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ABSTRACT
The growing integration of digital technology into daily life has increased concerns about its 
impact on adolescents’ and parents’ well-being. This cross-sectional study used dual-informant 
data from 399 Arab parents and 220 Arab adolescents in the Gulf Cooperation Council (GCC) 
region to examine associations between parental PIU, family functioning, and adolescent PIU, 
and to assess differences in symptom patterns across parent and adolescent groups. Results 
revealed PIU prevalence, with adolescents self-classifying as dependent more frequently (45.9%) 
than parents (33.3%). At the symptom level, preoccupation with the internet, tolerance to 
internet use, and loss of control were the most consistently endorsed criteria across groups, 
although perspective-dependent differences emerged: adolescents reported higher withdrawal 
and loss of control, whereas parents emphasised preoccupation and perceived greater tolerance 
in their adolescents. Higher parental PIU and poorer family functioning were significantly 
associated with greater adolescent PIU, explaining 40.3% and 34.6% of the variance in 
adolescent- and parent-reported models, respectively. Consistent patterns of PIU were observed 
across parent and adolescent groups, highlighting the importance of prevention and 
intervention efforts to support digital well-being in collectivist Arab contexts.
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1. Introduction

Internet use has become an inseparable part of adoles
cent life, with approximately 95% of teenagers report
ing access to a smartphone and nearly half describing 
themselves as being online ‘almost constantly’ marking 
an increase of 22 percentage points from a decade ago 
(Pew Research Center 2024). Among adolescents in 
particular, technology has become especially central 
to their recreational activities, educational engage
ment, and the development of social identity. Recent 
surveys indicate that almost all teenagers now own a 
smartphone and engage online multiple times each 
day (Howarth 2023; Rideout and Robb 2019). Recent 
evidence from the Middle East and North Africa 
(MENA) region shows similar high levels of screen 
exposure and sedentary behaviours among children 
and adolescents. A narrative review synthesising findings 
from seven MENA countries reported that the pro
portion of adolescents exceeding two hours of daily 
screen time ranged widely from 21.9% to 96.7% with 
Gulf Cooperative Countries (GCC) such as Qatar, 

Saudi Arabia, and Kuwait showing particularly elevated 
levels. For example, in Qatar, 43–57% of adolescents 
exceeded two hours of screen time on weekdays and 
50–62.5% on weekends, while studies from Saudi Arabia 
documented that over 84–91% of adolescents surpassed 
recommended limits (Alnaqbi et al. 2025). Alongside 
the benefits of technology, international organisations 
and experts have raised increasing concerns about the 
excessive or uncontrolled use of the Internet, especially 
among adolescents (Anderson, Steen, and Stavropoulos 
2017; Kuss and Griffiths 2017; OECD 2021; UNICEF 
2021; World Health Organization 2020).

Problematic Internet Use (PIU) is a broad concept 
encompassing a range of excessive or poorly controlled 
online behaviours that result in functional impairment, 
without necessarily implying a clinical diagnosis of addic
tion (Restrepo et al. 2020; Tiego et al. 2021). Consistent 
with Young’s (1998) framework, PIU reflects difficulties 
such as preoccupation, loss of control, tolerance, withdra
wal, and continued use despite negative consequences. 
Rather than framing Internet use as a pathological con
dition, PIU captures variations in self-regulation and 
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functional impairment that may fluctuate across develop
mental stages and social contexts (Spada 2014). Previous 
research has shown that PIU is associated with several 
psychological and psychiatric disorders among adolescents 
(Ortuño-Sierra et al. 2024), including depression 
(H. C. Chen et al. 2020; Mita, Muthoni, and Kigamwa 
2025), social anxiety (Ding, Cao, and Sun 2023), anxiety, 
and attention-deficit/hyperactivity disorder (ADHD) (Ko 
et al. 2012; Mita, Muthoni, and Kigamwa 2025), in 
addition to poor social and mental health outcomes such 
as sleep disturbances (Ko et al. 2012), low self-esteem, 
and poor family functioning (C. Y. Chen et al. 2021). Ado
lescence is a period marked by ongoing maturation of cog
nitive control, heightened sensitivity to social rewards, and 
active identity formation (Blakemore and Mills 2014). 
Individual differences in self-regulation, social motivation, 
and emotional coping may therefore shape how adoles
cents engage with online environments, increasing vulner
ability to maladaptive use patterns when regulatory 
capacities are still emerging and social demands are heigh
tened (Chemnad et al. 2025; Kardefelt-Winther 2014). 
Within this context, the boundary between normative 
and problematic engagement can easily blur, as online 
activities often serve important social and emotional func
tions while at the same time encouraging excessive or 
uncontrolled use (Kardefelt-Winther 2014; Spada 2014). 
Therefore, understanding PIU within a developmental 
framework is particularly important during adolescence.

Rather than viewing PIU as an individual behav
ioural problem, contemporary theoretical perspectives 
conceptualise PIU as a problematic outcome and as a 
culmination of the interactions between individual vul
nerabilities and broader environmental contexts. Eco
logical frameworks suggest that adolescents and adults 
are embedded within shared socio-digital environments 
shaped by rapid digitalisation, constant connectedness, 
social norms, and family communication patterns. Con
sequently, within these environments, PIU may emerge 
naturally across generations and not only necessarily 
through direct within-family transmission, through 
exposure to similar digital ecosystems and patterns of 
technology use (Bronfenbrenner 1979; Kardefelt- 
Winther 2014; Livingstone and Helsper 2008).

One theoretical framework used to understand PIU 
in adolescence is the Interaction of Person–Affect–Cog
nition–Execution (I-PACE) model (Brand et al. 2016, 
2019). The model proposes that PIU is developed 
through interactions between personal predispositions, 
affective responses, cognitive processes, executive func
tioning, and contextual factors associated with adoles
cents’ online engagement. Similarly, the concept of 
technoference highlights how frequent engagement 
with digital devices during social and family interactions 

is associated with poorer communication, reduced 
emotional availability, and lower relationship quality 
(McDaniel 2019). Furthermore, evidence suggests low 
family cohesion and poor communication are linked 
to higher rates of PIU in adolescents (Yu and Shek 
2013; Zhang et al. 2025). Together, these perspectives 
suggest that PIU may reflect broader contextual and 
developmental processes operating across generations 
within increasingly digitalised societies.

Research examining PIU and family processes has 
been conducted across a wide range of cultural settings. 
However, the ways in which these mechanisms operate 
can vary across sociocultural contexts. In the Gulf 
Cooperative Council (GCC) region, where family cohe
sion is central to the collectivistic culture, digital tech
nology has been rapidly integrated into the social, 
educational, and family daily life. The region reports 
some of the world’s highest rates of smartphone owner
ship and social media engagement, with estimates of 
Internet addiction ranging from 4% to 82% and a 
pooled prevalence of 33% (Al-Khani et al. 2021). 
These figures reflect not only the rapid digital trans
formation of GCC societies but also the centrality of 
technology in social, educational, and family life. At 
the same time, broader cultural values emphasising 
close family relationships, parental involvement, and 
collective identity continue to shape adolescents’ social 
experiences. Yet, as the region undergoes rapid modern
isation and globalisation, traditional social values 
emphasising close family relationships and parental 
involvement continue to shape family structures.

Within this rapidly digitalising environment, differ
ences in online engagement patterns between adoles
cents and adults may reflect broader developmental 
differences rather than direct parent–child transmission 
processes. Previous studies conducted in Arab and Gulf 
populations have reported associations between par
ental Internet use, family functioning, and adolescent 
PIU (Alshakhsi et al. 2025; Chemnad, Alshakhsi et al. 
2023; Mousa et al. 2024). However, most of this litera
ture relied on single-informant or family-based 
approaches that emphasise direct intergenerational 
influence within households, while fewer studies have 
examined similarities and differences in PIU patterns 
across independent adolescent and parent groups. Con
sequently, less is known about how PIU may manifest 
across generations at the broader population level 
within shared sociocultural digital environments.

