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Abstract
Very little research has simultaneously explored the interactions between generalized prob-
lematic internet use (GPIU), problematic social media use (PSMU), problematic online 
gaming (POG), psychological distress, and emotional well-being among university stu-
dents. Therefore, the present study aimed to determine (i) the associations between GPIU, 
PSMU, and POG symptoms, (ii) whether symptoms of these three problematic online 
behaviours form distinct entities, and (iii) whether there are associations between prob-
lematic online behaviours, psychological distress symptoms, and emotional role limitations 
using network analysis. A total of 807 Spanish university students participated (57.7% 
female;  Mage = 21.22  years [SD = 3.68]). Two network models were computed. Network 
1 showed a complex interaction of nodes, with particularly strong connections between 
analogous symptoms of GPIU and PSMU. Symptoms organised into distinct dimensions, 
featuring a unique dimension for POG symptoms, one that includes preoccupation and a 
conflict symptom of GPIU, and two other dimensions with symptoms of GPIU and PSMU. 
Network 2 showed significant connections between GPIU and depression, GPIU and emo-
tional role limitations, PSMU and anxiety, PSMU and emotional role limitations, POG and 
depression, and POG and anxiety. The findings support the conceptualization of GPIU as 
a nonspecific disorder, the independence of PSMU and POG as distinct constructs, and 
aligning with perspectives that separate POG from the GPIU spectrum. The study rein-
forces the model of compensatory internet use and emphasizes the impact of problematic 
online behaviours on emotional well-being. The findings have practical implications for the 
assessment and intervention of problematic online behaviours.
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Introduction

During the past two decades, there has been a marked increase in the number of internet 
users alongside the democratisation of internet access. While the internet has brought 
numerous advantages to society, for a small minority of users, its problematic use has 
emerged as a significant public health concern (World Health Organization, 2015). Such 
problematic use has become evident through a range of potentially problematic online 
activities such as online gaming, online gambling, social media use, online shopping, 
and online pornography use (Hussain & Starcevic, 2020; Lopez-Fernandez et al., 2016; 
Mauer-Vakil & Bahji, 2020; Mora-Salgueiro et al., 2021; Müller et al., 2021).

University students are a population of special interest with regard to these problems 
because they are ‘digital natives’, who have grown up surrounded by technology and have 
never known a world without the internet (Anderson et al., 2017), and need such technol-
ogy for their optimal academic, personal, and social development (Sánchez-Caballé et al., 
2020; Zhao et al., 2021). Previous research has reported a clear association between prob-
lematic use of online activities and health and functional impairment among students (e.g., 
Chang et al., 2022; Kwok et al., 2021; Wong et al., 2020).

Regarding the diagnostic criteria that have described these problem behaviours, Grif-
fiths (2005) proposed a biopsychosocial model of addiction, common to substance and 
behavioural addictions (such as internet addiction), based on six components: salience, 
mood modification, tolerance, withdrawal, relapse, and conflict. This model has been tested 
not only for generalized problematic internet behaviour (Meerkerk et al., 2009), but also 
for specific behaviours such as social media use (Andreassen et al., 2012) and online vide-
ogame playing (Demetrovics et al., 2012).

More recently, applicable only to problematic behaviour associated with videogame 
playing, the latest (fifth) edition of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5; American Psychiatric Association, 2013) included within the section 
Emerging Measures and Models (Section III), ‘internet gaming disorder’ (IGD), with nine 
diagnostic criteria adapted from those used for substance use disorders: preoccupation, 
withdrawal, tolerance, loss of control, loss of previous interests, continuation despite prob-
lems, deception, mood modification, and jeopardization.

