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Abstract

Problems related to the use of the internet have triggered the appearance of inter-
net addiction. With this problem comes the need for prevention. The objective of
this study is to update the knowledge about the effectiveness of internet addiction
prevention programs in schools. The specific aims are: (1) to identify the objec-
tives of school’s prevention programs, (2) to analyse the components and instru-
ments used, (3) to evaluate the quality of the relevant studies and (4) to compare the
results of the publications. A search with the terms "Internet"”, "Internet Use Disor-
der", "addiction", "prevention", "school", "effectiveness", and "prevention program"
was carried out in 10 bibliographic databases in August 2021. For the selection of
articles, the 25 quality criteria of the CONSORT 2010 list were used. Only articles
that evaluated school prevention programs and had a quality score greater than 10
were selected. The results are shown in three tables. Eleven publications that met the
inclusion criteria were identified. The measurement scales used are very heterogene-
ous. Ten of the 11 programs were effective in preventing adolescent internet misuse,
abuse, or addiction. Increasing students’ self-control reduces the problem of internet
abuse. The validity of the results is discussed considering the methodological qual-
ity of the studies.
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Introduction

The penetration of screens in everyday life is indisputable, especially among the
young and adolescent population, where nine out of ten surf the internet daily
(Lenhart et al., 2015). In Europe, approximately 94% of 15-year-olds reported
using social networks in the last seven days, with an average time of 2-3 h on
school days, although 10% reported spending more than six hours a day online.
On nonschool days, the daily average is over five hours. Of those who abuse the
Internet, between 4 and 18% will develop an addiction (S&dnchez-Carbonell et al.,
2008).

Problematic internet use (PIU) is risky, excessive, or impulsive use of the internet
that, while not yet addictive, leads to adverse life consequences, specifically physi-
cal, emotional, social, or functional impairment, and this is an emerging health con-
cern among adolescents (Moreno et al., 2013). Internet use is increasing every year
(Brime et al., 2019). In the Chinese population, the results are alarming, more than
12% of males and 5% of females have symptoms of internet addiction (IA) (Lau,
2011). A study of the prevalence of PIU among university students in Hong Kong
appears to be as high as 26.7% (Shek & Yu, 2013). The data collected from the pop-
ulation of Taiwan show that the prevalence of the problem is 1.9% for the general
population and 3% for regular internet users (Wu et al., 2019), in Iran, 20% of the
population demonstrates PIU (Modara et al., 2017).

In Europe, several studies have shown worrying prevalence rates of PIU. The
highest prevalence was found in England (54.9%), followed by Greece (37.7%)
and Turkey (32.9%). Furthermore, the results conclude that countries such as
Italy, France, Poland, Spain and Hungary have a similar prevalence to each other,
that is, 26.4%, 24.8%, 24.5%, 23.7% and 21.6%, respectively (Laconi et al., 2018;
Tsitsika et al., 2016).

On many occasions, the main device for internet use is the mobile phone, and
its excessive use has been related to high alcohol consumption, tobacco smoking,
depression, school failure (Sanchez-Martinez & Otero, 2009), anxiety and insom-
nia (Jenaro et al., 2007). At the same time, there is a perceived discomfort in
these people when they are not online and considerable denial about the existence
of the problem (Navarro-Mancilla & Rueda-Jaimes, 2007). In addition, people
with behavioural control problems on the internet show four behavioral and emo-
tional components: feelings of anger, depression when they do not have access to
the Internet, excessive use of the web and negative repercussions in their daily
lives (Aponte Rueda et al., 2017).

Regarding age groups, adolescents are the most vulnerable group to misuse,
abuse or become addicted to the internet (Aponte Rueda et al, 2017). Young
adults under 21 years of age (Secades-Villa et al., 2014) are at risk due to the slow
maturation of areas in the brain involved in behavioural control (Leung, 2017,
Casey et al., 2005), and with internet abuse alters their psychosocial development
(Tahiroglu et al., 2008). Internet abuse in young people is associated with living
outside the family home, low self-esteem and a higher prevalence of problems
with other behavioural addictions or substance use (Secades-Villa et al., 2014).
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Prevention

Given the scope and consequences of problematic internet use in the adolescent pop-
ulation, there is a need to develop effective preventive interventions. Consequently,
the public administrations have responded both at the regional level (Rioja, 2018;
Séanchez Pardo et al., 2018), national level (Ministry of Health, 2020) and European
level (Lopez-Fernandez & Kuss, 2019). The schools, due to their ability to reach
the adolescent population, are an excellent place to develop universal prevention
programs.