For example, parents may view their involvement in 
Internet use monitoring as supportive, whereas adoles
cents may perceive it as excessive or unfair. Only a 
small number of studies globally have examined PIU 
using both parent and adolescent reports across 
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independent or matched parent–adolescent samples 
(Hiniker, Schoenebeck, and Kientz 2016; Lam and 
Wong 2015). It is important to note that the present 
study adopts a cross-generational approach, rather 
than examining within- family influences, using inde
pendent samples of adolescents and parents recruited 
from the same broader sociocultural context offering 
culturally relevant evidence for families in the GCC 
region. Using independent samples allows us to capture 
differences in perceptions while avoiding dependency 
between observations that commonly arises in dyadic 
designs due to shared environments and mutual influ
ence. This design can also be considered a strength, as 
separating informants reduces shared-method bias and 
minimises dependency between observations.

Building on prior findings suggesting that adoles
cents are particularly vulnerable to problematic Internet 
use (Chemnad, Aziz et al. 2023), H1: we hypothesise 
that adolescents will report higher levels of PIU than 
parents. H2: We further hypothesise that adolescents’ 
perceptions of parental PIU will differ from parents’ 
self-reported PIU, reflecting differences in symptom 
patterns across groups. H3: Based on previous findings 
linking parental PIU with adolescent PIU (Alshakhsi 
et al. 2025; Chemnad, Alshakhsi et al. 2023; Yankous
kaya et al. 2025), we hypothesize that parental PIU 
will be positively associated with adolescent PIU across 
independent samples. H4: Finally, given evidence show
ing associations between family functioning and adoles
cent PIU (Chemnad, Aziz et al. 2023; Mousa et al. 2024), 
we hypothesise that adolescents’ perceptions of parental 
PIU will be positively associated with adolescents’ own 
PIU, and that family functioning will be significantly 
associated with adolescents’ own PIU.

The present study sets out to answer the following 
research questions: 

RQ1. What are the levels of problematic Internet use 
(PIU) across our adolescent and parent samples?

RQ2. Do PIU symptom patterns differ across the ado
lescent and parent samples?

RQ3. Is there a cross-generational association between 
parental PIU and adolescent PIU in our samples?

RQ4. To what extent do parental PIU and family func
tioning, measured from adolescent- and parent-reported 
perspectives, predict adolescents’ PIU across our samples?

2. Methods

2.1 Study design

This cross-sectional study utilised data from two inde
pendent groups, Arab adolescents and Arab parents, 

recruited independently from different households. 
The parent and adolescent samples do not represent 
matched parent–adolescent dyads, as the study adopts 
a cross-generational comparative approach focused on 
differences in perceptions across groups rather than 
within-family relationships or causal influences between 
parents and their children, consistent with multi-infor
mant research perspectives (De Los Reyes et al. 2013; De 
Los Reyes and Kazdin 2005).

2.2. Participants and procedure

2.2.1. Adolescent sample
A total of 256 adolescents aged 10–15 years were 
initially recruited from public, gender-segregated 
schools across Qatar using purposive and convenience 
sampling to ensure diverse student populations. After 
excluding 36 cases due to incomplete responses, failed 
attention checks, or ineligibility, the final adolescent 
sample consisted of 220 participants. Eligibility criteria 
included: (1) identifying as culturally Arab, (2) currently 
residing in Qatar, (3) being a regular internet user, and 
(4) providing both informed assent and parental con
sent. The survey was conducted online in a classroom 
environment under the guidance of trained research 
staff. Anonymity was ensured by assigning random 
identification numbers.

2.2.2. Parent sample
A total of 437 Arab parents were recruited through 
CINT, a global online research platform that provides 
access to verified and diverse participant panels. Follow
ing data quality checks, 38 responses were excluded, 
resulting in a final sample of 399 parents (218 males 
and 181 females). Participants were Arab parents resid
ing in GCC countries, including Saudi Arabia (n = 211), 
the United Arab Emirates (n = 119), Kuwait (n = 31), 
Qatar (n = 23), Bahrain (n = 11), and Oman (n = 4). 
GCC countries share a broadly collectivist orientation 
and common cultural characteristics such as religion, 
language, customs, and social norms (At-Twaijri and 
Al-Muhaiza 1996). Eligibility criteria for parents 
included: (1) the primary caregiver of at least one ado
lescent aged 10–15 years, (2) identify as culturally 
Arab in terms of norms and traditions, (3) currently 
residing in one of the Arab GCC countries, and (4) be 
a regular internet user. To standardise responses when 
parents had multiple children in the target age range, 
the following instruction was included, 

The following questions in this survey will focus on 
your adolescent who is between the ages of 10 and 15. 
If you have more than one adolescent in this age 
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range, please answer for the adolescent closest to 13 
years old.

Parents completed an online survey reporting on their 
own internet use, their perceptions of their adolescent’s 
internet use, and demographic details about the adoles
cent. Based on these reports, the adolescent group rep
resented in the parent data included 125 males and 95 
females.

2.2.3. Data collection and quality assurance
All data were collected using SurveyMonkey™, a secure 
and user-friendly web-based platform with full Arabic- 
language compatibility. The complete survey was admi
nistered in Arabic to ensure accessibility for GCC par
ticipants. Quality-assurance procedures were applied 
across both groups, including attention-check items to 
detect inattentive responses, exclusion of surveys com
pleted in less than half the median completion time, 
and removal of uniform or patterned response sets. 
Only participants meeting all inclusion and quality cri
teria were retained for analysis.

2.2.4. Ethical considerations
The study was reviewed and approved by the Insti
tutional Review Board (IRB) at Hamad Bin Khalifa Uni
versity (HBKU) under two separate approvals, HBKU- 
IRB-2025-81 for the adolescent dataset and HBKU- 
IRB-2025-77 for the parent dataset, granted on January 
30, 2025. Ethical procedures were applied consistently 
to both participant groups. Adolescent participants 
received a study information sheet written in simple 
Arabic and provided written assent, while their parents 
provided written informed consent through the partici
pating schools before their children completed the sur
vey. Parent participants recruited independently 
through CINT provided digital informed consent before 
accessing the online questionnaire. All participants were 
informed of their rights, including the voluntary nature 
of participation and their ability to withdraw at any time 
without penalty. No identifying information was col
lected to ensure full anonymity. Data collection for 
both groups occurred between early February and late 
March 2025. In the analysis and results sections, 
findings from the adolescent-reported dataset are 
referred to as adolescent-reported data, while findings 
from the parent-reported dataset are referred to as 
parent-reported data.

2.3. Measures

A validated Arabic version was used for the FAD-GF 
measure (Assaf et al. 2025). The IADQ and the parental 

version of the Young Diagnostic Questionnaire (PYDQ) 
(Wartberg et al. 2016) were translated into Arabic using 
a forward–backward translation method (Brislin 1970), 
following established guidelines for the cross-cultural 
translation of self-report measures (Beaton et al. 2000; 
Sousa and Rojjanasrirat 2011). The English items were 
first translated into Arabic by bilingual translators and 
then independently back-translated into English. The 
source, forward, and back-translated versions were 
compared to identify and resolve discrepancies and to 
establish conceptual equivalence, with particular atten
tion to preserving the behavioural symptoms each 
instrument assesses. Before full data collection, the Ara
bic translations underwent cognitive pretesting in a 
pilot study with twelve participants (six Arab parents 
and six Arab adolescents aged 10-15), who shared simi
lar cultural and educational backgrounds with the target 
sample. The pilot evaluated the clarity, cultural appro
priateness, and comprehension of the translated items. 
Based on participant feedback, several items were 
revised, simplifying the Arabic phrasing for age-appro
priateness and refining the instructions, to ensure that 
the intended meaning of the original items, and the 
symptoms they assess, were accurately conveyed in the 
Arabic translation. A committee of bilingual experts, 
including specialists in adolescent digital behavioural 
addiction and PIU, reviewed the forward and back- 
translated versions to resolve discrepancies and 
confirm semantic, idiomatic, experiential, and concep
tual equivalence before the Arabic version was finalised. 
The adolescent-reported perceived parental PIU 
measure was adapted from the original PYDQ. The 
adapted version was then pilot tested and evaluated 
using item descriptive statistics, internal consistency 
reliability, item discrimination, tetrachoric inter-item 
structure, and confirmatory factor analysis (CFA). 
Further psychometric details are provided in the Sup
plementary Materials.

