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Background: University students extensively use the internet for academic,
social, and recreational purposes, increasing the risk of developing problematic
internet use (PIU). Although several instruments exist, there is a need for brief,
psychometrically sound screening tools capable of identifying individuals at risk
and detecting related conditions such as Internet Gaming Disorder (IGD) and
Online Gambling Disorder (OGD).

Objectives: This study aimed to examine the reliability and validity of the
9-item Problematic Internet Use Questionnaire (PIUQ-9) in a sample of first-
year university students and to explore its screening performance for PIU and
its potential utility for identifying increased risk of related conditions such as
Internet Gaming Disorder (IGD) and Online Gambling Disorder (OGD).
Methods: A cross-sectional study was conducted with N = 273 university
students [180 women (65.9%), 93 men (34.1%); mean age 19.5 years, SD 1.9].
Participants were recruited from university settings and completed a self-
administered battery of validated instruments assessing PIU, addictive behaviors,
impulsivity, emotion regulation, and general psychopathology. Construct validity
was examined using confirmatory factor analysis. Internal consistency was
assessed using McDonald’'s omega. Convergent validity was evaluated through
Pearson correlation coefficients with related constructs. Test-retest reliability
was assessed using intraclass correlation coefficients (ICC) and weighted
kappa statistics. Receiver operating characteristic (ROC) curve analyses were
conducted to determine empirically derived screening threshold for identifying
high risk of PIU, IGD, and OGD.

Results: Confirmatory factor analysis supported a unidimensional structure of
the PIUQ-9. The scale demonstrated good internal consistency (o = 0.82)
and explained 38.5% of the total variance. Convergent validity was supported
by moderate to strong correlations with related measures, including risk of
internet/social network addiction (r = 0.666; 95%Cl: 0.594-0.727), impulsivity
(r = 0.369; 95%Cl: 0.262-0.467), emotion regulation difficulties (r = 0.382;
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PIUQ-9: Validation and Screening Performance
for PIU, IGD and OGD among University Students
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GRAPHICAL ABSTRACT

Highlights

e The PIUQ-9 showed a robust one-factor structure and good
internal consistency among young adults university students
(o =0.82 and 38.5% explained total variance).

e Strong convergent validity was found between the PIUQ-9
with measures of online addiction risk, impulsivity, emotion
dysregulation, and psychological distress.

e Excellent test-retest reliability was obtained (intraclass
correlation coefficient around 0.75 for the total raw score
and weighted kappa coefficients between 0.435 and 0.698 for

the single items).
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95%Cl: 0.276-0.479), and psychological distress (r = 0.312; 95%Cl: 0.201-
0.415) (all P < 0.001). Test—retest reliability was good (ICC = 0.753; 95%Cl:
0.650-0.830), with item-level agreement ranging from moderate to substantial
(weighted kappa = 0.435 [95%Cl: 0.278-0.593] to 0.698 [95%CI: 0.593-0.803]).
The area under the ROC curve was 0.824 (95% Cl: 0.768-0.881). ROC analyses
identified an empirically derived screening threshold of 9 for high risk of PIU,
11 for increased risk of IGD, and 13 for increased risk of OGD. These thresholds
showed variable discriminatory performance, with lower specificity and positive
predictive values for IGD and OGD.

Conclusion: The PIUQ-9 is a brief, reliable, and valid instrument for assessing
PIU among university students. This study extends previous research by
providing evidence of its accuracy in identifying related behavioral addictions,
such as IGD and OGD, within a population highly vulnerable to PIU yet still
underrepresented in the scientific literature. The findings support its utility as an
efficient screening tool in both research and applied settings, facilitating early
detection and targeted prevention strategies in young adult populations.

KEYWORDS

instrument validation, internet addiction disorder, online gambling disorder, online
gaming disorder, PIUQ-9, problematic internet use, video games

1 Introduction

Many individuals enjoy internet use without negative
consequences. However, some risk factors can increase
vulnerability to problematic internet use (PIU, also known
as internet addiction), defined as a pattern of repeated and
uncontrolled excessive online activities (such as gaming, gambling,
social media use, sexual behavior, web-streaming or buying)
resulting in marked functional impairment (Huang et al., 2025).
PIU encompasses a multidimensional spectrum of clinical
conditions, typically categorized as a behavioral addiction (Brand
et al,, 2025; Theopilus et al., 2025; Toth-Kiraly et al., 2021), being
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internet Gaming Disorder (IGD) and Gambling Disorder [in online
modality, Online Gambling Disorder (OGD)] two fastest-growing
conditions with great scientific interest during the last years (Brand
et al., 2020; Kirdly et al., 2023). The diagnostic classification of
internet addiction is still controversial, and this condition is not
officially recognized in the taxonomies developed by global health
institutions such as the World Health Organization (ICD-11th;
World Health Organization, 2022) and the American Psychiatric
Association (DSM-5; American Psychiatric Association, 2013;
Musetti et al., 2016). But the acknowledgment of OGD and IGD in
the ICD-11 and the DSM-5 (IGD is placed in the DSM-5 into the
research appendix with emerging measures and models requiring
additional empirical validation) marks a shift from previous
editions of these global diagnostic manuals, due to the recognition
of internet addictive conditions within the psychiatric field, and
encourage further empirical validation (Fineberg et al., 2018; Kaess
etal., 2021; Przybylski et al., 2017).

PIU has been identified in individuals of all ages (Gjoneska
et al,, 2024; Kuss et al., 2014), with a weighted average prevalence
of around 7% (Pan et al., 2020). Increasing incidences over time
have been observed, along with mixed estimates among countries,
measurement tools, and age groups. Especially elevated ranges
have been observed among young ages (adolescents and young
adults). The transition from adolescence to adulthood is a critical
phase, marked by significant adjustments and changes that can
significantly impact internet use (Anderson et al., 2017; Sdnchez-
Ferndndez and Borda-Mas, 2023). Among young people, college-
university students represent a highly vulnerable subgroup. Current
meta-analysis studies have estimated the global pooled prevalence
of PIU in university students into the range 29% (Salpynov et al.,
2024) to 42% (Liu et al., 2025), with also relevant variability
across countries and income levels. The highest prevalences have
been identified in low/lower-middle income countries, and an
increasing trend has been reported during the past two decades
which dramatically worsened during COVID-19 pandemic (Meng
etal., 2022). And it is worth noting that the presence of PIU among
university students is approximately twice as high as that of the
general population (Zhang et al., 2018).

Different reasons contribute to the high prevalence of PIU
among university students. For most of these subjects the
new academic and social contexts can be perceived as highly
stressful (Ferrer-Pérez et al.,, 2023; Karaman et al., 2019), for
example coping with the new teaching methods (especially the
complexity of educational programs), high expectations (both
personal and familial), changes in social environments (new
peers and high competitiveness), potential difficulties in covering
the financial cost of university education, and challenges in
balancing academic and recreational activities. Coping with
these changes may lead to the emergence of multiple physical
warning signs (such as sleep, eye and vision-related problems,
eating, and musculoskeletal conditions), psychological symptoms
(such as anxiety, depression, aggressive behavior, and social
isolation) and decreased performance (probably associated with a
deficit in cognitive function during the day) (Gustems-Carnicer
et al., 2019; Ramon-Arbués et al, 2020; Reddy et al, 2018;
Xanidis and Brignell, 2016).

In addition to the contextual stressors associated with PIU
among university students, research has highlighted another crucial
factor: university students use technologies for most educational
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purposes (such as accessing multiple learning platforms and
working collaboratively), for entertainment (playing games,
watching live streams, videos, or movies, or engaging in virtual
reality for leisure), and for socialization (communicating and
meeting new people). Consequently, excessive internet use may
ultimately result in problems. The normalization of constant
connectivity (reinforced by smartphones, social media platforms,
and algorithm-driven content) may contribute to difficulties
in self-regulation and to a blurring of boundaries between
academic, social, and leisure time. Recent systematic reviews
in university students have consistently shown that PIU and
problematic smartphone use are emerging public health concerns
associated with compulsive patterns of engagement and impaired
self-regulation (Candussi et al., 2023). Continuous exposure to
digital environments among university students, together with the
pervasive presence of smartphones and algorithmically curated
social media feeds, has been linked to increased attentional capture,
reduced cognitive control, and difficulties in sustaining goal-
directed behavior (Skowronek et al., 2023; Uncapher et al., 2017;
Upshaw et al., 2024; Wilmer et al., 2017). These conditions have
also been associated with adverse outcomes, including academic
exhaustion (Chen et al., 2025), decreased academic achievement
(Alzahrani and Grifhths, 2025), academic burnout (Mao et al.,
2024), and poorer mental health (Chang et al., 2022). Experimental
evidence further supports that temporary restriction of mobile
internet access leads to improvements in sustained attention,
mental health, and subjective wellbeing, suggesting that constant
connectivity may directly contribute to attentional depletion and
digital overload (Castelo et al., 2025). In addition, recent models
of social media use highlight the role of reinforcement-based
mechanisms and notification-driven engagement in promoting
compulsive checking behaviors and weakening self-regulatory
processes (Shannon et al., 2022).

Moreover, emerging evidence suggests that maladaptive
internet use in university students may be associated with specific
behavioral addictions, with marked differences in the prevalence
of problematic internet use (PIU) and related endophenotypes
depending on the type of online activity. In this regard,
online gaming and gambling currently represent two of the
fastest-growing forms of internet engagement among university
students, with consistently increasing prevalence rates reported
in recent studies (Akgayir et al., 2023). The expansion of online
gambling platforms and microtransaction-based gaming systems
has increased accessibility and lowered barriers to engagement,
potentially amplifying risk in these vulnerable individuals. These
dynamics may be further reinforced by peer influence and social
comparison processes within digital environments, which can
exacerbate feelings of inadequacy or stress. In a proportion of
individuals, the university stage represents a critical period in which
video gaming activity and gambling behaviors that initially begin as
recreational pastimes may escalate and develop into IGD and OGD.

IGD and OGD are complex mental issues typically onset during
the young age (adolescence and young adulthood), presented
clinically by a persistent and recurrent need to gaming/gamble
that cause significant impairment and distress. As other internet
addictions, these clinical conditions are related to multiple
comorbidities (Kuss and Lopez-Fernandez, 2016), dysfunctional
coping strategies (Kuss et al., 2017), impulsiveness (Chamberlain
et al,, 2018) and difficulties in the emotion regulation strategies
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(Lin et al., 2023; Tessier et al., 2024). OGD have obtained pooled
estimates for university students between 3.8 and 10.9% (Chiang
et al., 2022), while IGD achieved around 0.4% (Grant et al., 2019)
and subsyndromal symptoms into the range 8.4% (Grant et al,,
2019) to 10.2% (Nowak and Aloe, 2014). And highly relevant:
problematic internet gaming or gambling can exceed 60% within
the subgroup of university students who gamble online regularly
(Petry and Weinstock, 2007). It is therefore necessary to have
reliable and valid measurement tools for rapid screening and early
detection of individuals at risk, which allow intervention in the
onset of problematic behaviors.

Both, IGD and OGD also share common mechanisms with PIU,
including reward sensitivity, impulsivity, and emotion regulation
difficulties. The interaction between psychological vulnerability,
environmental stressors, and pervasive digital access highlights
the need to consider internet use not only as a functional tool
but also as a potential risk factor for behavioral dysregulation.
This underscores the importance of early identification of at-risk
students and the development of preventive interventions aimed at
promoting adaptive coping strategies, digital literacy, and healthier
patterns of technology use within university settings.

But the assessment of PIU is a complex task (Schlossarek et al.,
2024), often considerably more difficult than substance-related
addictions and other behavioral addictions, since the internet
is nowadays fundamental in daily life. For many individuals,
excessively problematic patterns of internet use are erroneously
rationalized as necessary and socially acceptable behaviors. The
numerous screening and diagnostic tests (including self-report
and face-to-face measurement instruments) available for exploring
PIU were designed to assess the presence of excessive/problematic
use, potential associated cognitive-behavioral issues, and functional
impairment (Lortie and Guitton, 2013; Mo et al., 2020). The items
in these tests are typically written for assessing the specific criteria
defined for related addictive behaviors in the DSM-5 and the
ICD-11: internet use for a more extended period than planned,
preoccupation, tolerance, withdrawal, lack of interest for alternative
social/leisure activities, lack of control of internet use (unsuccessful
efforts for controlling time spent), and continuous engagement
with internet regarding the negative consequences. These tools are
the basis for the clinical judgments about the individual’s behaviors,
and for decision-making regarding the therapeutic needs. Some
widely used scales are the “Problematic and Risky internet Use
Screening Scale” (PRIUSS; Jelenchick et al., 2014; Moreno et al,,
2016), the “Internet Addiction Test” (IAT; Moon et al., 2018),
the “Generalized Problematic Internet Use Scale” (GPIUS; Caplan,
2002; Elosua et al., 2025) and the “Compulsive Internet Use Scale”
(CIUS; Lopez-Fernandez et al., 2019; Meerkerk et al., 2009).