The appearance of concern about the impact of information and communica-
tion technologies (ICTs) dates back to the beginning of the twenty-first century and
since then there have been structured interventions aimed at preventing their misuse
(Trahtemberg, 2000).

Despite the intensity and extent of the use of ICTs among the adolescent popula-
tion, preventive programs whose effectiveness has been evaluated are scarce and, to
our knowledge, there are only two previous studies that have reviewed the publica-
tions related to the evaluation of the prevention of internet addiction: Vondrackova
and Gabrhelik (2016) and Throuvala et al. (2019). They include 21 studies between
2010 and 2017, evaluating different aspects of this topic, but they do not focus solely
on studies of the effectiveness of IA prevention programs; they explain the contents
of the programs, their characteristics, and the level of acceptance by adolescents.
The quality of the studies is also not addressed.

Considering the above, it is necessary to update the knowledge about school pre-
vention programs for internet abuse by adolescents with a systematic review of stud-
ies that evaluate the effectiveness of preventive interventions for Al, (Sdnchez-Meca
et al., 2010). For this work, the following specific aims were established: (1) identify
the objectives of prevention programs taught in schools, (2) analyse the components
and instruments used to verify that the results of the different articles can be com-
pared; (3) evaluate the quality of published studies and (4) compare the results of
these publications.

Methods
Procedure, Inclusion and Exclusion Criteria

In response to the above objectives, a systematic review was developed and a search
strategy devised to examin original and quantitative studies with the objective of
evaluating the efficacy of a preventive intervention for the problematic or addictive
use of the internet; the PRISMA checklist can be found in Appendix 1 of supple-
mentary information (Page et al., 2021)-. The inclusion criteria were of two types:
quality criteria and content or theme criteria. Regarding the quality criteria, the
CONSORT 2010 quality checklist (Cobos-Carbo & Augustovski, 2011) was used
with 25 points divided into 6 sections: title and abstract, introduction, methods,
results, discussion and other information. The criteria were that the selected articles
had to score more than 10 on the CONSORT 2010 quality checklist. Due to the

@ Springer



196 Journal of Prevention (2024) 45:193-212

overall quality of the studies retrieved in the database search, we decided to assume
a score of 10 as the inclusion criterion, to prevent dropout. In terms of content, the
articles had to evaluate an abuse prevention program or IA in the school setting.

The search was performed in ten databases (PubMed, Scopus, Health Evidence,
Agency for Healthcare Research and Quality, Guidelines International Network,
ERIC, WHO, HNT and Cochrane). The following keywords were used: "Internet",
"Internet Use Disorder", "addiction", "prevention", "school" "effectiveness" "pre-
vention program", no time filters were applied and the titles, abstracts and keywords
were reviewed. The combinations used were: “Internet AND addiction AND pre-
vention”, “Internet AND addiction AND prevention AND school”, “Internet AND
prevention AND school”, “internet AND addiction AND prevention AND effective-
ness” and “internet addiction AND prevention program”. Table 1 shows the results
obtained in each of the databases.

The selection of publications for the review was organized into three phases.

Phase 1 was the primary search performed through search engines, which found
391 publications.

Fifty-nine studies were eliminated due to duplication. The titles of the remain-
ing 332 studies were reviewed, and 198 publications were discarded by the main
researcher for not meeting the inclusion requirements related to content: the articles
did not evaluate an abuse prevention program or IA in the school setting.

In Phase 2, the remaining 134 abstracts were analysed by the main researcher,
who evaluated the closeness of the topic of the publication with the objectives of
this work. Six were eliminated because they were not in English or Spanish, 107
because they evaluated the need for a prevention program and not the effectiveness
of a program. Seven of the articles were eliminated because they were systematic
reviews and another five did not meet the quality criteria, leaving nine publications
for the last phase.

In Phase 3, the full text of the remaining nine publications was read by both
researchers independently, and all nine met the inclusion criteria.

Table 1 Number of results per

database Database Results Date
PubMed 73 07/2021
Scopus 172 05/2021
Health Evidence 47 04/2021
Agency for Healthcare Research 0 04/2021
and Quality
Guidelines International Net- 0 04/2021
work
ERIC 15 07/2021
QUIEN 15 07/2021
HNT 0 06/2021
Cochrane 56 08/2021
TOTAL 378
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During the selection process, two additional articles were identified in the biblio-
graphic references of the reviewed publications. Therefore, the final number of stud-
ies included in this review is 11. The outline of the search process is shown in Fig. 1.