Adolescents were instructed to respond based on the 
parent they interact with most frequently (i.e. mother or 
father).

2.3.1. Demographic information
Adolescents were asked to report their age (in years; 
continuous variable), gender (male = 1, female = 0), 
grade level (categorical: Grades 5–9), and school name.

Parents were asked to provide their age (in years; 
continuous variable), gender (male = 1, female = 0), 
nationality, country of residence, level of education (cat
egorical: no formal education, secondary education, 
high school, pursuing or completed vocational or tech
nical education, pursuing or completed undergraduate 
degree [bachelor’s], or pursuing or completed 
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postgraduate degree [master’s/PhD]) and employment 
status (categorical: employed full-time, employed part- 
time, running own business, unemployed, or prefer 
not to say). They also reported the age and gender of 
one of their adolescents aged 10–15, on whom their 
answers were centred.

2.3.2. Problematic internet use (PIU)
Problematic Internet Use (PIU) refers to a maladaptive 
pattern of Internet engagement characterised by exces
sive preoccupation, loss of control, withdrawal, toler
ance, Risking or losing relationships and opportunities 
and continued use despite negative consequences. It 
was assessed in this study using two closely related 
and widely validated instruments: the Internet Addic
tion Diagnostic Questionnaire (IADQ) and the Parental 
Version of the Young Diagnostic Questionnaire 
(PYDQ; Wartberg et al. 2016). The instruments’ criteria 
are the very foundation on which current digital-addic
tion instruments are built. Young’s (1998) eight criteria 
were adapted from the DSM-IV diagnostic criteria for 
pathological gambling, and the same core symptoms, 
preoccupation/salience, tolerance, withdrawal, loss of 
control, mood modification (escape), deception, and 
negative consequences, were subsequently used to 
define Internet Gaming Disorder in the DSM-5 (2013) 
and are codified in Griffiths (2005) components model 
of addiction, which applies across behavioural addic
tions. Both tools capture the same eight core symptoms 
of PIU that mirror behavioural-addiction criteria such 
as deception, tolerance, withdrawal, and unsuccessful 
attempts to control usage. The IADQ and PYDQ were 
selected because they provide parallel parent and adoles
cent versions that assess the same eight core symptoms 
of problematic Internet use. This multi-informant, 
symptom-level design enabled consistent comparisons 
across the two independent informant groups and 
maintained comparability with previous studies in 
Arab populations using Young-based measures.

Parents completed the IADQ to evaluate their own 
Internet use, while adolescents completed an adapted 
version of the same instrument to assess their percep
tion of their parents’ use. In this adaptation, adolescents’ 
responses were not intended to provide objective assess
ments of their parents’ actual behaviour, but rather to 
capture adolescents’ perceptions of their parents’ Inter
net use. Accordingly, this construct is conceptualised as 
perceived parental PIU, reflecting adolescents’ 
interpretations and subjective experiences of parental 
digital behaviour. Parents completed the PYDQ about 
their adolescents, and adolescents completed an adapted 
version of the PYDQ concerning their perceptions of 
their parents’ Internet use behaviour. Each instrument 

included eight binary (Yes, No) items indicating the 
presence or absence of each symptom. Total scores ran
ged from 0 to 8, with higher scores denoting greater 
levels of problematic use. Internal consistency ranged 
from acceptable to good in the current study (Cron
bach’s α = 0.702, McDonald’s ω = 0.707 for parents, 
95% CI [0.798–0.849]; α = 0.845, ω = 0.845 for adoles
cents, 95% CI [0.860–0.908]; see Supplementary 
Materials for details).

In the present study, the PYDQ (Wartberg et al. 
2016) was adapted to allow adolescents to report on 
their perceptions of their parents’ internet use. Specifi
cally, all items were minimally reworded from a child- 
referential format (e.g. ‘Do your child stays online 
longer than intended?’) to a parent-referential format 
(e.g. ‘Does your parent stay online longer than 
intended?’). The adapted version retained the same 
items and response format as the original PYDQ, with 
only the referent changed from the child to the parent. 
Therefore, linguistic and conceptual equivalence with 
the original instrument was expected. Nevertheless, 
the adapted version was psychometrically evaluated in 
the present sample using item descriptive statistics, 
internal consistency, item discrimination, tetrachoric 
inter-item structure, and confirmatory factor analysis 
(CFA). Further psychometric details are provided in 
the Supplementary Materials.

2.3.3. Family functioning
Family functioning was assessed using the General 
Functioning Subscale of the McMaster Family Assess
ment Device (FAD-GF), reported from both adolescent 
and parent perspectives. The FAD-GF consists of 12 
items designed to evaluate overall family functioning, 
with a balanced mix of positively and negatively worded 
statements (e.g. ‘We are able to make decisions about 
how to solve problems’ vs. ‘We don’t get along well 
together’). Responses are rated on a 4-point Likert 
scale ranging from 1 (strongly disagree) to 4 (strongly 
agree). Total scores were computed by summing the 
item responses, resulting in possible scores ranging 
from 12 to 48, where higher scores reflect greater family 
dysfunction and lower scores indicate better 
functioning.

The FAD-GF has been validated in both clinical and 
research contexts (Miller et al. 1985) and applied in 
diverse cultural settings, including Arab populations, 
with good reliability (Al-krenawi, Graham, and Slo
nim-nevo 2002; Mousa et al. 2024). The scale was also 
recently validated in Arab populations (Assaf et al. 
2025). In the present dataset, internal consistency analy
sis showed acceptable to good reliability, with Cron
bach’s alpha and McDonald’s omega coefficients of α  
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= .762, ω = .802 for adolescent reports, and α = .871, ω  
= .875 for parent reports. These results align with 
prior validation studies, supporting the use of the Ara
bic version of the FAD-GF in this sample (Assaf et al. 
2025).

2.4. Data analysis

To address the research questions, a series of analyses 
were conducted.

2.4.1. Descriptive statistics
Descriptive analyses were conducted to summarise the 
sociodemographic characteristics and the main study 
variables, including parental PIU, adolescent PIU, and 
family functioning. Frequencies and percentages were 
used to describe the distribution of PIU categories. 
Differences in prevalence between parents and adoles
cents were then examined using chi-square tests. 
These analyses provided an overview of the sample 
characteristics and established the context for sub
sequent inferential analyses.

2.4.2. Symptom-Level analyses
To investigate similarities and differences in the endor
sement of PIU symptoms between parents and adoles
cents, Generalized Linear Mixed Models (GLMMs) 
were employed. This approach allowed the inclusion 
of correlated repeated observations and unbalanced 
group sizes. The dependent variable represented the 
presence or absence of each PIU symptom. Fixed 
effects included role (parent vs. adolescent) and symp
tom type (eight criteria), as well as their interaction 
(Role × Symptom). A random intercept for participant 
ID was included to account for individual differences 
and the non-independence of repeated observations. 
Likelihood ratio tests were used to assess model fit, 
and post-hoc pairwise comparisons were adjusted 
using the Bonferroni correction to control for multiple 
testing. The model was assessed for normality, homo
scedasticity, and absence of overdispersion to ensure 
the reliability of estimates.

