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Abstract

Problematic Internet use, defined as excessive, disproportionate, or inappropriate use of the Internet leading to distress, significant time
consumption, and impaired normal functioning in various crucial life domains, is emerging as a major issue in many developed countries. The
growing interest in exploring this phenomenon has led to the proliferation of assessment tools designed to evaluate it. The present study aims to
adapt Basque the Generalized Problematic Internet Use Scale-2 (GPIUS-2), a questionnaire specifically designed to assess the cognitive and
behavioral aspects of problematic Internet use and its associated consequences, and to evaluate the psychometric properties of the new
instrument. The study was carried out with two independent samples, one composed of adults (1 = 283, 18—62 years of age, 56.5% female) and
the other of adolescents (n = 943, 11-16 years of age, 52.0% female). Three models were tested by confirmatory factor analysis: a one-
dimensional model, the original five-factor model, and a four-factor model. The results indicated that both the 4-factor and 5-factor models
obtained adequate fit indices, and consequently, the most parsimonious model was chosen. Invariance testing revealed comparable
measurement properties of the GPIUS-2 in both men and women, and adults and adolescents. Furthermore, the scores of the GPIUS-2
subscales revealed strong positive correlations with Internet addiction and moderate positive correlations with depression, anxiety, and stress.
The results therefore indicate that the Basque version of GPIUS-2 is a reliable instrument with adequate evidence of validity that will enable
professionals to assess problematic Internet use in this population.
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Introduction directly affects the user’s behavior by increasing impulsivity and
loss of control (Van Ouytsel et al., 2016).

The prevalence of PIU is still unclear, mainly due to two reasons:
first, a consensus has not yet been reached on the diagnostic criteria
for PIU or its definition (Spada, 2014); and second, being a rela-
tively recent problem, few epidemiological studies have been car-
ried out to date on this subject. Studies conducted in the general
population show that between 0.7% and 1% of the population
engage in PIU (Aboujaoude et al, 2006; Bakken et al, 2009),
although these figures increase considerably when the adolescent
population is analyzed separately. Specifically, data show that in
that population, the prevalence of PIU in Europe is between 1% and
9% (Kaltiala-Heino et al., 2004; Pallanti et al., 2006; Siomos et al.,
2008; Villella et al., 2011), in the Middle East it is between 1% and
12% (Canan et al., 2010; Ghassemzadeh et al., 2008) and in Asia it is
between 2% and 18% (Cao & Su, 2007; Ko et al., 2007; Ni et al., 2009;
Park et al., 2008). For their part, studies carried out with university
students in England and China report prevalence rates of 18.3% and
11.3%, respectively (Niemz et al., 2005; Li et al., 2018). Using all
these data, Pan et al. (2020) recently examined 700,000 subjects
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Since its genesis, the Internet has produced great benefits by revo-
lutionizing the way people interact with the world, enabling access
to a vast amount of information and exponentially increasing the
possibilities for communication. However, there is increasing evi-
dence that not everyone uses this technology appropriately, some-
thing which, together with rapid advances in device portability, can
lead to Internet addiction, also known as Problematic Internet Use
(PIU), an issue that is becoming a major source of concern in many
developed countries (Kuss et al., 2013). Different definitions of PTU
have been proposed, but all agree that it involves excessive, dispro-
portionate, or inappropriate use of the Internet that causes distress,
is time consuming, and impedes functioning in important areas of
life, with this behavior continuing despite these negative conse-
quences (Barke et al., 2014). Andrade et al. (2020) recently defined
PIU as a series of behaviors related to loss of control, intense desire,
and emotional instability caused by lack of access to the Internet.
PIU is considered an addictive behavior that, like other addictions,
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with anxiety and depression disorders and stress (Bernardi & Pal-
lanti, 2009; Paulino et al.,, 2023), eating disorders (Hinojo-Lucena
et al,, 2019), behavioral problems (Ko et al., 2009), ADHD (Carli
etal,, 2013), and social phobia (Yen et al., 2007). Specifically, depres-
sion and anxiety are the disorders that have been most frequently
associated most often with PIU (Li et al,, 2017; Malak & Khalifeh,
2018). In this sense, studies show that people who engage in PIU
display 10 times more depressive symptoms and 7 times more
anxiety symptoms than people who do not (Andrade et al., 2020),
and that, inversely, some psychopathologies may aggravate PIU
symptoms (Dahl & Bergmark, 2020).

It should be noted that the terms “Internet addiction” and “prob-
lematic Internet use” are used in the literature to refer to the same
problem. Although many authors use the term Internet addiction,
this pathology has not yet been included in diagnostic manuals.
Regardless of whether or not excessive Internet use is accepted as
an addiction or problematic behavior, several authors have recog-
nized the need to assess the prevalence and psychosocial conse-
quences of this behavior (Anderson et al., 2017; Restrepo et al., 2020).