In response to the third objective, to determine the quality of the studies, 25 qual-
ity criteria were defined from the CONSORT 2010 quality checklist. It was consid-
ered that the articles had a control group, that they used repeated measures postin-
tervention at least six months later and that they had random samples. The score of
each article was calculated by fulfilling the six indicators in which the quality crite-
ria are grouped (see Appendix 2 of supplementary information).

The assessment of bias in the articles included in this review was carried out
using the three factors included in the PRISMA system: whether the instruments
used were validated tools, whether the article used external reviewers and the num-
ber of external reviewers (Page et al., 2021). For the first factor, three possible scores
were given: 0 if the paper did not include any validated tools, 1 when some of the
instruments contained validated scales, and 2 when all the scales used were vali-
dated. All articles scored 2 on this scale except the papers by Walther et al. (2014),
Shek and Yu, (2011) and de Leeuw et al. (2010) which scored 1 because they
used some ad hoc questionnaires. The second factor, internal or external review-
ers, scored O for articles with only internal reviewers and 1 for those with external
reviewers. Only the paper by Du et al. (2010) scored 1, as it had two psychiatrists
who reviewed the training and application of the teachers. It should be noted that the
study by de Leeuw et al. (2010) also supervised the training of the teachers, but the
research team conducted the training. Finally, the number of reviewers (internal or
external) was noted. The work by Celik, (2016) had one; and the papers by Li et al.
(2017), Busch et al. (2013), de Leeuw et al. (2010) and Hou et al. (2019) had three.
The remaining papers had two. Therefore, a higher score means a greater effort was
made to control bias. The sum of the scores for each article can be found in Table 2.

[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]

—
=3 References identified through the i ifi "
g Excluded by duplicates Records identified from:
£ database search :>
| N=43 Websites (N =0)

s N=378 _
J l Organisations (N = 0)
— Excluded fc t til Citation searching (N = 2)
References identified through the xcluded fornot meeting
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Fig. 1 Prisma’s flowchart of bibliographic search strategy
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Results

Eleven studies were analysed. The basic data of the studies are shown in Table 2.

In response to the first objective, the purposes of prevention programs are iden-
tified. In all programs the purpose is related to the use of the internet by adoles-
cents. Program objectives are described in more detail in Table 3. The most fre-
quent purpose was to increase students’ self-control, followed by work on healthy
internet use habits, reduce internet use and prevent internet addiction. Each of the
studies attempted to achieve its objective through different activities. P.A.T.H.S.
is the program with the most components (Shek & Yu, 2011), including bond-
ing, resilience, social competence, recognition of positive behaviour, competence
(emotional, cognitive, behavioural and moral), self-determination, self-efficacy,
clear and positive identity, focus on the future, prosocial participation and proso-
cial norms. Several authors intended to achieve their goals by working on the
habits and behaviours of a healthy life in relation to internet use (Busch et al.,
2013; Du et al., 2010; Li et al., 2017; Uysal & Balci, 2018; Walther et al., 2014;
Yang & Kim, 2018) or caring for the mental health of adolescents (Du et al.,
2010; Hou et al., 2019; Li et al., 2017). Other authors aimed to increase self-reg-
ulation and self-efficacy skills (Yang & Kim, 2018), self-reflection or self-control
(Du et al., 2010; Walther et al., 2014). Two other studies focused on improving
academic motivation (Celik, 2016; Hou et al., 2019). The article by de Leeuw
et al. (2010) also takes into account in its intervention other factors of internet use
such as digital communication, online bullying, digital image, online sexuality
and distorted ideals of beauty. Two authors also examined work on intrapersonal
concepts through peer training (Kormkaz & Kiran-Esen, 2012) or by increasing
parents’ awareness of the problem (Uysal & Balci, 2018).

The second objective, was to analyse the components and instruments used
(see Table 3). None of the 11 programs used the same measurement instruments;
however, in the articles by Busch et al. (2013) and Leeuw et al. (2010), the Fam-
ily Affluence Scale (FAS), which measures the family’s socioeconomic level, and
the Strengths and Difficulties Questionnaire (SDQ), which assesses hyperactivity-
inattention, emotional symptoms, problems with peers, behavioural problems,
and prosocial behaviour, were repeated.

The methodology varied greatly. All the studies include several sessions that
can vary between 4 and 64 with a duration and periodicity that are also variable,
but not greater than 2 h, and with a frequency that is generally weekly. Regarding
the design, three studies are cross-sectional and eight longitudinal with measure-
ments from 6 to 36 months. Regarding the variables that the studies measure, the
most common is A or its severity, followed by the habits of using the internet
and social networks and the use and abuse of online video games, but general
psychological symptomatology is also measured, such as self-control, self-effi-
cacy, youth development, general health, social context, socioeconomic status,
and time management.