One tool that has demonstrated promising reliability and
validity is the Problematic Internet Use Questionnaire (PIUQ),
initially developed as a 30-item questionnaire and subsequently
refined and reduced to 18 items through reliability and factor
analysis studies (Demetrovics et al., 2008). This questionnaire
is based on a multidimensional cognitive-behavioral model of
the internet addiction (Davis, 2001), used to explain internet
addiction for more than 20 years (Tunney and Rooney, 2023). This
theoretical framework has proven useful in university populations,
as it provides a paradigm for connecting students” high perceived
stress with the onset and progression of problematic behaviors.
The model incorporates as drives the individuals® efforts to avoid

Frontiers in Psychology

10.3389/fpsyq.2026.1936216

and coping from stress and its negative emotional/social states
(depression, anxiety or social isolation) (Dong and Potenza,
2014); and propose a dynamic circular process that connects
these motivational drivers with negative reinforces in which
the individuals’ differences in the self-regulatory executive act
as modulators (Zhou et al., 2023). The cognitive-behavioral
model has obtained strong empirical evidence in identifying
the psychological mechanisms leading to develop dysfunctional
relationships with internet use, focussed on several components
(Caplan, 2010; Piqueras et al., 2024): online social preference,
high preoccupation with internet, escapism or mood regulation,
deficient self-regulation (excessive use and loss of control), and
negative outcomes (conflicts and functional impairment). Based
on the cognitive-behavioral approach, the PIUQ was structured
in three primary factors: (1) obsession (intrusive thoughts about
internet and use of internet for coping with negative emotions); (2)
neglect (functional impairment due to neglecting basic obligations
such as academic/work activities, family responsibilities, or impact
on sleep habits); and (3) control (loss of control over the need to go
online despite negative consequences).

Two brief screening adaptations of the PIUQ have been
developed, showing adequate psychometric indexes across different
cultural and linguistic contexts: the 6-item version (PIUQ-6;
Demetrovics et al., 2016) and the 9-item version (PIUQ-9; Laconi
et al, 2018; Laconi et al., 2019). Brief screening tools can
offer practical advantages in settings where large numbers of
individuals need to be assessed within a limited amount of time.
Because they are typically self-administered and require fewer items
than comprehensive instruments, they may reduce respondent
burden and facilitate their integration into large-scale screening
procedures in settings such as universities, primary care, schools,
workplaces, and research studies (Beidas et al.,, 2015; Neulinger
et al.,, 2024). Importantly, brief instruments are not intended to
replace comprehensive clinical assessments. Rather, they can serve
as the first step of a multi-stage assessment process, allowing
the initial identification of individuals who may require more
detailed evaluation and, when appropriate, targeted intervention.
The practical value of a brief instrument therefore depends not only
on its reduced length, but also on whether it demonstrates adequate
reliability, validity, and discriminatory capacity in the population
and context in which it is intended to be used.

1.1 Justification and objectives

In summary, brief screening tools may be particularly useful
as the first step in identifying individuals at increased risk within
large and potentially vulnerable student populations. Their value
in this context lies in the possibility of conducting an efficient
initial assessment that can be followed, when indicated, by more
comprehensive and behavior-specific evaluation. Considering the
vulnerability of young university students to PIU and the increasing
relevance of OGD and IGD in this population, brief screening
measures supported by adequate psychometric evidence and
specifically evaluated in university students may be particularly
useful for large-scale research and screening procedures.

Although the PIUQ-9 has adequate
psychometric properties across multiple European countries,

demonstrated

including Spain (Laconi et al.,, 2018), its validation has primarily
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been conducted in heterogeneous samples of general internet
users. To the best of our knowledge, the instrument had not been
specifically examined in a university student population. This
distinction is relevant because university students, particularly
those in the early stages of their university experience, may
present specific patterns of internet use and may differ from
general internet users in their exposure to academic, social, and
recreational online activities. Therefore, psychometric properties
and screening thresholds established in broader samples cannot
necessarily be assumed to apply directly to this population.
Moreover, PIU in university students may coexist with other
increasingly prevalent online behaviors, such as problematic
gaming and gambling, which warrant specific consideration.
Accordingly, the objective of this study was not to demonstrate
that the shorter PIUQ-9 is inherently superior to longer measures,
but to examine whether this brief instrument provides adequate
psychometric performance and useful screening information
in young university students. We therefore aimed to establish
population-specific, empirically derived screening thresholds,
including thresholds associated with increased risk of IGD and
OGD within this population.

Based on the theoretical conceptualization of problematic
Internet use and previous psychometric research on the PIUQ,
we hypothesized that the PIUQ-9 would show an adequate
factorial structure, with the one-, two-, and three-factor solutions
providing acceptable fit, as well as good test-retest reliability. We
also expected higher PIUQ-9 scores to be positively associated
with theoretically related measures of PIU, including internet-
use, IGD and OGD symptoms, impulsivity, emotion regulation
difficulties, and psychopathological symptoms, supporting its
convergent validity.

2 Materials and methods

2.1 Participants

This manuscript presents the results of a cross-sectional
study based on data from a sample of students recruited
at the Autonomous University of Barcelona (Spain), after
obtaining authorization from the Research Ethics Committee of
the institution. Participants were recruited using a convenience
sampling strategy based on voluntary participation. Inclusion
criteria were being enrolled in the first year of a bachelor’s degree
in Psychology and being between 18 and 25 years of age. Data
collection was limited to one degree program and two academic
cohorts to obtain a homogeneous sample and avoid high variability
due to participants’ backgrounds, thus minimizing sampling
bias.

The number of students enrolled in the first year of the
Psychology program at the university was approximately 380 per
academic year. The professors who were asked to collaborate were
randomly selected by a member of the research team, who is also
a faculty member at the university. All the professors contacted
agreed to participate, allowing access to approximately 75% of the
students enrolled in the 2023-2024 and 2024-2025 cohorts. Thus,
approximately 570 eligible students were invited to participate
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in the study. The final sample included N = 273 participants,
corresponding to an approximate response rate of 48%.

Professors collaborating in the research were asked to allow
the researchers to attend one of the practical sessions to inform
students about the study and invite them to participate. Two
members of the research group, with extensive experience in the
assessment and treatment of behavioral addictions, explained the
objectives of the study and administered the assessments to the
participants in the classroom. All questionnaires were reviewed
immediately after completion to ensure that all items had been
answered and that no questions were left unanswered before
submission. Each session lasted approximately 60 min, with a group
size of around 20 participants. Data were collected in May 2024
and February 2025. Participation was voluntary, and no financial
or academic rewards were provided.

During the study planning phase, a minimum required sample
size was calculated based on the primary aim of conducting a
psychometric evaluation of the adapted version of the PIUQ-9
questionnaire. Given that the instrument comprises 9 items, the
recommended sample size was determined to be between 10 and
30 participants per item.

In the total sample (N = 273), 180 participants were women
(65.9%) and 93 were men (34.1%), with a mean age of 19.51 years
(SD = 1.86). Most participants were born in Spain (256, 93.8%),
and the social position index was distributed as follows: 42 (15.4%)
were high, 85 (31.1%) were mean-high, 46 (16.8%) were mean, 66
(24.2%) were mean-low, and 34 (12.5%) were low.

2.2 Measures

2.2.1 Problematic Internet Use Questionnaire-9
(PIUQ-9)

This instrument consists of nine items and can be completed
in approximately 4-5 min, making it suitable for brief, self-
administered screening of the presence and severity of PIU.
The items are responded to in a five-point Likert scale, from
never to always/almost always. This questionnaire is a brief
version of the extended 18-item PIUQ (Demetrovics et al., 2008),
that was originally developed for measuring internet use habits
related to three specific dimensions: obsession, neglect and control
difficulties. Prior studies in other countries and/or populations have
reported empirical evidence regarding the psychometric properties
(reliability and validity) of the PIUQ-9 for the one general factor,
the second-factor structure (obsession and neglect + control),
and the three-factor composition (obsession, neglect, and control
difficulties). Prior validation studies for several languages (Italian,
German, French, Polish, Spanish, Turkish, Hungarian, English,
Chinese, Lithuanian, and Greek) have been previously published
(Burkauskas et al., 2020; Koronczai et al., 2017; Laconi et al., 2019),
showing good internal consistency with Cronbach’s alpha values
ranging from o = 0.82 to a = 0.91 for the total scale and from
0.76 to 0.91 across its subscales. However, no psychometric data are
available for young adults, specifically for university students.

In this work, the adaption to the Spanish population was based
on the Internet Test Comission Guidelines for Translating and
Adapting Tests (International Test Commission, 2017). The back-
translation followed the next steps: (a) first, the English source was
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translated into the Spanish language by a member of the research
team, a psychologist with large experience in behavioral addictions;
(b) next, an independent psychologist next translated the target
Spanish language version back into the original English language
(this step was blinded to the original document); and (c) the two
versions (translated and back-translated) were finally compared
with the original source, to solve any potential discrepancies.

2.2.2 Scale of Risk of Addiction to Social
Networks and Internet (RASNI)

This is a 29 items self-report developed to assess the
intensity and problematic use of social networks and internet.
The questionnaire is structured in four factors, measuring the
addiction severity level, social use, freaky traits (such as joining
groups with specific interests, playing virtual and role-playing
games, or having sexual encounters) and nomophobia (the anxiety
and control distress over cell phone use). The Spanish version of
the tools was used in the study (the ERA-RSI, Peris et al., 2018)),
that achieved good internal consistency (Cronbach’s a = 0.90) and
good temporal stability (test-retest correlations = 0.76-0.88). The
internal consistency achieved in this study was o = 0.84 for the
total scale, and between a = 0.73 for nomophobia to a = 0.76 for
social use.

2.2.3 Diagnostic Questionnaire for IGD

This is a 9 item self-report used to assess the nine criteria
included in section 3 of the DSM-5 (American Psychiatric
Association, 2013) for the presence of gaming disorder (Petry
et al,, 2014). This section includes emerging measures and models
to assist the patients’ evaluation by clinicians, for conditions
that need further research before they might be considered as
formal disorders. The DSM-5 includes nine symptoms-criteria
(preoccupations, withdrawal, tolerance, inability to reduce gaming,
giving up other activities, continuing to game despite consequences,
deceiving family members [or others] about the spent of time
on gaming, use of gaming to cope negative moods and lost job-
relationships due to the gaming), answered with a binary yes/no
response scale. The cut-off required to endorse the diagnosis is
5. Previous studies reported high internal consistency for DSM-
based criteria, with Cronbach’s o ranging from 0.87 to 0.98 across
different samples and test-retest reliability was also acceptable
(intraclass correlation coefficient between 0.71 and 0.76). The
internal consistency achieved in this study was o = 0.72.

2.2.4 Diagnostic Questionnaire for OGD

This is a self-report questionnaire based on the Diagnostic
Questionnaire for Gaming Disorder (Stinchfield, 2003), initially
developed to identify the presence of pathological gambling
disorder based on the DSM criteria (diagnoses are available for the
DSM-IV-TR (American Psychiatric Association, 2010) and DSM-
5 versions (American Psychiatric Association, 2013)). The Spanish
adaptation of this tool used in this work includes 19 items answered
with a binary yes/no response scale (Jiménez-Murcia et al,
2009), and showed satisfactory convergent validity (moderate-to-
high correlations with other measures of problem gambling) and
high classification accuracy (hit rate = 0.95; sensitivity = 0.92;
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specificity = 0.99). This instrument allows for the assessment of
both online and land-based gambling disorder modalities. In this
study, participants were required to complete the questionnaire
attending to the online gambling activity. The cut-off required to
endorse the diagnosis is 4. The internal consistency achieved in this
study was a = 0.75.

2.2.5 Symptom Checklist-Revised (SCL-90-R)

This is a comprehensive and widely used scale including
90 items developed for assessing a large range of psychological
symptoms and problematic behaviors (Derogatis, 1990). The
items are responded with a 4-point Likert scale, from never
to always (or almost always). The scale is structure in nine
dimensions (somatization, obsessive-compulsive, interpersonal
sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid
ideation, and psychoticism), plus three global indexes of the overall
distress [Global Severity Index (GSI), Positive Symptom Distress
Index (PSDI), and Positive Symptom Total (PST)]. This work used
the Spanish version (Derogatis, 2002), that has shown satisfactory
psychometric properties, with good internal consistency and
evidence of validity across its symptom dimensions and global
indices. The internal consistency calculated in the study ranged
from o = 0.741 (for paranoid ideation) to a = 0.896 (for depression),
and the global indexes achieved o = 0.98.

2.2.6 Impulsive Behavior Scale (UPPS-P)

This is self-administered instrument containing 59 items
initially designed for measuring different dimensions of the
impulsive behavior (Whiteside and Lynam, 2001): lack of
premeditation, lack of perseverance, sensation-seeking, negative
urgency, and positive urgency. A total score is also available,
calculated from the sum of all the items. The Spanish version of
the UPPS-P was used in this work (Verdejo-Garcia et al., 2010),
that obtained excellent internal consistency for the total scale
(Cronbach’s alpha of 0.94) and very good to excellent for the
subscales (Cronbach’s alpha between 0.80 and 0.93). In our sample,
internal consistency was between o = 0.867 (for sensation seeking)
and a = 0.924 (for positive urgency), and the global scale achieved
o =0.95.

2.2.7 Difficulties in Emotion Regulation Scale
(DERS)

This self-report measures the difficulties with the emotion
regulation with 36 items structured in six dimensions (Gratz and
Roemer, 2004): lack of emotional awareness, lack of emotional
clarity, acceptance of emotional responses, difficulties engaging
in goal-directed behavior, limited access to emotion regulation
strategies, and impulse control difficulties. A total score is also
calculated as the sum of all the items of the scale. The Spanish
version of the questionnaire was employed in the study (Hervas
and Jodar, 2008), that obtained excellent internal consistency for
the total scale (Cronbach’s alpha of 0.93) and very good for
the subscales (Cronbach’s alpha between 0.80 and 0.87). In our
work, the internal consistency was between a = 0.855 (for lack of
emotional awareness) to a = 0.887 (for lack of emotional clarity),
and the global scale achieved a = 0.94.

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Granero et al.

2.2.8 Other sociodemographic information

This study also registered the next sociodemographic variables:
participants’ sex, age, origin (born in Spain versus other countries)
and the social position index (SES) (Hollingshead, 2011).

Supplementary Table 1 presents each scale and subscale used
in the study, the number of items per scale, Cronbach’s alpha
coefficients, and the frequency distribution for the total sample as
well as separately for males and females.