Similarly, the 11th revision of the International Classification of Diseases (ICD-11; 
World Health Organization, 2018) included ‘gaming disorder’ (GD), and proposed in its 
description the criteria of salience, loss of control, losing interest in and reducing other rec-
reational activities, continuation of the playing behaviour despite negative consequences, 
and risking/losing relationships and opportunities. Although there is no official diagnostic 
recognition for other online problem behaviours (apart from ‘gambling disorder’ which can 
occur both online and/or offline), current research has focused on broadening the under-
standing of the nature and scope of these behaviours and determining whether they repre-
sent separate psychopathological conditions that merit further investigation and considera-
tion in clinical practice (Baggio et al., 2022).

In terms of conceptualising these behaviours, much of the literature has used terms such 
as ‘internet addiction’, ‘compulsive internet use’ and ‘problematic internet use’ to refer to 
maladaptive online behaviour manifested through different problematic online behaviours 
associated with different activities (Fineberg et  al., 2018). However, this conception has 
been subject to criticism supported by the idea that the internet is only a means to access 
different online activities (Griffiths, 2000; Meerkerk et al., 2009) and that online activities 
are not substituted for each other when individuals cannot perform their favourite activity 
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(Griffiths & Szabo, 2014; Pontes et al., 2015). As a possible solution to these criticisms, 
the spectrum hypothesis argues that problematic online behaviours can be defined as a 
spectrum of related but distinctive behaviours associated with common and specific aetio-
logical factors (Billieux, 2012; Starcevic & Billieux, 2017).

Previous research has supported this last conceptualisation of problematic online behav-
iours, demonstrating these behaviours are correlated and the magnitude of this correla-
tion is more pronounced between specific problematic behaviours (e.g., problematic social 
media use [PSMU] or problematic online gaming [POG]) and generalized problematic 
internet use (GPIU) than it is between individual behaviours themselves (Rigó et al., 2023; 
Sánchez-Fernández & Borda-Mas, 2024; Van Rooij et al., 2017). Moreover, studies have 
found similarities and differences in the impact of specific risk factors on different prob-
lematic online behaviours (Akbari et al., 2023; Chang et al., 2022; Naidu et al., 2023; Peris 
et al., 2020; Sayili et al., 2023; Van Rooij et al., 2017).

An effective way to test the spectrum hypothesis is through the network analysis 
approach. In this approach, disorders are considered complex networks where symptoms are 
represented as ‘nodes’ connected by ‘edges’ (Borsboom, 2017; Schmittmann et al., 2013). 
The strength of these connections reflects the probability that symptoms appear together, 
identifying the core and peripheral symptoms. This approach captures the complexity and 
dynamics of disorders and allows the analysis of relationships between them. Unlike the 
latent variable approach, where an underlying factor is assumed, network analysis consid-
ers the network itself as the main construct, exploring dynamic causal relationships without 
assumptions of local independence (Guyon et  al., 2017). It also facilitates the identifica-
tion of ‘bridging symptoms’ that connect seemingly distinct disorders (Baggio et al., 2016; 
Cramer et al., 2010), and therefore provides evidence for the spectrum hypothesis.

Following this approach, previous studies have analysed the relationships between 
symptoms of different problematic online behaviours and found that these form distinct 
entities (e.g., Baggio et al., 2018, 2022; Li et  al., 2023b; Rozgonjuk et al., 2021; Zarate 
et al., 2022). However, to date, no studies have examined the relationship between GPIU, 
PSMU, and POG symptoms among the university student population using the network 
analysis approach. It is essential to advance research specifically within this population and 
these three behaviours to enable the development of targeted interventions.

In addition, this approach has been commonly used in recent research demonstrating the 
relationship between problematic online behaviours and various symptoms of psychological 
distress. For example, some studies showed that GPIU was related to depression symptoms 
(Cai et al., 2022; Zhao et al., 2023). Relationships have been reported between GPIU and 
suicidal ideation (Yang et al., 2023), and between GPIU and anxiety (Cai et al., 2021). Spe-
cific studies have shown that depression is strongly associated with PSMU and POG (Li 
et al., 2023b; Sit et al., 2023). Other relationships have been reported between PSMU and 
psychological distress (Peng & Liao, 2023; Tullett-Prado et al., 2023; Wang et al., 2022), 
and between PSMU and different psychopathological symptoms (Fournier et  al., 2023). 
Focusing on the university student population, significant relationships have been reported 
between gaming disorder, depression, alexithymia, boredom and loneliness (Li et al., 2021), 
and between gaming disorder, rumination, and sleep quality (Li et al., 2023a, b).