Regarding the instruments used for its measurement, the grow-
ing interest in exploring PIU has led to a proliferation of tools
designed to assess this construct. According to the systematic
review carried out by Laconi et al. (2014), at that time there were
already more than 40 questionnaires designed to assess PIU,
although most of them had only been used a few times and lacked
validation studies. The authors concluded that one of the most
important problems in terms of the validity of these instruments
was the lack of a single definition of PIU and the variety of
theoretical frameworks underpinning the different scales. Specific-
ally, three theoretical frameworks prevail: one based on behavioral
addictions, equating PIU to disorders such as pathological gam-
bling; one based on substance use disorder; and one based on the
cognitive-behavioral approach. The questionnaire validated in this
study, the Generalized Problematic Internet Use Scale-2 (GPIUS-
2), is located within this third framework and is one of the most
recent questionnaires showing the most promising results. Unlike
other instruments that focus on specific online activities (e.g.,
gaming, social networking, or shopping), the GPIUS-2 assesses
general maladaptive patterns of Internet use—such as preoccupa-
tion, compulsive behavior, mood regulation, and negative conse-
quences—regardless of the particular content or activity involved.
It was designed to assess the cognitive and behavioral aspects of PIU
and its consequences (Caplan, 2010) and has been widely used and
adapted to different languages and cultures, including Mexican
(Gadmez-Guadix et al., 2012), Spanish (Gamez-Guadix et al., 2013),
Italian (Fioravanti et al., 2013), German (Barke et al., 2014), Portu-
guese (Pontes et al, 2016), French (Laconi et al.,, 2018), Polish,
Japanese (Yoshimura et al., 2022), Argentinian (Stover et al., 2023),
and Turkish (Caner-Yildirim & Yildirim, 2023).

Some of these adaptations focus exclusively on younger age
groups, whereas others encompass the majority of the population
(except very old people). Caplan’s original version proposes a
model comprising five first-order factors (Preference for Online
Social Interaction, Mood Regulation, Negative Outcomes, Cognitive
Preoccupation, and Compulsive Internet Use) and one second-order
factor called Deficient Self-regulation (made up of the Cognitive
Preoccupation and Compulsive Internet Use factors). In Table 1,
we refer to this configuration as the “original model.” As shown also
in that table, in some adaptations the internal configuration of the test
varies, with some validation studies confirming the model proposed
by Caplan (Barke et al., 2014; Gamez-Guadix et al., 2012, 2013),
others proposing a four factor first-order model, grouping the items

https://doi.org/10.1017/S)P.2026.10023 Published online by Cambridge University Press

Jone Aliri et al.

of the two factors (Cognitive Preoccupation and Compulsive Inter-
net Use) that in the original model make up the second-order factor
(Deficient Self-regulation) into a single factor (Fioravanti et al.,
2013; Laconi et al., 2018; Pontes et al., 2016), others adding modi-
fications such as a global factor or correlated errors between various
items, and finally some that propose models with configurations
that differ greatly from the original model. In general, both the
original version and the adaptations have obtained excellent reli-
ability and validity indices. Table 1 presents the psychometric
properties and characteristics of the samples used in the validation
processes of both the original instrument developed by Caplan
(2010) and the versions adapted to different languages and cultures
(see Table 1).

It should be noted that there is controversy regarding whether
there are gender differences in PIU. In studies conducted using
GPIUS-2, some authors have observed that boys have higher levels
of compulsive Internet use and suffer to a greater extent than girls
from its negative outcomes (Bernal-Ruiz et al., 2017). However,
others report no gender differences (Caner-Yildirim & Yildirim,
2023; Costa et al., 2019) or observe higher levels of PIU among girls
(Machimbarrena et al., 2019). With regard to age, fewer studies
have examined differences between adolescents and adults, and
those that do often include only young adults in their adult samples.
Moreover, findings are not consistent. Some studies suggest a
higher prevalence of PIU among younger individuals compared
to older adults (e.g. Bakken et al., 2009), while others have found
mixed patterns depending on narrower age brackets. For example,
Kaltiala-Heino et al. (2004) reported lower levels of problematic
Internet use in the youngest adolescents (age 12), whereas Ni et al.
(2009) found higher prevalence among university students over the
age of 21. Other studies have reported no significant differences
across age groups, although this may be due to the restricted age
range of their samples (e.g., Ko et al., 2007; Niemz et al., 2005;
Villella et al., 2011).

Given that we are addressing a novel problem that requires
numerous studies to establish the prevalence, consequences, and
risk and protective factors that can determine its development, as
well as to evaluate interventions designed to prevent and/or reduce
these behaviors, it is vital to have valid and reliable PIU measure-
ment tools in the first language of the respondents. Therefore, the
present study aims to adapt the GPIUS-2 to Basque and examine
the psychometric properties of the adapted version in a Basque-
speaking population. Additionally, it seeks to explore potential
gender differences in problematic Internet use. Given the inclusion
of both adolescents and adults in the sample, and the lack of
conclusive evidence regarding age-related differences in previous
research, the study also includes a comparative analysis to examine
whether PIU levels differ between these two age groups.