2.3 Ethical considerations

Ethical approval was obtained from the Research Ethics
Committee of the Autonomous University of Barcelona (reference
code: CEEAH 6564; January 19, 2024). All participants were fully
informed about the aims and procedures of the study, and written
informed consent was obtained prior to participation.

Participation was voluntary, and no financial or other form
of compensation was provided to participants. All data were
collected and processed anonymously, ensuring confidentiality
and protection of personal information. No identifiable data
were recorded, and all analyses were conducted on de-identified
datasets. No images, photographs, videos, screenshots, or other
materials permitting the identification of individual participants
are included in the manuscript or Supplementary material.
Therefore, no additional consent for publication of identifiable
information was required. Data were stored in secure, password-
protected institutional servers with access restricted exclusively
to the research team, in accordance with institutional data
protection policies.

2.4 Statistical analysis

Statistical analysis was conducted with Stata 19 for Windows.
The factor structure of the PIUQ-9 was analyses using
Confirmatory Factor Analysis (CFA) implemented through
structural equation modeling (SEM), and three models were tested:
a one-factor model, a two-factor model, and a three-factor model.
Given that the PIUQ-9 items are ordinal Likert-type items with five
response categories, they were treated as approximately continuous
and the models were estimated using maximum likelihood (ML).
Adequate goodness-of-fit was considered for Barrett (2007): root
mean square error of approximation RMSEA < 0.08, Bentler’s
Comparative Fit Index CFI > 0.90, Tucker-Lewis Index TLI > 0.90,
and standardized root mean square residual SRMR < 0.10. The
internal consistency of the factors was assessed with Cronbach’s
alpha (o) and omega (w) values (w coefficients were calculated
because the low number of items retained in the factors) (Hayes
and Coutts, 2020). The interpretation of consistency indexes was
questionable for values lower than 0.70, moderate-acceptable for
values higher than 0.70, good for values higher than 0.80, and
excellent for values higher than 0.90.

The convergent-discriminant validity of the PIUQ-9 was
assessed using Pearson’s correlation coefficient (r) between the
total PIUQ-9 score and external measures related to PIU
and overall psychopathological state. Given that the statistical
significance of a correlation is strongly influenced by sample
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size, statistical significance was not used as the primary criterion
for interpreting the magnitude of the associations. Instead,
correlations were interpreted according to their effect size, using
the following thresholds: poor-to-low for | | < 0.24, moderate
for | | > 0.24, good for | r| > 0.30, and large for | 7| > 0.37
(Kelley and Preacher, 2012).

A subsample of N = 93 participants provided the measures
of the PIUQ-9 the next 2-weeks days after the initial assessment.
This information allowed testing the test-retest reliability, through
the intraclass correlation coefficient (ICC) for the total score,
and with kappa coefficients for each item. Given the ordinal
response format of the PIUQ-9 items, unweighted and weighted
kappa coefficients were calculated. Weighted kappa was estimated
using both linear and quadratic weighting schemes, which
assign different penalties to disagreements according to their
magnitude. Linear-weighted kappa was prespecified as the primary
weighted estimate, whereas unweighted and quadratic-weighted
kappa was examined as a complementary analysis. For all
these coefficients, the effect size was considered moderate for
ICC > 050 or kappa > 0.40, good for ICC > 0.75 or
kappa > 0.60, and large-excellent for ICC > 0.90 or kappa > 0.80
(Altman, 1991).

Receiver Operating Characteristics (ROC) analysis explored
empirically derived screening thresholds of the PIUQ-9 as
a screening tool for identifying the presence of PIU (as
measured with the RASNI scale), OGD (as measured with the
Diagnostic Questionnaire for OGD), and IGD (as measured
with the Diagnostic Questionnaire for IGD). Since the optimal
thresholds depends on the hypothetical prevalence of the disorders
and on the costs/risks of false classifications (Zhou et al.,
2002), the analysis was performed for the next criteria: a)
prevalence rates for the presence of PIU, IGD and OGD
equal to the study (based on the population-based sample),
and b) since the main objective of screening tools in the
general population is to identify at-risk individuals (which
implies that costs of false negative classifications are higher
than false positive ones), a sensitivity of at least 75% was
required.

3 Results

3.1 Distribution of the PIUQ-9 scores

The distribution of item responses was examined as a
preliminary step to assess the adequacy of the data prior
to conducting the factor analyses. This procedure allows the
identification of potential issues, such as null frequencies,
which could affect the estimation of inter-item associations and,
consequently, the factorial solution.

Table 1 contains the frequency distribution of the scores
for the items of the PIUQ-9 in the sample (see also the bar
chart in the upper panel of Figure 1). The items with the
higher proportion of responses within the ranges often or always
are 1 “feeling the need to decrease the amount of time spent
online,” 2 “neglecting household chores” and 4 “incapacity to
decrease the amount of time spent online.” Contrarily, the
items with the higher proportion of responses in the ranges
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TABLE 1 Response distribution across PIUQ-9 items by response category (percentage %).

Response category

Item 3. Tense if cannot use long time 18.3% 38.5% 28.6% 12.1% 2.6%
Item 6. Tense if cannot use several days 17.9% 32.2% 27.5% 16.5% 5.9%
Item 9. Tense if you are not on Internet 31.5% 35.9% 22.7% 5.9% 4.0%
Item 2. Neglect household chores 5.9% 18.3% 44.0% 23.8% 8.1%
Item 5. Use Internet and not sleep 14.7% 26.4% 31.5% 20.1% 7.3%
Item 8. People in your life are worry 31.1% 36.6% 22.3% 7.7% 2.2%
Item 1. Need decrease time use 6.2% 7.0% 31.5% 39.6% 15.8%
Item 4. Wish decrease time use 10.6% 22.0% 37.0% 23.4% 7.0%
Item 7. Try to conceal time use 54.2% 23.8% 13.9% 5.5% 2.6%

The item order corresponds to the sequence of loadings in the three-factor solution presented in Table 2. Sample size: N = 273.
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FIGURE 1

Distribution of the responses for the PIUQ-9 items and the raw total score. Upper panel: 100% stacked bar chart (percentage of individuals within
each category are displayed). Lower panel: distribution of the PIUQ-9 total score; dash vertical line correspond to the suggested cut-off points for a
positive screening score. PIU, problematic internet use; IGD, Internet gambling disorder; OGD, Online Gambling Disorder. Sample size: N = 273.

never or rarely are 7 “trying to conceal the amount of time The lower panel in Figure 1 contains the graph with the
spent online,; 8 “preoccupations in people about the time  distribution of the raw total score for the PIUQ-9. In the sample,
spending online” and 9 “internet use for coping with negative  scores ranged between 0 and 31, with the mean equal to 14.42

feelings.” (SD =5.82).
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FIGURE 2

Sample size: N = 273.

Path diagrams of the SEM: standardized factor loadings. The item order corresponds to the sequence of loadings in the three-factor solution.

TABLE 2 Results obtained in the confirmatory factor analysis of the PIUQ-9.

Solution One factor ‘ Two factors Three factors
General Obsession Neg/Cont Obsession Neglect Control

Dimensionality Cronbach’s alpha (o) 0.794 0.852 0.730 0.852 0.710 0.708
Omega (w) 0.820 0915 0.818 0915 0.725 0.717
Explained variance 38.48 58.21 68.86

Fit statistics RMSEA 0.067 0.075 0.076

RMSEA P-close 0.186 0.105 0.058

CFI 0.982 0.972 0.967

TLI 0.946 0.932 0,930

SRMR 0.045 0.055 0.059

The item order corresponds to the sequence of loadings in the three-factor solution. RMSEA, Root Mean Square Error of Approximation. CFI, Comparative Fit Index. TLI, Tucker-Lewis Index.

SRMR, standardized root mean residual. Sample size: N = 273.

3.2 Assessment of the factor structure of
the PIUQ-9

Figure 2 contains the standardized factor loadings obtained in
the CFA for the three models tested in the study for the PIUQ-9
(one factor, two factors, and three factors). Additional results are
displayed in Table 2. All the solutions achieved goodness-of-fit (fit
statistics into the adequate range), being the best adjustment for
the one-factor structure [RMSEA = 0.067 (P = 0.186); CFI = 0.982;
TLI = 0.946; and SRMR = 0.045] and the poorest for the three-factor
structure [RMSEA = 0.076 (P = 0.058); CFI = 0.967; TLI = 0.930;
and SRMR = 0.059]. For all the models, statistically significant
standardized factor loadings above 0.30 were obtained for all
items. In the one-factor solution, these loadings were generally
moderate in magnitude, whereas higher loadings were observed
in the multidimensional solutions. The internal consistency (as
assessed by the coefficients) was also good for the one general factor
(w = 0.82 for the scale) and the bi-factor (w = 0.92 for obsession
and o = 0.82 for neglect/control), but poorer for the three-factor
(w = 0.92 for obsession, w = 0.73 for neglect, and w = 0.72 for
control). The percent of explained variance ranged between 38.5%
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for the one-factor solution and 68.9% for the three-factor solution.
For the two-factor solution, the correlation between obsession with
neglect/control was high (r = 0.401). For the three-factor solution,
the correlation was high between neglect with obsession (r = 0.524)
and neglect with control (r = 0.517), and poor between obsession
with control (r = 0.190).

Based on the global fit indices derived from the SEM
(RMSEA, TLI, CFI and SRMR), the one-factor solution showed
the most favorable overall fit and was therefore retained as the
primary model for interpretation, followed by the two-factor
model. It should be noted that the standardized factor loadings
in the two-factor solution were higher than those observed in
the unidimensional model, indicating a better representation of
the item-factor relationships when the scale is specified with
two correlated factors. This suggests that, although the one-
factor solution is a plausible and acceptable model (with all
factor loadings being statistically significant and above 0.30,
and showing slightly better global fit indices), the two-factor
solution cannot be ruled out, as it also provides an adequate
representation of the data and yields stronger item-factor
associations. Furthermore, the moderate factor loadings observed
in the unidimensional solution suggest that the common latent
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factor does not account for a large proportion of item variance,
supporting the possibility that problematic internet use may
contain distinguishable subdimensions.

Regarding the three-factor model, although it achieved
acceptable fit indices, the lower reliability estimates (omega values)
for the neglect and control dimensions and the more complex
structure provided less support for its adoption as the preferred
representation of the data.
data
(percentile and T-standardized scores) for the three solutions
tested in the study.

Supplementary Table 2 contains the normative

3.3 Assessment of the test-retest
reliability

Table 3 contains the test-retest reliability indexes. For each
item, the linear weighted kappa coeflicients were in the good range
(between kappa = 0.435 for the item 2 “neglect household chores”
to kappa = 0.698 for item 9 “internet use for coping with negative
feelings”). For the factor scores, the test-retest reliability was good
for the one general factor (ICC = 0.753) and the bi-factor model
(ICC = 0.798 for obsession and ICC = 0.761 for neglect + control).
For the three-factor solution, the test-retest reliability was good for
obsession (ICC = 0.798) and control (ICC = 0.771) and moderate
for neglect (ICC = 0.670)

3.4 Assessment of the convergent
discriminative validity

All external measures included in the correlational analyses
were theoretically related to problematic Internet use; therefore,

10.3389/fpsyq.2026.1936216

positive associations were expected and the results are reported as
evidence of convergent validity rather than discriminant validity.

Table 4 contains the correlation matrix with the associations
between the PIUQ-9 factor scores with the external measures
of the study (correlations showing moderate-to-large effect sizes
are presented in bold, as indicated in the table note). The one
general factor obtained relevant positive correlations with all the
measures, except for the RASNI freaky traits, the number of DSM-
5 criteria for OGD, the UPPS-P sensation seeking, the DERS lack
of emotional awareness and the SCL-90R somatization and phobic
anxiety.

For the bi-factor solution of the PIUQ-9, the dimension
measuring the obsession behavior was related to the RASNI scores
(except for social use and freaky traits), the number of criteria for
IGD, impulsivity (except for sensation seeking), difficulties with
emotional regulation (except for the lack of emotional clarity),
and the SCL-90R hostility score. Regarding the neglect + control
dimension, positive associations were achieved with the RASNI
scores (except for freaky traits), and the psychopathology state as
measured by the SCL-90R (except for somatization, hostility and
phobic anxiety).

Considering the three-factor solution of the PIUQ-9, the factor
measuring neglect behavior correlated with the RASNI scores
(except for freaky traits), the number of DSM-5 criteria for IGD, the
impulsivity (except sensation seeking), the emotion dysregulation
(concretely in the directed behaviors, limited access to emotions
and total), and the psychopathology level for hostility, paranoid
ideation and PSDI. And the PIUQ-9 factor measuring the control
behavior was associated with the RASNI (concretely with the
addiction level, social use and total scores), the difficulties in
the emotion regulation (non-acceptance of emotions and lack
of emotional clarity), and all the scores in the SCL-90R (except
somatization and hostility).

TABLE 3 Test-retest reliability of the PIUQ-9: kappa and intraclass correlation coefficients.