However, to date, no previous study has analysed the relationships between different 
problematic online behaviours and psychological distress symptoms in the same network, 
which may have important implications for the treatment of these behaviours. If signif-
icant relationships are established, changes in these psychological distress variables can 
activate and/or inhibit problem behaviours in the network (Borsboom, 2017). Further-
more, although PIU has been shown to have a negative impact on well-being (Dienlin & 
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Johannes, 2022; Machimbarrena et al., 2019), no previous studies have examined the rela-
tionship between these variables using network analysis.

The Present Study

Based on the spectrum hypothesis and previous empirical evidence, the objectives of the 
present study were to survey a sample of university students and to determine (i) to what 
extent symptoms of online problem behaviours, such as GPIU, PSMU and POG, are asso-
ciated with each other; (ii) whether symptoms of these three problematic online behaviours 
form distinct entities; and (iii) whether there is a relationship between problematic online 
behaviours, symptoms of psychological distress (i.e., stress, anxiety, depression), and an 
indicator of well-being (i.e., emotional role limitations). With regard to these objectives, 
the following hypotheses  (Hs) were proposed. It was hypothesised that:

• The symptoms of GPIU, PSMU, and POG would be positively associated with each 
other  (H1).

• The symptoms of PSMU and POG would form distinct clusters of problematic online 
behaviour symptoms, and the umbrella constructs of GPIU would not constitute a spe-
cific disorder  (H2).

• GPIU, PSMU, and POG would be positively associated with depression, anxiety, stress 
and emotional role limitations  (H3).

Method and Materials

Participants and Procedure

Between October 2022 and May 2023, a cross-sectional survey study was conducted at a 
university in Andalusia, Spain. University students were recruited using convenience sam-
pling. The surveys were distributed online by the university’s teaching staff. The inclusion 
criteria were: (i) being older than 17 years, (ii) being enrolled in a degree programme at 
this university, (iii) having a smartphone or any other device with internet access, and (iv) 
giving informed consent to participate. Before completion of the survey, the participants 
were informed about the background and purpose of the study, along with instructions on 
an information sheet. No credit or course remuneration was given for participation. The 
study was approved by the Ethics Committee of the university of the first three authors and 
adhered to the Declaration of Helsinki.

A total of 807 students (330 males, 466 females, and 11 nonbinaries) participated in the 
survey. The mean age of the students was 21.22  years (SD = 3.68, range = 17–41  years). 
Table 1 shows the characteristics of the participants. The sample comprised a higher propor-
tion of females, bachelor students, those under 20 years of age, engineering and architecture 
students, those with a medium economic level, and those living with a family member.

Measures

In addition to the sociodemographic information shown in Table 1, the following psycho-
metric measures were included in the survey.
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Compulsive Internet Use Scale (CIUS‑14)

The CIUS-14 (Meerkerk et al., 2009; Spanish version: Lopez-Fernandez et al., 2019) was 
used to assess GPIU. The scale comprises 14 items focussing on lack of control, intrap-
ersonal and interpersonal conflicts, cognitive and behavioural preoccupation, impaired 
mood, and withdrawal symptoms. Items (e.g., “Do you think you should use the internet 
less often?”) are responded to on a five-point Likert scale from 0 (never) to 4 (very fre-
quently). Higher scores refer to a greater severity of GPIU. Items and associated symptoms 
can be found in Table S1 of the Supplementary Material. The CIUS-14 has been translated 
into many languages and has used in cross-cultural research showing robust psychometric 
qualities (Lopez-Fernandez et al., 2019). In the present study, CIUS-14 showed high levels 
of internal consistency (α = 0.89, ω = 0.89) and an adequate fit (χ2 = 393.12, df = 76; χ2/
df = 5.17; CFI = 0.98; IFI = 0.98; NFI = 0.97; TLI = 0.97; RMSEA = 0.07).

