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The escalating global concern about internet addiction (IA) in adolescents has driven the necessity to investigate its predictors and
their potential effects on youth development. We used a novel methodological approach to facilitate this research and assessed IA
in parents and adolescents across five countries—GCC countries, Greece, Italy, Turkey, and the United Kingdom. A total of 1530
participants completed surveys evaluating parental IA, monitoring practices, and adolescent IA symptoms. We found striking
evidence that parental IA, adolescent involvement in nonessential online activities, and frequent arguments between parents
and children were significant predictors of adolescent IA. Our data suggest similar sociopsychological mechanisms underlying
the development of IA in adolescents across various cultural contexts. Contrary to earlier assumptions, parental monitoring of
time spent online did not predict IA, suggesting that simply regulating screen time may be insufficient to reduce IA in youth.
Instead, tight corresponding symptoms of IA in parent and their adolescents indicate the need for family-centered
interventions to mitigate IA risks.

1. Introduction aspects of internet use, particularly concerning internet
dependence among young people.

The prevalence of internet use has been growing steadily.
Around 5.4 billion (67% of the world’s population) are
online. This is a 4.7% increase from a year earlier and illus-
trates the ongoing rise in global internet usage [1]. The inter-

net is an essential tool for global information exchange. It is

1.1. Internet Addiction (IA) in Young People. 1A, or problem-
atic internet use (PIU), refers to excessive or poorly regulated
behaviors associated with internet usage [2-6]. Despite the
continuous debate regarding the definition of IA, it is fre-

also indisputable that our daily lives are profoundly influ-
enced by the internet, which provides the opportunity for
entertainment, communication, shopping, work, education,
socializing, and making relationships. This phenomenon is
particularly evident among adolescents for whom technolog-
ical proficiency is critical for recreational activities. Recently,
however, there has been increasing attention to the negative

quently linked to internet addiction disorder (IAD) to high-
light the harmful effects of excessive internet usage [7, 8]. A
recent meta-analysis including 21,378 individuals from
Europe, Asia, America, and Oceania indicates that IAD is an
escalating global concern [9]. However, studies differ on the
clear-cut difference between IAD and general IA [10]. There-
fore, prevalence estimates should be interpreted with caution


https://orcid.org/0000-0003-0794-0989
https://orcid.org/0000-0002-5285-7829
https://orcid.org/0000-0002-2138-4731
https://orcid.org/0000-0003-3519-5445
https://orcid.org/0000-0002-6861-2009
https://orcid.org/0000-0002-5417-7210
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1155%2Fcad%2F4336597&domain=pdf&date_stamp=2025-04-10

because the term “internet addiction” covers a wide range of
online behaviors [11].

Some research distinguishes between generalized IA and
addiction to specific online activities, such as video gaming,
online shopping, and pornography, with slightly overlap-
ping boundaries between them [12]. The most formally rec-
ognized form of IA is online gambling, as listed in the
Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition (DSM-5). More recently, online video gaming was
recognized in the International Classification of Diseases,
11th Revision (ICD-11), by the World Health Organization
(WHO). However, it still has a status of a condition in the
latest DSM edition.

Science now collected solid evidence that overuse of the
internet is associated with severe negative impacts on behav-
iors (withdrawal to one’s room, disordered eating habits,
lack of sleep) and psychological functioning (aggressiveness,
ostracism, loneliness) resembling those of substance-related
addictions [13-15]. Meta-analyses reported effect sizes of
these associations ranging between 0.17 and 0.51 ([16]; sss;
[17]). A recent meta-analysis suggested that IA is associated
with biological changes in the brain areas involved in cogni-
tive control, reward valuation, and motor coordination [18],
indicating that the impact of IA on young people is deeper
than initially thought. Given the profound impact associated
with IA in young people, investigating factors that can pre-
dict IA is crucial for developing prevention strategies to mit-
igate its detrimental effects on young people.

1.2. Understanding Predictors of IA. TA in adolescents is
influenced by a complex interplay of individual, familial,
and societal factors making it essential to adopt a holistic
approach to understanding its development [19]. One such
approach is the family ecological perspective [20], which
provides a framework focusing on the dynamic relationships
between adolescents and their immediate surroundings. In
particular, this framework proposes that adolescents are
embedded within multiple interconnected systems including
microsystem (immediate environment), mesosystem (inter-
actions between microsystems), exosystem (indirect influ-
ences), macrosystem (cultural and societal influences), and
chronosystem (changes over time).

Many studies supported the validity of the family ecologi-
cal perspective in understanding the development of IA in
adolescents [21]. For example, research suggested that adoles-
cents with higher levels of parental supervision and open com-
munication regarding online activities were less likely to
develop PIU [22]. On the other hand, permissive or neglectful
parenting led to excessive screen time and, ultimately, IA [23].
Peer influence is another key factor, as adolescents often mod-
eled their internet behaviors after their friends, with peer pres-
sure potentially reinforcing excessive online engagement [24].
There is also evidence that parental attitudes toward digital
media shaped adolescent-school interactions, particularly
regarding academic performance and online distractions
[25]. If parents actively engaged with their children’s technol-
ogy use and established structured screen time rules, adoles-
cents were more likely to balance internet use with other
responsibilities. Conversely, if parents are disengaged, exces-
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sive internet use interfered with academic achievement and
social relationships, creating a cycle that reinforced IA [26].
Cultural differences in parenting styles also affected IA risk.
For example, East Asian cultures, which emphasized academic
achievement and obedience, tended to enforce stricter digital
control, sometimes leading to compensatory internet use [27,
28]. In contrast, Western cultures that promoted autonomy
and self-regulation exhibited different patterns of excessive
screen time, particularly in social media engagement [29]. In
addition, studies showed that parents with demanding jobs
or high work-related stress often had limited time for supervi-
sion, leading to increased unsupervised screen time and a
higher likelihood of IA [30]. Similarly, economic factors
played a role in IA in children because financial constraints
limited access to structured extracurricular activities, making
the internet a primary source of entertainment and socializa-
tion for adolescents [31].

These examples above demonstrate that existing research
has extensively examined individual systems within the family
ecological framework. However, there is a pressing need to
explore how factors within these systems interact to better
understand adolescent IA. For instance, the relationship
between parental IA and parental monitoring is critical, as
parents who struggle with excessive internet use may model
problematic behaviors, thereby diminishing the effectiveness
of their monitoring efforts and increasing the risk of IA in
their children. Studies have shown that parental control is
associated with adolescent IA, indicating that how parents
manage both their own and their children’s internet use serves
as a key predictor of adolescent digital behavior [32, 33].
Therefore, the extent to which parents monitor, restrict, or
discuss online activities with their children may play a crucial
role in shaping adolescent IA, as high levels of parental control
may either mitigate risky internet behaviors or, conversely,
provoke resistance and secrecy in adolescents. Generally, this
aligns with findings that adolescents with unmet emotional
needs, including those experiencing family conflicts or a lack
of parental support, may turn to the internet for escapism,
social connection, or validation, increasing their risk of addic-
tion [34]. At the same time, the family environment may
reduce the need to resort to using the internet excessively as
an escape from stress, depression, and anxiety [35] or to cope
with school pressure [36]. However, while parental monitor-
ing remains among the most direct and modifiable factors in
shaping adolescent digital habits, the research testing these
predictors in one model is limited.

1.3. Parental Monitoring of Internet Use in Children. Paren-
tal monitoring of adolescents’ time spent on the internet and
activities is important in shaping children’s online behavior
and reducing their risk of IA [22, 37]. The frequency of
monitoring varies based on parents’ awareness of the risks,
technological literacy, and the perceived need for control.
For example, parents who are informed about the dangers
of excessive internet use tend to monitor children’s online
activities more closely [38]. As adolescents grow older,
parental oversight typically decreases as autonomy increases,
with parents expecting more responsible online behavior in
their children [39].