‘ Unweighted coefficient

Weighted coefficient: linear

Weighted coefficient: quadratic

Items ‘ Kappa P-value 95% ClI Kappa P-value 95% ClI Kappa P-value 95% ClI

Item 3 0.468 < 0.001 0.323;0.612 0.593 < 0.001 0.465; 0.721 0.703 < 0.001 0.563; 0.844

Item 6 0.534 < 0.001 0.394; 0.674 0.614 < 0.001 0.484; 0.745 0.700 < 0.001 0.5725 0.829

Item 9 0.560 < 0.001 0.469; 0.723 0.698 < 0.001 0.593;0.803 0.782 < 0.001 0.660; 0.903

Item 2 0.247 < 0.001 0.077; 0.416 0.435 < 0.001 0.278;0.593 0.629 < 0.001 0.485; 0.772

Item 5 0.330 < 0.001 0.183; 0.476 0.474 < 0.001 0.343; 0.606 0.620 < 0.001 0.491; 0.749

Item 8 0.563 < 0.001 0.438; 0.688 0.650 < 0.001 0.539;0.761 0.724 < 0.001 0.594; 0.854

Item 1 0.345 < 0.001 0.187;0.503 0.545 < 0.001 0.409; 0.681 0.718 < 0.001 0.604; 0.833

Item 4 0.508 < 0.001 0.365; 0.650 0.598 < 0.001 0.463;0.733 0.692 < 0.001 0.560; 0.825

Item 7 0.514 < 0.001 0.380; 0.649 0.598 < 0.001 0.476; 0.720 0.660 < 0.001 0.505; 0.816
2-Factors 3-Factors

Factor scores General Obsession Neglect / Control Obsession Neglect Control

ICC 0.753 0.798 0.761 0.798 0.670 0.771

P-value < 0.001 <0.001 < 0.001 <0.001 < 0.001 <0.001

95%CI 0.650, 0.830 0.710, 0.861 0.654, 8.837 0.710, 0.861 0.541, 0.768 0.652, 0.859

Item 3: tense if cannot use long time. Item 6: tense if cannot use several days. Item 9: tense if you are not on Internet. Item 2: neglect household chores. Item 5: spend time when you’d

rather sleep. Item 8: people in your life are worry. Item 1: should decrease (amount of time). Item 4: wish decrease (amount of time). Item 7: try to conceal (amount of time). ICC, intraclass

correlation coefficient; 95%CI, 95% confidence interval. Weighted kappa coefficients were calculated using linear and quadratic weighting schemes. Linear-weighted kappa was considered

the primary weighted estimate. Subsample size: n = 93.
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FIGURE 3

Selection of the optimal cut-off for the PIUQ-9 one general factor to identify Internet addiction (based on the RASNI): ROC analysis. Se, sensitivity
(%); Sp. specificity (%); FDR, false discovery rate (%); FAR, false alarm rate (%); PPV, predictive value for a positive screening score (%); PNV, predictive
value for a negative screening score (%); RASNI, Scale of Risk of Addiction to Social Networks and Internet (ERA-RSI in Spanish version). The dashed

vertical line indicates the optimal cutoff point. Sample size: N = 273.
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3.5 Selection of the empirically derived
screening threshold

The number of participants with positive score in the RASNI
was n = 70 (prevalence equal to 25.6%). ROC analysis selected 9
as the empirically derived screening threshold in the PIUQ-9 for
identifying positive score in the RASNI (see Figure 3 and Table 5).
This score obtained sensitivity = 98.6% and specificity = 80.3%.
For prevalences of RASNI positive scores equal to the study, the
predictive value for a negative screening score was 99.4%, and for a
positive screening score 63.3%. The area under the ROC curve was
0.824 (95% confidence interval: 0.768-0.881).

In addition to identifying the screening threshold for PIU
as measured by the RASNI, we explored whether PIUQ-9
scores could discriminate between participants with and without
elevated risk of problematic gaming or gambling, as defined
by established reference measures. Given the conceptual overlap
between problematic internet use and specific online behaviors
such as gaming and gambling, we examined whether different
PIUQ-9 score ranges were associated with increased risk profiles for
these behaviors. These analyses were exploratory and were intended
to assess the potential screening value of the PIUQ-9, rather than to
establish clinically validated diagnostic thresholds for IGD or OGD.

Regarding the accuracy of the PIUQ-9 for identifying online
gambling and gaming, the number of participants with 1-4 DSM-
5 criteria for IGD was n = 89 (prevalence for problematic internet
gaming equal to 32.60%), and n = 5 individuals (prevalence equal
to 1.83) met the threshold for IGD (see Figure 4). Regarding OGD,
n = 19 participants reported between 1 and 3 DSM-5 criteria
(prevalence for problematic pathological gambling equal to 6.96%),
while n = 6 subjects (2.20%) met the criteria for OGD. In addition,
the presence of problematic internet gaming or online gambling
was identified in n = 90 individuals (32.97%), and n = 10 (3.66%)
presented the diagnosis of OGD or IGD.

For the ROC analyses, 3 reference classifications were
considered: (a) problematic or disordered gaming or gambling,
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identified in 90 participants; (b) problematic or disordered gaming,
identified in 89 participants; and (c) problematic or disordered
gambling, identified in 19 participants. These classifications
included participants reporting subthreshold DSM-5 symptoms as
well as those meeting the full diagnostic criteria. ROC procedures
identified as 11 the screening threshold for identifying the presence
of problematic or disordered internet gaming, 13 for identifying
the presence of problematic or disordered online gambling was,
and 11 for identifying the presence of problematic or disordered
IGD or OGD (see Table 5 and Supplementary Figure 1). These
thresholds, obtained for prevalence values equal to the study,
achieved sensitivity higher than 0.70, but low specificity and
predictive positive values (PV+). And consequently, the risk of
false alarm rate (FAR, the complement of the specificity) and false
discovery rate [FDR, the complement of the positive predictive
value (PV+)], were also high.

4 Discussion

The current study assessed the reliability and validity of the
Spanish version of the PTUQ-9 in a sample of university students.
The results obtained in the CFA supported the adequacy of the one-
factor, two-factor, and three-factor solutions, with the one-factor
model showing the most favorable global fit indices. The PIUQ-
9 has evidenced test-retest reliability (suggesting the temporal
consistence of the items for measuring the same underlying
construct), and convergent validity with external constructs related
to the PIU (such as scales of risk addiction to social networks
and internet, impulsivity, emotion regulation and psychopathology
symptoms). These results showed that this brief screening tool has
good properties for identifying individuals with excessive internet
use, and who are at high risk of OGD and IGD.

Regarding the factor structure of the PIUQ-9, the CFA results
showed that the unidimensional, two-factor, and three-factor
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TABLE 5 Diagnostic accuracy metrics for optimal cutoff points of the PIUQ-9.

Criterion

AUC  95%ClI AUC

RASNI: high risk 9 98.6% 80.3% 19.7% 36.7% 63.3% 99.4% 0.824 0.768 0.881
Gaming or gambling 11 73.0% 35.3% 64.7% 60.5% 39.5% 69.3% 0.663 0.601 0.731
Gaming 11 74.5% 35.8% 64.2% 62.2% 37.8% 72.7% 0.661 0.590 0.732
Gambling 13 76.0% 48.0% 52.0% 86.0% 14.0% 94.7% 0.685 0.587 0.803

Se, sensitivity (%); Sp, specificity (%); FDR, false discovery rate (%); FAR, false alarm rate (%). PPV, predictive value for a positive screening score (%); PNV, predictive value for a negative
screening score (%); AUC, area under the ROC curve; 95%CI, 95% confidence interval; RASNI, Scale of Risk of Addiction to Social Networks and Internet (ERA-RSI in Spanish version).

Sample size: N = 273.

solutions all provided adequate to acceptable fit to the data. Thus,
the findings do not indicate that one factor structure should be
considered unequivocally superior to the others. These results
support the use of the PIUQ-9 as either a unidimensional measure
of overall PIU or as a multidimensional measure through its specific
subscales. Accordingly, the most appropriate scoring approach
may depend on the specific objectives and research questions of
each study, with the total score being appropriate when a global
assessment is intended and the subscales being useful when the
different dimensions of PIU are of specific interest.

The PIUQ-9 obtained convergent validation with the RASNI,
particularly with the addiction symptoms and total scales. Overall,
the highest correlation coefficients were achieved between the
RASNI and the general factor. One exception was the RASNI
freaky traits, that obtained null/low relationships with the PIUQ-
9. In the field of mental health, freaky traits scales usually
assess specific interests (e.g., new technologies or video games),
a preference for unconventional activities, or certain cognitive
and personality styles (such as introversion) (Peris et al., 2018).
In the case of the RASNI questionnaire, the freaky traits factor
includes items for evaluating the following behaviors: spending
time on the internet to join interest-based groups, participating
in virtual and/or role-playing games, seeking sexual information,
sending erotic messages, visiting erotic websites, and engaging in
sexual encounters. These items reflect specific interests, but do not
necessarily indicate problematic, uncontrolled, or dysfunctional
internet use. Previous studies have shown that individuals with
high scores on freaky traits may engage in intensive use of
online social media and/or other virtual platforms without
such behaviors interfering with their academic, professional, and
social functioning (Fauth-Biithler and Mann, 2017; Kardefelt-
Winther, 2014). Therefore, high scores on freaky traits may
reflect intense exploratory activity in specific areas or high
engagement with like-minded communities (Goctowska et al.,
2019; Oksanen et al, 2024). In contrast, high scores on PIU
are commonly associated with avoidant or escapist motivations
(e.g., to cope and avoid negative mood states, anxiety and
depression) and involve symptoms such as tolerance, withdrawal,
loss of control, and functional impairment (McCain et al,
2015; Peeples et al.,, 2018). Regarding the relationship between
elevated freaky traits and neuroticism, it is also possible that
individuals with low self-esteem or social skills difficulties may
prefer online activities because they involve less anxiety by reducing
face-to-face communication demands (Wang, 2017; Weinstein
et al., 2015). Again, this pattern would represent intensive and
specialized internet use, not necessarily problematic/addictive
behavior.
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FIGURE 4

Presence of the gaming and gambling disorder in the study:
prevalence estimates. Sample size: N = 273.

Positive correlations were also observed between the number of
criteria for IGD with the PIUQ-9, one general factor, obsessions and
neglect. However, only poor correlations were obtained between
the number of criteria for OGD and the PIUQ-9. These results
are consistent with the distribution of the OGD and IGD severity
levels registered in the study: 94 students (34.4%) met the criteria
(DSM-5 threshold) for problematic or disordered online gaming,
but only 25 students (9.2%) met criteria for problematic or
disordered online gambling. The small number of participants with
problematic or disordered internet gambling leads to a severity
measure (the number of DSM-5 criteria in our work) based on a
limited subset of individuals, and therefore to a very low variability
for the measurement score. In other words, because few students
reported internet gambling-related problems, the range of severity
levels was restricted, reducing score variability and potentially
attenuating correlations with the PIUQ-9 while decreasing the
statistical power to detect true associations (Bland and Altman,
2011; Miciak et al., 2016).

Notably, the PIUQ-9 has one general factor that obtained
relevant correlations with impulsivity (except for sensation
seeking), the difficulties in emotion regulation (except for lack
of emotional awareness) and the psychopathology levels (except
for somatization and phobic anxiety). This correlation pattern
suggests that PIU among university students can be driven as a
mechanism for coping with negative psychological states (such
as depression, anxiety and global distress) modulated by high
levels of impulsivity plus deficits in the emotion regulation
processes (Gioia et al, 2021; Li et al., 2021). Recent studies
have also documented negative urgency (the predisposition to act
impulsively when faced with negative emotions) as a key facet of
impulsivity that helps explain the association between impulsivity
and negative emotionality (Quintero et al., 2020; Willie et al., 2022).
Individuals with high levels negative urgency are characterized
by prone to engage in maladaptive avoidance behaviors (such
as PIU) as immediate escape mechanisms from negative affect
(Chester et al., 2017; Zorrilla and Koob, 2019). This pattern
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aligns with a compulsive pathway, wherein repetitive engagement
is maintained not for intrinsic reward but for the alleviation
of emotional distress, consistent with mechanisms of negative
reinforcement (Liu et al., 2024). Neurocognitive and neuroimaging
evidence further supports the involvement of impulsivity and
emotion dysregulation in PIU and gambling, showing alterations in
emotional processing, response inhibition, executive functioning,
and reward-related mechanisms (Li et al., 2020; Navas et al., 2017;
Park et al,, 2017; Shin et al., 2021; Wojtczak et al., 2024). These
findings are consistent with the role of negative reinforcement
in the persistence and escalation of problematic behaviors (Baker
et al, 2004; Brand et al, 2016). Therefore, early assessment
of impulsivity, emotion regulation difficulties, and comorbid
psychopathology may contribute to the identification of individuals
at risk of PIU and facilitate timely intervention (Brand et al., 2019;
Fineberg et al., 2018; Quaglieri et al., 2021). In clinical settings,
assessing these transdiagnostic dimensions may also contribute to
more precise treatment planning and prevention of comorbidities
(Brand et al., 2019; Fineberg et al., 2018; Gonzalez-Roz et al., 2024;
Trautmann et al., 2025; Vassileva and Conrod, 2019).

The PIUQ-9 obtained good validity for identifying individuals
at high risk of PIU (as measured by the RASNI). The area under
the ROC curve was very good, as well as the sensitivity and
specificity coeflicients the threshold 9 points. Regarding the use
of the PIUQ-9 as a brief screening scale for identifying OGD and
IGD, it should be kept in mind that the use of these instruments in
general population or highly vulnerable sub-populations is primary
aimed to identify individuals at risk for mental health states, and
who need further exhaustive assessments to confirm/discard the
presence of disorders (American Psychological Association, 2020;
Health Knowledge, 2023). Screening instruments are not diagnostic
procedures but improve early detection of problematic behaviors,
and therefore high sensitivity is a key requirement. Positive scores
for screening scales are not indication of the presence of the
disorder, but to the need of additional precise assessment for
deciding the need of treatment. Regarding this point, PIU is a
nonspecific construct that encompasses a range of maladaptive
online behaviors, and studies have distinguished between the
generalized and specific forms of internet addiction (Davis, 2001):
the generalized type involves a marked engagement with the
internet without a clearly defined purpose, whereas the specific
type applies to excessive use focused on concrete online activities
(such as gaming or gambling, but also social media, or pornography
consumption). This distinction between general versus specific
has generated a scientific growing interest for examining the
distinct symptoms-behaviors related with PIU with the aim of
conceptualizing this behavioral addiction as a spectrum of internet-
mediated activities that share both common and unique features
(Lopez-Fernandez, 2018; Sdnchez-Ferndndez et al., 2024; Shi et al.,
2025; Starcevic and Aboujaoude, 2017). Within this framework,
the PIUQ-9 is a questionnaire designed to assess generalized PIU,
and accordingly, a positive screening score should be considered a
warning sign for potentially maladaptive diverse online activities,
requiring a targeted follow-up assessment to determine the specific
activity or activities responsible for the problems. And since the
presence of this complex condition among young individuals is
associated with many comorbid psychological symptoms (such as
depression, anxiety, and eating or sleep disturbances, and other
comorbid disorders) (Cai et al., 2023; Hidalgo-Fuentes et al., 2023),
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but also with academic failure (Guo et al., 2021; Wei et al,
2025), identifying individuals with a PIUQ-9 positive screening
should involve a comprehensive evaluation of their bio-psycho-
social functioning aimed at obtaining a specific profile to guide an
appropriate and targeted intervention.