The third objective, to evaluate the quality of the published studies, it is
reflected in Table 2 and in Appendix 2 of supplementary information. The quality
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evaluation followed the CONSORT 2010 methodology (Cobos-Carbo & Augus-
tovski, 2011) which has 25 points divided into 6 sections: title and abstract, intro-
duction, methods, results, discussion, and other information. Only four studies
mention the theoretical basis for the quality evaluation: Celik (2016); Hou et al.
(2019); Shek and Yu, (2011); Uysal and Balci (2018). All of the publications
clearly define the program population and the participant retention rate.

Regarding whether the studies evaluate their own program or another program,
there are both types in this review. The studies that evaluate an external program are:
Busch et al. (2013); de Leeuw et al. (2010); Du et al. (2010) and Kormkaz & Kiran-
Esen, (2012).

Four of the studies carried out the evaluation in a sample size greater than 500
(Li et al., 2017); Walther et al., 2014; Kormkaz & Kiran-Esen (2012); Shek and Yu
(2011). Regarding the design, three studies have only prepost measurement because
they are cross-sectional: Hou et al. (2019); Kormkaz & Kiran-Esen, (2012) and
Yang and Kim, (2018). Regarding whether they have a control group, only two of
the articles have a design without this group: Busch et al. (2013) and de Leeuw et al.
(2010).

The fourth objective was to compare the results of the publications studied, which
can be seen in Table 2. All intervention programs sought to reduce misuse, abuse,
or IA in young people. All of them, except Walther et al. (2014) and Busch et al.
(2013), who did it only in the female sample, achieved it.

All other studies were successful in lowering scores related to internet abuse.
Among the results, an improvement in the mental health of the students stands out
(Hou et al., 2019 and Li et al., 2017), the significant increase in the level of self-
regulation and self-efficacy (Yang & Kim, 2018), more adapted use of the internet
(Kormkaz & Kiran-Esen, 2012), the acquisition of control and self-control skills
(Du et al., 2010 and Shek & Yu, 2011), the increase in academic efficiency (Celik,
2016 and Hou , et al., 2019), improved time management (Du et al. (2010)) and
reduced use of online games (Busch et al., 2013; de Leeuw et al., 2010 and Walther
et al., 2014) In relation to the duration of the effects, all the longitudinal articles
found that the efficacy of the intervention was maintained during the months in
which they continued to follow up.

Discussion

The systematic review focused on the comparison of the objectives of each study, its
components and instruments, the quality of each of the publications and the results
obtained.

Previous reviews collected a total of 21 studies between the years 2010 and 2017
(Throuvala et al., 2019; Vondrackova & Gabrhelik, 2016). In our work, the review
period extended to 2020 and three publications after 2017 are provided (Li et al.,
2017; Uysal & Balci, 2018; Yang & Kim, 2018). In addition, an analysis of the
quality of the studies was carried out, thus correcting a limitation of the previous
reviews.

@ Springer
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Most of the studies conclude that the evaluated programs are effective in terms
of the problem of misuse, abuse or TA. It is true that the methodological variability
between programs is wide.

Healthy Habits and Behaviours

The programs that worked on healthy habits and behaviours in the use of the net-
work significantly reduced IA scores (Busch et al., 2013; de Leeuw et al., 2010;
Shek & Yu, 2011; Uysal & Balci, 2018). This indicates that adolescents, became
more aware of what it means to have a healthy relationship to ICTs and increasing
face-to-face social relationships as they felt less need to connect to the network.

In the programs of Du et al. (2010), Hou et al. (2019) and Li et al. (2017) the
authors found that after group psychoeducational intervention sessions aimed at
reinforcing emotional management skills, the use of ICTs decreased, which supports
the relationship between mental well-being and adapted use of the internet.

Skills and Competencies

The Healthy Internet Use Program (Uysal & Balci, 2018), in addition to working on
healthy habits, opted to reinforce daily life skills and involve parents in this process.
The significant improvement lasted, at least nine months after the implementation of
the project. This indicates that psychoeducation given to parents can contribute to
prolonging the beneficial effects on their children.

The training of self-efficacy, self-regulation and self-control skills was the objec-
tive of the program implemented by Yang and Kim (2018), who verified that the
higher the score in self-regulation and self-efficacy, the lower the scores in internet
usage time and addiction. This confirms that poor management of these skills is a
predictor of misuse of the internet.