Table 1  Characteristics of the 
study participants (N = 807)

a Levels determined based on an item ("Considering your household 
income level") with three response options: “We struggle to make ends 
meet or barely manage without additional expenses” (low), “We live 
comfortably but without luxuries” (medium), and “We are financially 
comfortable” (high)

Characteristics Frequency %

Gender
  Male
  Female
  Non-binary

330
466
11

40.9
57.7
1.4

Age (years)
  < 20
  20–22
  22–24
   > 24

313
305
93
96

38.8
37.8
11.5
11.9

Educational degree (currently enrolled)
  Bachelor
  Master
  Doctoral

720
58
29

89.2
7.2
3.6

Field of knowledge
  Sciences
  Sciences Health sciences
  Social sciences
  Arts and humanities
  Engineering and Architecture

130
124
196
88
269

16.1
15.4
24.3
10.9
33.3

Income levela

  Low
  Medium
  High

174
385
248

21.5
47.7
30.7

Residence
  With a family member
  In a student residence/flat
  With a couple/alone

458
287
622

56.6
35.8
7.6
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Bergen Social Media Addiction Scale (BSMAS)

The BSMAS (Andreassen et al., 2016; Spanish version: Vallejos-Flores et al., 2018) was 
used to assess PSMU over the past year. The scale comprises six items reflecting core 
addiction elements (i.e., salience, mood modification, tolerance, withdrawal, conflict, 
and relapse) proposed by Griffiths (2005). Items (e.g., “Do you feel an urge to use social 
media more and more?”) are responded to on a five-point Likert scale ranging from 1 (very 
rarely) to 5 (very often). Higher scores refer to a greater severity of PSMU. Items and asso-
ciated symptoms can be found in Table S1 of the Supplementary Material. Its robust psy-
chometric properties have been verified in different language versions (e.g., Andreassen 
et al., 2016; Monacis et al., 2017; Pontes et al., 2016; Zarate et al., 2023). In the present 
study, BSMAS showed high levels of internal consistency (α = 0.81, ω = 0.81) and an ade-
quate fit (χ2 = 15.70, df = 8; χ2/df = 1.96; CFI = 1.00; IFI = 1.00; NFI = 0.99; TLI = 0.99; 
RMSEA = 0.03).

Internet Gaming Disorder Scale–Short Form (IGDS9‑SF)

The IGDS9-SF (Pontes & Griffiths, 2015; Spanish version: Beranuy et al., 2020) was used 
to assess POG over the past year. The scale comprises nine items based on the criteria for 
internet gaming disorder in the DSM-5 (American Psychiatric Association, 2013). Items 
(e.g., “Do you feel preoccupied with your gaming behavior?”) are responded to on a five-
point Likert scale from 1 (never) to 5 (very often). Higher scores refer to a higher sever-
ity of POG. Items and associated symptoms can be found in Table S1 of the Supplemen-
tary Material. The IGDS9-SF has been found to have excellent psychometric properties in 
different languages (Poon et  al., 2021). The Spanish IGDS9-SF has been shown to have 
robust psychometric properties (Beranuy et  al., 2020; Maldonado-Murciano et  al., 2020; 
Sánchez-Iglesias et al., 2020). In the present study, IGDS9-SF showed high levels of inter-
nal consistency (α = 0.87, ω = 0.87) and an adequate fit (χ2 = 76.16, df = 27; χ2/df = 2.82; 
CFI = 1.00; IFI = 1.00; NFI = 0.99; TLI = 0.99; RMSEA = 0.05).