5US01"] SUOWILLIOD BATIEBID) 3]eo!(dde 8Ly Aq pouenoB a2 SOpILe YO ‘8N J0'S3INI 0y AIRIGIT 8UIIUO AB]IM UO (SUOTIPUCO-PLE-SLLLBILIC" A3 1M AR |PUIIUO//SA1IL) SUONIPUOD PUE SWB 13U} 89S * [S202/70/0T] U AigiT8UIIUO AB1IA ‘901410 [1ILED YBINGUIPS ‘SON A 26G9EEY/PRO/GSTT 0T/10p/W00"A8 | AZRJq|1Bu[Uo//Sdy WoJ) papeojumod ‘T ‘G20g ‘Peo



New Directions for Child and Adolescent Development

What remains inconsistent is whether parental monitor-
ing can reliably predict adolescent IA [33, 40, 41]. Research
suggests that active parental involvement, such as checking
browsing histories, discussing online safety, and using
parental controls—is likely to prevent risky online behaviors
[23, 42]. However, these influences are often mediated by
cultural context, making it challenging to generalize findings
across populations. For instance, in East Asian cultures,
where academic achievement and obedience are prioritized,
stricter parental control and high expectations are linked to
higher levels of IA [43]. In contrast, in Western cultures,
where autonomy and self-regulation are valued, a more per-
missive parenting style might be associated with greater
internet use but not necessarily addiction [23, 44].

It has to be noted that certain aspects of parental control
appear less influenced by cultural context and may serve as
universal predictors of IA. Key practices include monitoring
the duration of a child’s online activities, supervising the
types of activities they engage with, and maintaining aware-
ness of their overall internet use during both school days and
weekends [23, 40, 45, 46]. The universal relevance of these
practices stems from their core elements of parenting, such
as establishing boundaries and encouraging open communi-
cation and trust, which are essential across all cultural con-
texts. However, comparing existing studies across different
cultures is challenging due to variations in sampling
methods, assessment tools, and the timing of data collection
[47]. Addressing these discrepancies is crucial to determine
whether parental monitoring of internet use is truly a uni-
versal practice that can help prevent excessive internet use.

1.3.1. Time Spent on the Internet. Adolescents’ time spent on
the internet is increasing rapidly as their engagement in
online activities grows. Considering that adolescents use tra-
ditional forms of screen media, it is no wonder that adoles-
cents spend more time on media than on sleeping and
school combined—an average of more than 7h daily [48],
with some extremes entailing 24/7 online involvement
[49]. However, it is still unclear whether online time predicts
IA. Several authors reported a positive relation between
screen time and addictive internet use [50-52], while others
find no association between them [53].

Many colleges and schools use online platforms for
learning, assignments, and interaction. Nonetheless, in addi-
tion to these educational applications, young people have
started to utilize the internet for nonessential activities such
as social media, online gaming, and leisure. The distinction
between essential and nonessential internet use is vital when
evaluating the effects of screen time on children’s develop-
ment and well-being. Although engaging in educational
activities is often necessary, excessive nonessential usage
might lead to mental health issues or IA (a et al, 2024;
[54]). These findings indicate that, on weekends as opposed
to school days, adolescents typically allocate more time to
online activities because school days involve more structured
activities, resulting in limited leisure time. For example, it
was found that leisure internet usage escalates on weekends,
perhaps contributing to the emergence of problematic inter-
net behavior [4, 55, 56]. Nevertheless, the distinction between

essential and nonessential internet use as a predictor of IA
among teenagers has frequently been insufficiently examined
across cultures. A recent study indicated a positive associa-
tion between IA and time spent on nonessential online activ-
ities with overall fatigue in adolescents. On the other hand,
essential internet use was inversely related to mental fatigue
[57]. Further, nonessential internet use was found by
research, while essential internet use was not to predict IA
among adolescents [36, 58].

1.3.2. Activities on the Internet. Recent research suggested
that parental monitoring of adolescents’ time spent on the
internet and activities plays a crucial role in shaping their
online behaviors and mitigating potential risks such as IA
[22, 33, 59]. Monitoring can help parents ensure their children
engage in healthy online habits, balancing their time between
screen activities and other essential activities like school, sleep,
and physical exercise [60]. The frequency of parental monitor-
ing of internet use among adolescents varies significantly
depending on the parents’ awareness of the risks, technologi-
cal literacy, and the perceived need to intervene. Parents who
are more aware of the risks associated with excessive internet
use tend to monitor their children’s online activities more fre-
quently [38]. Moreover, the frequency of monitoring often
decreases as adolescents grow older, with parents granting
more autonomy and expecting responsible online behaviors
[39]. However, research remains inconsistent on whether
parental monitoring reliably predicts adolescent IA, with stud-
ies presenting contrasting findings on the matter [40, 41].

Research has shown that parents who are more involved
in their children’s internet activities by checking browsing
histories, discussing online safety, and setting up parental
controls on children’s digital devices can reduce the likeli-
hood of problematic behaviors developing. For example,
active parental mediation, which includes monitoring and
discussing online content, was associated with lower levels
of risky online behaviors among children [23]. Similarly, it
was highlighted that parental involvement in monitoring
activities, especially with trust and open communication,
can mitigate the negative impacts of excessive internet
use [22].

1.3.3. Arguments Between Parents and Children as an
Indicator of Internet Overuse. Arguments between parents
and children are a common aspect of family life, particularly
during adolescence, when young people seek greater auton-
omy. These conflicts often arise as teenagers assert their
independence while parents attempt to maintain control
and ensure their child’s safety. Various psychological and
sociological theories offer perspectives on the nature of these
disputes, including developmental theory [61], cognitive
development theory [62], and social learning theory [63].
While these frameworks differ in their focus, they converge
on the idea that parent—child arguments during adolescence
function as a negotiation process, with teenagers pushing
boundaries and parents striving to provide guidance and dis-
cipline [37, 64].

In the context of internet use, frequent conflicts between
parents and children can serve as an early indicator of
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problematic behavior. Such disputes often reflect deeper
concerns about excessive screen time and its associated con-
sequences, including sleep deprivation, declining academic
performance, withdrawal from offline social interactions,
and irritability when internet access is restricted [45, 65].
For example, escalating arguments may signal a child’s
growing dependence on the internet for emotional regula-
tion or escape, which, in turn, could indicate a developing
IA. Bleakley et al. [40] suggest that these conflicts might even
contribute to IA, as children may turn to the internet as a
coping mechanism to deal with family stress and tension.

Beyond the frequency of arguments, the nature and
intensity of parental control also appear to play a crucial
role. Research indicates that overly strict rules, strong disap-
proval, or excessive parental control can, paradoxically,
increase the likelihood of IA rather than mitigating it
[66-68]. These findings suggest that the way parents regulate
and discuss internet use with their children may be more
influential than the mere imposition of rules or restrictions.

Despite the growing body of research on family conflict
and IA, most existing studies have been conducted within
specific cultural contexts, making direct comparisons chal-
lenging. Variations in sample characteristics, assessment
tools, and study designs further limit the generalizability of
findings. Additionally, there remains a lack of research spe-
cifically addressing the impact of frequent, hostile arguments
about internet use within families. Given these gaps, this
paper is aimed at contributing to the literature by providing
further insights into how parent-child conflicts may func-
tion as a predictor of adolescent IA.

1.3.4. Parental IA as a Predictor of Children’s IA. Children
often resemble their parents in terms of appearance, behaviors,
and characteristics—a phenomenon supported by several the-
ories in behavioral genetics, psychology, social learning, and
epigenetics [63, 69-71]. This observation, widely recognized
as a fundamental concept in social and developmental psy-
chology, has been overlooked in human-computer interac-
tion. Specifically, the potential influence of parental IA as a
strong predictor of IA in children is often neglected. However,
recent evidence suggests that parental internet use signifi-
cantly impacts children’s tendencies toward similar behaviors
[32, 66].

It must be noted that the concept of children learning
behaviors through the observation of others, particularly
influential figures like parents, is well established. For exam-
ple, social learning theory suggests that individuals often
show behaviors acquired either deliberately or unintention-
ally, shaped by the examples they observe [72]. Since identity
development is central during adolescence, young people are
especially susceptible to the influence of the adults around
them [61]. Therefore, this supports the assumption that if
parents frequently use the internet, children will likely adopt
similar habits. What remains less understood is whether the
pattern of symptoms of IA in children closely mirrors those
observed in their parents.