Method
Participants

Two samples were used in the study; the first (Sample 1) comprised
283 adults (56.5% female, 43.1% male and 1 participant identified as
nonbinary) aged 18-62 years (M = 28.0 and SD = 10.2), and the
second (Sample 2) comprised 943 adolescents (52.0% female, 47.8%
male, two participants identified as nonbinary and two more who
did not want to indicate their gender) aged 11-16 years (M = 13.6
and SD = 1.2). In all cases, participants spoke Basque as their first
language or had a level equivalent to C1 of the Common European
Reference Framework for Languages.
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Table 1. Psychometric properties of the original version and other language adaptations of the GPIUS-2

Sample characteristics CFA Internal consistency (a)
Country N (administration procedure) Mean age (SD) Model ¥ (df); p RMSEA CFl  Total score POSI MR NO CIU CP  DSR
Caplan (2010) United States of 785 (not specified) 33.14 (15.25) Original model 421.1 (82); 0.073 0.95 0.91 0.82 0.86 083 0.87 0.86 -
America p <.001
Gamez-Guadix et Mexico 1491 (in person) 14.51 (1.57) Original model 459.1 (84); 0.057 0.94 0.90 0.79 0.78 0.74 0.80 0.81 0.88
al. (2012) p <.001
Gamez-Guadix et Spain 1021 (in person) 14.95 (1.71) Original model + total 415.1 (82); 0.066 0.93 0.91 0.85 0.83 078 0.84 0.81 0.0
al. (2013) score p <.001
Fioravanti et al. Italy 356 (in person) 18.07 (5.58) 4 first-order factors + 186.8 (82); 0.050 0.94 0.89 0.78 0.78 0.78 - - 0.89
(2013) correlated errors p <.001
Barke et al. (2014) Germany 841 (in person) 23.5 (3.0) Original model 420.8 (82); 0.071 0.92 0.86 072 0.77 064 0.76 0.62 -
p <.001
1041 (online) 242 (7.2) 674.2(82);  0.084 0.93 0.91 089 0.80 076 083 067 -
p <.001
Pontesetal. (2016) Portugal 641 (online) 25 (9.64) 4 first-order factors + 2429 (81); 0.057 0.94 - 0.80 0.84 0.78 - - 0.86
correlated errors p <.001
Laconietal. (2018) France 563 (online) 20.8 (2.7) 4 first-order factors 694.4 (84); 0.120 0.85 0.88 0.83 0.82 073 079 0.66 081
p <.001
Probierz et al. Poland 516 (online) 28.3 (8.72) 5 first order factors 1.66° 0.035 0.99 0.89 0.88 0.73 066 0.76 0.82 -
(2020)
Cizkowicz (2022) Poland 914 (in person) 22.1 (1.7) Original model (+ one item 258.2 (81); 0.049 0.97 0.92 085 085 0.76 0.89 0.77 -
with cross-loadings) p <.001
707 (online) 17.9 (3.1) 252.4 (81);  0.055 0.96 0.87 0.84 077 066 085 075 -
p <.001
1621 (Combined sample) 20.3 415.2 (81); 0.036 097 - - - - - - -
p <.001
Balcerowska and  Poland 642 (in person) 21.1(2.6) 4 first-order factors + 468.3 (82); 0.086 0.97 =~ 0.85° 0.82° 0.75° 0.77° 0.82° 0.88°
Bereznowski correlated errors p <.001
(2022) .
513 (online) 21.8 (3.0) 380.4 (82);  0.084 0.97
p <.001
Yoshimura et al. Japan 291 (not specified) 25 (22-43)° Original model (with one 170.3 (82); 0.061 0.96 0.86 079 0.76 078 0.77 0.75 0.70
(2022) item in another p <.001
dimension)
Stover et al. (2023) Argentina 225 (online) 35.6 (12.14) Original model 216.4 (83); 0.085 0.92 - 0.86 0.81 087 0.83 0.77 -
p <.001
Caner-Yildinm and  Turkey study 1: 178 (not specified) - Personalized model 1.62° 0.06  0.95 - - - - - - -
Yildinm (2023) " R
study 2: 479 (not specified) - 2.87 0.06 0.95 - 0.69 0.91 - - - 0.91

Note: POSI = Preference for Online Social Interaction; MR = Mood Regulation; NO = Negative Outcomes; CIU = Compulsive Internet Use; CP = Cognitive Preoccupation; DSR = Deficient Self-Regulation.
?Alpha calculated from the combined sample (online + in person).

PMedian and interquartile range are presented.

°Chi?/df is presented.
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Instruments

Basque version of the GPIUS-2. This questionnaire comprises
15 items that are rated on a Likert-type scale ranging from 1 (Def-
initely disagree) to 7 (Definitely agree) and are grouped into four
factors: Preference for Online Social Interaction, Mood Regulation,
Negative Outcomes, and Deficient Self-regulation. This last factor is
a second-order one comprising Cognitive Preoccupation and Com-
pulsive Internet Use.