Depression, Anxiety, and Stress Scale‑21 (DASS‑21)

The DASS-21 (Lovibond & Lovibond, 1995; Spanish version: Daza et  al., 2002) was 
used to assess psychological distress. The 21-item scale comprises three subscales, each 
containing seven items related to depression (DASS-D), anxiety (DASS-A), and stress 
(DASS-S). Items (e.g., “I felt that life was meaningless”) are responded to on a four-point 
scale from 0 (did not apply to me at all) to 3 (applied to me very much, or most of the 
time). A higher score indicates greater symptoms of psychological distress. The Spanish 
DASS-21 has been shown to have robust psychometric properties (Daza et al., 2002). In 
the present study, the three DASS-21 subscales showed high levels of internal consist-
ency (depression: α = 0.90, ω = 0.90; anxiety: α = 0.88, ω = 0.88; stress: α = 0.88, ω = 0.88) 
and an adequate fit (depression: χ2 = 27.69, df = 14, χ2 / df = 1.98, CFI = 1.00; IFI = 1.00; 
NFI = 1.00; TLI = 1.00; RMSEA = 0.04; anxiety: χ2 = 14.41, df = 14; χ2/df = 1.03; 
CFI = 1.00; IFI = 1.00; NFI = 1.00; TLI = 1.00; RMSEA = 0.03; stress: χ2 = 23.10, df = 14; 
χ2/df = 1.65; CFI = 1.00; IFI = 1.00; NFI = 0.99; TLI = 1.00; RMSEA = 0.04).
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Short Form 36 Health Survey (SF‑36) (Ware and Sherbourne, 1992)

The SF-36 (Ware and Sherbourne, 1992; Spanish version: Vilagut et al., 2005) comprises 
36 items and assesses physical and mental health. In the present study, the three-item emo-
tional role limitations (ER) subscale was used. Items (e.g., “Accomplished less than you 
would like”) are responded to on a five-point scale from 1 (strongly disagree) to 5 (strongly 
agree). A higher score indicates a higher level of emotional role limitations. The psycho-
metric properties of SF-36 has been found to have robust psychometric properties among 
general populations (Su et al., 2014), university students (Zhang et al., 2012), and Span-
ish populations (Giraldo-Rodríguez and López-Ortega, 2024). In the present study, the 
ER subscale of the SF-36 showed high levels of internal consistency (α = 0.92, ω = 0.93) 
and an adequate fit (χ2 = 393.12, df = 76; χ2/df = 5.17; CFI = 1.00; IFI = 1.00; NFI = 1.00; 
TLI = 1.00; RMSEA = 0.04).

Assessment criteria

Table 2 shows the criteria used in the assessment of problematic online behaviours (GPIU, 
PSMU, and POG). Parallels can be seen between the first five criteria (i.e., loss of con-
trol relapse, conflict/jeopardization, preoccupation/salience, mood modification, and with-
drawal) in all three cases and between the first six criteria (the previous five and the addi-
tion of tolerance) in the case of PSMU and POG. The scale used to assess POG includes 
three further criteria (i.e., loss of interests, continuation despite problems, and deception).

Statistical Analysis

Descriptive and bivariate data analysis were performed in Jeffreys’ Amazing Statistics 
Program (JASP) version 0.17.1 (Intel) statistical software (JASP Team, 2023). Network 
data analysis was performed with R version 4.3.0 (R Core Team, 2023). For the distribu-
tion of variables, the absolute values of skewness ranged from 0.24 (ER) to 2.69 (POG), 
and the kurtosis values of kurtosis ranged from 0.16 (GPIU) to 9.38 (POG). Given the 

Table 2  Assessment tools and criteria used for generalized problematic internet use, problematic social 
media use and problematic online gaming

GPIU: generalized problematic internet use, PSMU: problematic social media use, POG: problematic 
online gaming

