some time later... but how  
did you manage  

to quit?

of course not! i went to a 
specialist who helped  

me a lot...

sure...  
let's go!

a beautiful superhero appeared to me in a 
dream... like wonder woman...

really?

hi, james...  
are you coming 
to train with  

us? 
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GLOSSARY

Behavioural 
addiction

An addiction not related to substance use and defi ned as 
long-term loss of control over, for example, the use of video 
games or gambling. In a behavioural addiction, the person is 
unable to reduce such behaviour, despite the negative eff ects 
observed in their daily functioning.

Bias In methodology, a “systematic error” that leads to an incorrect 
estimate of the eff ects observed by the researcher.

Cognitive 
salience 

Th e integration process by which objects and stimuli from the 
external environment or internal states come to the attention 
of an individual in a meaningful way, becoming relevant and 
able to infl uence their thoughts and behaviours.

Comorbidity Th e co-existence of two psychological or physical problems, 
the concomitant presence of two or more disorders in the 
same person.

Compulsion A behaviour carried out in an automatic and uncontrollable 
way that off ers relief from anxiety and worries. 

Coping Th e way people deal with and respond to stress and life prob-
lems. A positive (or adaptive) coping style is implemented 
when the individual seeks a solution or help from other peo-
ple when faced with a problem. A negative (or maladaptive) 
coping style is implemented when a person denies, avoids, or 
escapes from the problem, for example by taking refuge in the 
digital world.
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Correlational 
study

A study that applies a research methodology to investigate the 
extent to which two variables or events are related to each oth-
er. Generally, a correlational study involves a single data col-
lection point and enables simple statistical analyses that can 
only explain associative links between the variables observed, 
not deduce cause and eff ect relationships.

Digital 
detox

A period in which a person voluntarily decides to abstain from 
using social media, digital devices, and digital environments, 
entirely or only in relation to specifi c contexts, platforms, or 
technological devices. Th e aim is to take a break to review 
their relationship with technology and make it healthier.

Dispositional 
susceptibility

All the dimensions of a person (genetics, temperament, person-
ality, etc.) that predispose them to use and respond to using dig-
ital media a certain way.

Dopamine An organic molecule that is part of the catecholamine family. 
It is one of the most important neurotransmitters in our nerv-
ous system and plays a key role linked to the pleasure system 
and reward mechanism, since it is released when the brain ex-
pects a reward (even the anticipation of a pleasurable sensa-
tion can be suffi  cient to increase its levels). As it is involved in 
controlling many other processes, it plays a key role in several 
diseases and syndromes such as Parkinson’s, attention defi cit 
hyperactivity disorder (ADHD), schizophrenia, and psycho-
sis, as well as in compulsive behaviours and addictions to food, 
gaming, drugs, or medications.

Dorsolateral 
prefrontal 

cortex

A brain region involved in cognitive faculties essential for hu-
man beings, such as memory, attentional processes, and plan-
ning.

DSM-5  Abbreviation derived from the title of the Diagnostic and 
Statistical Manual of Mental Disorders published by the 
American Psychiatric Association. It is one of the most wide-
ly used nosographic classifi cation systems for mental and 
psychopathological disorders in psychiatry, psychology, and 
medicine.
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FoMO Acronym for “Fear of Missing Out”, it indicates the fear of 
being left  out. It refers to a form of social anxiety characterised 
by the pervasive desire to stay in touch with what other peo-
ple are up to through technological devices and by constantly 
thinking that other people are doing something more interest-
ing or rewarding, i.e. that you are missing out on something.

Gambling 
Disorder

Also known as “compulsive gambling” or “gambling addic-
tion”, it is characterised by the inability to resist the persis-
tent, recurring, and maladaptive temptation to bet large sums 
of money. In the DSM-5, it is included in the section on 
pathological addictions.

Genetics   A branch of biology that studies genes, heredity, and genetic 
variability in living organisms.

Gold 
standard 

In psychology, it is the most reliable, accurate, and valid test 
to confi rm the presence of a problem.

Identity In psychology and social sciences, the concept that an individ-
ual has of themselves, both on an individual level and within 
society; a set of unique characteristics that make the individual 
unique and one of a kind. It is not immutable, but changes over 
time based on person-environment interactions.

Impulsivity A maladaptive predisposition to quick and impulsive reac-
tions. It also includes a reduced ability to inhibit your own 
behaviour and a diffi  culty in delaying the reward or gratifi ca-
tion that comes with it.

Incidence 
rate

In medical statistics, the number of new cases of a disease, or 
any morbid event, that occurs in a given population over a 
given period of time.