Internet Addiction Test (IAT; Spanish adaptation by Puerta-
Cortés et al., 2012). This questionnaire comprises 20 items (e.g.,
“How often does your job performance or productivity suffer
because of the Internet?” and “How often do you find that you stay
online longer than you intended?”) that are rated on a 6-point
Likert-type scale ranging from 0 (Not applicable) to 5 (Always).
The overall scores range from 0 to 100. The IAT was designed as a
unidimensional instrument in which each item contributes equally
to the total score, and although some previous studies suggest that
the factor structure of the instrument is not entirely clear
(Jelenchick et al., 2012), in this study we chose to use the original
(unidimensional) formulation. In the present study, the internal
consistency of the scale scores was high (McDonald’s omega = .93).

Depression, Anxiety, and Stress Scales—Abbreviated form (DASS-
21, Spanish adaptation by Bados et al, 2005). This questionnaire
comprises 21 items grouped into three factors: Depression (for
example, “I couldn’t seem to experience any positive feeling at all”);
Anxiety (for example, “I was aware of dryness of my mouth”); and
Stress (for example, “I found it hard to wind down”) rated on a 4-point
Likert-type scale ranging from 0 (Did not apply to me at all) to
3 (Applied to me very much or most of the time). In the present study,
the internal consistency indices (McDonald’s omega) were .83, .91, and
.86, respectively, for the Anxiety, Depression, and Stress dimensions.

Procedure

The translation and cultural adaptation of the GPIUS-2 was carried
out following a standardized process to ensure semantic, linguistic,
and contextual equivalence between the Basque version and the
original scale. In the first phase, two people with a high command of
both languages and experts in instrument adaptation translated the
instrument into Basque independently and then agreed on the first
Basque version. This first version was translated back into English
by two other people (working independently) who also had a high
command of both languages. These two people then agreed on a
single English version that was sent to the original author so that he
could compare the items of this version with the originals and
evaluate their semantic equivalence. Finally, the four people who
participated in the translation phase analyzed the Basque version,
paying close attention to the appropriateness of the vocabulary and
grammatical forms used for the target population. Once the pre-
liminary Basque version was available, it was administered through
a cognitive interview to a pilot sample of 8 people to determine
whether it was appropriate for the target population and to obtain
evidence of validity based on the response process.

For the adolescent sample, secondary schools were randomly
selected from an official list of all schools offering compulsory
secondary education in the Basque Autonomous Community.
The selection process considered the province in which each school
was located to ensure territorial representativeness. Of all the
centers contacted that responded to our invitation, half agreed to
participate, which allowed us to reach an adequate sample size and
ensure that all provinces were represented in the study. An
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informative meeting was held with the staff of each participating
school, and parental informed consent forms were distributed.
Parental consent rates ranged from 89% to 94%, except in one
school where the rate was 56%. Among students with parental
consent, over 95% completed the questionnaire, and nonparticipa-
tion was primarily due to student absence on the day of data
collection. For the adult sample, participants were recruited through
an online survey disseminated via institutional mailing lists, social
media, addiction-related organizations, and gaming community net-
works and so no precise response rate could be determined due to the
open dissemination method. As mentioned in the Participants sec-
tion, the Basque version of GPIUS-2 was administered to two inde-
pendent samples. Sample 1 completed the questionnaire online,
together with the Spanish versions of IAT and DASS21; sample
2 completed the questionnaire in person during school hours and
in paper format, as part of a larger battery of instruments. Finally,
GPIUS-2 was readministered to a subsample of 80 students after a
30-day interval.

The study was approved by the ethics committee of the University
of the Basque Country/Euskal Herriko Unibertsitatea and all parti-
cipants signed an informed consent form prior to participating.