GPIU PSMU POG
Compulsive Internet Use Scale 
(CIUS-14)

Bergen Social Media Addiction Scale 
(BSMAS)

Internet Gaming Disorder 
Scale–Short Form (IGDS9-SF)

Loss of control Relapse Loss of control
Conflict Conflict Jeopardization
Preoccupation Salience Preoccupation
Coping or mood modification Mood modification Mood modification
Withdrawal Withdrawal Withdrawal

Tolerance Tolerance
Loss of interests
Continuation despite problems
Deception
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criteria of absolute skewness ≤ 2.0 and absolute kurtosis ≤ 7.0 (Kim, 2013), the distribu-
tion can be considered normal for all variables except for POG. First, means, standard 
deviations, range, reliabilities (Cronbach’s alphas and McDonald’s omegas), confirmatory 
factor analysis (CFA), and correlations between study variables were calculated. Multi-
ple criteria were used to evaluate the CFA fit: χ2/df ≤ 2 (Cole, 1987), the comparative fit 
index (CFI) ≥ 0.90, an incremental fit index (IFI) ≥ 0.90, normed fit index (NFI) ≥ 0.90, 
Tucker Lewis index (TLI) ≥ 0.90, and the root-mean-square error of approximation 
(RMSEA) < 0.08 (Kline, 2015). As χ2 is a sensitive sample size, the interpretation of the 
fit of the model was based on an overall assessment of the general pattern of all fit indi-
ces (Alavi et  al., 2020). Pearson’s correlations were used for all variables except POG, 
which used Spearman’s correlation. The following cut-off points were used to interpret the 
strength of the associations: small < 0.3, medium > 0.3, and large > 0.5 (Hemphill, 2003).

To examine the relationships between the problematic online behaviours studied, a 
network model was calculated with the 14 GPIU symptoms present in CIUS-14, the six 
PSMU symptoms present in BSMAS, and the nine POG symptoms present in IGDS9-SF 
(Network 1). To examine the relationship between GPIU, PSMU, and POG, psychological 
distress, and emotional role limitations, a second network model was generated (Network 
2). To simplify the model, the sum scores of CIUS-14, BSMAS, IGDS9-SF, three DASS 
subscales and the ER subscale of SF-36 were used instead of the symptoms scores.

The qgraph package (Epskamp et al., 2023) was applied to network visualisation and 
analysis. A Gaussian graphical model was computed using Least Absolute Shrinkage and 
Selection Operator (GLASSO) based on the Extended Bayesian Information Criterion 
(EBIC). GLASSO reduces spurious connections between nodes (symptoms in Network 1 
and variables in Network 2) by minimising small correlations to zero. The EBIC is a good-
ness of fit metric for model selection, which is adjusted by a hyperparameter γ. This hyper-
parameter was set to 0.5 to achieve an optimal balance between sensitivity and specificity 
(Foygel & Drton, 2010). The ‘Exclude pairwise method’ was used to manage missing data.

Network visualisation followed the Fruchterman–Reingold algorithm (Fruchterman & 
Reingold, 1991). Symptoms (Network 1) and variables (Network 2) were represented by 
‘nodes’ and the relationships between them by ‘edges’. Blue edges indicate positive links, 
while red edges indicate negative links. Moreover, the strength of the link between nodes 
is presented through the thickness and colour density of the connecting edge, where thicker 
and denser lines indicate stronger weights. In addition, the distance between the nodes 
showed the relationship between them. Finally, the centre of the network holds the nodes 
with higher correlations, whereas the edges of the network have the nodes with lower 
correlations.

In addition, edge weights and centrality of nodes were used to describe the network. The 
strength of the relationship between the nodes is indicated by an edge weight. The mini-
mum absolute value of the edge weight of 0.03 is deemed interpretable (Isvoranu et al., 
2017). Centrality describes the relative significance of the various nodes within a network. 
A central node is closely related to other nodes, and, when activated, other symptoms 
are likely to be affected as well. On the other hand, a low centrality symptom has fewer 
links to other nodes and less impact on the network. Strength, betweenness, closeness, and 
expected influence are frequently cited measures of centrality (Opsahl et al., 2010).