2.4.3. Predictors of adolescent PIU
To examine the predictive role of parental PIU and 
family functioning on adolescent PIU, multiple 
regression analyses were performed. Separate models 
were built using parent-reported and adolescent- 
reported data to examine the predictors within each 
informant group. In each model, adolescent PIU served 
as the dependent variable, while parental PIU and 
family functioning were included as independent 

variables. In addition, the interaction between Parental 
PIU × Family Functioning was explored to test whether 
the association between parental and adolescent PIU 
varied across levels of family functioning. All continu
ous variables were mean centred prior to inclusion in 
the models to facilitate the interpretation of interaction 
terms. Assumptions of normality, linearity, homosce
dasticity, multicollinearity, and independence of 
residuals were verified using standard diagnostic plots 
and statistics, including Q–Q plots, residuals versus pre
dicted values, Variance Inflation Factor (VIF), and the 
Durbin–Watson test.

All inferential analyses were conducted using a sig
nificance level of p < .05. Mixed models were estimated 
using restricted maximum likelihood (REML). For fixed 
effects, Type III Wald F-tests with Satterthwaite’s 
approximation were applied, and effect sizes were 
reported using partial η² and odds ratios, depending 
on model type. Sensitivity analyses were conducted to 
confirm the robustness of findings. Results were inter
preted considering both statistical significance and 
theoretical relevance to cross-generational patterns of 
Internet use.

2.4.4. Sensitivity analysis
Sensitivity analyses were conducted to evaluate what is 
the smallest overall model effect that could be reliably 
detected given the sample sizes in the present study. 
Sensitivity was assessed separately for the adolescent- 
and parent-report samples using G*Power 3.1 (Faul 
et al. 2007, 2009), based on the omnibus test of 
explained variance in a fixed linear multiple regression 
model (R2 deviation from zero). The analyses assumed 
two predictors, a significance level of α = .05, and a tar
get power of .80.

For the adolescent-report sample (N = 220), the sen
sitivity analysis indicated that the regression model 
could detect a minimum overall effect corresponding 
to approximately 4.4% of explained variance in adoles
cent PIU (R2 = .044). For the parent-report sample (N  
= 399), the corresponding minimum detectable effect 
was approximately 2.4% of explained variance (R2  

= .024). These values represent the sensitivity thresholds 
for the two samples, that is, the smallest proportions of 
variance that could be reliably detected given the sample 
sizes and error rates.

The observed proportions of explained variance in 
the primary regression analyses substantially exceeded 
these sensitivity thresholds in both samples, indicating 
that the study was sensitive to detect the reported associ
ations between parental PIU, family functioning, and 
adolescent PIU.
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3. Results

3.1. Participant demographics

Descriptive statistics of the participants are presented in 
Table 1. Adolescents were between 10 and 15 years old, 
and parents were in their late thirties on average. The 
sample included both male and female participants 
across adolescents and parents. Reported ages of adoles
cents from both self- and parent-reports were consist
ent. Gender distribution was also recorded for both 
groups. Details about parents’ educational attainment 
and employment status are presented in Table 2.

Table 3 summarises self- and other-reported proble
matic Internet use (PIU) scores across parent and ado
lescent perspectives. Across both instruments, 
adolescents tended to report more symptoms of PIU 
than their parents. This pattern was observed in parent 
evaluations of their adolescents’ behaviour, which were 
slightly higher than parents’ self-reports of their own 
use. Across both perspectives, adolescents consistently 
reported higher PIU scores than parents across groups, 
indicating similar patterns across informant groups 

regarding adolescents’ greater engagement with online 
activities.

3.2. Psychometric properties of the adolescent- 
reported perceived parental PIU measure

Item endorsement proportions ranged from 28.6% to 
58.2%, showing adequate variability across all eight 
items and no evidence of extreme floor or ceiling 
effects. Internal consistency of the 8-item adolescent- 
reported adapted questionnaire was good. Cronbach’s 
alpha/KR-20 was .812, and McDonald’s omega was 
.821, indicating satisfactory consistency among the 
binary items. All items showed acceptable to strong cor
rected item-total correlations, ranging from .434 to .632. 
All corrected item-total correlations exceeded the con
ventional minimum criterion of .30, indicating that 
each item contributed meaningfully to the total score. 
The tetrachoric correlation matrix showed consistently 
positive inter-item associations, ranging from .245 to 
.740. The overall KMO was .80, and Bartlett’s test of 
sphericity was significant, χ2 (28) = 1111.23, p < .001, 
confirming that the inter-item association structure 
was appropriate for latent variable modelling. A one- 
factor CFA for binary items was estimated using 
WLSMV. The hypothesised model showed good fit, χ2 

(20) = 21.398, p = .374, CFI = .999, TLI = .998, RMSEA  
= .018, 90% CI [.000, .062], SRMR = .069. All standar
dised factor loadings were statistically significant and 
ranged from .620 to .868. Further psychometric details 
are provided in the Supplementary Materials.

3.3. Prevalence of problematic internet use

We examined prevalence rates of PIU across parents 
and adolescents using the IADQ classification criteria 
(Young 1998). Adolescents classified themselves as 
dependent more frequently (45.9%) than parents 
classified themselves (33.3%). Parents also identified a 
substantial proportion of adolescents as dependent 
(38.6%), consistent with adolescent self-reports. 
Additionally, adolescents reported a notable proportion 
of perceived parental PIU (30.5%), further illustrating 
comparable prevalence patterns across groups.

Chi-square tests indicated no statistically significant 
differences in prevalence rates across perspectives (all 
p-values > .05). Nonetheless, descriptive patterns 
suggest that adolescents are more willing to acknowl
edge their own dependency, while parents are both 
aware of their children’s struggles and comparatively 
less likely to classify themselves as problematic users. 
Detailed prevalence distributions and cross-tabulations 
are available in the Supplementary Materials.

Table 1. Demographic characteristics of adolescents and 
parents participants.

Adolescent Parents

Variables M SD M SD

Adolescent age 12.12 1.66 13.19 1.21
Parent age – – 39.06 7.24

N % N %
Female 95 43.2% 181 45.4%
Male 125 56.8% 218 54.6%

Table 2. Educational level and employment status of parent 
participants.
Education_ Level N %

Pursuing or completed graduate degree (Master/PhD) 73 18.3%
Pursuing or completed undergraduate degree (bachelor’s) 270 67.7%
Pursuing or completed vocational or technical education 24 6.0%
high school 30 7.5%
Secondary education 2 0.5%
No formal education 0 0%
Employment Status N %
Employed full-time 300 75.2
Employed part-time 41 10.3
I run my own business 35 8.8
I do not have a job 21 5.3
Prefer not to say 2 0.5

Table 3. Descriptive statistics of problematic internet use scores.
Adolescent 
perspective

Parents 
perspective

Variables M SD M SD

Parents _PIU 3.32 2.55 3.54 2.06
Adolescents _PIU 4.11 2.74 3.64 2.22
Family functioning 33.60 6.34 40.97 5.50
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Overall, these findings indicate that PIU is highly 
prevalent among adolescents and also present among 
parents, highlighting that problematic use is not limited 
to adolescents but is also observed among adult groups.

3.4. Symptom-Level descriptives

To examine patterns of problematic internet use in 
more depth, we analysed endorsement rates for each 
of the eight core symptoms across both parent and ado
lescent perspectives. This allowed us to identify which 
symptoms were most salient and whether differences 
emerged between parent and adolescent groups.

The results showed that preoccupation, tolerance, and 
loss of control were the most frequently endorsed symp
toms across perspectives, whereas deception and loss of 
relationships or opportunities were least reported. 
When comparing self-reports, adolescents endorsed 
higher withdrawal but lower loss of control than parents. 
In cross-ratings, parents perceived adolescents as show
ing more withdrawal and tolerance (and slightly more 
deception and relationship loss) but fewer unsuccessful- 
control and escape symptoms than themselves.

Overall, these findings suggest that compulsive 
engagement symptoms are consistently more visible 
than relational or concealment-related symptoms. Ado
lescents appear more likely to acknowledge difficulties 
with withdrawal, while parents highlight their children’s 
stronger tolerance and withdrawal but downplay pro
blems of unsuccessful control and escape compared to 
themselves.