Data Analysis

First, descriptive analyses of the items were performed (means,
standard deviations, discrimination indices for each item, skewness,
and kurtosis), followed by internal consistency analyses (reliability
indices of scales and subscales using the omega index), dimension-
ality, and gender invariance (confirmatory factor analysis). In all
cases, the diagonally weighted least squares (DWLS) estimator was
used due to the ordinal nature of the data. The fit of the model was
evaluated using the TLI, CFI, SRMR, and RMSEA indices. The
cutoff values for an acceptable fit are TLI and CFI > 0.90; and
RMSEA and SRMR <0.08 (Hu & Bentler, 1999). Measurement
invariance was assessed through a sequence of nested models:
configural, metric, and scalar. Given that the DWLS estimator does
not support > difference testing via conventional likelihood ratio
tests, model comparisons were based on changes in approximate fit
indices. Invariance was considered supported when the decrease in
the Comparative Fit Index (ACFI) was <.010, the increase in the
Root Mean Square Error of Approximation (ARMSEA) was <.015,
and the increase in the Standardized Root Mean Square Residual
(ASRMR) was <.030 for metric invariance and < .010 for scalar
invariance, following recommendations by Chen (2007) and Rut-
kowski and Svetina (2014). A means comparison was then carried
out using the nonparametric Mann—Whitney U test to identify
statistically significant differences between men and women and
between age groups (adolescents versus adults) in the scores
obtained in the Basque version of the GPIUS-2. The effect sizes
associated with this mean differences were calculated using the r
index. Finally, to determine the convergent validity, we analyzed
correlations between the scores obtained on the scale and subscales
of the GPIUS-2 and the IAT, and to determine the validity of
associations with other variables, we analyzed the relationships
between the GPIUS-2 and DASS-21 scores. Percentiles were calcu-
lated for the total sample to facilitate the interpretation of raw
scores. Data for the adult sample were collected using an online
forced entry e-survey, which means that there were no missing data
in the DASS-21 and IAT questionnaires. The percentage of missing
values in the 15 variables of the GPIUS-2 ranged between 0% (for
more than 96% of the sample) and 13%. In total, only 47 of the 1226
records (3.9%) were incomplete with respect to GPIUS-2.
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Incomplete variables were imputed by means of multiple imput-
ation with 100 imputed datasets using the “mice” package (van
Buuren & Groothuis-Oudshoorn, 2011). For comparison, we also
performed the same analysis on a subset of complete cases. All
analyses were performed using R Version 4.2.3 (R Core Team,
2023). The CFAs were performed using the “lavaan.mi” package
(Jorgensen & Rosseel, 2025).

Results
Item Analysis

As shown in Table 2, the mean item scores (response range 1-7)
ranged from 1.57 to 3.50, with standard deviations between 1.27
and 2.00. Skewness indices were less than 3.0 in all cases and
kurtosis indices were less than 6.0, values that can be considered
unproblematic in terms of the normality of the scores (Kline, 2005).
Regarding discrimination indices, all items had values greater
than 0.30 (range = 0.32-0.73; median = 0.62).

Table 2. Descriptive statistics of the items in the GPIUS-2 questionnaire

Finally, the temporal stability study revealed strong correlations
between the scores obtained in the first and second applications in
all dimensions of the GPIUS-2 (Spearman correlations with values
between .59 and .65).

To assess the internal consistency of the four dimensions
identified in the final model, McDonald’s omega coefficients
were calculated. The results showed good reliability for all four
factors: Preference for Online Social Interaction (» = .79), Mood
Regulation (o = .82), Negative Outcomes (o = .68), and Deficient
Self-Regulation (o = .81). These values indicate that the sub-
scales can be interpreted independently with satisfactory
internal consistency.

Study of the Internal Structure and Gender and Age Invariance.
Confirmatory Factor Analysis

As evident from the values presented in Table 3, both the original
five-factor model with one second-order factor (Model 2) and the
four-factor model (Model 3) were found to have adequate fit.

Items Mean SD Skew Kurt r ry
Preference for online social interaction
1 Nahiago dut online egiten den interakzio soziala aurrez aurreko komunikazioa baino (I prefer online social 2.35 1.43 1.06 050 .65 .65
interaction over face-to-face communication)
6  Online egiten den interakzio soziala erosoagoa da niretzat aurrez aurreko interakzioa baino (Online social 2.56 163 093 —0.04 64 .64
interaction is more comfortable for me than face-to-face interaction)
11  Nahiago dut jendearekin online komunikatzea aurrez aurre baino (I prefer communicating with people 1.88 1.27 177 310 .62 .62

online rather than face-to-face)

Mood regulation

2 Internet erabiliizan dut besteekin hitz egiteko isolatuta sentitu naizenetan (I have used the Internet to talk ~ 3.50 199  0.18

with others when | was feeling isolated)

—-136 42 42

7 Internet erabili izan dut nire burua hobeto sentiarazteko triste egon naizenetan (I have used the Internet to 3.43 2.00 0.22

make myself feel better when | was down)

-134 72 .72

12 Internet erabili izan dut nire burua hobeto sentiarazteko gaizki sentitu naizenetan (I have used the Internet 3.13 1.93 0.42

to make myself feel better when I've felt upset)

-116 .73 .73

Negative outcomes

5  Internetez egiten dudan erabilerak nire bizitzaren antolaketa zaildu du (My Internet use has made it difficult ~ 2.44 153  0.99 0.08 .48 .48

for me to manage my life)

10  Ekintza sozialak galdu ditut (festak, lagunekin topaketak, etab.) Interneten ibiltzeagatik (I have missed 1.57 1.14 2.46 598 .32 .32

social engagements or activities because of my Internet use)

15  Internetez egiten dudan erabilerak arazoak sortu dizkit nire bizitzan (When offline, | have a hard time trying 191 1.34 1.62 201 .54 54

to resist the urge to go online)

Cognitive preoccupation

3 Denbora batez online egon ez naizenean, online egoteko ideiarekin obsesionatzen naiz (When | have not 2.44 158  0.96

—-0.17 61 .64

been online for some time, | become preoccupied with the thought of going online)

8 Galduta sentituko nintzateke online egoteko aukerarik izango ez banu (I would feel lost if | was unable to go 2.63 1.65 0.80

online)