Unlike other behaviors such as smoking and eating, the
purpose of using the internet can be concealed, for example,
whether it is for work, which introduces a new dimension to
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mirroring or learning behavior. Research in this area is still in
its nascent stage. Still, some studies suggest that the manifesta-
tion of IA symptoms can indeed show similarities between
parents and children, reflecting shared environment and
learned behaviors [32, 73-75]. For example, in places where
digital engagement is deeply integrated into daily life, for
example, cultural, digital penetration or weather conditions
limiting outdoor activities, internet use is high, and the bound-
ary between necessary use and addictive behaviors can become
blurred. In such environments, both parents and children are
likely to spend considerable time online, which can normalize
excessive internet use and increase the risk of developing IA
with similar patterns of symptoms. Is this pattern universal
across different cultures and locations? Are all the symptoms
of IA in parents and children equally mirrored, or do specific
symptoms show higher prevalence rates in parents than chil-
dren and vice versa? Addressing these questions can provide
insights into the development of IA in adolescents and help
determine whether there are universal patterns that emerge
across different countries.

1.4. Current Study. The study had three primary objectives.
First, it is aimed at identifying predictors of IA in adoles-
cents across various cultures. This involved examining the
influence of parental monitoring of children’s internet use
and activities, essential and nonessential internet use among
adolescents, the frequency of parent-child arguments related
to internet use, and the impact of parental IA. Second, the
study sought to assess the patterns of symptoms of IA in
parents and children and examine the correspondence
between these symptoms across different countries. Third,
we identified the most prevalent symptoms of IA in parents
and children.

2. Methods

2.1. Methodological Approach. This study was a cross-
sectional survey conducted online across five countries:
The Cooperation Council for the Arab States of the Gulf
(GCCQ), Turkey, the United Kingdom, Italy, and Greece. It
was translated into the native language of each place, and
the time needed to complete the survey depended on the
language and place of data collection. We used the back-
translation method to ensure the original meaning was pre-
served [76]. It took between 10 and 14 min on average. The
survey was administered through Qualtrics and SurveyMon-
key. Participants were recruited through Prolific (http://
www.prolific.com/) for the United Kingdom and TGM
Research for the Arab GCC and via an open call for the rest.
All procedures for this study complied with international
regulations on research with human participants.

2.1.1. Participants. The survey targeted adults with children
aged 12-15, including biological parents, caregivers, foster
parents, and stepparents. Both parents and caregivers were
eligible to participate independently. In cases where parents
had multiple children within the 12-15 age range, they were
instructed to base their responses on the child nearest to 12
years of age. There was no restriction on parents’ age, sex, or
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other sociodemographic characteristics. However, one of the
selection criteria was using the internet at home and allow-
ing children to use the internet, corresponding to questions
“do you as a parent/guardian use the internet at home”
and “does your child use the internet at home?”

2.1.2. Ethical Approval. Ethical approval was granted by the
Ethics Committee at Bournemouth University (Ethics
Approval ID 45945, 21/12/2022). Before agreeing to partici-
pate, all respondents were provided with detailed informed
consent forms regarding the purpose of the study, their
responsibilities, risks and benefits of participating, and the
privacy and protection of their data. Each participant could
download a PDF version of the detailed informed consent
form in their language for their records. The survey design
was identical across all countries. After finishing the survey,
participants were given links to national resources for digital
literacy and digital parenting. The study did not collect any
personally identifiable data. However, it was considered
above the minimal risk due to data collection involving sev-
eral countries.

2.1.3. Sample Size. According to the Qualtrics sample size
estimator, with a population exceeding 1,000,000, a 95%
confidence level, and a 5% margin of error, a minimum of
385 participants is required. Narrowing the confidence inter-
val to 99% increases the ideal sample size to 666 participants.
Considering an average response rate of 63% for short sur-
veys [77], our minimum required sample size is adjusted to
579 respondents. To ensure the study’s statistical power
and validity, we aim for a sample size of 1057 participants,
distributed evenly across five countries, resulting in approx-
imately 211 participants per country. By having the sub-
groups from each country, we ensure that these countries
are adequately represented in our data.

2.1.4. Survey Design and Collection Procedure. To enhance
the survey’s validity, we ensured it was accessible to the gen-
eral population in each country by conducting it in their
native languages. The survey did not include country-
specific questions, allowing for a more uniform comparison
across regions. The survey consisted of 28 questions divided
into two sections. In Part 1, participants provided general
demographic information, including age, sex, occupation,
and education, and responded to questions assessing their
IA symptoms and how they monitored their child’s internet
use. Part 2 focused on parental evaluations of their children’s
IA symptoms, along with the child’s demographics (age, sex)
and school performance. Parental reports were the primary
data source for parental and adolescent internet use. This
method was selected to reduce the potential biases often seen
in adolescent self-reports [78, 79]. However, we acknowl-
edge the limitation of relying solely on parents’ reports of
their children’s behavior. Notably, the questionnaires asses-
sing TA in parents and children were intentionally separated
in the survey to prevent one set of responses from influenc-
ing the other. Details on data collection procedures in each
country are provided in Supporting Information 1.

2.2. Data Quality Check and Preprocessing. After assessing
the completed survey data, the raw data from each country
were imported into Excel for translation into English, and
an initial data quality check was performed, focusing on var-
iable coding and calculating summary scores for the ques-
tionnaires. Then, the survey data were imported into a
statistical software package for further analysis. The initial
analysis identified missing values across several response
fields, including the frequency of help needed for IA, child
age, qualitative responses, and certain demographic variables
such as employment, education, and financial status. How-
ever, none of the missing data exceeded 1% of the total for
any variable. A visual examination using histograms and
scatter plots showed no outliers relevant to the current anal-
ysis, although it was noted that four parents mistakenly
reported their age as 12-14. Mean imputation was applied
to address the missing values, using the average observed
within the sample population. After completing the data
cleaning process, the cleaned dataset was compared with
the original raw data to ensure that all essential information
was accurately preserved.

The final sample included 1530 respondents from five
countries (243 from the Arab GCC, 450 from Greece, 250
from Italy, 183 from Turkey, and 404 from the United
Kingdom).

2.3. Measurements

2.3.1. Internet Addiction Diagnostic Questionnaire (IADQ).
The IADQ was used to evaluate both the presence and severity
of internet dependence among parents in this study [8]. The
questionnaire, adapted from the diagnostic criteria for patho-
logical gambling, consists of eight binary-response items
(“yes” or “no”), with total scores ranging from 0 to 8. Each
item reflects symptoms of PIU, such as preoccupation with
the internet, tolerance, repeated unsuccessful attempts to con-
trol usage, withdrawal symptoms, exceeding intended time
spent online, risking or losing relationships and opportunities,
deception to conceal the extent of use, and reliance on the
internet as a dysfunctional coping mechanism [80]. The liter-
ature varies in how IA is classified using the IADQ. Young
[80] suggests that a score of 5 or higher indicates internet
dependency, while scores below 5 reflect nondependency.

Previous studies reported Cronbach’s alpha values ranged
between 0.60 and 0.72 [8]. In the present study, Cronbach’s
alpha for the whole sample was 0.74, indicating an acceptable
level of internal consistency or reliability for a set of items
within the TADQ (see Table 1 for Cronbach’s alpha for each
country). In addition, we tested agreement between the total
score of IADQ and the perceived degree of problems associ-
ated with the use of the internet within respondents’ house-
holds for each country, indicating that the total score on
the TADQ is consistent with respondents’ perceptions of
internet-related problems in their households (Table 1).
Item-to-item and item-to-total correlations for each country
are reported in Supporting Information 2.

2.3.2. Parental Version of the Young Diagnostic Questionnaire
(PYDQ). The Parent-Youth Diagnostic Questionnaire
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TABLE 1: Psychometric parameters of measures in the present study.
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Correlation between IA scores and the perceived degree
of problems associated with the use of the internet within
respondents’ households

IADQ

PYDQ

r=0.26, p<0.001, [0.14, 0.38
r=0.25, p<0.001, [0.16, 0.34

r=10.23, p=0.002, [0.09, 0.36

r=0.13, p=0.04, [0.01, 0.25]
r=0.33, p<0.001, [0.24, 0.41

r=0.26, p <0.001, [0.11, 0.39

6
Count Cronbach’s alpha Cronbach’s alpha
oy for IADQ for PYDQ

GCC 0.65 0.78
Greece 0.66 0.76

Ttaly 0.64 0.67
Turkey 0.64 0.77
United Kingdom 0.74 0.74

[ ]
[ ] ]
r=0.31, p <0.001, [0.19, 0.42] r=0.34, p <0.001, [0.22, 0.44]
[ ] ]
[ ] |

r=20.41, p <0.001, [0.32, 0.49 r=0.41, p<0.001, [0.33, 0.49

Note: Squared brackets provide the lower and upper bounds for the 95% confidence interval.