3.5. Generalised linear mixed model of PIU 
symptom endorsement from the adolescent 
perspective

We performed a generalised mixed model (GLMM) to 
test differences in PIU symptom endorsement from 
the adolescent perspective. The GLMM used a binomial 
distribution with a logit link and included two fixed 
effects: Role (parent vs adolescent) and Symptom 
(eight PIU symptoms) together with their Role × Symp
tom interaction. To account for the repeated nature of 
the data, subject ID was included as a random effect. 
By testing this model, we aimed to answer three ques
tions: (i) whether endorsement differs between parents 
and adolescents overall when averaging across symp
toms (main effect of Role), (ii) whether symptoms 
differ in overall prevalence when averaging across 
roles (main effect of Symptom), and (iii) whether the 
difference between parents and adolescents depends 
on which symptom is considered (Role × Symptom 
interaction). The interaction was tested by comparing 

a model with the interaction to one without it, using a 
likelihood-ratio χ2 test. To explore the interaction, we 
compared parents and adolescents on each symptom 
separately. P-values were adjusted for multiple testing 
using the Bonferroni method. Results are reported as 
Wald z statistics with adjusted p-values. Predicted prob
abilities with 95% confidence intervals are shown in 
Figure 1. and the full set of post hoc comparisons is pre
sented in Table 4.

The model including symptom, role, and their inter
action provided a good fit to the data. Likelihood ratio 
tests confirmed that both the full conditional model, χ2 

(16) = 1014.54, p < .001, and the marginal fixed-effects 
model, χ2 (15) = 206.20, p < .001, explained significantly 
more variance than their respective null models.

Omnibus tests for the fixed effects showed strong evi
dence of differences across symptoms, χ2 (7) = 136.30, p  
< .001, and a significant overall effect of role, χ2 (1) =  
54.00, p < .001, indicating that parents and adolescents 
differed in their reports of symptom endorsement 
when averaged across all symptoms. Importantly, the 
Symptom × Role interaction was also significant, χ2 

(7) = 16.20, p = .024.
A post hoc contrast of the main effect of role showed 

that, on average across symptoms, adolescents reported 
significantly more PIU symptoms for themselves than 
they did for their parents. The odds of endorsement 
were 1.86 times higher when adolescents rated them
selves compared to when they rated their parents, OR  
= 1.86, SE = 0.16, Wald z = 7.35, p < .001.

Post hoc tests comparing symptoms averaged across 
roles showed marked differences in endorsement. Pre
occupation and Loss of Control were endorsed more 
frequently than several other symptoms, with odds 
ratios often exceeding 2.0 (all p < .001). By contrast, 
Deception and Loss of Relationships and Opportu
nities were consistently less likely to be endorsed, 
with odds ratios below 0.50 relative to other criteria 
(all p < .001). Other symptoms, such as Withdrawal, 
Tolerance, Escape, and Unsuccessful Efforts to Con
trol, generally occupied an intermediate position, 
with fewer reliable differences once Bonferroni cor
rection was applied. Full details of all pairwise con
trasts are reported in Supplementary Material 
(GLMM_Results_Child_PIU_Symptoms).

Post hoc comparisons for the interaction term indi
cated that the interaction was driven by three symptoms 
for which adolescents’ self-ratings were higher than 
their ratings of their parents. Specifically, adolescents 
were more likely to report Deception for themselves 
than for their parents (OR = 2.43, SE = 0.60, Wald z =  
3.60, p = .038), as well as Loss of Control (OR = 3.12, 
SE = 0.73, Wald z = 4.82, p < .001) and Withdrawal 
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(OR = 2.33, SE = 0.55, Wald z = 3.58, p = .040). For the 
other symptoms (Dysfunctional coping, Loss of Relation
ships and Opportunities, Preoccupation, Tolerance, and 
Unsuccessful Efforts to Control) no significant role differ
ences were observed after Bonferroni adjustment (all 
adjusted p > .05) (see Supplementary Material GLMM_Re
sults_Child_PIU_Symptoms for detail) (Table 5).

Adolescents rated themselves higher on deception, 
withdrawal, and loss of control compared to their 
parents. Relational consequences such as loss of 

relationships were less frequently endorsed. This 
suggests that adolescents experience PIU primarily as 
an internal struggle with control and compulsion.

3.6. Generalised linear mixed model of PIU 
symptom endorsement from the parent 
perspective

Based on the analysis following the adolescent view 
analysis, we also performed a generalised linear 

Figure 1. Mean ratings of PIU symptoms for parents and adolescents from adolescents’ perspectives. Error bars represent the 95% CI: 
Adolescents’ Perspectives.

Table 4. Symptom-level endorsement of problematic internet 
use (PIU) reported by parents and adolescents.

Symptom

Adolescent Perspective Parents Perspective

Parents 
(%)

Adolescents 
(%)

Parents 
(%)

Adolescents 
(%)

Loss of 
relationships and 
opportunities

30.5 40.9 10.8 12.5

Lies to conceal 28.6 41.8 16.0 24.3
Withdrawal 36.8 50.5 34.8 52.6
Unsuccessful 

efforts to control
50.9 53.2 48.6 41.6

Dysfunctional 
coping

38.6 50.5 51.6 29.6

Tolerance 45.0 49.1 53.9 70.7
Preoccupation 58.2 62.7 68.9 67.2
Loss of control 43.6 62.3 69.2 65.2

Table 5. Post hoc comparisons of PIU symptom ratings between 
parents and adolescents (Adolescents’ Perspective).

Symptom SE z
Estimate 
(Mean)

CI

pbonfLower Upper

Lies to conceal 0.59 3.59 0.289 0.224 0.364 0.038
Dysfunctional 

copying
0.48 3.10 0.427 0.348 0.510 0.231

Loss of 
relationships and 
opportunities

0.48 2.85 0.297 0.231 0.373 0.519

Loss of control 0.734 4.82 0.555 0.472 0.636 <.001
Preoccupation 0.312 1.20 0.663 0.585 0.734 1.00
Tolerance 0.296 1.07 0.466 0.384 0.549 1.00
Unsuccessful efforts 

to control
0.264 0.59 0.541 0.458 0.622 1.00

Withdrawal 0.548 3.58 0.412 0.334 0.495 0.04

Note: Values represent predicted probabilities (0–1) derived from a general
ised linear mixed model (binomial distribution, logit link).
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mixed model (GLMM) based on parent-reported 
measures to investigate variation in PIU symptom 
endorsement between parents and adolescents. The 
GLMM specified a binomial distribution with logit 
link and included two fixed effects, namely, Role 
(parent vs. adolescent) and Symptom (eight PIU 
symptoms), along with their role × symptom inter
action. Subject ID was specified as a random intercept 
to account for the repeated measure’s structure. This 
enabled us to address three questions: (i) whether 
endorsement is different between parents and adoles
cents overall when averaging across symptoms (main 
effect of role), (ii) whether symptoms differ in occur
rence when averaging across role (main effect of 
symptom), and (iii) whether variation between parents 
and adolescents depends on the symptom (role × 
symptom interaction). Interaction effects were tests 
performed formally using a likelihood-ratio χ2 test. 
Post hoc contrasts of specific symptoms were carried 
out after Bonferroni adjustment, and results are pre
sented as Wald z statistics with adjusted p-values.

Model including symptom, role, and their interaction 
provided a very strong fit to the data, likelihood-ratio 
tests affirming that both the full conditional model, 
χ2(16) = 2124.48, p < .001, and the marginal fixed-effects 
model, χ2(15) = 1489.72, p < .001, accounted significantly 
more variance than their null models. Omnibus tests on 
the fixed effects indicated strong differences between 
symptoms, χ2(7) = 969.42, p < .001. In contrast, the main 
effect of role was nonsignificant, χ2(1) = 2.62, p = .105, 
indicating no overall difference in endorsement averaging 
across symptoms. Of most importance, the interaction 
between Symptom × Role was significant, χ2(7) = 136.49, 
p < .001, indicating that the degree of parent–adolescent 
difference depended on the specific symptom.