Following this, the edge accuracy and the stability of the centrality coefficients of Net-
work 1 were evaluated using the bootnet package (Epskamp, 2023). The accuracy of edge 
weights was examined using bootstrap 95% non-parametric confidence intervals (CIs). 
Narrower CIs imply a more accurate estimate of the edge (Epskamp et al., 2018). The sta-
bility of the centrality indices was estimated using case-dropping bootstrapping (Epskamp 
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& Fried, 2018). This coefficient reflects the correlation between the original centrality indi-
ces (based on the full data) and the correlation obtained from the subset of data represent-
ing different percentages of the overall sample. Epskamp et al. (2018) suggested that the 
correlation stability coefficient should not be below 0.25, and preferably it should be above 
0.5. In the present study, the stability of the centrality indices and the edge accuracy of the 
network were examined using the aforementioned procedures. Both procedures were esti-
mated with 1000 bootstraps.

To investigate the communities between the different symptoms of PIU, explora-
tory graph analysis (EGA) (Golino and Epskamp, 2017) was used. This network analytic 
approach allows the implementation of a community detection algorithm, facilitating the 
empirical identification of clusters in multidimensional data (Christensen, 2020). The Lou-
vain community detection algorithm was used since it has been shown to perform well 
with ordinal data (Christensen, 2020). The EGAnet package (Golino & Christensen, 2023) 
was used to replicate EGA networks 1,000 times with random sample permutation. The 
qgraph package was used to visualise the median EGA network.

Finally, to examine the bridge centrality between PIU symptoms, the networktools pack-
age (Jones, 2023) was used to estimate the bridge strength and bridge expected influence 
(both 1-step and 2-step).

Results

Descriptive Statistics

Table 3 presents descriptive statistics and bivariate correlations between the psychological 
variables. GPIU, PSMU, and POG were positively correlated, with a very strong correla-
tion between GPIU and PSMU, a medium correlation between GPIU and POG, and a small 
correlation between PSMU and POG. GPIU and PSMU showed positive medium correla-
tions with all three subscales of psychological distress and with emotional role limitations. 

Table 3  Means, standard deviations (SDs) and Pearson/Spearman correlations of the study variables 
(N = 807)

GPIU: generalized problematic Internet use, PSMU: problematic social media use, POG: problematic 
online gaming, Dep: depression, Anx: anxiety, Str: stress, ER: emotional role functioning, α: Cronbach’s 
alpha coefficient, ω: omega coefficient, M: mean, SD: standard deviation, Rg: range. *p < 0.05 **p < 0.01 
***p < 0.001 (2-tailed)

Variable 1 2 3 4 5 6 7

1. GPIU —
2. PSMU 0.72*** —
3. POG 0.36*** 0.21*** —
4. Dep 0.38*** 0.33*** 0.16*** —
5. Anx 0.33*** 0.37*** 0.08* 0.68*** —
6. Str 0.32*** 0.34*** 0.07* 0.71*** 0.81*** —
7. ER 0.38*** 0.38*** 0.06 0.60*** 0.57*** 0.58*** —

M 17.67 11.66 11.61 5.99 5.94 8.23 8.23
SD 9.85 4.68 4.44 5.07 5.14 4.90 4.03
Rg 0 – 52 6 – 30 9—42 0—21 0—21 0—21 3—15
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POG showed positive and small correlations with the three subscales of psychological dis-
tress. The correlation between POG and emotional role limitations was not significant.