(PYDQ) is a modified version of the IADQ, created to assess
parents’ perceptions of their children’s PIU. This adaptation
alters all eight items from the original IADQ, shifting the focus
from a self-assessment to an external evaluation by replacing
“you” with “your child.” Like the IADQ, the PYDQ consists
of eight items based on the pathological gambling criteria from
the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders [81], with binary response options (“no” or
“yes”). The close alignment between the TADQ and PYDQ
allows for a comparative analysis of IA symptoms as perceived
in both parents and their children.

The total PYDQ score is calculated by summing the
responses to the eight items, with higher scores indicating
a greater risk of IA among youth. In the current study, the
reliability of the PYDQ across all countries was measured
at 0.74 (see Table 1 for country-specific Cronbach’s alpha
estimates). Item-to-item and item-to-total correlations for
each country are reported in Supporting Information 3.

2.3.3. Monitoring Time and Activities of Children’s Internet
Use. Parents were asked how often they monitor their ado-
lescent’s time spent online and how frequently they keep
track of their adolescent’s online activities. The answers were
measured on a 6-point scale, where 1 indicated “never,” 2
“very rarely,” 3 “rarely,” 4 “occasionally,” 5 “frequently,”
and 6 “very frequently.”

2.3.4. Frequency of Arguments With a Child About Internet
Use. Parents were asked how often they have serious argu-
ments with their children about excessive internet use, both
on a typical school day and on a weekend. Responses were
recorded on a 4-point scale: 1 (no arguments), 2 (1-2 times),
3 (3-4 times), and 4 (more than 4 times). For the analysis, we
calculated the average responses to these two questions.

2.3.5. Child Internet Time. We asked parents to estimate how
much time their child spends online, differentiating between
essential and nonessential usage. These questions were also
tailored to capture daily usage patterns on school days and
weekends. These four questions are aimed at gathering more
comprehensive information about the child’s internet habits,
taking into account the varying routines of children
throughout the week. Parents were asked to provide an esti-
mate for 1 day only.

2.3.6. Parental Need for Help in Dealing With Internet Use
Challenges. Parents’ recognition of the need for external help
in dealing with internet use challenges—whether for them-
selves, their children, or both—is associated with a height-
ened awareness of the issues and the importance of
addressing them. This awareness represents a crucial shift
in mindset, where recognizing a problem leads to a proactive
search for solutions and support [82]. Our study asked par-
ticipants how often they need help with internet use chal-
lenges. We offered six response options: 1—never, 2—very
rarely, 3—rarely, 4—occasionally, 5—frequently, and
6—very frequently. This question not only measures the fre-
quency of seeking help but also may serve as an indirect
indicator of the severity of IA within the household.

2.4. Data Analysis

2.4.1. Assessing Demographics and Study Variables. We sum-
marized participants’ sociodemographic characteristics and
provided average estimates and variations for all variables
in the present study. Since this is the first study to examine
the monitoring and mediation factors predicting IA in ado-
lescents across multiple countries, we provide the original
dataset, which can serve as a starting resource for future
research, helping to estimate effect sizes and determine
appropriate sample sizes and identifying trends for generat-
ing further hypotheses.

2.4.2. Testing Measurement Invariance. We employed multi-
group confirmatory factor analysis (MG-CFA) within struc-
tural equation modeling (SEM) to evaluate whether the
factor structure of our measures was consistent across differ-
ent cultural groups. Four models were defined: configural,
weak, strong, and strict. Configural invariance implies that
the number of latent variables and the pattern of loadings
of latent variables on indicators are similar across the
groups. Weak invariance shows that the magnitude of the
loadings is similar across the groups. Strong invariance indi-
cates that not only the item loadings but also the item inter-
cepts are similar across the groups. Strict invariance implies
that in addition to loadings and intercepts, the residual var-
iances are similar across groups. Prior testing these models,
we specified and tested the baseline model [83]. To define
invariance, we used the difference in comparative fit index
(CFI) (ACFI) with cutpoint of ACFI<0.01 to decide
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whether a more constrained model, such as the weak-
invariance model, shows a substantial decrease in model fit
compared to a less constrained model, such as the baseline
model [84]. All calculations were performed in R (packages
lavaan, semTools, and semPlot) following steps proposed
by Hirschfeld and von Brachel [83]. Anova() function in R
was used for model comparisons.

2.4.3. Testing Predictors of IA in Children. Multivariable
regressions were conducted for each country’s dataset, using
PYDQ scores as the dependent variable and seven predic-
tors: parental IA scores (IADQ), parental monitoring time
and activities related to children’s internet use, time spent
by children on essential and nonessential internet use, the
frequency of arguments between parents and children about
internet overuse, and parental need for help in managing
internet use challenges. For each dataset, several assump-
tions were tested. First, we evaluated whether the residual
values were normally distributed using normal probability
plots. Second, we assessed multicollinearity by calculating a
matrix of Pearson’s correlations among all predictors and
determining the variance inflation factor (VIF). Third, we
checked for heteroscedasticity by examining residuals plot-
ted against fitted values and Durbin-Watson values (which
ranged between 0.6 and 1.8 across all models, indicating that
the data met the assumption of independent errors). These
analyses showed that all datasets met the assumptions
required for multivariable regression.

Additionally, we conducted the same regression analyses
using a Bayesian framework, applying Bayesian model aver-
aging to determine the posterior probability of the inconsis-
tent discipline predictor, considering all possible candidate
models (i.e., the number of models constructed from all pre-
dictors in this regression). Assuming that all models are
equally likely a priori [85], we estimated the posterior sum-
maries of coeflicients. We calculated the inclusion Bayes fac-
tor (BFinc), which quantifies how much more likely the
observed data are under models that include a particular
predictor than models that do not.

2.4.4. Testing Intergenerational Pattern of IA Symptoms.
Each item in the IADQ and PYDQ uses binary response for-
mats to indicate whether corresponding symptoms are pres-
ent or absent. To explore the relationship between these
binary data, we used a generalized linear mixed model
(GLMM) approach [86]. A key benefit of employing GLMM
is its ability to manage hierarchically clustered data, where
assessments (both self and adolescent) are nested within
each parent. Specifically, GLMM enables us to address this
nested data structure by incorporating and estimating the
random variance associated with each subject within the
model.

Furthermore, because observations from the same indi-
vidual are typically more similar to each other than those
from different individuals, conventional statistical methods
that assume independent data would yield inaccurate vari-
ance estimates and, consequently, incorrect p values. GLMM
is beneficial in accounting for such nonindependence, pro-
viding an estimate of cluster correlation [87]. Specifically,

we calculated the proportion of total variance in IA symp-
toms attributable to clustering by determining the ratio of
between-cluster variance to total variance, known as the
intraclass correlation (ICC). The ICC helps us measure the
correlation among observations within the same participant.

We assumed responses followed a binomial distribution
for model parameter estimation and employed the logit link
function. A simple coding scheme was used, centered at
zero, to compare each means with that of the reference cat-
egory, which was defined as the first category appearing in
the variable levels, and the interpretation of results was
adjusted accordingly. We computed the mean and standard
deviation using the available data for items with missing data
(less than 0.02%). The relationship between binary outcomes
and categorical predictors was expressed as odds ratios
(ORs), comparing the odds of an event occurring in each
predictor category relative to the reference category, assum-
ing other variables remain constant. All post hoc tests were
conducted with Bonferroni corrections to account for multi-
ple comparisons. Standard errors and confidence intervals
were computed using the profile likelihood-based confi-
dence interval method [88], where the bounds were deter-
mined based on chi-square distribution percentiles around
the maximum likelihood estimate.

2.4.5. Examining Prevalent Symptoms of IA in Parents and
Children Across Countries. We calculated the probability of
each symptom of IA for both the IADQ and PYDQ assess-
ments, along with the corresponding 95% confidence inter-
vals for these probability estimates across different
countries. Our goal was to provide an evaluation of the most
and least prevalent symptoms of IA on a global scale. This
analysis allowed us to identify which symptoms are most
commonly reported and less frequently observed, offering
valuable insights into the patterns of IA across diverse
populations.