Post hoc contrasts on the main effect of role indicated 
no overall difference between parents’ and adolescents’ 
averages on symptom endorsement (OR = 1.11, SE =  
0.07, Wald z = 1.62, p = .105). Preoccupation, loss of 
control and Tolerance were most commonly endorsed, 
with odds ratios often above 1.0 (all p < .001). Conver
sely, loss of relationships and opportunities as well as 
deception were endorsed significantly less, with odds 
ratios less than 0.1 compared to other symptoms (all 
p < .001). Escape, unsuccessful efforts to control, and 
withdrawal fell into an intermediate category, with sev
eral significant differences observed after applying Bon
ferroni correction.

Post hoc comparisons for the interaction suggested 
that the parent–adolescent differences were focalised 
on specific symptoms. Adolescents significantly 
endorsed larger than parents Dysfunctional copying 

(OR = 0.282, SE = 0.49, Wald z = 7.33, p < .001), With
drawal (OR = 2.7, SE = 0.46, Wald z = 5.90, p = p  
< .001) and Tolerance (OR = 2.687, SE = 0.47, Wald z  
= 5.70, p < .001). On the other symptoms Deception, 
Loss of relationships and opportunities, Preoccupation, 
Loss of control, as well as Unsuccessful efforts to control 
there were no reliable parent–adolescent differences fol
lowing Bonferroni adjustment (all p > .05) (Figure 2). 

A graph with blue and orange lines and white text AI- 
generated content may be incorrect.

Parents and adolescents reported similar overall 
levels of PIU, but clear differences emerged at the symp
tom level. Across both perspectives, preoccupation, tol
erance, and loss of control were the most salient 
symptoms, whereas deception and relational loss were 
least endorsed. Adolescents described themselves as 
struggling more with withdrawal but less with loss of 
control than parents did. In contrast, parents perceived 
their adolescents as showing more withdrawal and toler
ance, as well as slightly more concealment and relational 
loss, but fewer problems with escape and unsuccessful 
control compared to their own reports.

Together, these results suggest that while both groups 
showed similar patterns in preoccupation, tolerance, 
and loss of control as central indicators of PIU, adoles
cents emphasise internal struggles such as withdrawal, 
whereas parents stress observable patterns like tolerance 
and escapism.

3.7. Testing the associations between 
problematic internet use (PIU) and family 
functioning from parent and adolescent 
perspectives

Regression analyses indicated that both parent PIU and 
family functioning were significantly associated with 
adolescents’ PIU across adolescent- and parent-report- 
based models. We ran two specific regression models: 
one based on adolescent report of outcomes and the 
other based on parent report. On the adolescent 
report-based model, the predictors accounted for 
40.3% of the variance (R2 = .401, adjusted R2 = .396), 
and on the parent report-based model, they accounted 
for 34.6% (R2 = .343, adjusted R2 = .340). These findings 
indicate that higher parental PIU levels and lower family 
functioning were associated with higher adolescent PIU 
across both models. Crucially, this relationship held 
regardless of whether report came from the parent or 
the adolescent, indicating consistent associations across 
models. Demographical, including age and gender, did 
not enter significantly, showing that the quality of the 
relationship within the family, including the behaviours 
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of the parents, rather than personal background 
descriptors, predominate in associated with adolescent 
PIU. (Table 7).

Parental PIU and poorer family functioning signifi
cantly predicted adolescent PIU in both adolescent- 

and parent-reported models, explaining 40.3% and 
34.6% of the variance respectively. Demographic factors 
were not significant. The interaction between parental 
PIU and family functioning was tested but was not stat
istically significant (β = −0.016, p = .268) and was 

Figure 2. Mean ratings of PIU symptoms for parents and adolescents from parents’ perspectives. Error bars represent the 95% CI: 
Parents’ Perspectives.

Table 6. Post hoc comparisons of PIU symptom ratings between parents and adolescents (Parents’ Perspective).

Symptom SE z Estimate (Mean)

CI

pbonfLower Upper

Lies to conceal 0.40 3.30 0.1330 0.1069 0.1643 0.118
Dysfunctional copying 0.49 −7.33 0.3646 0.3153 0.4170 <.001
Loss of relationships and opportunities 0.30 0.85 0.0646 0.0492 0.0842 1.000
Loss of control 0.14 −1.42 0.7247 0.6780 0.7670 1.000
Preoccupation 0.16 −0.62 0.7352 0.6893 0.7765 1.000
Tolerance 0.47 5.70 0.6670 0.6162 0.7141 <.001
Unsuccessful efforts to control 0.11 −2.34 0.4300 0.3781 0.4834 1.000
Withdrawal 0.46 5.90 0.4094 0.3581 0.4628 <.001

Note: Values represent predicted probabilities (0–1) derived from a generalised linear mixed model (binomial distribution, logit link).

Table 7. Linear regression predicting adolescent problematic internet use.

Perspective Predictor β (Standardized) Standard Error t p

95%CI

Lower Upper

Adolescent’s perspective Parental PIU .508 0.062 8.801 < .001 0.424 0.669
Family Functioning −.223 0.025 −3.874 < .001 −0.145 −0.047

Parent’s perspective Parental PIU .539 0.045 12.870 < .001 0.492 0.670
Family Functioning −.138 0.017 −3.286 < .001 −0.089 −0.022
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therefore not included in further interpretation. see 
Supplementary Table S2 for details.

4. Discussion

The prevalence levels of PIU observed in the current 
study are broadly consistent with prior research con
ducted in the GCC and broader Arab context. In the 
current study, 45.9% of adolescents and 33.3% of 
parents met the criteria for PIU. Previous research con
ducted among adolescents in Qatar also reported rela
tively high levels of PIU, with more than half of 
adolescents classified as dependent Internet users 
(Chemnad, Alshakhsi et al. 2023). Evidence from GCC 
countries further indicates that prevalence estimates 
among adolescents and young adults vary substantially 
across studies, with reported rates ranging from 
approximately 4% to 82.6%, reflecting differences in 
measurement instruments, cut-off criteria, and sample 
characteristics (Al-Khani et al. 2021). These findings 
highlight the importance of interpreting prevalence esti
mates in relation to measurement approaches and con
textual factors, rather than as precise clinical rates 
(Chemnad, Aziz et al. 2023; Yankouskaya et al. 2025). 
In addition, contextual characteristics of the region 
may contribute to these elevated levels, as high accessi
bility to digital devices, combined with environmental 
conditions such as extreme heat that limit outdoor 
activities, can increase reliance on and engagement 
with online environments (Al-Khani et al. 2021). The 
current findings highlight comparable patterns of PIU 
observed across our independent parent and adolescent 
groups rather than suggesting an isolated individual- 
level behaviour Both parents and adolescents reported 
elevated levels of problematic digital engagement, indi
cating comparable patterns of Internet use across the 
two groups. This supports the growing consensus that 
PIU is associated with both individual and contextual 
factors, rather than isolated personality traits (Anderson, 
Steen, and Stavropoulos 2017; Brand et al. 2016). These 
results are further supported by the I-PACE theoretical 
approach that views PIU as the result of interactions 
between personal characteristics, affective and cognitive 
processes, executive functioning, and environment. In 
turn, environmental factors, including family climate, 
communication, and digital environment, can play a 
role in PIU across different age groups. Importantly, 
because adolescents and parents were not recruited 
from the same family units, the findings should be inter
preted as reflecting cross-generational similarities rather 
than direct intergenerational transmission processes.

In light of this interpretation, adolescents’ digital 
behaviours may be understood in relation to broader 

social and environmental contexts, including peer influ
ences, online communities, and family environments 
(Karaer and Akdemir 2019). Within this context, par
ental modelling has been discussed in prior research 
as one contextual factor associated with adolescents’ 
digital habits (Mousa et al. 2024). Within the I-PACE 
framework, contextual variables may represent impor
tant environmental associated with digital engagement 
patterns. A study conducted among 236 parents of ado
lescents aged 12–15 years from GCC countries found 
that supportive parenting and consistent boundaries 
have been associated with better self-regulation and 
emotional stability, whereas stress, criticism, or incon
sistency are associated with greater vulnerability to 
excessive Internet engagement (Mousa et al. 2024). Pat
terns of PIU observed across parent and adolescent 
groups may reflect broader contextual influences related 
to shared digital environments and family interactions, 
such as similarities in online routines, technology use 
patterns, and communication dynamics reported across 
parent and adolescent, with prior studies reporting 
comparable behavioural patterns across groups 
(Alshakhsi et al. 2025; Lam and Wong 2015).