—-042 49 53

13 Offline nagoenean, modu obsesiboan online egotean pentsatzen dut (I think obsessively about going online 1.88 1.27 1.65 223 64 71

when | am offline)

Compulsive internet use

4 Zailtasunak ditut online pasatzen dudan denbora kontrolatzeko (I have difficulty controlling the amount of 3.15 1.82 0.41

time | spend online)

-106 .72 .70

9 Zaila egiten zait Interneten erabilera kontrolatzea (| find it difficult to control my Internet use) 2.87 1.70 0.63 -072 .72 .66
14  Offline nagoenean, zaila egiten zait konektatzeko irrikari eustea (My Internet use has created problems for ~ 2.09 136 134 114 55 .68
me in my life)

Note: The statements are in Basque and the original English version is given in parentheses; r; = corrected item-total correlation Model 2; r, = corrected item-total correlation Model 3.
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2

% RMSEA

Value df p Value 90% ClI CFI TLI SRMR

Model 1. Unidimensional 3443.1 90 <.001 174 [.169, .179] 0.934 0.923 0.124
Model 2. Original 613.0 82 <.001 .073 [.067,.078] 0.990 0.987 0.057
Model 3. 4 first-order factors 660.9 84 <.001 .075 [.070, .080] 0.986 0.987 0.058

Note: RMSEA = Root Mean Square Error of Approximation; Cl = Confidence Interval; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual.

The factor loadings of the items on their respective factors were
adequate in all the models analyzed. Specifically, these standardized
loadings ranged between .45 and .86 in Model 1; and between .56
and .93 in Models 2 and 3. However, Model 3 was chosen mainly
because of the high similarity between items from the Cognitive
Preoccupation and Compulsive Internet Use factors and their
extremely high factor loadings on Deficient Self-regulation (.99
and .93, respectively).

Finally, Figure 1 shows the standardized factor loadings of each
item, together with their standard errors and the correlations
between the dimensions of Model 3.

The baseline model (Model 3) showed satisfactory fit to the data
and was therefore used as the basis for the configural invariance
models, which maintained the same number of factors and pattern
of fixed and free parameters, but without imposing equality con-
straints across gender or age groups.

.7
Itemb6 [«
854 (.013
.925 (.011)
Item 7
Item 5 755 (.014)
Item 10 wa‘ 670 “0145}
718(0%
Item 15

Figure 1. Model 3 standardized factor loadings, standard errors, and between-factor correlations.
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Mood regulation

Deficient self-
regulation

Gender Invariance

Regarding gender, the configural model showed good fit (see Table 4).
This model was used as the reference for evaluating more restrictive
models. The metric model, which constrained the factor loadings to be
equal across gender, also showed good fit. The changes in CFI,
RMSEA, and SRMR were within acceptable limits (ACFI = —0.001,
ARMSEA = 0.000, ASRMR = 0.002), indicating metric invariance
across genders. The scalar model, which imposed additional con-
straints on item thresholds, also fit the data well and differences in
CFIL RMSEA, and SRMR were within acceptable limits (ACFI = 0.000,
ARMSEA = —0.011, ASRMR = 0.000), suggesting that average item
scores can be validly compared between men and women.

Age Invariance

Regarding age groups, the configural model also showed good fit
(see Table 4). The metric model, which constrained factor loadings,

‘) .597
606

Preference for
online social
interaction

565

Negative
outcomes
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Table 4. Measurement invariance models for Model 3, by gender and age

? df p CFI RMSEA SRMR cAF| RM@EA SRAMR
M3-Men 353.2 84 <.001 0.988 0.075 0.062 - - -
M3-Women 357.6 84 <.001 0.991 0.071 0.059 = = =
M3-Configural_sex 710.2 168 <.001 0.989 0.073 0.060 = = =
M3-Metric_sex 757.7 179 <.001 0.989 0.073 0.062 —0.001 0.000 0.002
M3-Scalar_sex 835.6 250 <.001 0.989 0.062 0.062 0.000 —0.011 0.000
M3-Adults 509.3 84 <.001 0.986 0.078 0.062 - - -
M3-Adolescents 252.8 84 <.001 0.985 0.068 0.060 — — —
M3-Configural_age 760.5 168 <.001 0.987 0.076 0.058 - - -
M3-Metric_age 838.4 179 <.001 0.986 0.078 0.062 0.001 0.002 0.004
M3-Scalar_age 965.8 250 <.001 0.985 0.068 0.060 0.001 —0.010 —0.002

Note: M3 =Model 3; df= degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Square Residual; ACFI = CFl change;

ARMSEA = RMSEA change; ASRMR = SRMR change.

also demonstrated good fit, with all changes within acceptable
limits (ACFI = 0.001, ARMSEA = 0.002, ASRMR = 0.004), indicat-
ing metric invariance across adolescents and adults. The scalar
model, which added constraints on item thresholds, also fit well
and differences in CFI, RMSEA, and SRMR were within acceptable
limits (ACFI = 0.001, ARMSEA = —0.010, ASRMR = —0.002),
supporting valid comparisons of item scores between adolescents
and adults.