Additional analyses along with datasets and data dictio-
nary are reported in Supporting Information 4.

3. Results

3.1. Demographic Description and Study Variables. Descrip-
tive statistics of our sample are described in Table 2.

3.2. MG-CFA for Testing Measurement Invariance. The
results of model comparisons for IADQ and PYDQ are sum-
marized in Table 3.

The series of model comparisons for the IADQ and
PYDQ (Table 3) suggest that factor loadings can be consid-
ered equivalent across groups, as the chi-square tests were
nonsignificant and the change in CFI (ACFI) remained
below the recommended threshold. This indicates that the
constructs were measured similarly across different groups
at the metric invariance level. However, when intercepts
were constrained to be equal across groups, a significant
increase in the chi-square value and a substantial change in
CFI suggested that strong invariance was not achieved. This
implies that while participants from different groups inter-
preted the constructs in a comparable way, their mean scores
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8 New Directions for Child and Adolescent Development

TABLE 2: Descriptive statistics.

GCC (N =243) Greece (N=450) Italy (N=250) Turkey (N =183) United Kingdom (N =404)

Parents’ age 39.25 (6.76) 45.89 (5.95) 46.52 (5.72) 42.92 (5.32) 44.91 (8.10)
Children’s age 12.57 (1.92) 13.36 (1.24) 13.36 (1.38) 13.17 (1.17) 13.30 (1.31)
Parents’ sex

Males 127 (52.3%) 94 (20.9%) 60 (24.0%) 34 (18.6%) 202 (50.5%)

Females 116 (47.7%) 356 (79.1%) 190 (76.0%) 149 (81.4%) 200 (49.5%)
Children’s sex

Males 140 (57.6%) 226 (50.2%)* 136 (54.4%) 91 (49.7%) 227 (56.2%)b

Females 103 (42.4%) 221 (49.1%) 114 (45.6%) 92 (50.3%) 176 (43.6%)
IADQ 3.92 (1.90)) 1.64 (1.60) 0.87 (1.27) 2.63 (1.82) 2.63 (1.99)
PYDQ 347 (2.24) 1.64 (2.18) 1.46 (1.57) 3.04 (2.21) 2.60 (1.01)

Mean frequency of arguments
about internet use

School days 2.03 (0.80) 2.07 (0.80) 2.04 (0.79) 1.98 (0.86) 1.57 (0.65)
Weekends 1.88 (0.89) 2.20 (0.81) 2.14 (0.85) 2.20 (0.92) 1.53 (0.67)
Children internet use®
School day
Essential 2.52 (1.60) 1.51 (2.39) 1.79 (1.23) 1.96 (2.22) 1.78 (1.38)
Nonessential 2.03 (1.56) 2.27 (2.63) 2.12 (1.48) 1.92 (1.56) 2.44 (1.51)
Weekend
Essential 3.03 (1.72) 2.28 (2.87) 2.04 (1.45) 2.69 (2.16) 2.03 (1.54)
Nonessential 3.33 (1.07) 4.40 (3.46) 3.09 (2.18) 3.80 (3.18) 431 (2.38)
Parental monitoring time on internet
Very frequently 14% 31% 15% 16% 5%
Frequently 48% 46% 45% 42% 31%
Rarely 6% 4% 8% 10% 10%
Occasionally 28% 15% 24% 20% 36%
Very rarely 2% 3% 6% 9% 13%
Never 2% 1% 3% 4% 4%
Parental monitoring activities on internet
Very frequently 21% 27% 18% 16% 7%
Frequently 46% 37% 35% 39% 35%
Rarely 5% 6% 7% 22% 9%
Occasionally 23% 23% 26% 11% 35%
Very rarely 4% 6% 10% 10% 10%
Never 2% 1% 4% 1% 3%
Parental need for help
Very frequently 15% 24% 2% 6% 2%
Frequently 10% 18% 6% 13% 6%
Rarely 12% 18% 20% 34% 23%
Occasionally 46% 31% 17% 13% 15%
Very rarely 12% 5% 21% 30% 29%
Never 5% 3% 34% 17% 27%

“Three parents responded “prefer not to say” (0.7%).
°One parent responded “prefer not to say” (0.2%).
“Average hours per day.

may not be directly comparable due to potential differences  across cultures based on the establishment of metric invari-
in response tendencies across cultures. Although strong  ance, which confirms that the constructs are being inter-
invariance was not achieved, the measures can still be used  preted similarly across groups [89].
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New Directions for Child and Adolescent Development 9
TABLE 3: Series of model comparisons.

Model CFI (ACFI) Chisq (A Chisq) p value Df(ADf) CFI (ACFI) Chisq (4 Chisq) Df (ADf) p value

Configural 0.95 293.26 <0.001 80 0.92 206.67 80 <0.001

Weak invariance (0.007) (4.14) 0.14 (21) (0.006) (6.93) 21 0.08

Strong invariance (0.15) (43.49) <0.001 (21) (0.19) (55.96 21 <0.001

Strict invariance (0.26) (87.88) <0.001 (3) (0.12) (24.26) 3 =0.001

Note: ACFI < 0.01 implies that the invariance assumption still holds.

3.3. Predictors of IA in Children: Multivariable Regressions. A
multivariable regression analysis was conducted on each
country dataset to determine whether the following factors
could predict adolescents’ A scores: parental IA scores,
parental monitoring time and activities related to children’s
internet use, the time children spent on essential and nones-
sential internet use, the frequency of arguments between
parents and children about internet overuse, and the par-
ents’ need for help in managing internet use challenges.

Below, we provide a short report of the results for each
country and summarize them in Table 4. Details of full
reports are provided in Supporting Information.

3.3.1. GCC. The overall model was significant (F(7,224) =
28.71, p < 0.001), explaining 47% of the variance in the predic-
tors. Four variables predicted adolescents’ IA scores: parents’ IA
scores (3 =0.27,95% CI [0.16, 0.39], t = 4.81, p < 0.001), aver-
age nonessential internet use (8 =0.15, 95% CI [0.04, 0.26],
t=2.64, p=0.009), frequency of arguing (3 =0.40, 95% CI
[0.29, 0.51], t=7.20, p <0.001), and parental need for help
(B=0.12, 95% CI [0.01, 0.23], t =2.11, p =0.04). However,
when we reran the analysis using a Bayesian approach, we
found little support for the importance of the parental need
for help variable. Specifically, the BFinc—which quantifies
how much more likely the observed data are under models that
include a particular predictor compared to those that do
not—was only 1.01 for the parental need for help. In con-
trast, the BFinc was very strong for parents’ IA scores and
frequency of arguing (BFinc > 100) and moderate for nones-
sential internet use (BFinc = 4.54).

3.3.2. Greece. The overall model accounted for 42% of the
variance in the predictors (F(7,442) = 46.43, p < 0.001). Sig-
nificant predictors of adolescents’ IA scores included parent
IA scores (8=0.31, 95% CI [0.23, 0.48], t =7.93, p < 0.001),
time spent on nonessential internet use ($=0.12, 95% CI
[0.04, 0.20], t=2.84, p=0.005), frequency of arguments
about internet overuse ($=0.24, 95% CI [0.15, 0.32], t=
5.76, p <0.001), and parents’ need for help (=0.26, 95%
CI [0.18, 0.34], t =6.33, p < 0.001). The BFinc for nonessen-
tial internet use was 5.48, while for the other three predic-
tors, it was greater than 100.

3.3.3. Italy. The model accounted for 47% of the variance in
the predictors (F(7,242) =30.07, p < 0.001). Five variables
emerged as significant predictors of PYDQ scores: IADQ
scores (f3=0.26,95% CI [0.16, 0.36], t = 5.22, p < 0.001), fre-
quency of arguments about internet overuse (3 =0.23, 95%
CI [0.12, 0.35], t=4.02, p<0.001), and parents’ need for

help (B=0.29, 95% CI [0.17, 0.41], t=4.89, p<0.001).
Notably, both essential and nonessential internet use in chil-
dren were significant predictors, though they had opposite
effects: an increase in essential internet use was associated
with a decrease in PYDQ scores (8 =—0.21, 95%CI [-0.32,
-0.11], £ =-3.99, p < 0.001), whereas an increase in nones-
sential internet use was linked to higher IA scores in adoles-
cents ($=0.26, 95% CI [0.16, 0.32], t=5.22, p<0.001).
Bayesian analysis further supported these findings, with
BFinc exceeding 100 for all predictors.