The previous consideration is particularly important when
interpreting the PIUQ-9 screening thresholds in relation to OGD
and IGD. The PIUQ-9 was not specifically designed to detect
these distinct forms of online addictive behaviors; therefore, it
should not be interpreted as a diagnostic instrument for gaming
or gambling disorders. Rather, its potential value lies in its
use as a first-step screening tool. In this context, the observed
sensitivity values may support the potential utility of the PIUQ-
9 for identifying individuals who may be at increased risk and
who could benefit from more specific follow-up assessment using
dedicated instruments. However, these values should be interpreted
in conjunction with the corresponding specificity estimates and
within the limitations of the self-report reference measures used
in the present study. In particular, screening tools applied in
populations with relatively low prevalence rates may generate
a substantial number of false-positive classifications, potentially
resulting in unnecessary additional assessments or inappropriate
interventions (Glascoe, 2005; Maraz et al., 2015). Therefore, the
thresholds identified in the present study should be regarded
as empirical screening values rather than clinically validated
diagnostic cut-offs. When used cautiously and interpreted within
a broader assessment framework, brief screening instruments may
nevertheless contribute to the identification of individuals who
warrant further evaluation. In particular, the use of a single, short
measure such as the PIUQ-9 may facilitate large-scale screening
and help identify potential risk profiles not only for problematic
internet use but also for related behaviors such as gaming and
gambling. Combined with clinical judgment and subsequent
targeted assessment using behavior-specific instruments, this
approach may facilitate the identification of individuals who
could benefit from further evaluation and preventive support
(Vondrickova and Gabrhelik, 2016).

4.1 Limitations

This study has some limitations that should be considered
when interpreting the results. First, we used a cross-sectional, self-
report, survey methodology. Regarding this issue, it should be
considered that cross-sectional studies are recognized as robust
designs for assessing psychometric properties of measurement
tools (Umemneku Chikere et al., 2019), including the estimation
of the screening/diagnostic accuracy (sensitivity, specificity and
predictive values). And studies where the external reference
measures are not strong gold standards (self-reports are an
imperfect reference standard), are also common for psychometric
purposes (Naaktgeboren et al., 2016).

Second, the low prevalence of the presence of OGD and IGD
has impacted on the analysis of the validity of the PIUQ-9 for
screening the presence of these two specific online behavioral
addictions (particularly in the case of IGD). Nevertheless, it is
important to consider that this research was conducted among
a non-clinical sample, which, despite being considered high-risk,
displays relatively low prevalence rates of these clinical conditions.
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On the other hand, the empirically derived screening
thresholds identified in this study should be interpreted with
caution. Because the PIUQ-9 was developed to assess problematic
internet use rather than specific online behavioral addictions,
its discriminatory capacity for OGD- or IGD-related difficulties
should not be interpreted as equivalent to that of disorder-
specific instruments. Consistent with this, the relatively modest
specificity values and the corresponding FAR and FDR indicate
that the proposed thresholds should be regarded as exploratory
screening indicators rather than definitive diagnostic cut-offs.
Importantly, these thresholds were derived using established
self-report questionnaires as reference measures. Although these
instruments provide reasonable operational criteria for identifying
individuals at increased risk, they do not constitute independent
clinical standards, and the reliance on self-reported measures
may introduce shared method variance and influence the
observed classification accuracy. Therefore, the clinical validity
and generalizability of these thresholds remain to be established.
Future research should examine the stability, accuracy, and
external validity of these thresholds using independent criteria,
including clinician-administered diagnostic assessments, evidence
of functional impairment, and, where feasible, objective behavioral
indicators. Larger and more heterogeneous samples would also
be valuable for evaluating whether the proposed thresholds
remain stable across different populations and settings. A related
limitation is the lack of previous research establishing comparable
screening thresholds for PIU (as measured with the RASNI),
OGD, and IGD. Consequently, it was not possible to compare
the empirically derived values obtained in the present study with
thresholds established in other samples or studies. Future research
should address this gap by developing and validating comparable
thresholds across populations and instruments, thereby facilitating
more robust cross-study comparisons.

Finally, the characteristics of the sample may limit the
generalizability of the findings to the broader university student
population. Participants were recruited through convenience
sampling from a single university and consisted exclusively of first-
year psychology students, with women representing a relatively
large proportion of the sample. These characteristics may be
associated with specific patterns of internet use, awareness and
reporting of psychological symptoms, and gaming- or gambling-
related difficulties. Therefore, the factor structure, psychometric
properties, and empirically derived screening thresholds identified
in this study should be interpreted within the characteristics of
the present sample and should not be assumed to generalize
to students from other academic disciplines, years of study,
institutions, geographical regions, or sociodemographic and
cultural backgrounds. Future studies should replicate these findings
in larger and more heterogeneous multisite samples to examine
their stability and external validity across different student
populations and settings.

5 Conclusion

Young adulthood is a period marked by heightened behavioral
changes (Anderson et al., 2017; Arnett, 2000; Sdnchez-Fernandez
and Borda-Mas, 2023). Individuals in this age group commonly
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engage in extensive internet-based activities for academic, work-
related, and leisure purposes, which may increase vulnerability to
PIU and related difficulties (Sdnchez-Ferndndez and Borda-Mas,
2023; Shulman et al., 2016). Given the increasing prevalence and
potential negative consequences of PIU among university students,
brief screening tools with adequate psychometric properties may
be useful in this population. In the present study, the PIUQ-9
provided evidence of reliability and validity in a sample of first-
year psychology students from a Spanish university. Overall, these
findings support the potential utility of the PIUQ-9 as a brief first-
stage instrument for identifying students at increased risk of PIU
who may benefit from more comprehensive assessment, while its
potential use for identifying related behavioral difficulties should
be considered exploratory.

Data availability statement

The datasets analyzed during the study are not publicly
available due to patient confidentiality and other ethical reasons
but are available from the corresponding author on reasonable
request. Requests to access the datasets should be directed to
sjimenez@bellvitgehospital.cat.

Ethics statement

Ethical approval was obtained from the Research Ethics
Committee of the Autonomous University of Barcelona (reference
code: CEEAH 6564; January 19, 2024). All participants were
fully informed about the aims and procedures of the study, and
written informed consent was obtained prior to participation. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

RG: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Resources,
Validation,

Writing -

Supervision, Visualization, Writing
draft, FF-A:

Validation, Visualization, Writing - review & editing. ZD:

- original review & editing.
Validation, Visualization, Writing - review & editing. SJ-M:

Validation, Visualization, Writing - review & editing.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. This manuscript and research
was supported by grants from Plan Nacional Sobre Drogas
(20251030, 20231055, PDI12021-1248870B-100), Instituto de Salud
Carlos IIT (ISCIII) (Exp: FIS22053 - Ref: DTS22/00072), European

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
mailto:sjimenez@bellvitgehospital.cat
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Granero et al.

Union’s Horizon 2020 Research and Innovation Programme under
grant agreement no. 101080219 (eprObes), and cofounded by
FEDER (funds/European Regional Development Fund (ERDEF),
a way to build Europe). CIBERObn was an initiative of ISCIIL
This study has been funded by Ministerio de Derechos Sociales,
Consumo y Agenda 2030, Secretarfa General de Consumo y
Juego, with expedient number SUBV23/00009, and Ministerio de
Consumo, expedient number MSP25006-SUB25/00004. Additional
funding was received by Ministerio de Ciencia, Innovacién
y Universidades (PID2025-1759660B-100), AGAUR-Generalitat
de Catalunya (2021-SGR-00824) and Instituto de Salud Carlos
III (ISCIII) (Exp: FIS23069 - Ref: FORT23/00032_2). RG and
FF-A were supported by ICREA Academia (2021 and 2024,
respectively). This study was supported by the European Union
through the eprObes project (GA 101080219), the BIOREXIA
project (EPPermed2024-618), the Connect Care project (PC12025-
163265). The funders had no role in the study design, data
collection and analysis, decision to publish, or preparation
of the manuscript.

Acknowledgments

We thank CERCA Programme/Generalitat de Catalunya for
guarantee institutional support.

Conflict of interest

FF-A and SJ-M received consultancy and speaking honoraria
from Novo Nordisk.

References

Akgayir, M., Nicoll, F., and Baxter, D. G. (2023). Emerging gambling problems and
suggested interventions: A systematic review of empirical research. J. Gambl. Stud. 39,
857-882. doi: 10.1007/s10899-022-10122-w

Altman, D. (1991). Practical Statistics for Medical Research. London: Chapman and
Hall.

Alzahrani, A. K. D, Griffiths, M. D. (2025). Problematic gaming and students’
academic performance: A systematic review. Int. J. Ment Health Addict. 23, 4062-4095.
doi: 10.1007/s11469-024-01338-5

American Psychiatric Association (2010). Diagnostic and Statistical Manual of Mental
Disorders, 4th Edn. Washington, DC: American Psychiatric Association.

American Psychiatric Association (2013). Diagnostic and Statistical Manual of Mental
Disorders: DSM-5. Washington, DC: American Psychiatric Association Publishing.

American Psychological Association (2020). Distinguishing Between Screening And
Assessment For Mental And Behavioral Health Problems. Available online at: https:
/Iwww.apaservices: practice/reimbursement/billing/assessment-screening (accessed
May 6, 2026)

Anderson, E. L., Steen, E., and Stavropoulos, V. (2017). Internet use and problematic
internet use: A systematic review of longitudinal research trends in adolescence and
emergent adulthood. Int. J. Adolesc. Youth 22, 430-454. doi: 10.1080/02673843.2016.
1227716

Arnett, J. J. (2000). Emerging adulthood. A theory of development from the late teens
through the twenties. Am. Psychol. 55, 469-480. doi: 10.1037/0003-066X.55.5.469

Baker, T. B., Piper, M. E.,, McCarthy, D. E., Majeskie, M. R, and Fiore, M. C.
(2004). Addiction motivation reformulated: An affective processing model of negative
reinforcement. Psychol. Rev. 111, 33-51. doi: 10.1037/0033-295X.111.1.33

Frontiers in Psychology

16

10.3389/fpsyq.2026.1936216

The remaining author(s) declared that this work was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative Al was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2026.
1936216/full#supplementary- material

Barrett, P. (2007). Structural equation modelling: Adjudging model fit. Pers. Individ.
Dif. 42, 815-824. doi: 10.1016/].PAID.2006.09.018

Beidas, R. S., Stewart, R. E., Walsh, L., Lucas, S., Downey, M. M., Jackson, K., et al.
(2015). Free, brief, and validated: Standardized instruments for low-resource mental
health settings. Cogn. Behav. Pract. 22, 5-19. doi: 10.1016/j.cbpra.2014.02.002

Bland, J. M., and Altman, D. G. (2011). Correlation in restricted ranges of data. BMJ
342, d556. doi: 10.1136/bmj.d556

Brand, M., Antons, S., Bothe, B., Demetrovics, Z., Fineberg, N. A., Jimenez-Murcia, S.,
et al. (2025). Current advances in behavioral addictions: From fundamental research
to clinical practice. Am. J. Psychiatry. 182, 155-163. doi: 10.1176/appi.ajp.20240092

Brand, M., Rumpf, H. J., Demetrovics, Z., Miiller, A., Stark, R, King, D. L., et al. (2020).
Which conditions should be considered as disorders in the international classification
of diseases (ICD-11) designation of &quot;other specified disorders due to addictive
behaviors&quot? J. Behav. Addict. 11, 150-159. doi: 10.1556/2006.2020.00035

Brand, M., Wegmann, E., Stark, R., Miiller, A., Wolfling, K., Robbins, T. W., et al.
(2019). The interaction of person-affect-cognition-execution (I-PACE) model for
addictive behaviors: Update, generalization to addictive behaviors beyond internet-use
disorders, and specification of the process character of addictive behaviors. Neurosci.
Biobehav. Rev. 104, 1-10. doi: 10.1016/j.neubiorev.2019.06.032

Brand, M., Young, K. S,, Laier, C., Wolfling, K., and Potenza, M. N. (2016). Integrating
psychological and neurobiological considerations regarding the development and
maintenance of specific Internet-use disorders: An interaction of person-affect-
cognition-execution (I-PACE) model. Neurosci. Biobehav. Rev. 71, 252-266. doi: 10.
1016/j.neubiorev.2016.08.033

Burkauskas, J., Kirély, O., Demetrovics, Z., Podlipskyte, A., and Steibliene, V. (2020).
Psychometric properties of the nine-item problematic internet use questionnaire

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
https://www.frontiersin.org/articles/10.3389/fpsyg.2026.1936216/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2026.1936216/full#supplementary-material
https://doi.org/10.1007/s10899-022-10122-w
https://doi.org/10.1007/s11469-024-01338-5
https://www.apaservices
https://www.apaservices
https://doi.org/10.1080/02673843.2016.1227716
https://doi.org/10.1080/02673843.2016.1227716
https://doi.org/10.1037/0003-066X.55.5.469
https://doi.org/10.1037/0033-295X.111.1.33
https://doi.org/10.1016/J.PAID.2006.09.018
https://doi.org/10.1016/j.cbpra.2014.02.002
https://doi.org/10.1136/bmj.d556
https://doi.org/10.1176/appi.ajp.20240092
https://doi.org/10.1556/2006.2020.00035
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Granero et al.

