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Abstract

The presence of technologies in all areas and stages of life increases the risk of addiction to devices, networks,
and the use of various programmes. Excessive use of devices and technologies during childhood and adolescence
has negative effects on neurodevelopment and causes emotional disorders related to anxiety, stress, and
depression. These disorders can be associated with the development of other addictions (alcohol, psychoactive
substances) or other situations of risk of social exclusion such as bullying, among others. In our study of the
risk of social exclusion in adolescents (AVALOS RUIZ, 2022) we have applied a complete diagnostic battery
to 25 subjects of both sexes between 12 and 17 years of age focusing on six dimensions of risk: anxiety and
depression, alcohol and other substance abuse, bullying, addiction to technologies, gender violence and risk
behaviour in love and sexual relationships, and difficult family situation. The aim of this paper is to present
and analyse the correlations found between each of the first three dimensions, and the technology addiction
dimension as a predictor of other risk factors for social exclusion. The data show that addiction to video
games, in particular, is related to high levels of depression, while addiction to any of the technologies studied
(mobile, internet and video games) is significantly related to being a victim of bullying.

Keywords: Influence of technology. Neuropsychology. Mental health. Substance Abuse. Bullying.

Resumo

A presenca de tecnologias em todas as dreas e fases da vida aumenta o risco de dependéncia de dispositi-
vos, redes e uso de diversos programas. O uso excessivo de dispositivos e tecnologias durante a infincia e
adolescéncia tem efeitos negativos no neurodesenvolvimento e provoca transtornos emocionais relacionados
a ansiedade, estresse e depressdo. Esses transtornos podem estar associados ao desenvolvimento de outros
vicios (4lcool, substincias psicoativas) ou outras situacdes de risco de exclusdo social como bullying, entre
outras. Em nosso estudo sobre o risco de exclusdo social em adolescentes (AVALOS RUIZ, 2022) aplicamos
uma bateria diagnéstica completa a 25 sujeitos de ambos os sexos entre 12 e 17 anos de idade enfocando seis
dimensdes de risco: ansiedade e depressao, alcool e outras abuso de substancias, bullying, dependéncia de
tecnologias, violéncia de género e comportamento de risco nas relacGes amorosas e sexuais e situacdo familiar
dificil. O objetivo deste artigo é apresentar e analisar as correlacdes encontradas entre cada uma das trés
primeiras dimensGes, e a dimens3o dependéncia de tecnologia como preditora de outros fatores de risco para
exclusdo social. Os dados mostram que o vicio em videogames, em particular, esta relacionado a altos niveis
de depressido, enquanto o vicio em qualquer uma das tecnologias estudadas (celular, internet e videogames)
esta significativamente relacionado a ser vitima de bullying.
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1 Introduction

Technology has evolved and shaped our lives in many ways. We currently live surrounded by technology
and screens, especially the youngest and from an increasingly early age. This brings us numerous
benefits in different aspects, such as education or in bringing us closer to our loved ones who live
elsewhere, but it is necessary to reflect on the effects that the excessive use or misuse of technology can
have on the neurodevelopment of children and young people. According to Matali and Flores (2021),
young people are the age group that lives most connected to the Internet and this fact means that
we should pay attention to their behaviour towards technology, since the changes that occur during
adolescence are not only physical or behavioural, but the brain reorganises itself structurally, creating
new connections and eliminating others that are no longer useful. These changes cause the brain
to be unstable during this period, resulting in a higher level of vulnerability to certain environmental
or sociocultural stimuli that should be paid attention to (RUSSI, 2021), as they can lead to chronic
conditions, as indicated by Galan-Lépez et al. (2017).

Following the Association et al. (2014), neurodevelopmental disorders include intellectual dis-
abilities, communication disorders, autism spectrum disorder, attention deficit hyperactivity disorder,
specific learning disorder, motor disorders, tic disorders and other disorders. The most frequently oc-
curring problems related to neurodevelopment, according to Galan-Lépez et al. (2017), are depression,
anxiety and behavioural disorders, which in turn can lead to substance use and abuse, delinquency,
suicidal acts and unwanted pregnancies. Alvarado (2019) points out that some of these problems may
be caused by the omnipresence of technologies.