3.3.4. Turkey. The model accounted for a substantial 50% of
the variance in the predictors (F(7,175) = 24.74, p < 0.001).
Notably, four key variables emerged as significant predictors
of children’s IA scores: parental IA, nonessential internet
use, frequent arguments about internet overuse, and the
parental need for help. The impact of these factors is under-
scored by the following coefficients: parental IA ($=0.18,
95% CI [0.06, 0.19], t =2.94, p = 0.004), nonessential inter-
net use (8=0.21, 95% CI [0.08, 0.33], t =3.27, p < 0.001),
arguments about internet overuse ($=0.17, 95% CI [0.05,
0.29], t=2.73, p=0.007), and parental need for help
(B=0.39, 95% CI [0.26, 0.52], t=6.10, p<0.001). The
Bayesian factor (BFinc) showed compelling evidence for the
influence of arguments about internet overuse, with a value
exceeding 100, suggesting a highly likely impact. For IADQ
scores, the BFinc values for nonessential internet use and
parental need for help were 9.44, 22.63, and 12.66, respectively.
This indicates that models incorporating these predictors are
approximately 9, 23, and 13 times more likely to be accurate
than those without them across all considered models.

3.3.5. United Kingdom. The model explained 48% of the var-
iance in the predictors (F(7,395) =51.48, p <0.001). The
analysis identified four significant predictors of IA scores
in children: parental IA scores, nonessential internet use by
the child, conflicts related to excessive internet use, and the
parental need for assistance. These variables were associated
with the following coefficients: parental IA (8 =0.33, 95% CI
[0.25, 0.42], t = 8.22, p < 0.001), nonessential internet use by
the child (8=0.24, 95% CI [0.16, 0.31], t =5.99, p < 0.001),
arguments about internet overuse (f8=0.26, 95% CI [0.17,
0.34], t=6.13, p<0.001), and parental need for help
(B=0.18, 95% CI [0.10, 0.27], t = 4.14, p < 0.001). Each of
these predictors was supported by strong evidence, as indi-
cated by a BFinc greater than 100.

3.4. Intergenerational Pattern of IA Symptoms. To explore
whether the correspondence between parental and

5US01"] SUOWILLIOD BATIEBID) 3]eo!(dde 8Ly Aq pouenoB a2 SOpILe YO ‘8N J0'S3INI 0y AIRIGIT 8UIIUO AB]IM UO (SUOTIPUCO-PLE-SLLLBILIC" A3 1M AR |PUIIUO//SA1IL) SUONIPUOD PUE SWB 13U} 89S * [S202/70/0T] U AigiT8UIIUO AB1IA ‘901410 [1ILED YBINGUIPS ‘SON A 26G9EEY/PRO/GSTT 0T/10p/W00"A8 | AZRJq|1Bu[Uo//Sdy WoJ) papeojumod ‘T ‘G20g ‘Peo
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TABLE 4: Summary: Predictors of internet addiction in children.
Predictors of internet addiction in children
Parental monitoring Child internet use
IADQ Time Activities ~ Arguments about overuse Parental need for help Essential Nonessential
GCC v — — v v — v
Greece v — — v v — v
Italy v — — v v v v
Turkey v — — v v — v
United Kingdom v — — v v — v

Note: v indicates significant predictor. — indicates that predictor was not significant.

adolescent TA symptoms is consistent across countries, we
first examined the extent to which parental symptoms were
associated with adolescent symptoms within each country.
We used a GLMM to test the effects of the person being
assessed (parent or adolescent) and symptoms of IA (preoc-
cupation with the internet, tolerance, unsuccessful efforts to
control use, withdrawal, loss of control over time, relation-
ship issues, concealing usage, and dysfunctional coping) on
the presence or absence of these symptoms, as indicated by
“yes” or “no” responses.

The results showed that in each country, excluding the
United Kingdom, there was a fixed effect of person of assess-
ment indicating significant differences between IADQ and
PYDQ. In Italian, Greek, and Turkish datasets, parents esti-
mated adolescent’s A higher than their own (3 =0.44, 95%
CI [0.33, 0.59], z = 5.60, p < 0.001; f=0.19, 95% CI [0.17,
0.23], 2=20.99, p<0.001; B=0.60, 95% CI [0.49, 0.75],
z=4.62, p<0.001). In GCC, we observed an opposite
effect—parents estimated their level of IA as higher than
in adolescents (8=-1.36, 95%CI [-1.61,—-1.31], z=-3.48,
p <0.001). In the United Kingdom, there was no difference
between parental and adolescent levels of IA (8=0.93, z=
0.94, p = 0.35) (see detail in a country-specific GLMM analysis
in the Supporting Information).

The GLMM analysis in each country also revealed a
fixed effect of symptoms of IA, indicating that the symptoms
of TA exhibited considerable heterogeneity, with some symp-
toms presenting at high levels while others were relatively
low (y* = 642.20, df =7, p<0.001; > =995.59, df =7, p <
0.001; x> =349.44, df =7, p<0.001; yx*=398.45 df=7,
p<0.001; and x*>=1037.89, df =7, p<0.001, for GCC,
Greece, Italy, Turkey, and United Kingdom, respectively).

Furthermore, there was interaction between a person of
assessment and symptoms of IA (x*=82.81, df =7, p<
0.001; y*=147.41, df =7, p<0.001; y*=80.93,df =7, p<
0.001; y*>=48.97, df =7, p<0.001; and y*>=119.87, df =7,
P <0.001, for GCC, Greece, Italy, Turkey, and United King-
dom, respectively). Figure 1 visualizes the interaction term
for each country. The results indicate that, generally, the pat-
terns of IA symptoms are strikingly similar between parents
and their children. Additionally, comparing these patterns
across different countries visually suggests high similarity.
However, the analysis also uncovered country-specific differ-
ences in the manifestation of IA symptoms between parents
and adolescents (see symptoms denoted by an asterisk in

Figure 1 and a detailed analysis of the interactions is pro-
vided in the Supporting Information section).

It has to be noted that the ICC parameter in each dataset
(0.35, 0.38, 0.41, 0.31, and 0.40 for GCC, Greece, Italy, Tur-
key, and United Kingdom, respectively) indicates that the
random effect of subjects explains a significant part of the
variation in the outcome.

3.5. Prevalent Symptoms of IA in Parents and Children
Across Countries. The GLMM analysis also revealed that
some symptoms of IA are more prevalent than others across
all countries (Figure 1). To further investigate this, we calcu-
lated the average probability of each symptom across coun-
tries for both types of assessments (IADQ and PYDQ)
(Figure 2). This analysis indicated that two symptoms (lying
to conceal the extent of internet use and losing relationships
or opportunities due to internet use) consistently showed the
lowest probabilities across the board. This suggests that
while these symptoms are present, they are less common
compared to other symptoms of IA.

4. Discussion

Three key objectives drove this study. First, we explored
seven potential predictors of IA in adolescents, delving into
factors such as how closely parents monitor their children’s
online time and activities, the balance between essential
and nonessential internet use, the frequency of arguments
between parents and children over internet use, the possible
influence of parents’ IA, and the need for help in dealing
with internet use challenges. Second, we mapped out the
patterns of IA symptoms in both parents and children,
examining how these symptoms align across various coun-
tries. Finally, we sought to pinpoint the most prevalent
symptoms of IA affecting both parents and children. The
results of our study uncovered several novel findings, mak-
ing theoretical and empirical contributions to the field.