(PIUQ-9) in a lithuanian sample of students. Front. Psychiatry 11:565769. doi: 10.3389/
fpsyt.2020.565769

Cai, Z., Mao, P., Wang, Z., Wang, D., He, J., and Fan, X. (2023). Associations between
problematic internet use and mental health outcomes of students: A meta-analytic
review. Adolesc. Res. Rev. 8, 45-62. doi: 10.1007/s40894-022-00201-9

Candussi, C. J., Kabir, R., and Sivasubramanian, M. (2023). Problematic smatphone
usage, prevalence andpatterns among University students: A systematic review.
J. Affect. Disord. Rep. 14:100643. doi: 10.1016/j.jadr.2023.100643

Caplan, S. E. (2002). Generalized problematic internet use scale (GPIUS) [database
record]. APA PsycTests doi: 10.1037/t13106-000

Caplan, S. E. (2010). Theory and measurement of generalized problematic internet use:
A two-step approach. Comput. Human. Behav. 26,1089-1097. doi: 10.1016/j.chb.2010.
03.012

Castelo, N., Kushlev, K., Ward, A. F., Esterman, M., and Reiner, P. B. (2025). Blocking
mobile internet on smartphones improves sustained attention, mental health, and
subjective well-being. PNAS Nexus. 4:gaf017. doi: 10.1093/pnasnexus/pgaf017

Chamberlain, S. R, Toannidis, K., and Grant, J. E. (2018). The impact of comorbid
impulsive/compulsive disorders in problematic internet use. J. Behav. Addict. 7,
269-275. doi: 10.1556/2006.7.2018.30

Chang, C. W., Huang, R. Y., Strong, C., Lin, Y. C,, Tsai, M. C., Chen, I. H,, et al. (2022).
Reciprocal relationships between problematic social media use, problematic gaming,
and psychological distress among university students: A 9-month longitudinal study.
Front. Public Health 10:858482. doi: 10.3389/fpubh.2022.858482

Chen, X. M., Ning, Y. F,, Flett, G. L., Liao, X. L., Gamble, J. H., Li, L., et al. (2025). The
relationship between specific problematic internet use and hope: Academic exhaustion
as mediator and mattering as moderator among Chinese university students. BMC
Psychol. 13:194. doi: 10.1186/s40359-025-02500-x

Chester, D. S., Lynam, D. R., Milich, R., and DeWall, C. N. (2017). Social rejection
magnifies impulsive behavior among individuals with greater negative urgency: An
experimental test of urgency theory. J. Exp. Psychol. Gen. 146, 962-967. doi: 10.1037/
xge0000308

Chiang, C. L. L., Zhang, M. W. B,, and Ho, R. C. M. (2022). Prevalence of internet
gaming disorder in medical students: A meta-analysis. Front. Psychiatry. 12:760911.
doi: 10.3389/fpsyt.2021.760911

Davis, R. A. (2001). A cognitive-behavioral model of pathological internet use.
Comput. Human. Behav. 17, 187-195. doi: 10.1016/S0747-5632(00)00041-8

Demetrovics, Z., Kiraly, O., Koronczai, B., Griffiths, M. D., Nagygyorgy, K., Elekes, Z.,
et al. (2016). Psychometric properties of the problematic internet use questionnaire
short-Form (PIUQ-SF-6) in a nationally representative sample of adolescents. PLoS
One 11:¢0159409. doi: 10.1371/journal.pone.0159409

Demetrovics, Z., Szeredi, B., and Rozsa, S. (2008). The three-factor model of internet
addiction: The development of the problematic internet use questionnaire. Behav. Res.
Methods 40, 563-574. doi: 10.3758/brm.40.2.563

Derogatis L. (1990). SCL-90-R: Administration, Scoring and Procedures Manual.
Minneapolis: National Computer Systems, Inc.

Derogatis, L. (2002). SCL-90-R: Cuestionario de 90 Sintomas—Manual. Madrid: TEA
Ediciones.

Dong, G., and Potenza, M. N. (2014). A cognitive-behavioral model of Internet gaming
disorder: Theoretical underpinnings and clinical implications. J. Psychiatr. Res. 58,
7-11. doi: 10.1016/j.jpsychires.2014.07.005

Elosua, P., Abad, F. J., and Herndndez, A. (2025). Support of the dimensionality and
internal consistency of the generalized problematic internet use scale-2: Systematic
review and meta-analysis. Cyberpsychol. Behav. Soc. Netw. 28, 7-17. doi: 10.1089/cyber.
2024.0162

Fauth-Biihler, M., and Mann, K. (2017). Neurobiological correlates of internet gaming
disorder: Similarities to pathological gambling. Addict. Behav. 64, 349-356. doi: 10.
1016/j.addbeh.2015.11.004

Ferrer-Pérez, C., Montagut Romero S., and Blanco-Gandfa, M. C. (2023). Main
stressors and vulnerability profile to academic stress in university students during the
confinement. Int. J. Dev. Educ. Psychol. 2, 129-140. doi: 10.17060/ijodaep.2023.n2.v1.
2584

Fineberg, N. A., Demetrovics, Z., Stein, D. J., Ioannidis, K., Potenza, M. N., Griinblatt,
E., et al. (2018). Manifesto for a European research network into problematic usage
of the internet. Eur. Neuropsychopharmacol. 28, 1232-1246. doi: 10.1016/j.euroneuro.
2018.08.004

Gioia, F., Rega, V., and Boursier, V. (2021). Problematic internet use and emotional
dysregulation among young people: A literature review. Clin. Neuropsychiatry. 18,
41-54. doi: 10.36131/cnfioritieditore20210104

Gjoneska, B., Bother, B., Potenza, M., Szabo, A., and Demetrovics, Z. (2024).
“Epidemiology of behavioral addictions,” in The Sage Handbook of Addiction
Psychology, eds 1. H. A. Franken, R. W. Wiers, and K. Witkiewitz (London: Sage).

Glascoe, F. P. (2005). Screening for developmental and behavioral problems. Ment.
Retard. Dev. Disabil. Res. Rev. 11, 173-179. doi: 10.1002/mrdd.20068

Goctowska, M. A, Ritter, S. M., Elliot, A. J., and Baas, M. (2019). Novelty seeking is
linked to openness and extraversion, and can lead to greater creative performance.
J. Pers. 87, 252-266. doi: 10.1111/jopy.12387

Frontiers in Psychology

17

10.3389/fpsyg.2026.1936216

Gonzéilez-Roz, A., Castafo, Y., Krotter, A., Salazar-Cedillo, A., and Gervilla, E. (2024).
Emotional dysregulation in relation to substance use and behavioral addictions:
Findings from five separate meta-analyses. Int. J. Clin. Health Psychol. 24:100502.
doi: 10.1016/j.ijchp.2024.100502

Grant, J. E., Lust, K., Christenson, G. A., Redden, S. A., and Chamberlain, S. R. (2019).
Gambling and its clinical correlates in university students. Int. J. Psychiatry Clin. Pract.
23, 33-39. doi: 10.1080/13651501.2018.1436715

Gratz, K. L., and Roemer, L. (2004). Multidimensional assessment of emotion
regulation and dysregulation: development, factor structure, and initial validation of
the difficulties in emotion regulation scale. J. Psychopathol. Behav. Assess. 26, 41-54.
doi: 10.1023/B:JOBA.0000007455.08539.94

Guo, L., Shi, G,, Du, X,, Wang, W,, Guo, Y., and Lu, C. (2021). Associations of
emotional and behavioral problems with Internet use among Chinese young adults:
The role of academic performance. J. Affect. Disord. 287, 214-221. doi: 10.1016/j.jad.
2021.03.050

Gustems-Carnicer, J., Calderén, C., and Calderén-Garrido, D. (2019). Stress, coping
strategies and academic achievement in teacher education students. Eur. J. Teach.
Educ. 42, 375-390. doi: 10.1080/02619768.2019.1576629

Hayes, A. F., and Coutts, J. J. (2020). Use omega rather than Cronbach’s alpha for
estimating reliability. Commun. Methods Meas. 14, 1-24. doi: 10.1080/19312458.2020.
1718629

Health Knowledge. (2023). Differences Between Screening And Diagnostic Tests And
Case Finding. Available online from: https://www.healthknowledge.org.uk/public-
health-textbook/disease- causation-diagnostic/2c- diagnosis- screening/screening-
diagnostic- case-finding (accessed May 6, 2026)

Hervis, G., and Jédar, R. (2008). Adaptacion al castellano de la escala de dificultades
en la regulacion emocional. Clin. Salud. 19, 139-156.

Hidalgo-Fuentes, S., Marti-Vilar, M., and Ruiz-Ordofiez, Y. (2023). Problematic
internet use and resilience: A systematic review and meta-analysis. Nurs. Rep. 13,
337-350. doi: 10.3390/nursrep13010032

Hollingshead, A. B. (2011). Four factor index of social status. Yale. J. Sociol. 8, 21-51.

Huang, S., Ma, Z., and Fan, F. (2025). Unraveling the core symptoms across distinct
trajectories of problematic internet use among 27,577 adolescents: Cross-lagged
panel network analyses. Addict. Behav. 167:108356. doi: 10.1016/j.addbeh.2025.10
8356

International Test Commission. (2017). The ITC Guidelines for Translating and
Adapting Tests, 2nd Edn. Available online at: https://www.intestcom.org/files/
guideline_test_adaptation_2ed.pdf

Jelenchick, L. A., Eickhoff, J., Christakis, D. A., Brown, R. L., Zhang, C., Benson, M.,
et al. (2014). The problematic and risky internet use screening scale (PRIUSS) for
adolescents and young adults: Scale development and refinement. Comput. Human.
Behav. 35:101016/jchb201401035. doi: 10.1016/j.chb.2014.01.035

Jiménez-Murcia, S., Stinchfield, R., Alvarez-Moya, E., Jaurrieta, N., Bueno, B,
Granero, R,, et al. (2009). Reliability, validity, and classification accuracy of a Spanish
translation of a measure of DSM-IV diagnostic criteria for pathological gambling.
J. Gambl. Stud. 25, 93-104. doi: 10.1007/s10899-008-9104-x

Kaess, M., Klar, J., Kindler, J., Parzer, P., Brunner, R., Carli, V., et al. (2021). Excessive
and pathological internet use - risk-behavior or psychopathology? Addict. Behav.
123:107045. doi: 10.1016/j.addbeh.2021.107045

Karaman, M. A., Lerma, E., Vela, J. C., and Watson, J. C. (2019). Predictors of academic
stress among college students. J. Coll. Couns. 22, 41-55. doi: 10.1002/jocc.12113

Kardefelt-Winther, D. (2014). A conceptual and methodological critique of internet
addiction research: Towards a model of compensatory internet use. Comput. Hum.
Behav. 31, 351-354. doi: 10.1016/j.chb.2013.10.059

Kelley, K., and Preacher, K. J. (2012). On effect size. Psychol. Methods 17, 137-152.
doi: 10.1037/a0028086

Kirdly, O., Koncz, P., Griffiths, M. D., and Demetrovics, Z. (2023). Gaming disorder:
A summary of its characteristics and aetiology. Compr. Psychiatry 122:152376. doi:
10.1016/j.comppsych.2023.152376

Koronczai, B., Kékonyei, G., Urban, R., Kirdly, O., Nagygyorgy, K., Felvinczi, K.,
et al. (2017). Confirmation of the Chinese version of the Problematic Internet Use
Questionnaire Short Form (PIUQ-SF). Int. J. Ment. Health Addict. 15, 191-197. doi:
10.1007/s11469-016-9664-4

Kuss, D. J., and Lopez-Fernandez, O. (2016). Internet addiction and problematic
internet use: A systematic review of clinical research. World J. Psychiatry 6, 143-176.
doi: 10.5498/wjp.v6.i1.143

Kuss, D. J., Dunn, T. J., Wélfling, K., Miiller, K. W., Hedzelek, M., and Marcinkowski,
J. (2017). Excessive internet use and psychopathology: The role of coping. Clin.
Neuropsychiatry 14, 73-81.