Gender and Age Differences in PIU

As very few people identified themselves as nonbinary, gender
differences were examined in terms of male and female categories.
Statistically significant differences were found only in the Prefer-
ence for Online Social Interaction dimension, but with a very small
effect size. In the case of age, statistically significant differences were
also found but with a small effect size in Preference for Online Social
Interaction and Deficient self-regulation (see Table 5).

Convergent Validity and Relationship with Other Variables

Regarding convergent validity, a strong positive correlation was
observed between GPIUS-2 scores and the total score for IAT,

except in the case of Preference for Online Social Interaction, where
the correlation was moderate. In terms of the link between PIU and
anxiety, depression, and stress, moderate positive correlations were
observed between these three variables and the total GPIUS-2 score.
Of the GPIUS-2 subscales, Mood Regulation was the dimension
that correlated most strongly with these variables (see Table 6).

Norm-referenced Framework with Raw Score Distributions and
Percentiles

Table 7 shows the percentiles derived from the total sample
(including both adults and adolescents). Thus, we can see that a
person who obtained a total scale score of 58 would fall within the
90th percentile, indicating a high level of problematic internet use
(Table 7).

Discussion

To adapt the GPIUS-2 instrument to the Basque language, the
present study conducted an in-depth analysis of its internal struc-
ture, as the different adaptations carried out to date have failed to
reach a clear consensus concerning this matter. Consequently, in
the present study, we conducted CFAs on three different models

Table 5. Average ranges and results of comparisons between gender and age groups

Median (IQR)
Group 1* Group 2* U p r
Preference for online social interaction 2.00 (1.67) 2.00 (2.00) 166314 .005 .080
Mood regulation 3.00 (2.67) 3.33 (2.67) 191144 1120 .045
Negative outcomes 1.67 (1.67) 1.67 (1.33) 174673 222 .035
Deficient self-regulation 2.33 (1.67) 2.33 (1.83) 185148 466 .021
Preference for online social interaction 1.67 (1.33) 2.00 (1.83) 103436 <.001 0.161
Mood regulation 3.33 (2.67) 3.33 (2.67) 128846 0.594 0.015
Negative outcomes 1.67 (1.67) 1.67 (1.33) 128537 0.530 0.018
Deficient self-regulation 2.00 (1.83) 2.33 (1.83) 118181 0.011 0.073

Note: Group 1=men and Group 2 =women for the upper section of the table; Group 1 =adults and Group 2 = adolescents for the lower section. IQR = interquartile range. All scores are on the same

Likert scale 1-7.
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Table 6. Spearman correlations between GPIUS-2 scores and anxiety, depression, and stress levels

GPIUS-2 total score

Preference for online social interaction

Mood regulation Negative outcomes Deficient self-regulation

IAT total 78*** A0%** 520 .68*** TT*
DASS-21 anxiety 29%* .15* 28*** 22%* 24%*
DASS-21 depression 417 .19* 34% .38*** 347
DASS-21 stress 397 .08 300 34%** .36%**

Note: ***p <.001; **p < .01; *p < .05.

Table 7. Percentile for the total sample

Pc GPIUS-2. Total score Preference for online social interaction Mood regulation Negative outcomes Deficient self-regulation
5 17 3 3 3 6
10 20 3 3 3 7
25 26 4 6 3 9
50 36 6 10 5 14
75 47 9 14 7 20
90 58 12 17 10 25
95 64 14 18 12 29

Note: Pc = Percentile.

using the DWLS estimator (the estimator used for ordinal vari-
ables). Since the general fit values were similar for all models
analyzed, the decision was made to select the preferred model based
on factor loadings, the magnitude of the associations between
factors, and the theoretical model underlying this construct. The
four first-order factor model (i.e., the one that considers the second-
order factor Deficient Self-regulation of the original model as a first-
order factor) was therefore chosen for two reasons: firstly, because
in Model 2 (model with the original structure), the factor loadings
of the first-order factors Cognitive Preoccupation and Compulsive
Internet Use on the second-order factor were extremely high (.99
and .93, respectively); and secondly, because of the similarity
between the items forming the two first-order factors. These were
the main reasons for opting for a more parsimonious model that,
instead of including five first-order factors and one second-order
factor, included only four first-order factors. This model was found
to be invariant with respect to gender and age groups. The small
effect size found when studying the differences regarding gender
and age indicate that males and females as well as adolescents and
adults can be studied as a single group.