These findings are consistent with regional and inter
national evidence indicating that PIU is associated with 
both individual factors, such as hyperactivity-impulsiv
ity, depression, and anxiety (Mita, Muthoni, and 
Kigamwa 2025), and contextual factors including family 
conflict, reduced parental monitoring, and poorer 
parent–adolescent relationships, rather than solely an 
individual-level issue (Chung, Lee, and Lee 2019; 
Lam and Wong 2015; Wu et al. 2013). Chemnad, 
Aziz et al. (2023) reported associations between 
parents’ excessive internet use and adolescents’ inter
net addiction symptoms, consistent with prior research 
reporting associations between parental behaviours, 
including parental addictive behaviours and dysfunc
tional family environments, and adolescents’ digital 
engagement patterns. Similarly, (Chemnad, Alshakhsi 
et al. 2023) observed that poor family functioning, 
inconsistent discipline, and frequent arguments have 
been associated with adolescents’ dependence, corre
sponding to prior research linking family conflict and 
low cohesion to maladaptive coping (Bleakley, 
Ellithorpe, and Romer 2016; Chung, Lee, and Lee 
2019; Ko et al. 2015). Moreover, Yankouskaya et al. 
(2025) reported that shared digital environments are 
associated with similarities in internet use behaviours 
across parent and adolescent groups.

While both groups exhibited high levels of PIU, 
differences in PIU patterns were observed. Adolescents 
reported stronger withdrawal and loss of control, indi
cating greater difficulties related to emotion regulation 
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and engagement, whereas parents emphasised observa
ble behaviours such as tolerance and time mismanage
ment. These findings are consistent with previous 
work reporting that adolescents and adults differ in 
how PIU is experienced and interpreted (Gunuc and 
Dogan 2013; Kwon et al. 2011; Mousa et al. 2024).

From the perspective of the I-PACE model, these 
differences may reflect developmental variations in 
emotional regulation, cognitive responses, and coping 
skills across generations. Adolescents are more 
immersed in digital environments that serve develop
mental and social functions, particularly during a 
stage characterised by identity exploration and 
emotional engagement (Brand et al. 2019) Adolescents 
may also be more vulnerable to internally oriented 
experiences of PIU due to ongoing maturation of self- 
regulation, whereas adults may focus more on behav
ioural manifestations of excessive use. Furthermore, 
Adolescents in contexts characterised by inconsistency 
or stress have been reported to show higher levels of 
problematic engagement, whereas more supportive con
texts are associated with more balanced patterns of use 
(van den Eijnden et al. 2010). Understanding these dis
tinct perspectives highlights the importance of examin
ing PIU across generational groups rather than 
assuming direct within-family transmission processes.

Adolescents reported higher levels of PIU compared 
to parents, though parents also acknowledged increased 
problematic use in their adolescents. This is consistent 
with a ‘self–other’ perception gap, reflecting differences 
in how each group interprets digital use. Adolescents 
have been reported to interpret overuse in relation to 
internal experiences such as emotion regulation, 
whereas parents tend to interpret it in terms of observa
ble behavioural patterns (Nannatt et al. 2022). The ten
dency for parents to report lower levels of their own 
dependency and higher levels in their children has 
been discussed in relation to self-serving bias and attri
butional tendencies influenced by role expectations and 
cultural norms (De Los Reyes et al. 2013; De Los Reyes 
and Kazdin 2005). The tendency for parents to report 
lower levels of their own PIU, relative to adolescents’ 
perceptions, may reflect differences in perspectives 
across informants (De Los Reyes et al. 2013). Recent 
studies indicate that families may perceive their online 
activity as necessary for work, education, or maintaining 
social connections, which may blur the boundary 
between functional and problematic use (Kimball et al. 
2023; Nannatt et al. 2022).

The analysis of symptom endorsement provides 
insights into how PIU is experienced across parent 
and adolescent groups. Across both groups, preoccupa
tion, tolerance, and loss of control emerged as the most 

salient symptoms, while deception and relational loss 
were the least endorsed. This can be interpreted in 
light of cognitive–behavioural frameworks, which con
ceptualise PIU in relation to self-regulation and cogni
tive processes (Spada 2014). Adolescents’ stronger 
emphasis on withdrawal and emotional dependence 
has been associated with more internally oriented 
experiences of PIU, consistent with the idea that online 
engagement has been discussed as a coping behaviour 
(Kardefelt-Winther 2014). By contrast, parents have 
been reported to emphasise observable symptoms such 
as time management difficulties and behavioural disrup
tion. This divergence has been documented in prior 
research comparing parent and adolescent reports of 
media use, where adolescents have been reported to 
describe more internally oriented experiences (Bleakley, 
Ellithorpe, and Romer 2016) while parents focus on 
observable outcomes (Nannatt et al. 2022). For example, 
(Bleakley, Ellithorpe, and Romer 2016) reported that 
higher online engagement among adolescents is associ
ated with indicators of PIU, particularly where discre
pancies exist between adolescent reports and parental 
awareness. Similarly, Nannatt et al. (2022) reported 
that parents tend to interpret problematic use through 
observable indicators such as academic or behavioural 
changes, whereas adolescents’ reports more often 
reflect internal experiences. Despite these perceptual 
differences, both parents and adolescents reported simi
lar core symptoms indicating comparable patterns of 
PIU. Within the I-PACE framework, these overlapping 
symptoms may reflect common underlying mechanisms 
related to reward processing, self-regulation difficulties, 
and repeated reinforcement of online engagement 
across different age groups.

Recent regional evidence reports associations 
between parental and adolescent digital behaviours, 
indicating similarities in patterns of use across the two 
samples (Mousa et al. 2024). In contexts where technol
ogy use is more prominent, reduced face-to-face inter
action has been associated with lower levels of 
communication and engagement (Hiniker, Schoene
beck, and Kientz 2016; McDaniel 2019). Regression ana
lyses indicated that both parental PIU and lower family 
functioning were significantly associated with adoles
cent PIU, together explaining over one-third of the var
iance. This finding suggests that the emotional climate 
of the household is relevant to understanding digital 
overuse. Previous research has consistently shown that 
family cohesion, communication quality, and consistent 
discipline are protective factors against adolescent risk 
behaviours, including PIU (Marengo et al. 2020) Fur
thermore, parents’ own problematic use has been linked 
to reduced emotional availability and attention, a 
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phenomenon captured by the concept of technoference 
(Wang et al. 2024). As parents become preoccupied with 
their devices, their reduced responsiveness has been 
associated with lower parental responsiveness and 
fewer verbal interactions with children (McDaniel 
2019). Overall, these patterns highlight the role of con
textual factors in understanding PIU.