Kuss, D. J., Griffiths, M. D., Karila, L., and Billieux, J. (2014). Internet addiction: A
systematic review of epidemiological research for the last decade. Curr. Pharm. Des.
20, 4026-4052. doi: 10.2174/13816128113199990617

Laconi, S., Kaliszewska-Czeremska, K., Gnisci, A., et al. (2018). Cross-cultural study
of problematic internet use in nine European countries. Comput. Hum. Behav. 84,
430-440. doi: 10.1016/j.chb.2018.03.020

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
https://doi.org/10.3389/fpsyt.2020.565769
https://doi.org/10.3389/fpsyt.2020.565769
https://doi.org/10.1007/s40894-022-00201-9
https://doi.org/10.1016/j.jadr.2023.100643
https://doi.org/10.1037/t13106-000
https://doi.org/10.1016/j.chb.2010.03.012
https://doi.org/10.1016/j.chb.2010.03.012
https://doi.org/10.1093/pnasnexus/pgaf017
https://doi.org/10.1556/2006.7.2018.30
https://doi.org/10.3389/fpubh.2022.858482
https://doi.org/10.1186/s40359-025-02500-x
https://doi.org/10.1037/xge0000308
https://doi.org/10.1037/xge0000308
https://doi.org/10.3389/fpsyt.2021.760911
https://doi.org/10.1016/S0747-5632(00)00041-8
https://doi.org/10.1371/journal.pone.0159409
https://doi.org/10.3758/brm.40.2.563
https://doi.org/10.1016/j.jpsychires.2014.07.005
https://doi.org/10.1089/cyber.2024.0162
https://doi.org/10.1089/cyber.2024.0162
https://doi.org/10.1016/j.addbeh.2015.11.004
https://doi.org/10.1016/j.addbeh.2015.11.004
https://doi.org/10.17060/ijodaep.2023.n2.v1.2584
https://doi.org/10.17060/ijodaep.2023.n2.v1.2584
https://doi.org/10.1016/j.euroneuro.2018.08.004
https://doi.org/10.1016/j.euroneuro.2018.08.004
https://doi.org/10.36131/cnfioritieditore20210104
https://doi.org/10.1002/mrdd.20068
https://doi.org/10.1111/jopy.12387
https://doi.org/10.1016/j.ijchp.2024.100502
https://doi.org/10.1080/13651501.2018.1436715
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1016/j.jad.2021.03.050
https://doi.org/10.1016/j.jad.2021.03.050
https://doi.org/10.1080/02619768.2019.1576629
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1080/19312458.2020.1718629
https://www.healthknowledge.org.uk/public-health-textbook/disease-causation-diagnostic/2c-diagnosis-screening/screening-diagnostic-case-finding
https://www.healthknowledge.org.uk/public-health-textbook/disease-causation-diagnostic/2c-diagnosis-screening/screening-diagnostic-case-finding
https://www.healthknowledge.org.uk/public-health-textbook/disease-causation-diagnostic/2c-diagnosis-screening/screening-diagnostic-case-finding
https://doi.org/10.3390/nursrep13010032
https://doi.org/10.1016/j.addbeh.2025.108356
https://doi.org/10.1016/j.addbeh.2025.108356
https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf
https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf
https://doi.org/10.1016/j.chb.2014.01.035
https://doi.org/10.1007/s10899-008-9104-x
https://doi.org/10.1016/j.addbeh.2021.107045
https://doi.org/10.1002/jocc.12113
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1037/a0028086
https://doi.org/10.1016/j.comppsych.2023.152376
https://doi.org/10.1016/j.comppsych.2023.152376
https://doi.org/10.1007/s11469-016-9664-4
https://doi.org/10.1007/s11469-016-9664-4
https://doi.org/10.5498/wjp.v6.i1.143
https://doi.org/10.2174/13816128113199990617
https://doi.org/10.1016/j.chb.2018.03.020
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Granero et al.

Laconi, S., Urbén, R., Kaliszewska-Czeremska, K., Kuss, D. J., Gnisci, A., Sergi, L,
et al. (2019). Psychometric evaluation of the nine-item problematic internet use
questionnaire (PIUQ-9) in nine European samples of internet users. Front. Psychiatry.
10:136. doi: 10.3389/fpsyt.2019.00136

Li, S., Ren, P., Chiu, M. M., Wang, C., and Lei, H. (2021). The relationship between
self-control and internet addiction among students: A meta-analysis. Front. Psychol.
12:735755. doi: 10.3389/fpsyg.2021.735755

Li, S., Wu, Q., Tang, C., Chen, Z., and Liu, L. (2020). Exercise-based interventions for
internet addiction: Neurobiological and neuropsychological evidence. Front. Psychol.
11:1296. doi: 10.3389/fpsyg.2020.01296

Lin, S., Tan, L., Chen, X,, Liao, Z., Li, Y., Tang, Y., et al. (2023). Emotion dysregulation
and Internet gaming disorder in young people: Mediating effects of negative affect and
metacognitions. J. Affect. Disord. 341, 104-111. doi: 10.1016/j.jad.2023.08.077

Liu, C,, Rotaru, K., Ren, L., Chamberlain, S. R., Christensen, E., Brierley, M. E., et al.
(2024). Examining the unique relationships between problematic use of the internet
and impulsive and compulsive tendencies: Network approach. BJPsych. Open 10:e104.
doi: 10.1192/bjo.2024.59

Liu, X., Gui, Z., Chen, Z. M., Feng, Y., Wu, X. D,, Su, Z., et al. (2025). Global prevalence
of internet addiction among university students: A systematic review and meta-
analysis. Curr. Opin. Psychiatry. 38, 182-199. doi: 10.1097/YC0.0000000000000994

Lopez-Fernandez, O. (2018). Generalised versus specific internet use-related addiction
problems: A mixed methods study on internet, gaming, and social networking
behaviours. Int. J. Environ. Res. Public Health 15:2913. doi: 10.3390/ijerph15122913

Lopez-Fernandez, O., Griffiths, M. D., Kuss, D. J., Dawes, C., Pontes, H. M., Justice,
L., et al. (2019). Cross-cultural validation of the compulsive internet use scale in
four forms and eight languages. Cyberpsychol. Behav. Soc. Netw. 22, 451-464. doi:
10.1089/cyber.2018.0731

Lortie, C. L., and Guitton, M. J. (2013). Internet addiction assessment tools:
Dimensional structure and methodological status. Addiction 108, 1207-1216. doi:
10.1111/add.12202

Mao, P., Cai, Z., Chen, B., and Sun, X. (2024). The association between problematic
internet use and burnout: A three-level meta-analysis. J. Affect. Disord. 352, 321-332.
doi: 10.1016/j.,jad.2024.01.240

Maraz A., Kirdly, O., and Demetrovics, Z. (2015). Commentary on: Are we
overpathologizing everyday life? A tenable blueprint for behavioral addiction research.
The diagnostic pitfalls of surveys: If you score positive on a test of addiction, you still
have a good chance not to be addicted. . Behav. Addict. 4, 151-154. doi: 10.1556/2006.
4.2015.026

McCain, J., Gentile, B., and Campbell, W. K. (2015). A psychological exploration
of engagement in geek culture. PLoS One 10:¢0142200. doi: 10.1371/journal.pone.
0142200

Meerkerk, G. J., Van Den Eijnden, R. J., Vermulst, A. A,, and Garretsen, H. F.
(2009). The compulsive internet use scale (CIUS): Some psychometric properties.
Cyberpsychol. Behav. 12, 1-6. doi: 10.1089/cpb.2008.0181

Meng, S. Q., Cheng,J. L., Li, Y. Y., Yang, X. Q., Zheng, ]. W., Chang, X. W, et al. (2022).
Global prevalence of digital addiction in general population: A systematic review and
meta-analysis. Clin. Psychol. Rev. 92:102128. doi: 10.1016/j.cpr.2022.102128

Miciak, J., Taylor, W. P., Stuebing, K. K. Fletcher, J. M., and Vaughn, S.
(2016). Designing intervention studies: Selected populations, range restrictions,
and statistical power. J. Res. Educ. Eff. 9, 556-569. doi: 10.1080/19345747.2015.
1086916

Mo, P. K. H,, Chen, J. H,, Lau, J. T. F,, and Wu, A. M. S. (2020). Internet-related
addictions: From measurements to interventions. Int. J. Environ. Res. Public Health
17:2539. doi: 10.3390/ijerph17072539

Moon, S. J., Hwang, J. S., Kim, J. Y., Shin, A. L, Bae, S. M., and Kim, J. W. (2018).
Psychometric properties of the internet addiction test: A systematic review and meta-
analysis. Cyberpsychol. Behav. Soc. Netw. 21, 473-484. doi: 10.1089/cyber.2018.0154

Moreno, M. A., Arseniev-Koehler, A., and Selkie, E. (2016). Development and testing
of a 3-item screening tool for problematic internet use. J. Pediatr. 176, 167e-172e.
doi: 10.1016/j.jpeds.2016.05.067

Musetti, A., Cattivelli, R., Giacobbi, M., Zuglian, P., Ceccarini, M., Capelli, F., et al.
(2016). Challenges in internet addiction disorder: Is a diagnosis feasible or not? Front.
Psychol. 7:842. doi: 10.3389/fpsyg.2016.00842

Naaktgeboren, C. A., de Groot, J. A., Rutjes, A. W., Bossuyt, P. M., Reitsma, J. B.,
and Moons, K. G. (2016). Anticipating missing reference standard data when planning
diagnostic accuracy studies. BMJ 352:i402. doi: 10.1136/bmj.i402

Navas, J. F., Contreras-Rodriguez, O., Verdejo-Romadn, J., Perandrés-Gomez, A.,
Albein-Urios, N., Verdejo-Garcia, A., et al. (2017). Trait and neurobiological
underpinnings of negative emotion regulation in gambling disorder. Addiction 112,
1086-1094. doi: 10.1111/add.13751

Neulinger, B., Ebert, C., Lochbiihler, K., Bergmann, A., Gensichen, J., and Lukaschek,
K. (2024). Screening tools assessing mental illness in primary care: A systematic review.
Eur. J. Gen. Pract. 30:2418299. doi: 10.1080/13814788.2024.2418299

Nowak, D. E., and Aloe, A. M. (2014). The prevalence of pathological gambling among
college students: A meta-analytic synthesis, 2005-2013. J. Gambl. Stud. 30, 819-843.
doi: 10.1007/s10899-013-9399-0

Frontiers in Psychology

18

10.3389/fpsyq.2026.1936216

Oksanen, A., Celuch, M., Oksa, R., and Savolainen, I. (2024). Online communities
come with real-world consequences for individuals and societies. Commun. Psychol.
2:71. doi: 10.1038/s44271-024-00112-6

Pan, Y. C, Chiu, Y. C, and Lin, Y. H. (2020). Systematic review and meta-analysis
of epidemiology of internet addiction. Neurosci. Biobehav. Rev. 118, 612-622. doi:
10.1016/j.neubiorev.2020.08.013

Park, B., Han, D. H., and Roh, S. (2017). Neurobiological findings related to internet
use disorders. Psychiatry Clin. Neurosci. 71, 467-478. doi: 10.1111/pcn.12422

Peeples, D., Yen, J., and Weigle, P. (2018). Geeks, fandoms, and social engagement.
Child. Adolesc. Psychiatr. Clin. N Am. 27, 247-267. doi: 10.1016/j.chc.2017.11.008

Peris, M., Maganto, C., and Garaigordobil, M. (2018). Escala de riesgo de adiccion-
adolescente a las redes sociales e internet: Fiabilidad y validez (ERA-RSI). Rev. Psicol.
Clin. Niios. Adolesc. 5, 30-36. doi: 10.21134/rpcna.2018.05.2.4

Petry, N. M., and Weinstock, J. (2007). Internet gambling is common in college
students and associated with poor mental health. Am. J. Addict. 16, 325-330. doi:
10.1080/10550490701525673

Petry, N. M., Rehbein, F., Gentile, D. A., Lemmens, J. S., Rumpf, H. J., Méfile, T., et al.
(2014). An international consensus for assessing internet gaming disorder using the
new DSM-5 approach. Addiction 109, 1399-1406. doi: 10.1111/add.12457

Piqueras, J. A., Rico-Bordera, P., Galan, M., Garcia-Oliva, C., Marzo, J. C., and
Pineda, D. (2024). Problematic internet use profiles and their associated factors among
adolescents. J. Res. Adolesc. 34, 1471-1485. doi: 10.1111/jora.13014

Przybylski, A. K., Weinstein, N., and Murayama, K. (2017). Internet gaming disorder:
Investigating the clinical relevance of a new phenomenon. Am. J. Psychiatry. 174,
230-236. doi: 10.1176/appi.ajp.2016.16020224

Quaglieri, A., Biondi, S., Roma, P., Varchetta, M., Fraschetti, A., Burrai, J., et al.
(2021). From emotional (Dys)regulation to internet addiction: A mediation model
of problematic social media use among italian young adults. J Clin Med. 11:188.
doi: 10.3390/jcm11010188

Quintero, M. J., Navas, J. F., and Perales, J. C. (2020). The associative underpinnings
of negative urgency and its role in problematic gambling behavior. Addict. Behav.
111:106533. doi: 10.1016/j.addbeh.2020.106533

Ramon-Arbués, E., Gea-Caballero, V., Granada-Lépez, J. M., Judrez-Vela, R., Pellicer-
Garcia, B., and Antén-Solanas, I. (2020). The prevalence of depression, anxiety and
stress and their associated factors in college students. Int. J. Environ. Res. Public Health
17:7001. doi: 10.3390/ijerph17197001

Reddy, K. J., Menon, K. R,, and Thattil, A. (2018). Academic stress and its sources
among university students. Biomed. Pharmacol. ]. 11, 531-537. doi: 10.13005/bpj/1404

Salpynov, Z., Kosherova, Z., Sarria-Santamera, A., Nurkatov, Y., Gusmanov, A., and
Semenova, Y. (2024). The worldwide prevalence of internet addiction among medical
students: A systematic review and meta-analysis. Int. J. Environ. Res. Public Health
21:1146. doi: 10.3390/ijerph21091146

Sénchez-Fernandez, M., and Borda-Mas, M. (2023). Problematic smartphone use and
specific problematic internet uses among university students and associated predictive
factors: A systematic review. Educ. Inf. Technol. 28, 7111-7204. doi: 10.1007/s10639-
022-11437-2

Sénchez-Fernandez, M., Borda-Mas, M., Horvath, Z. and Demetrovics, Z.
(2024). Similarities and differences in the psychological factors associated with
generalised problematic internet use, problematic social media use, and problematic
online gaming. Compr. Psychiatry 134:152512. doi: 10.1016/j.comppsych.2024.152
512

Schlossarek, S., Hohls, L., Schmidt, H., Bischof, A., Bischof, G., Brandt, D., et al.
(2024). Which are the optimal screening tools for internet use disorder in children
and adolescents? A systematic review of psychometric evidence. Curr. Addict. Rep. 11,
753-770. doi: 10.1007/s40429-024-00568-w