4.1. Predictors of IA in Adolescents. Four out of the seven
variables tested were identified as significant predictors of
adolescent IA: parents’ IA, the amount of time children
spend on nonessential internet activities, the frequency of
arguments between parents and adolescents over excessive
internet use, and parents’ need for help to manage
internet-related issues. This finding aligns with previous
studies, which have also demonstrated a connection between

5US01"] SUOWILLIOD BATIEBID) 3]eo!(dde 8Ly Aq pouenoB a2 SOpILe YO ‘8N J0'S3INI 0y AIRIGIT 8UIIUO AB]IM UO (SUOTIPUCO-PLE-SLLLBILIC" A3 1M AR |PUIIUO//SA1IL) SUONIPUOD PUE SWB 13U} 89S * [S202/70/0T] U AigiT8UIIUO AB1IA ‘901410 [1ILED YBINGUIPS ‘SON A 26G9EEY/PRO/GSTT 0T/10p/W00"A8 | AZRJq|1Bu[Uo//Sdy WoJ) papeojumod ‘T ‘G20g ‘Peo



New Directions for Child and Adolescent Development 11

0.8
0.6
0.4
0.2

Scores (mean)

0.6

0.4

0.2

Scores (mean)

(=}

e oo o
O S

Scores (mean)

(=]

e e
oo —

o o
[SCRE

Scores (mean)

(==}

o 2
o o
i

mean)

044--0O

Scores (
[=}
(38}
)

(==}

Preoccupation | - -
Tolerance
Unsuccessful | |

effort
Withdrawal | - -
Loss control |

of time

Lose
relationships

Lies to conceal

Dysfunctional | = &

coping

FIGURE 1: Symptoms of internet addiction in parents (IADQ scores) and adolescents (PYDQ scores). Note. The x-axis represents symptoms
of internet addiction; the y-axis depicts the proportion of participants who indicated the presence of these symptoms. Asterisks denote
significant differences between the symptoms in parents and their adolescents after adjustment for multiple comparisons in the
interaction term (person being assessed * symptoms of internet addiction).
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FIGURE 2: The probability of internet addiction symptoms. Note. Error bars represent a 95% confidence interval for the estimated
probability. The horizontal dashed line denotes the mean probability across all symptoms.
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these predictors and IA in adolescents. For instance, it was
demonstrated that children often imitate their parents’ inter-
net use patterns, leading to similar addictive behaviors [90].
Studies also highlighted the role of parental modeling in the
development of children’s internet use habits, particularly in
families where parents themselves struggle with TA [91].
Additionally, the amount of time adolescents spend on non-
essential internet activities has consistently been linked to an
increased risk of IA, as it may replace more constructive
activities and contribute to unhealthy dependency [92, 93].

Two other variables—the parental need for help in man-
aging internet overuse and the frequency of arguments
related to it—that emerged as robust predictors of adolescent
IA scores across all countries are particularly noteworthy.
From a psychosocial perspective, recognizing the need for
help marks a critical turning point where an individual
acknowledges that their coping mechanisms are inadequate.
This realization often triggers a shift toward seeking external
support and understanding that one’s internal and external
resources are insufficient to manage the challenges at hand
effectively [20, 94, 95]. When parents recognize their need
for help, it may indicate that they are reaching the limits of
their ability to guide or control their child’s internet usage.
Such awareness highlights the strain on family dynamics
and signals the potential for escalating conflict. According
to Bronfenbrenner’s ecological systems theory [20], frequent
family conflicts can indicate rising tension and a communi-
cation breakdown, often linked to higher levels of IA in ado-
lescents [2, 66, 96]. Future research should explore these
predictors further to understand their interaction with ado-
lescent IA to inform prevention and intervention strategies.

In contrast to previous studies emphasizing the protec-
tive role of parental oversight [22, 33], our findings suggest
that parental monitoring of time and activities alone may
be insufficient to predict PIU among adolescents. This find-
ing aligns with earlier studies that have questioned the reli-
ability of parental monitoring as a standalone intervention
[40, 41]. Research also indicated that monitoring children’s
internet use is often technically ineffective for several rea-
sons. Firstly, adolescents tend to be more tech-savvy than
their parents, enabling them to bypass or undermine paren-
tal controls and monitoring efforts [97]. Secondly, IA is not
solely determined by the amount of time spent online but
also by psychological factors such as preoccupation with
internet use, fear of missing out (FoMO), and cravings for
online engagement, which can be even more detrimental to
mental health [98]. A report by Ofcom in 2016 further high-
lighted this issue by revealing that FOMO increased among
individuals who underwent a “digital detox,” suggesting that
simply reducing screen time may exacerbate underlying anx-
ieties and compulsions related to internet use [99]. The fact
that parental monitoring failed to predict adolescent IA
across all countries in the present study indicates the consis-
tency of this finding.

Additionally, the correlation between the frequency of
arguments and IA in children suggests that neither monitor-
ing nor argumentation are effective strategies. These findings
call for exploring more complex approaches. For instance,
shifting the focus from mere supervision to more holistic
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approaches that include fostering strong parent—child rela-
tionships, enhancing adolescents’ self-regulation skills, and
addressing social drivers of excessive internet use could bet-
ter predict the development of IA in adolescents.

4.2. Patterns of IA Symptoms in Parents and Adolescents.
Our results demonstrated a tight correspondence between
the patterns of IA symptoms in parents and those in adoles-
cents, which may explain our finding that parental IA was a
strong predictor of adolescents’ IA scores. This finding high-
lights the potential for intergenerational transmission of IA
behaviors, where the habits and challenges faced by parents
in managing their internet use may play a role in shaping
similar behaviors in their adolescents. Indeed, science has
examples demonstrating that this type of transmission does
occur. For instance, recent research provided evidence of
cross-generational factors of addictive behavior in smart-
phone usage [100], IA [32, 101], and gambling [102]. This
study went a step further by showing that the correspon-
dence between parental and adolescent symptoms of IA is
generally consistent across all countries. This finding rein-
forces the idea that the influence of parental behavior on
adolescent IA may not be confined to specific cultural or
geographical contexts [103-105]. Moreover, the observed
similarity in IA symptoms between parents and adolescents
across countries further validates these findings, suggesting
that the mechanisms driving this transmission are likely
rooted in common factors across diverse populations. This
makes intergenerational IA a global concern that warrants
attention on an international scale.

Previous studies on the prevalence of IA among adoles-
cents reveal considerable differences across countries,
mainly due to variations in sampling techniques, definitions,
assessment tools, and sociocultural influences [5, 106-108].
In contrast, the methodological approach in this study was
standardized across countries, ensuring that the data could
be meaningfully compared on an international scale. Unlike
previous studies that focused on parental style and family
dynamics, our research directly examined the link between
parental IA and its symptoms in their children. This connec-
tion could provide a deeper understanding of the intergener-
ational transmission of IA. For example, parents and
adolescents in the present study reported spending more
time online than initially intended, suggesting a loss of con-
trol over time management. This pattern is likely influenced
by several characteristics of modern digital platforms, which
are purposefully engineered to maximize user engagement
by providing an easy-to-access continuous flow of content
and activities that trigger excitement, positive emotions,
and reward processes in the brain [26, 109]. The extent of
the influence is evident from the pattern of the symptoms
of TA across countries where around 60% of parents and
70% of adolescents revealed this symptom. This finding
indicates that advocating for more responsible design prac-
tices in digital platforms may be crucial to mitigating the
risks of excessive use and potential addiction.

Another noteworthy finding in this study is the symp-
tom of preoccupation with the internet, which was more
prevalent than average across the entire sample. This
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symptom was observed in both parents and adolescents.
Among adolescents, preoccupation with internet use was
associated with various factors, including the need for social
interaction during crucial developmental stages [110], the
FoMO [111], and the opportunity to explore different
aspects of identity in a relatively safe and anonymous envi-
ronment [112]. Additionally, adolescents could be driven
by the reinforcement of certain behaviors or identity aspects
[113], the use of the internet as a distraction from real-life
responsibilities or challenges [114], and the access to infor-
mation, entertainment, and social interaction, which can be
highly gratifying [115]. All these factors can contribute to
frequently checking online profiles and messages among
adolescents.

In contrast, there is significantly less research on parents’
preoccupation with the internet. The few studies available
suggest that this behavior in parents may be associated with
interpersonal relationship issues [116], loneliness [117],
work-related online presence [91], and the use of digital
entertainment, including streaming services and online gam-
ing, as a form of escapism from daily stress [118]. Addition-
ally, the convenience of online shopping is another factor
contributing to parents’ increased internet use. Despite the
growing recognition of IA among parents [32, 74], the
research into its symptoms remains limited, and there is a
need for more comprehensive studies that explore the full
spectrum of reasons behind parents’ internet use, especially
considering the potential implications for family dynamics
and child development.