Regarding internal consistency, reliability analyses revealed that
the Basque version of the GPIUS-2 is a reliable instrument with
subscale reliability indices ranging from .68 to .82. These values
coincide with those of the original version (Caplan, 2010) and with
many adapted versions (Barke et al., 2014; Fioravanti et al., 2013;
Gamez-Guadix et al., 2012; Gimez Guadix et al., 2013; Laconi et al.,
2018; Pontes et al., 2016). Furthermore, all items were found to have
an adequate discrimination index (>.30), a relevant aspect con-
sidering that, in most cases, the number of items for each dimen-
sion is low, suggesting that all items provide relevant information
about the measured construct. It is worth mentioning that in the
Basque adaptation, the reliability value for the global scale was
under 0.60, suggesting that the total score may not be entirely
consistent. Furthermore, given that neither the original model nor

https://doi.org/10.1017/S)P.2026.10023 Published online by Cambridge University Press

the four-factor model are global factor models, we believe that it is
better to use the subscale scores rather than the total score.
However, we opted to use the total score in our correlation
analysis with the IAT and DASS-21 scales because other adapta-
tion studies have done so. In this sense, as in our study, French
(Laconi et al., 2018), Italian (Fioravanti et al., 2013), German
(Barke et al., 2014), Portuguese (Pontes et al., 2016), Japanese
(Yoshimura et al., 2022), and Polish (Probierz et al., 2020) adap-
tations also explore the convergent validity of GPIUS-2 by ana-
lyzing associations with scores obtained in the IAT, finding
consistent results in all cases, with positive and (mostly) strong
correlations. Specifically, in our study, the correlations between
the total IAT score and the GPIUS-2 factors were moderate for the
Preference for Social Interaction Online factor and very strong for
the remaining factors. This indicates that although the constructs
measured in the IAT and the GPIUS-2 are different, there is
nevertheless an important link between them. We also found a
moderate positive correlation between scores for Mood Regula-
tion, Negative Outcomes, and Deficient Self-regulation in the
GPIUS-2 and anxiety and stress, indicating that PIU is associated
with high scores in these psychological disorders. These data are
consistent, at least to some extent, with those observed in the
Portuguese (Pontes et al., 2016) and the Polish adaptations
(Probier et al., 2020), which analyzed the association between
the total GPIUS-2 score and depression, anxiety, and stress, as
well as with the results obtained in other more recent studies that
also focus on this relationship (Andrade et al., 2020; Awan et al.,
2021; Li et al., 2017; Malak & Khalifeh, 2018). Thus, although PIU
is a relatively new problem, the data obtained in different studies
suggest that it is closely linked to several symptoms associated
with anxious-depressive psychopathologies, a finding that high-
lights the importance of being able to measure PIU in both future
research and the clinical, educational, and occupational fields.
Currently, different professionals are working on interventions
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(mainly based on cognitive behavioral therapies) aimed at redu-
cing the consequences of PIU, although most have been imple-
mented to date only in adults, meaning that there is still a lack of
studies corroborating their effectiveness in the adolescent popu-
lation (see the meta-analysis by Andrade et al., 2023).

While the vast majority of our participants were indeed adoles-
cents, the inclusion of an adult sample represents one of the
strengths of the present study, as it allowed us to explore potential
age-related differences in PIU within the same cultural and linguis-
tic context. Although some studies suggest that PIU may be more
prevalent among adolescents than adults, the available evidence is
mixed and limited by methodological variability. Furthermore,
although the questionnaires were administered to the adult sample
online and the use of different administration formats for each
sample may be considered a limitation, we believe that this is not the
case here. Although the face-to-face format allows doubts to be
cleared up and many aspects of the environment to be controlled—
something we believe is necessary in the case of adolescents—this is
not so important in the adult population. In this sense, some studies
claim that online administration does not alter the reliability and
validity of the instruments used in the adult population, since no
differences have been observed between participants who respond
to the same questionnaire using the online and face-to-face formats
(Riva et al., 2003).

The norm-referenced framework developed in this study allows
raw scores to be transformed into an interpretable metric
(percentiles) that reflects an individual’s relative position within the
reference population. However, these scores should be interpreted
with caution, as the sample used—particularly the adult subsample
—is not large enough to establish diagnostic cut-off points.

Finally, the generalizability of our findings should also be con-
sidered with caution. Although the adolescent sample was region-
ally representative, it was not strictly probabilistic, and the adult
sample was recruited through convenience sampling. Moreover,
the adult sample size, while adequate for testing the proposed
model, was relatively modest given the complexity of the structure.
Future studies should aim to replicate these findings using larger
and more diverse adult samples to ensure the robustness and
generalizability of the results. Nonetheless, the GPIUS-2 has been
widely used and adapted in diverse cultural and linguistic contexts
—including Japanese, Turkish, French, Polish, Portuguese, Span-
ish, and German—consistently yielding good reliability and validity
indices (e.g., Laconi et al., 2018; Yoshimura et al., 2022). While the
internal structure has shown some variation across studies, the
instrument has repeatedly proven useful for assessing problematic
Internet use from a cognitive—behavioral perspective.

Conclusions

Thus, we can conclude that the Basque adaptation of the GPIUS-2
shows good reliability and validity evidence and constitutes a useful
tool for assessing problematic Internet use among Basque-speaking
adolescents and adults. Its availability in a minority language fills an
important gap and provides new opportunities for both research
and clinical practice in this population.
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