Shannon, H., Bush, K., Villeneuve, P. J., Hellemans, K. G., and Guimond, S. (2022).
Problematic social media use in adolescents and young adults: Systematic review and
meta-analysis. JMIR Ment. Health 9:€33450. doi: 10.2196/33450

Shi, W., Zhao, Y., Zhou, J., and Shi, J. (2025). Differential neural reward processes
in internet addiction: A systematic review of brain imaging research. Addict. Behav.
167:108346. doi: 10.1016/j.addbeh.2025.108346

Shin, Y. B., Kim, H., Kim, S. J., and Kim, J. J. (2021). A neural mechanism of the
relationship between impulsivity and emotion dysregulation in patients with Internet
gaming disorder. Addict. Biol. 26:€12916. doi: 10.1111/adb.12916

Shulman, E. P., Smith, A. R, Silva, K., Icenogle, G., Duell, N., Chein, J., et al. (2016).
The dual systems model: Review, reappraisal, and reaffirmation. Dev. Cogn. Neurosci.
17, 103-117. doi: 10.1016/j.dcn.2015.12.010

Skowronek, J., Seifert, A., and Lindberg, S. (2023). The mere presence of a smartphone
reduces basal attentional performance. Sci. Rep. 13:9363. doi: 10.1038/s41598-023-
36256-4

Starcevic, V., and Aboujaoude, E. (2017). Internet addiction: Reappraisal
of an increasingly inadequate concept. CNS Spectr. 22, 7-13. doi: 10.1017/
$1092852915000863

Stinchfield, R. (2003). Reliability, validity, and classification accuracy of a measure of
DSM-1V diagnostic criteria for pathological gambling. Am. J. Psychiatry 160, 180-182.
doi: 10.1176/appi.ajp.160.1.180

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
https://doi.org/10.3389/fpsyt.2019.00136
https://doi.org/10.3389/fpsyg.2021.735755
https://doi.org/10.3389/fpsyg.2020.01296
https://doi.org/10.1016/j.jad.2023.08.077
https://doi.org/10.1192/bjo.2024.59
https://doi.org/10.1097/YCO.0000000000000994
https://doi.org/10.3390/ijerph15122913
https://doi.org/10.1089/cyber.2018.0731
https://doi.org/10.1089/cyber.2018.0731
https://doi.org/10.1111/add.12202
https://doi.org/10.1111/add.12202
https://doi.org/10.1016/j.jad.2024.01.240
https://doi.org/10.1556/2006.4.2015.026
https://doi.org/10.1556/2006.4.2015.026
https://doi.org/10.1371/journal.pone.0142200
https://doi.org/10.1371/journal.pone.0142200
https://doi.org/10.1089/cpb.2008.0181
https://doi.org/10.1016/j.cpr.2022.102128
https://doi.org/10.1080/19345747.2015.1086916
https://doi.org/10.1080/19345747.2015.1086916
https://doi.org/10.3390/ijerph17072539
https://doi.org/10.1089/cyber.2018.0154
https://doi.org/10.1016/j.jpeds.2016.05.067
https://doi.org/10.3389/fpsyg.2016.00842
https://doi.org/10.1136/bmj.i402
https://doi.org/10.1111/add.13751
https://doi.org/10.1080/13814788.2024.2418299
https://doi.org/10.1007/s10899-013-9399-0
https://doi.org/10.1038/s44271-024-00112-6
https://doi.org/10.1016/j.neubiorev.2020.08.013
https://doi.org/10.1016/j.neubiorev.2020.08.013
https://doi.org/10.1111/pcn.12422
https://doi.org/10.1016/j.chc.2017.11.008
https://doi.org/10.21134/rpcna.2018.05.2.4
https://doi.org/10.1080/10550490701525673
https://doi.org/10.1080/10550490701525673
https://doi.org/10.1111/add.12457
https://doi.org/10.1111/jora.13014
https://doi.org/10.1176/appi.ajp.2016.16020224
https://doi.org/10.3390/jcm11010188
https://doi.org/10.1016/j.addbeh.2020.106533
https://doi.org/10.3390/ijerph17197001
https://doi.org/10.13005/bpj/1404
https://doi.org/10.3390/ijerph21091146
https://doi.org/10.1007/s10639-022-11437-2
https://doi.org/10.1007/s10639-022-11437-2
https://doi.org/10.1016/j.comppsych.2024.152512
https://doi.org/10.1016/j.comppsych.2024.152512
https://doi.org/10.1007/s40429-024-00568-w
https://doi.org/10.2196/33450
https://doi.org/10.1016/j.addbeh.2025.108346
https://doi.org/10.1111/adb.12916
https://doi.org/10.1016/j.dcn.2015.12.010
https://doi.org/10.1038/s41598-023-36256-4
https://doi.org/10.1038/s41598-023-36256-4
https://doi.org/10.1017/S1092852915000863
https://doi.org/10.1017/S1092852915000863
https://doi.org/10.1176/appi.ajp.160.1.180
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Granero et al.

Tessier, S., Romo, L., and Zerhouni, O. (2024). Emotional dysregulation, shame and
guilt predict severity of gambling among a population of gamblers. . Gambl. Stud. 40,
793-807. doi: 10.1007/s10899-023-10248-5

Theopilus, Y., Al Mahmud, A., Davis, H., and Octavia, J. R. (2025). Persuasive
strategies in digital interventions to combat internet addiction: A systematic review.
Int. J. Med. Inform. 195:105725. doi: 10.1016/j.ijmedinf.2024.105725

Toth-Kiraly, I, Morin, A. J. S., Hietajérvi, L., and Salmela-Aro, K. (2021). Longitudinal
trajectories, social and individual antecedents, and outcomes of problematic
internet use among late adolescents. Child. Dev. 92, e653-e673. doi: 10.1111/cdev.
13525

Trautmann, S., Muehlhan, M., Berking, M., Miethe, S., Wigger, J., and Dragan,
M. (2025). Emotion regulation and psychopathology: Investigating differential
associations between emotion regulation skills and psychological symptoms
using a network approach. Br. J. Clin. Psychol. 64, 265-280. doi: 10.1111/bjc.
12493

Tunney, C., and Rooney, B. (2023). Using theoretical models of problematic internet
use to inform psychological formulation: A systematic scoping review. Clin. Child.
Psychol. Psychiatry. 28, 810-830. doi: 10.1177/13591045221104569

Umemneku Chikere, C. M., Wilson, K., Graziadio, S., Vale, L., and Allen, A.J. (2019).
Diagnostic test evaluation methodology: A systematic review of methods employed
to evaluate diagnostic tests in the absence of gold standard - An update. PLoS One
14:¢0223832. doi: 10.1371/journal.pone.0223832

Uncapher, M. R, Lin, L., Rosen, L. D., Kirkorian, H. L., Baron, N. S., Bailey, K.,
et al. (2017). Media multitasking and cognitive, psychological, neural, and learning
differences. Pediatrics 140, $62-S66. doi: 10.1542/peds.2016-1758D

Upshaw, J. D., Shields, G. S. Judah, M. R, and Zabelina, D. L. (2024).
Electrophysiological effects of smartphone notifications on cognitive control following
a brief mindfulness induction. Biol. Psychol. 185:108725. doi: 10.1016/j.biopsycho.
2023.108725

Vassileva, J., and Conrod, P. J. (2019). Impulsivities and addictions: A
multidimensional integrative framework informing assessment and interventions
for substance use disorders. Philos. Trans R Soc. Lond. B Biol. Sci. 374:20180137.
doi: 10.1098/rstb.2018.0137

Verdejo-Garcia, A., Lozano, O., Moya, M., Alcézar, M. A., and Pérez-Garcia, M.
(2010). Psychometric properties of a Spanish version of the UPPS-P impulsive
behavior scale: Reliability, validity and association with trait and cognitive impulsivity.
J. Pers. Assess. 92, 70-77. doi: 10.1080/00223890903382369

Vondrickova, P., and Gabrhelik, R. (2016). Prevention of Internet addiction: A
systematic review. J. Behav. Addict. 5, 568-579. doi: 10.1556/2006.5.2016.085

Frontiers in Psychology

19

10.3389/fpsyg.2026.1936216

Wang, D. (2017). A study of the relationship between narcissism, extraversion, drive
for entertainment, and narcissistic behavior on social networking sites. Comput. Hum.
Behav. 66, 138-148. doi: 10.1016/j.chb.2016.09.036

Wei, Z., Hassan, N. C., Hassan, S. A, Ismail, N., Gu, X,, and Dong, J. (2025). The
relationship between internet addiction and academic burnout in undergraduates: A
chain mediation model. BMC Public Health 25:1523. doi: 10.1186/s12889-025-22719-
Y

Weinstein, A., Dorani, D., Elhadif, R., Bukovza, Y., and Yarmulnik, A. (2015). Internet
addiction is associated with social anxiety in young adults. Ann. Clin. Psychiatry. 27,
4-9. doi: 10.1093/med/9780199380183.003.0001

Whiteside, S. P., and Lynam, D. R. (2001). The five factor model and impulsivity:
Using a structural model of personality to understand impulsivity. Pers. Individ. Dif.
30, 669-689. doi: 10.1016/S0191-8869(00)00064-7

Willie, C., Gill, P. R., Teese, R., Stavropoulos, V., and Jago, A. (2022). Emotion-driven
problem behaviour: The predictive utility of positive and negative urgency. Brain
Neurosci. Adv. 6:23982128221079573. doi: 10.1177/23982128221079573

Wilmer, H. H., Sherman, L. E., and Chein, J. M. (2017). Smartphones and cognition: A
review of research exploring the links between mobile technology habits and cognitive
functioning. Front. Psychol. 8:605. doi: 10.3389/fpsyg.2017.00605

Wojtczak, M., Walenda, A., and Kucharska, K. (2024). Changes in brain structure in
people with gaming disorder. A review of neuroimaging studies. Psychiatr. Pol. 58,
1047-1066. doi: 10.12740/PP/OnlineFirst/167394

World Health Organization (2022). International Statistical Classification of Diseases
and Related Health Problems, 11th Edn. Geneva: WHO.

Xanidis, N., and Brignell, C. M. (2016). The association between the use of social
network sites, sleep quality and cognitive function during the day. Comput. Hum.
Behav. 55, 121-126. doi: 10.1016/j.chb.2015.09.004

Zhang, M. W. B,, Lim, R. B. C, Lee, C,, and Ho, R. C. M. (2018). Prevalence of
internet addiction in medical students: A meta-analysis. Acad. Psychiatry. 42, 88-93.
doi: 10.1007/s40596-017-0794-1

Zhou, H., Dang, L., Wells, A., and Wu, A. M. S. (2023). Risk factors for internet
gaming disorder: Testing the contribution of metacognitions, stress, and coping.
Addict. Behav. 147:107836. doi: 10.1016/j.addbeh.2023.107836

Zhou, X. H., Obuchowski, N. A., and McClish, D. K. (2002). Statistical Methods in
Diagnostic Medicine. New York, NY: Wiley.

Zorrilla, E. P., and Koob, G. F. (2019). Impulsivity derived from the dark side:
Neurocircuits that contribute to negative urgency. Front. Behav. Neurosci. 13:136.
doi: 10.3389/fnbeh.2019.00136

frontiersin.org


https://doi.org/10.3389/fpsyg.2026.1936216
https://doi.org/10.1007/s10899-023-10248-5
https://doi.org/10.1016/j.ijmedinf.2024.105725
https://doi.org/10.1111/cdev.13525
https://doi.org/10.1111/cdev.13525
https://doi.org/10.1111/bjc.12493
https://doi.org/10.1111/bjc.12493
https://doi.org/10.1177/13591045221104569
https://doi.org/10.1371/journal.pone.0223832
https://doi.org/10.1542/peds.2016-1758D
https://doi.org/10.1016/j.biopsycho.2023.108725
https://doi.org/10.1016/j.biopsycho.2023.108725
https://doi.org/10.1098/rstb.2018.0137
https://doi.org/10.1080/00223890903382369
https://doi.org/10.1556/2006.5.2016.085
https://doi.org/10.1016/j.chb.2016.09.036
https://doi.org/10.1186/s12889-025-22719-y
https://doi.org/10.1186/s12889-025-22719-y
https://doi.org/10.1093/med/9780199380183.003.0001
https://doi.org/10.1016/S0191-8869(00)00064-7
https://doi.org/10.1177/23982128221079573
https://doi.org/10.3389/fpsyg.2017.00605
https://doi.org/10.12740/PP/OnlineFirst/167394
https://doi.org/10.1016/j.chb.2015.09.004
https://doi.org/10.1007/s40596-017-0794-1
https://doi.org/10.1016/j.addbeh.2023.107836
https://doi.org/10.3389/fnbeh.2019.00136
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Early detection of problematic internet use among university students: psychometric validation of the PIUQ-9
	Highlights
	1 Introduction
	1.1 Justification and objectives

	2 Materials and methods
	2.1 Participants
	2.2 Measures
	2.2.1 Problematic Internet Use Questionnaire-9 (PIUQ-9)
	2.2.2 Scale of Risk of Addiction to Social Networks and Internet (RASNI)
	2.2.3 Diagnostic Questionnaire for IGD
	2.2.4 Diagnostic Questionnaire for OGD
	2.2.5 Symptom Checklist-Revised (SCL-90-R)
	2.2.6 Impulsive Behavior Scale (UPPS-P)
	2.2.7 Difficulties in Emotion Regulation Scale (DERS)
	2.2.8 Other sociodemographic information

	2.3 Ethical considerations
	2.4 Statistical analysis

	3 Results
	3.1 Distribution of the PIUQ-9 scores
	3.2 Assessment of the factor structure of the PIUQ-9
	3.3 Assessment of the test-retest reliability
	3.4 Assessment of the convergent discriminative validity
	3.5 Selection of the empirically derived screening threshold

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	graysixtyfiveReferences