Interestingly, parents and their adolescents showed rela-
tively low scores on two symptoms associated with the “risk
or loss of relationships or opportunities” and “lying to con-
ceal the extent of internet use,” considering that losing a
relationship or lying to cover unwelcomed behavior, in gen-
eral, is stigmatized in any society, leading to the possibility
that parents who were the respondents might be embar-
rassed to disclose any of such tendencies. The social desir-
ability phenomenon found even in surveys can support
this explanation [119]. On the other hand, there is also a
possibility that some of the symptoms of IA are no longer
relevant, and the measurement requires a revision. For
example, in the past, heavy internet use was often associated
with a significant risk of losing personal relationships or
missing out on real-world opportunities. Concerns were
raised that excessive online activity could lead to social isola-
tion, diminished interpersonal skills, and a detachment from
real-life interactions. However, in the current digital age,
these concerns may no longer be as relevant. The internet
has become deeply integrated into our daily lives, transform-
ing how we communicate, work, and build relationships.
Social media and messaging apps allow individuals to stay
in touch with friends and family across distances, often fos-
tering stronger bonds than possible without these technolo-
gies [120, 121].

4.3. Limitations, Advantages, and Future Directions. Our
study should be interpreted under several limitations. First,
the voluntary sampling method used in this study introduces
potential bias, as it may disproportionately include parents
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at the extremes of internet usage. Those with heavy
internet-using children may participate out of concern, while
those with minimal usage may join out of curiosity. This
skew could limit the generalizability of the findings, as the
sample may not accurately reflect the broader population.
Future research could benefit from using a more randomized
approach to achieve a more representative sample, thereby
further strengthening the validity of the conclusions.

Second, due to the self-report nature of our survey, we
cannot rule out the possibility of response biases.

Third, given the cross-sectional design of this study, it is
important to mention that causal relationships cannot be
established. Although our research questions did not focus
on causality, future research should consider using a longitu-
dinal design. For instance, employing a longitudinal hierar-
chical linear model with time-varying covariates could test
the directionality of causal relationships by analyzing the
effects of time-lagged predictors on adolescent IA scores.

Fourth, our study examined predictors of adolescent IA
based on parental reports, recognizing that parents provide
unique insights into their child’s internet use within the
home environment. Their assessments capture behavioral
patterns that adolescents may not self-report due to social
desirability bias or lack of self-awareness. However, parental
attributions can shape perceptions of their child’s behavior,
potentially influencing the observed similarity in IA symp-
toms between parents and children. The attribution bias
context model suggests that, despite these biases, parental
reports remain meaningful as they reflect the specific envi-
ronments in which behaviors are observed [122]. It has to
be noted that this model accounts for more than just attribu-
tion biases, considering the broader context influencing
parental perceptions. In addition, parents may have limited
awareness of their child’s online activities outside the home,
which could lead to under- or overestimation of PIU [123].

Fifth, our study relied on internationally accepted mea-
surements of IA in parents and children. These instruments
could not have been validated against any golden standard
since the basic concept of IA is still under debate. Therefore,
it is important to continue carrying out research mapping
symptoms of IA in parents and children to document the
evidence of the developing interpenetrative IA over time.

Six, although metric invariance for the IADQ and PYDQ
indicated that the relationships between items and the
underlying latent constructs were equivalent across coun-
tries in the present study, more research is needed into the
effects of cultural differences on the TADQ and PYDQ. It
has to be noted that achieving full invariance in cross-
cultural studies is often challenging due to differences in
response styles, cultural norms, and social desirability biases
[124]. In the present study, we did not intend for a direct
mean comparison across cultures focusing on effect sizes
and structural relationships between IADQ and PYDQ.
However, future research that aims for a direct comparison
across cultures should be aware about potential invariance
issues for more strict models.

Despite these limitations, our findings have theoretical,
methodological, and practical implications for addressing
adolescent IA. IA is a global phenomenon, indicating that
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its core features and underlying mechanisms are likely to be
universal across different populations. To effectively study
these universal features, research must include diverse cul-
tural contexts to ensure that culture-specific variations do
not restrict findings. On the other hand, focusing on the
more detailed aspects of IA within a specific population
can provide nuanced insights that are particularly relevant
to that group. This approach can deepen our understanding
of how IA manifests in different cultural settings. By consid-
ering both the universal and culture-specific aspects of IA,
we can better develop the theoretical foundations of the
phenomenon.

Recent research suggested to consider the role of social-
emotional competence in understanding of behavioral addic-
tion [125]. Given that social-emotional skills contribute to
self-regulation, impulse control, and healthy social interac-
tions, their assessment alongside IA measures can provide
deeper insights into the psychological factors influencing
PIU. Therefore, including assessment of social-emotional
competence in future studies can be helpful to clarify its
potential protective or risk-enhancing effects on IA.

The intergenerational transfer of IA and other forms of
digital addiction is an emerging topic within the field of
human-computer interaction. Developing methodological
approaches to measure IA consistently across different gen-
erations could be a valuable path forward. Our study dem-
onstrated that mapping the symptoms of IA in parents and
children can offer detailed insights into how these behaviors
manifest across generations. This approach not only
enhances our understanding of digital addictions but also
provides a foundation for developing targeted interventions
to address these issues within families. A crucial next step
would be to develop methodologies that assess the bidirec-
tional transfer of IA, examining how these behaviors are
transmitted from older to younger generations and vice
versa.

Our study supports the results of recent research, indi-
cating that parental IA is a strong predictor of IA in adoles-
cents. Additionally, we extended previous research by
showing that the patterns of IA symptoms in both parents
and children are consistent across different cultures. These
findings can be helpful for practitioners working with fami-
lies of adolescents.

4.4. The Implications of the Findings on Family Intervention.
The development of digital interventions for children and
adolescents remains in its early stages [126], indicating the
need for family-centered approaches to manage IA. Rather
than relying solely on monitoring strategies such as time
restrictions and content control, effective interventions
should prioritize enhancing parental digital literacy and
communication skills. Given the significant influence of par-
ents’ internet behaviors on their children’s digital habits,
psychoeducational programs grounded in Bandura’s social
learning theory [63] and family-based approaches [127]
should raise awareness of their modeling role in fostering
responsible internet use. These programs should also equip
parents with strategies to encourage open discussions, man-
age digital conflicts, and promote healthy online habits.
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Where necessary, professional support should be available
to help parents reflect on and manage their own IA, ensuring
a holistic approach to prevention and intervention.

Furthermore, while digital monitoring tools, such as
parental control apps, are widely available, they remain
underutilized due to usability challenges, limited functional-
ity, and a lack of adaptability to family needs [128]. Technol-
ogy developers should expand beyond basic monitoring
tools to create more comprehensive, family-centered digital
interventions. For example, dashboards that track each fam-
ily member’s screen time can promote mutual awareness of
online behaviors. Additionally, designing interactive apps
that facilitate joint activities can help reduce excessive screen
time, provide educational content for parents, and foster
open communication between parents and children, ulti-
mately promoting healthier digital habits within the family.
Drawing parallel with family-centered interventions in other
health fields, research has shown that involving parents as
active participants in treatments, such as childhood obesity
programs, leads to positive outcomes [129]. This evidence
suggests that collaborative, family-centered approaches could
be effective in digital health, encouraging healthier internet
habits within the family. Ultimately, fostering parental self-
awareness alongside structured family interventions is crucial
in preventing the reinforcement of problematic patterns, as
their actions—both verbal and nonverbal—serve as powerful
models for their children.

4.5. Conclusion. This study demonstrated the critical role of
parental IA, the time adolescents spend on nonessential
internet activities, and the frequency of parent-adolescent
conflicts over internet use as significant predictors of adoles-
cent IA across multiple countries, including the GCC region,
Greece, Italy, Turkey, and the United Kingdom. The consis-
tency of these findings across diverse cultural contexts sug-
gests that these factors serve as universal indicators of
adolescent IA. Notably, parental monitoring of internet time
and activities and time spent on essential internet use were
unreliable predictors, indicating that the quality of internet
use rather than the quantity may be more critical in under-
standing IA.

The strong correspondence between the patterns of IA
symptoms in parents and adolescents suggests the impor-
tance of assessing both groups to obtain a comprehensive
understanding of IA within families. The most prevalent
symptoms, such as spending more time online than
intended and preoccupation with the internet, were univer-
sally observed among parents and adolescents, reinforcing
the need for a holistic approach to addressing IA. Addition-
ally, the less frequent yet significant symptoms, including the
risk of losing relationships or opportunities and lying to con-
ceal internet use, further highlight the complex nature of IA
and call for future research.
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