Within Bronfenbrenner’s ecological systems theory 
(Bronfenbrenner 1979), the family microsystem is the 
most immediate context shaping adolescents’ develop
mental outcomes. The current findings suggest that dis
ruptions at this level whether through conflict, 
inconsistent communication, or emotional withdrawal 
are associated with maladaptive digital behaviours. In 
collectivist Arab cultures, family cohesion is an impor
tant contextual factor that can serve as a protective 
buffer, but when combined with poor emotional aware
ness or excessive control, it may be associated with 
higher dependency. Prior work on family dynamics in 
collectivist societies suggests that parental authority is 
valued as a form of care (Alsheikh and Elhoweris n.d.; 
Harb 2016; Tamis-LeMonda et al. 2008). Yet, when 
authority is exercised without empathy or flexibility, 
adolescents may conceal behaviours. This cultural dua
lity may help explain why family functioning emerged 
as a stronger predictor of adolescent PIU than structural 
factors such as age or gender. In Arab family contexts, 
where interdependence is culturally embedded, balan
cing closeness with autonomy is important, and adoles
cents may require both guidance and space to develop 
self-regulation. The current results are consistent with 
the idea that processes may operate not only through 
behavioural monitoring but also through emotional 
understanding and responsiveness. Rather than viewing 
technology as an external threat, it can be understood as 
a medium through which relational dynamics are 
expressed. When families maintain open communi
cation and consistent boundaries, digital engagement 
may serve adaptive functions such as learning and con
nection. However, when emotional needs are unmet or 
boundaries are inconsistent, online activity may become 
a substitute for intimacy and regulation. Consistent with 
the I-PACE framework, these findings suggest that 
emotional and contextual processes may shape how 
individuals across generations engage with digital 
environments.

Although age was not a significant predictor of ado
lescent PIU in the regression models, this finding is 
theoretically meaningful. It suggests that PIU is not 
simply driven by chronological age but is more strongly 
shaped by relational and environmental factors, particu
larly parental behaviour and family functioning at the 
group level. Within this context, adolescence represents 

a critical developmental stage characterised by ongoing 
maturation of self-regulation and heightened sensitivity 
to social and emotional influences. This helps explain 
why adolescents reported stronger withdrawal and loss 
of control, reflecting internal regulatory difficulties, 
whereas parents emphasised more observable patterns 
such as tolerance and behavioural overuse. These gen
erational differences therefore reflect distinct experien
tial perspectives rather than age alone, consistent with 
prior work showing that discrepancies between parent 
and adolescent reports reflect differences in perspective 
rather than measurement error (De Los Reyes et al. 
2013; De Los Reyes and Kazdin 2005).

4.1. Limitations

Several limitations should be considered when inter
preting the findings. The study relied on self-reports 
and parent-reports rather than behavioural measures. 
While the dual-informant design reduces single-source 
bias, responses may still be affected by recall errors or 
social desirability. Within each regression model, par
ental PIU, family functioning, and adolescent PIU 
were reported by the same informant, which may have 
contributed to the magnitude of the observed R2 values. 
These values should therefore be interpreted as upper- 
bound estimates of the true associations. Prior mental 
health history was not directly assessed; however, as 
the study was conducted in non-clinical populations 
and focuses on behavioural patterns rather than clinical 
diagnosis, this limitation is unlikely to substantially 
affect the interpretation of the findings. The reported 
prevalence rates should be interpreted with caution, as 
the IADQ 5/8 cut-off may overestimate prevalence 
rates, particularly in non-clinical samples. Future 
research could address this limitation by incorporating 
digital usage logs or ecological momentary assessments. 
Finally, the sample focused exclusively on Arab parents 
and adolescents residing in GCC countries. Although 
this provides culturally grounded insights, it may limit 
the generalizability of the findings to non-Arab or 
non-collectivist contexts. Comparative cross-cultural 
studies are needed to examine whether these patterns 
and associations are consistent across diverse popu
lations and cultural settings.

4.2. Implications

Culturally sensitive interventions in the GCC context 
can build on collectivist family values of guidance and 
mutual responsibility. Initiatives emphasising ‘shared 
regulation’ and ‘guided autonomy’ are likely to resonate 
more deeply than approaches imported from Western, 
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individualistic models. In this respect, family counsel
ling, school-based workshops, and national awareness 
campaigns should integrate content and exercises on 
co-use, reflective discussion, and joint goal setting to 
normalise open communication about digital 
challenges.

From a policy and design perspective, the impli
cations extend beyond the household. Many commer
cial parental control applications still rely on 
surveillance-based mechanisms that risk undermining 
trust and autonomy (Stoilova, Bulger, and Livingstone 
2024; Wisniewski et al. 2017). Findings from this 
study suggest a need to reorient digital well-being 
tools toward collaborative functionality shared dash
boards, transparent feedback on family-wide digital 
habits, and prompts for discussion rather than restric
tion. Aligning with Mousa et al. (2024), persuasive 
design in parental control technology should foster 
empathy, co-learning, and mutual accountability. Pol
icymakers in the GCC could also support the creation 
of community-based ‘digital well-being hubs’, where 
families access resources tailored to cultural norms 
around authority and interdependence. Similar models 
already exist internationally, such as UNICEF- and 
OECD-supported community digital-literacy hubs and 
parent–child learning centres, which provide families 
with training on balanced technology use, online safety, 
and communication skills (  OECD 2021; UNICEF 
2021). Recognising PIU as a family-system issue rather 
than a youth concern can reframe policy discourse 
from control to connection an essential step toward sus
tainable digital resilience. Shifting from control to con
nection emphasises open dialogue, shared decision- 
making, and collaborative rule-setting rather than uni
lateral parental restriction. Successful examples of this 
approach appear in digital parenting programmes 
such as the EU Kids Online ‘co-engagement’ model 
and UNICEF family digital literacy initiatives, which 
demonstrate that parent–child communication and 
joint online activities strengthen trust and reduce confl
ict around technology use ( UNICEF 2021).

From an educational perspective, the findings suggest 
that PIU should be addressed through preventive digital 
well-being programmes that target both adolescents and 
parents rather than focusing solely on individual screen- 
time reduction. The prominence of withdrawal, toler
ance, and loss of control across both groups indicates 
that interventions may need to prioritise the develop
ment of self-regulation, emotional coping, and reflective 
technology-use skills within everyday family and school 
contexts. Recent evidence further supports the impor
tance of self-regulation and psychosocial interventions, 
with approaches such as cognitive behavioural therapy, 

self-control training, and group counselling showing 
reductions in IA symptoms and related emotional 
difficulties, although the overall evidence remains meth
odologically heterogeneous (Lu et al. 2025). Prevention 
research has also emphasised the importance of family 
involvement, school environments, and role modelling 
in PIU prevention programmes (Romero Saletti et al. 
2021). In educational settings, this may include struc
tured digital well-being curricula that teach adolescents 
how to recognise compulsive patterns of online engage
ment, manage emotional triggers associated with exces
sive use, and develop healthier offline coping and social 
interaction strategies. Given that adolescents in the cur
rent study reported stronger withdrawal and loss-of- 
control symptoms, schools may also play an important 
role in promoting emotional regulation, impulse-con
trol skills, and awareness of maladaptive coping beha
viours associated with technology use. At the family 
level, the significant association between family func
tioning and adolescent PIU highlights the importance 
of involving parents in intervention efforts through pro
grammes that strengthen supportive communication, 
collaborative rule-setting, and positive parental model
ling of technology use. This is particularly important 
in collectivist family contexts, where parental beha
viours and family interactions strongly shape adoles
cents’ everyday routines and emotional environments. 
Prior literature similarly suggests that problematic 
Internet use is closely associated with emotional dis
tress, maladaptive coping, family communication pat
terns, and parental digital behaviours (Kardefelt- 
Winther 2014; Mousa et al. 2024; Restrepo et al. 
2020). Accordingly, interventions that combine digital 
literacy education with family-based communication 
and self-regulation training may be more effective 
than approaches that rely primarily on restrictive moni
toring or surveillance-based control strategies (Stoilova, 
Bulger, and Livingstone 2024).

5. Conclusion

The findings indicate that PIU among adolescents is 
best understood as cross generational and contextual 
issue rather than an isolated individual behaviour. The 
overlap in core symptoms between parents and adoles
cents particularly preoccupation, tolerance, and loss of 
control reflect shared behavioural patterns shaped 
through everyday family interactions. Importantly, 
family functioning emerged as more strongly associated 
with adolescent PIU than demographic characteristics, 
highlighting the role of relational and contextual influ
ences in maladaptive digital engagement. Within the 
Arab cultural context, where interdependence and 
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parental authority remain central, these findings sup
port the importance of family-centred approaches that 
promote communication, balanced guidance, and 
healthy digital routines to foster digital well-being 
among adolescents.
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