Not all disorders present the same difficulties, as pointed out in the study by Pérez-Vigil et al.
(2021). The authors analyse the perception, interpretation and attribution of other people’s mental
states (theory of mind) in adolescents with autism spectrum disorder, obsessive-compulsive disorder
and Tourette's syndrome. The sample consisted of 62 children aged 11-17 years, from the outpatient
clinics of the Child and Adolescent Psychiatry Service of the Hospital Clinic de Barcelona. All the
participants were men since, as they indicate, the prevalence of autism spectrum disorder in women
is very low. Their results show that children with Tourette's syndrome and autistic spectrum disorder
have similar difficulties in this respect, while children with obsessive-compulsive disorder have very
similar results to children with no disorder.

Suffering from anxiety poses a risk to well-being and development in children and adolescents, as
Lagos San Martin et al. (2014) state, while pointing out that a high level of anxiety reduces learning
efficiency. This is because it results in less attention, concentration and retention of information.
Regarding issues such as depression, authors such as Kassis, Artz, and White (2017) indicate that it is
a complex problem that represents a public health challenge, affecting quality of life if it is undetected
and untreated. Among the consequences for adolescents of alcohol consumption, Gonzélez (2016),
with his study conducted in Andalusia, notes the continuity of consumption, both of alcohol and other
substances, causes academic problems, risky sexual practices, criminal behaviour, brain injuries, traffic
accidents, emotional disorders and neurodegeneration.

It should be noted that, among the many guidelines indicated by Russi (2021) for proper brain
stimulation during adolescence, is that of controlling the time adolescents spend in front of the
computer and with technology, teaching them to make good use of them. In this sense, Belijar
(2019) makes a series of proposals among which we find training aimed at parents, the creation of
meeting places for adolescents, training aimed at adolescents on the appropriate use of technologies
and mediation in the event that family conflicts arise due to addiction to the devices.

It is worth considering the situations that entail a risk of addiction to technologies, which is why the
research carried out by Diaz-Vicario, Mercader Juan, and Gairin Sallan (2019) is relevant. In it, they
reflect, through the analysis of different situations that can lead to inappropriate use of technologies,
that the use of these technologies by adolescents presents a high risk, indicating the need for training
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in this regard from ages even before the age of 12. The analysis they carry out contemplates not only
the vision of adolescents, but also the vision of teachers, experts, parents, and counsellors.

It is important to point out that excessive internet use, which in adolescence can occur at night,
can affect memory or synthesis capacity, with poor school performance, concentration difficulties or
drowsiness being warning signs (CERISOLA, 2017). Similarly, their use before going to sleep can have
an impact on concentration problems or lead to poor sleep, which can affect cognitive performance
(RUSSI, 2021; CERISOLA, 2017; PIN ARBOLEDAS, 2019). In addition, exposure to scenes with
high levels of violence, both in television programmes and video games, can lead to an acceptance
of violence as a means of conflict resolution, while it can also generate aggressive thoughts, fear or
anxiety, as Russi (2021) points out. In relation to social networks, Cerisola (2017) points out that
overuse in adolescence can lead to depressive symptoms, sleep deficit, social isolation or overweight,
which makes it necessary for parents to be involved in their children’s digital lives in the same way as
they regulate the age for going out at night, driving or drinking alcohol. If we are faced with a situation
of addiction to technologies, such as video games, we must bear in mind that this addiction can cause
the brain to adapt to high levels of dopamine or serotonin, with the brain demanding an increasingly
higher level and causing an imbalance at brain level that can lead to mental illness in the future
(ALVARADO, 2019). Vicente-Escudero et al. (2019) indicate as protective factors against mobile
phone and internet abuse, in relation to suffering from some psychopathology during adolescence, the
fact of belonging to an organisation, having an adequate relationship with parents and good academic
performance, and being autonomous. As Fallas, Mora, and Castro (2020) point out, these problems
may be due to a longer exposure time to screens than it should be. In addition, the authors emphasise
the need to train parents and caregivers.

But the use of technology is not always harmful or negative and can have numerous advantages.
Cerisola (2017) distinguishes between passive technologies and interactive technologies, and indicates
that the latter can have numerous benefits during adolescence, as they can serve as a source of
information and contribute to the development of critical thinking and intelligence, among other
things. Also relevant is the work of Guzman et al. (2017), who analyse the beneficial effects of the
use of technologies for people with autism spectrum disorders, especially as an aid for communication.
As Alonso-Garcia et al. (2021) indicate, the use of technology is essential in the teaching-learning
processes of students in the 21st century.