Internet 
Gaming 

Disorder 
(IGD) 

Recently included in the third section of the DSM-5, it in-
cludes all addictive behaviours ranging from online gambling 
to video games. Th ere are several similarities with substance 
addictions, including alteration of the dopaminergic system 
linked to reinforcement and various behavioural changes such 
as impulse control, inhibition, and cognitive control.
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I-PACE A model that considers the Interaction of Person-Aff ect-
Cognition-Execution, used in the study of diff erent addic-
tive behaviours. It was published by Matthias Brand and col-
leagues in 2016 and updated in 2019. 

Loneliness A condition in which the person becomes isolated – by choice, 
due to personal circumstances and life events, or because they 
are isolated/ostracised by others – giving rise to a privileged 
relationship with themselves. Th e feeling of loneliness oft en 
triggers a tendency to hypervigilance to social threats: feeling 
socially isolated activates special attention to self-preservation 
that translates into a greater propensity for surveillance of the 
social world.

Longitudinal 
study

A study in which repeated observations of the same partici-
pants are made over a long period of time. Days, months, or 
years may elapse between measurements.

Multitasking A set of attitudes and behaviours that enable a person to be 
engaged in two or more diff erent activities or tasks at the same 
time. Th e term comes from the fi eld of IT, where it indicates 
the ability of an operating system to run multiple programmes 
simultaneously.

Neuro-
transmitters 

Endogenous chemical messengers used by neurons (the cells 
of the nervous system) to communicate with each other or to 
stimulate muscle or gland cells. Th e function of neurotrans-
mitters is to transmit information and signals via neurons to 
keep the body working properly and regulate behaviour. Th e 
best known are glutamate, GABA, dopamine, serotonin, ace-
tylcholine, histamine, norepinephrine (or noradrenaline), and 
epinephrine (or adrenaline).

Orbitofrontal/
ventromedial 

prefrontal 
cortex 

A region of the prefrontal cortex located in the frontal lobe, 
in the lower part of the cerebral hemispheres, involved in pro-
cessing risk and fear. It plays a key role in decision making and 
inhibiting emotional responses.
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Peer 
group

A group of people who share similar characteristics such as 
age, working environment, education, or settings in which 
other leisure activities are carried out. It is the form of so-
cial grouping that emerges spontaneously in adolescence: it 
is perceived as an open environment in which it is easier to 
fi nd ways to express your personality, even in opposition to 
the adult world.

Personality see Temperament

Phubbing A recent neologism born from the fusion of the words 
“phone” and “snubbing”, it refers to the act of ignoring or ne-
glecting the person you are physically speaking to in order to 
frequently check your mobile phone or another technological 
device in a more or less compulsive way.

Prevalence 
rate

In medical statistics, the number of cases of a disease, or any 
morbid event, that occurs in a given population over a given 
period of time.

Reinforce-
ment 

In psychology, any event resulting from the behaviour of an 
individual (or animal) that can increase the likelihood that 
such behaviour will be repeated in the future. It is customary 
to distinguish between positive reinforcements (when stimu-
li, such as rewards, are added to reinforce the desired behav-
iour) and negative reinforcements (when aversive stimuli are 
removed to reinforce the desired behaviour).

Reliability Th e extent to which the questions in a questionnaire measure 
the construct under investigation (or a dimension of it) in a 
way that is consistent between the questions.

Represent-
ativeness of 
the sample

In psychology and research methodology, this indicates the 
procedure whereby a selected segment of a group that is rep-
resentative of the population as a whole in terms of key var-
iables of interest to the researcher is taken into account in a 
study.



68

Response 
state

A transient state in the moment; it is also called a “state varia-
ble” because its level can change quickly from one moment to 
another or over the course of a day. One example is emotions, 
which usually last a few dozen minutes.

Sample In psychology and research methodology, this is the segment 
of the population on which the observations and analyses of a 
study are carried out.

Social 
anxiety

Needing reassurance from others or feeling the need to be in 
constant contact with someone.

Social 
comparison

Th e tendency to evaluate your own behaviours in relation to 
the most common behaviours in the group you belong to. Th e 
theory of social comparison was developed by Leon Festinger 
in the 1940s.

Social 
desirability 

In methodology, the tendency of respondents to give respons-
es that are considered more socially acceptable, with the aim 
of presenting themselves in the best possible light in the eyes 
of others and of researchers.

Temperament Traits or behavioural characteristics that are biological in nature 
and appear very early in life. As children progress through var-
ious cognitive and emotional stages that allow them to interact 
with, experience, and respond to the world in increasingly com-
plex ways, temperamental traits develop into personality traits.

WHO Acronym for the “World Health Organization”, the authority 
responsible for the directing and coordination of the health sec-
tor within the United Nations system. Founded in 1948 and 
based in Geneva, the objective of the WHO is the “the attain-
ment by all peoples of the highest possible level of health”, which 
is defi ned as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infi rmity”.

Withdrawal In psychology or medicine, a state of distress or suff ering due 
to the absence of the physiological, pharmacological, or toxic 
eff ect of a substance (or of a behaviour, in the case of behav-
ioural addictions) to which the body was accustomed.
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