However, the results of the evaluation of the Vernetzte www.Welten program that
uses the same variables does not result in improve IA scores, although it does in the
parameters of video game behaviour (Walther et al., 2014). This suggests that the
digital behavior of adolescents is not uniform.

Korkmaz and Kiran-Esen (2012) opted for peer training. They worked on aspects
of communication skills, self-knowledge, public speaking, knowledge of relating
to ICT. The results demonstrate a significant reduction in the time of internet use
and the quality of its use in the experimental group. Future research, could evalu-
ate whether peer training produces different effects than programs taught by adult
professionals.

The P.A.T.H.S. program is the most complete of those analysed in this work. It
works on 15 youth development constructs, and their influence on many problem
behaviours (Shek & Yu, 2011). In this analysis, only the data referring to the exces-
sive use, abuse and IA of the participants were taken into account. The students in
the experimental group acquired self-control skills thanks to which the problematic
use of the internet was reduced compared to the control group.

@ Springer
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Academic Motivation

Celik’s (2016) approach focused on academic motivation, a factor that is also
included in the work of Hou et al. (2019). The hypothesis was that if students
increased their study time, this would reduce their time spent on the internet.
Both succeeded, especially Celik (2016) with his ad hoc program specifically
designed for this purpose.

Regarding the quality of the study, it should be noted that the four studies
with the highest quality according to CONSORT 2010 (Cobos-Carbo & Augus-
tovski, 2011) with a score greater than 20 are: Li et al. (2017), Shek & Yu (2013),
Walther et al. (2014) and Yang and Kim (2018). In all these studies, positive
results were achieved in the reduction of IA in addition to an increase in men-
tal health in Li et al. (2017), greater self-regulation in (Yang & Kim, 2018) and
greater self-control in Shek & Yu (2013). However, the study by Walther et al.
(2014), despite having a quality of 21 according to the CONSORT 2010 criteria,
does not find conclusive results regarding abusive use or IA, although there is a
significant decrease in the time of internet use.

Internet abuse prevention programs should be more specific in terms of their
content, that is, they should differentiate between social networks, video games,
internet searches, online school tasks, etc. The low specification of internet use
that they seek to reduce or prevent, makes the results difficult to interpret. Mul-
ticomponent programs have been shown, in this and other systematic reviews,
to be more effective in preventing abuse and addiction to the internet. Likewise,
the most dynamic and participatory programs have also obtained better results.
(Espada Sanchez et al., 2015; Faggiano et al., 2014).

Limitations

There are limitations related to the languages of the publications. Although only
articles written in English were analysed, only 2 efficacy evaluation studies were
discarded because they were written in other languages (Korean). This makes us
think that production in other languages is scarce. Of the 11 studies analysed, 10
come from non-English speaking countries.

Another limitation is the existence of publication bias, which consists of the
editorial tendency to publish mostly significant results to the detriment of inves-
tigations that report a nonsignificant relationship between the variables under
investigation. This poses a risk of overestimating the efficacy and effectiveness of
interventions and policies to prevent internet over use.

The fact that there is no consensus on the use of the measurement instrument
is also a very significant limitation. Therefore, the comparison of the objective
concept, that is, the IA, cannot be guaranteed to be totally objective.

However, the rate of inbreeding is high, and 7 of the 11 studies evaluated their
own prevention program, which threatens the validity of the results, especially
when they are positive.
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It should be mentioned that there are aspects of the publications to improve
in future lines of research. More longitudinal studies are needed (Brime et al.,
2019) which would make it possible to identify what type of prevention has last-
ing effects on young people.

We trust that the results of this work will facilitate the work of professionals
when choosing a suitable program for their target population, knowing its possible
limitations. At the same time, knowing the objectives of each of the programs, it
might be possible to develop a new program that encompasses the greatest number
of strengths from each of the studies.

Conclusions

Almost all studies have shown good efficacy in preventing misuse, abuse, and IA.
The objectives of the programs are to improve self-control skills, self-knowledge,
self-regulation, self-efficacy, organization of free time and daily responsibilities,
thereby improving youths” mental health in general. The average number of sessions
of a preventive program was 18, with programs ranging from 4 to 64 sessions. Three
studies presented a program developed by different authors to those of the analysed
article.

The severity measure of IA is highly variable, which makes it difficult to com-
pare the results. Authors from different countries use very different instruments to
measure the same phenomenon. It seems that there is no general way to assess [A
because there is a need to validate such an instrument for each population. At the
same time, the different programs relate IA to different behavioural aspects and to
different cognitive abilities.
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