There are numerous factors that should be taken into account to avoid neurodevelopmental prob-
lems derived from the excessive use of technology, especially in the classroom. Detecting and caring
for students with neurodevelopmental problems is a necessary task for teachers, since, as Reyes and
Mendoza (2021) point out, it is a fundamental issue in their professional performance. Along the same
lines, Valencia Ortiz et al. (2021) point out that the training teachers should receive should focus on
the acquisition of strategies to help their students reflect on the negative effects of the abusive use
of social networks, on the guidance they should provide regarding their use and on the organisation
of training actions in this regard, among others.

After considering all the facts previously mentioned, in this study we decided to analyse the
correlations that may exist between some of these variables.

2 Objectives

The aim of this study is to check whether there is a relationship between addiction to technology and

factors such as depression, anxiety, substance or alcohol consumption, and bullying, which can cause

neurodevelopmental problems during adolescence. To this end, the specific objectives are as follows:

1. To detect situations in which there is addiction to technologies (internet, mobile and video games)
or risk of suffering from it.

2. To diagnose those cases in which there are symptoms compatible with anxiety or depression.

3. ldentify those participants who are addicted to alcohol or psychoactive substances, or at risk of
such addiction.

4. To point out participants who are victims of bullying.

5. To establish correlations between addiction to technologies and the rest of the variables.
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3 Methodology

The methodology followed during the development of the study consists on the application of a
questionnaire for the diagnosis of addiction to technologies together with the application of 2 more
questionnaires. One of them is a personality diagnosis questionnaire for adolescents, which has
subscales focused on anxiety, depression, alcohol consumption and the consumption of psychoactive
substances, among others. The last instrument used is a questionnaire for the detection of cases in
which participants are victims of bullying. It is important to note that the study was approved by the
School Council and has the approval of the Ethics Committee of the University of Granada.

3.1 Participants
The study was carried out in a school located in the city of Granada (Spain), with students from
different socio-economic and cultural backgrounds. The sample consisted of twenty-five adolescents
(twelve boys and thirteen girls), aged between twelve and seventeen, all of whom were in compulsory
secondary education (6 participants in the first year, 7 in the second year, 5 in the third year and 7 in
the fourth year), as shown in Table 1.

Table 1. Participants in the study

Course 1° 22 32 4° Total
Participants 6 7 5 7 25

Source: own elaboration.

The spaces used to apply the instruments for data collection were the classrooms provided by the
centre, where the different questionnaires were applied. The application of the different tools was
carried out in several sessions, and each session lasted a maximum of 1 hour, to avoid overloading
the participants. It is important to highlight that the participants were selected by the school based
on pre-established criteria that included ensuring the presence of ethnic minorities, ensuring gender
parity, including internal and external participants, students from different socio-economic and cul-
tural backgrounds, ensuring the participation of adolescents from both urban and rural areas, foreign
students and students suspected of being at risk in some aspect.

3.2 Instruments

The questionnaire for the detection of technology addiction we have used in this study is the ADITEC
(CHOLIZ; MARCO; CHOLIZ, 2016). This instrument is composed of three scales oriented to different
technologies: mobile, internet and video games. It allows us to determine whether there is addiction
to any of these technologies or risk of addiction. Each of the questionnaires is divided into two parts,
indicating in the first part how often the behaviours described occur or do not occur, and in the
second part the degree of agreement or disagreement with a series of statements. The questionnaire
aimed at detecting the presence, risk, or absence of addiction to mobile phones consists of a total
of 22 items, the one for the Internet of 23 items and, finally, the one for video games consists of 24
items. Therefore, the application of the three questionnaires makes a total of 69 items.

The tool for diagnosing whether we are dealing with adolescents who suffer from anxiety or de-
pression, or consume alcohol and substances, is the Spanish adaptation of the Personality Assessment
Inventory for Adolescents (PAI-A) (CARDENAL et al., 2018), whose subscales referring to anxiety,
depression, alcohol consumption and substance use will be analysed in this study. The instrument is
composed of 22 scales, which means that it is made up of 264 items in total.

Finally let us explain that, for the detection of cases in which participants suffer bullying, we
will use the instrument Acoso y Violencia Escolar (AVE) (PINUEL; ONATE, 2006), which offers us
different levels of severity in which the individual may be a victim of bullying. The questionnaire has
a total of 94 items, 50 of which focus on those behaviours that the adolescents may suffer, and which
place them in a position of being bullied, and 44 statements whose aim is to detect whether there is
psychological damage in the person filling in the questionnaire.

Avalos Ruiz et al. | Texto Livre | Belo Horizonte | v.15 | 40508 | 2022 4/9



The three instruments belong to the TEA publishing house and are answered in self-report format,
as well as allowing them to be corrected through a specific platform provided by the publishing house
itself.

Once the instruments had been applied and evaluated, the corresponding analyses were carried out
to check whether there was any kind of correlation between the different variables under study. The
SPSS statistical programme was used to analyse the data. It should be noted that the application of
these questionnaires was approved by the Ethics Committee of the University of Granada, in addition
to the study having been presented and approved by the School Council of the centre in which the
data were collected, with a prior commitment to confidentiality on the part of the researchers.

4 Results

4.1 Diagnosis carried out
After the application of the set of instruments, 8 participants were diagnosed with addiction or risk
of addiction in terms of internet use, 6 participants with addiction or risk of addiction in terms of
mobile phone use, and 8 participants with addiction or risk of addiction in relation to video games. In
addition, 11 of the participants presented anxiety problems, another 11 presented symptoms associated
with depression, 3 presented problems with alcohol consumption and 7 with substance use, while 12
of the participants were victims of bullying. These data are summarised in Table 2.
Table 2. Diagnostics performed
Internet Mobile Video Anxiety Depression  Alcohol Substance Victim of
addiction  phone game consump-  use bullying

addiction  addiction tion

8 6 8 11 11 3 7 12
Source: Avalos (2022).

4.2 Correlations between variables

With these results, the correlations between addiction to any of the different technologies studied and
the rest of the variables were analysed. Furthermore, the correlation between the risk of addiction or
addiction to technologies in general was analysed, considering this when risk or addiction was present
in any of the three questionnaires applied, and the rest of the variables. All the data can be seen in
Table 3.

According to Morales Vallejo (2008), to determine the magnitude of the correlations, the following
assessments are considered:

a value of r between:

indicates a relation:

Oand .20 L very low

20and 40 low

40and 60 Ll moderate

.60and .80 ... significant, rather high
80andl high or very high

There is a moderate and positive correlation between addiction or risk of addiction to video games
and depression. This would suggest that the greater the addiction to this technology, the greater the
chances of suffering from depression or manifesting depressive symptoms.

The same is applicable to addiction or risk of addiction to technologies in general and bullying.
As we have already mentioned, the risk of addiction to technologies was considered positive when a
positive result was obtained in any of the three technologies studied: Internet, mobile phone or video
games. In this case, there is a moderate and positive correlation between addiction or risk of addiction
to technologies and being a victim of bullying. The higher the level of addiction to technologies, the
more likely the individual is to be a victim of bullying.
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Table 3. Correlations between addiction or risk of addiction to technologies and the rest of the

variables.
Anxiety Depression Bullying  Alcohol Drugs
Pearson correlation ,083 ,083 ,199 ,011 ,145
Internet Sig. (bilateral) ,694 ,694 ,340 ,960 489
N 25 25 25 25 25
Pearson correlation ,068 -,121 ,210 ,369 ,067
Mobile Sig. (bilateral) 747 ,565 314 ,070 751
N 25 25 25 25 25
Pearson correlation ,083 428" ,027 -,253 -,046
Videogames  Sig. (bilateral) ,694 ,033 ,896 1222 ,828
N 25 25 25 25 25
Pearson correlation ,230 ,395 458" ,050 -,036
ADITEC Sig. (bilateral) ,268 ,051 ,021 811 ,863
N 25 25 25 25 25

Source: Avalos (2022)

In order to consider a correlation as real and not as the result of chance, it is important to observe
at what level the correlation is significant. In this case, the first correlation, related to depression, is
significant at the 0.033 level, so the probability that the correlation has been established randomly is
low. The same is the case for the correlation established with bullying, with a level of 0.021.

Given that the correlations obtained are moderate, cross-tabulations were made with those vari-
ables among which correlations are found, in order to look at these data in more detail. The data
relating to addiction or risk of addiction to video games and depression are in Table 4, while those
relating to addiction or risk of addiction to technology and bullying are in Table 5.

Table 4. Cross-referenced data on video game addiction and depres-

sion.
Depression
No risk  Risk Total
. No risk 12 5 17
Videogames . o
Risk or addiction 2 6 8
Total 14 11 25

Source: Data obtained after application of the set of instruments.

There were a total of 8 participants with a risk of video game addiction and 11 with symptoms
of depression. When crossing the data, we saw that those 12 subjects, practically half of the sample,
did not present a risk of addiction to video games or signs of depression, while there were 2 subjects
with addiction or risk of addiction to video games and who did not present depressive symptoms. On
the other hand, we found a total of 5 participants with a risk of suffering depression and no risk of
addiction to video games, while there were 6 participants who obtained a score indicating a risk of
addiction or addiction to video games and, in addition, present depressive symptoms.

In this case, 15 subjects were found to be addicted to one or more of the technologies studied,
while 12 were victims of bullying. If we cross the data, we find that there were 8 subjects who were
not addicted or at risk of being addicted to any technology and who were not victims of bullying.
There were 5 subjects with a technology addiction who were not victims of bullying and 2 who were
victims of bullying, but there were no signs of technology addiction. Finally, a total of 10 participants
obtained results that point to an addiction to technologies and who were also victims of bullying.
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Table 5. Cross-data on technology addiction and bullying.

Depression
No risk  Risk Total
ADITEC No risk 8 2 10
Risk or addiction 5 10 15
Total 13 12 25

Source: Data obtained after application of the set of instruments.

5 Discussion y conclusions

After all the work carried out we can conclude that the overuse of technologies can lead to numerous
problems, some of them related to the neurodevelopment of children and adolescents. Moreover,
early detection of certain situations in educational centres and their intervention, for example, during
tutoring hours, can prevent future problems (AVALOS RUIZ, 2022), both related to neurodevelopment
and to a situation of social exclusion. For this reason, we decided to diagnose cases of addiction to
technologies and analyse the correlations that exist with some of the variables that can be derived
from such use and be problematic in terms of neurodevelopment.

In terms of addiction to technologies, a total of 15 subjects were detected with addiction or risk of
addiction to one or more technologies (mobile phone, internet and/or video games). This represents
60% of the sample, a fairly high percentage. A study carried out by Cambra et al. (2020) on the
use of mobile phones indicates that the participants in this study stated that they were constantly
connected to the Internet via their mobile phones, so the percentage obtained in this study is in line
with this statement.

Anxiety is highly prevalent in childhood and adolescence, as indicated by Mascaraque and Cohen
(2020), even more so than depression. In the case of our study, 44% of participants present anxiety,
a percentage that is matched by those suffering from depression.

By focusing on the consumption of alcohol and psychoactive substances, we can compare the
results with those of the Health Behaviour in School-age Children (HBSC) study in Spain in 2018
(MORENO et al., 2018). This study indicates that 8% of adolescents consume alcohol every week,
while our percentage is slightly higher, reaching 12% of participants with alcohol consumption prob-
lems. The same is the case with the consumption of other substances, with 28% of the participants
in our study having problems in this regard, while the aforementioned study indicates that 18% of the
adolescent participants smoke bongs, while 13% claim to consume cannabis.

With regard to diagnosed bullying, 48% of our sample obtained values that indicate they suffer
from bullying or that they perceive it as such. The HSBC reports that 12% of adolescents between
15 and 18 years of age are bullied. Our result is much higher, as is the age range of the participants,
which could explain this difference. In this sense, it is worth noting that 28.2% of the participants in
the study carried out by Hoz (2021) have received threats on some occasion through technological
channels.

When analysing the correlations found between addiction to technology and the other variables,
we cannot speak of a significant correlation with anxiety or with alcohol or substance use. However,
video game addiction is correlated with depression. This data clashes with other studies that use video
games as a form of therapy against depression, such as that of Moscardi (2020), or that consider them
to be a useful tool in terms of raising awareness of depression or other mental illnesses, such as the
work carried out by Otero (2020). This only goes to show the need to focus on how video games
are used, given that depending on how they are used, they can be beneficial or can contribute to the
development of serious problems.

Having an addiction to technology is generally correlated with being a victim of bullying. This
could be due to the fact that, by being connected to the network for many hours a day, adolescents
are not only exposed to bullying situations in real life, but that this risk goes beyond the screens,
and cases of cyberbullying can also be found, as indicated by Pérez-Vigil et al. (2021). In this sense,
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Alfaro (2020) points out that bullying, even if it is via the Internet, should not be seen as a problem
of the use of technology, but rather as a problem of abuse of power, since treating it as a result of
technology means that it loses its character as a social problem.

Despite not having obtained strong correlations, it has been found that there are numerous authors
who link addiction to technologies during adolescence with neurodevelopmental problems. In this
sense, Alvarez and Wong (2010) states that there is insufficient awareness of the need to assess
neurodevelopment in the child population, which could bring benefits to society as a whole, especially
in terms of controlling the effective investment of resources in community development projects.
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