Network 1: Network Analysis of the Symptoms of GPIU, PSMU, and POG

With 29 nodes, the maximum number of edges in this network was 406. However, the 
EBICglasso estimation used in the analysis reduced the number of non-zero edges that 
were estimated to be 187 (46.1%). The GPIU, PSMU and POG symptom communities 
were visualised based on their original symptom groups in the GPIU, PSMU, and POG 
network structure in Fig. 1.

The weights matrix between the CIUS-14, BSMAS, and IGDS9-SF nodes of the net-
work analysis is shown in Table S2 of the Supplementary Material. The mean weight was 
0.033. A total of 121 edges (29.8%) had an absolute value greater than or equal to 0.03, and 
109 edges (26.8%) had a positive value greater than or equal to 0.03. Some of the positive 
stronger edges, in decreasing order, were between: GPIU12 (coping or mood modification) 
and GPIU13 (coping or mood modification); GPIU1 (loss of control) and GPIU2 (loss of 
control); GPIU6 (preoccupation) and GPIU7 (preoccupation); GPIU14 (withdrawal) and 
PSMU5 (withdrawal); GPIU9 (loss of control) and PSMU4 (relapse); PSMU1 (salience) 

Fig. 1  Network of the GPIU, PSMU, and POG symptoms, based in CIUS-14, BSMAS, and IGDS9-SF 
items, respectively. Note. GPIU: Generalized problematic internet use, PSMU: Problematic social media 
use, POG: Problematic online gaming. Symptoms are represented by nodes and connections are represented 
by edges. Blue edges indicate positive links, and red edges indicate negative links. The strength of the link 
between nodes is presented through the thickness and colour density of the connecting edge. The distance 
between the nodes showed the relationship between them. The centre of the network holds the nodes with 
higher correlations
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and PSMU2 (tolerance); and GPIU13 (coping or mood modification) and PSMU3 (mood 
modification).

The negative stronger edges, in decreasing order, were between: PSMU4 (relapse) and 
POG8 (mood modification); GPIU2 (loss of control) and POG8 (mood modification); 
GPIU13 (coping or mood modification) and POG5 (loss of previous interests); GPIU4 
(preoccupation) and GPIU8 (conflict); GPIU8 (conflict) and POG3 (tolerance); PSMU3 
(mood modification) and POG6 (continuation despite problems); and GPIU14 (with-
drawal) and POG7 (deception).

Figure 2 presents the stability of the edge, which was calculated using 1000 bootstrap 
iterations and represented by 95% non-parametric confidence intervals (CIs). It was appar-
ent that specific edge weights exhibited higher accuracy, indicated by narrower bands. 
Additionally, the majority of edges closer to 0 appeared to lack significance, as they 
crossed the 0 line in the bootstrapped samples.

The plots for the centrality indices (betweenness, closeness, strength, and expected 
influence) in terms of z-scores are shown in Fig. 3 (see Table S1 in the Supplemental Mate-
rials for the exact values). In general, higher values of centrality indices suggest greater 
centrality. Considering strength, the nodes with the highest sum of absolute edge weights 
were GPIU13 (coping or mood modification), GPIU7 (preoccupation) and POG6 (con-
tinuation despite problems). In contrast, the three nodes with the lowest strength central-
ity values were GPIU3 (conflict), GPIU5 (loss of control), and PSMU1 (salience). Taking 
into account the closeness, the nodes with the highest inverse sum of the shortest paths 
were GPIU14 (withdrawal) and PSMU5 (withdrawal). In contrast, the three nodes with the 
lowest centrality values of closeness were GPIU3 (conflict), GPIU4 (preoccupation), and 
GPIU5 (loss of control). Considering betweenness, the nodes with the shortest distance 

Fig. 2  Estimation of edge stability using a non-parametric bootstrapped estimate (1000 bootstraps). Note. 
The edges are represented by the x-axis, and each line on the y-axis corresponds to a particular edge. The 
grey bars represent the 95% confidence intervals for the estimates, while the red line is the estimate of edge 
stability
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relative to other nodes were PSMU4 (relapse), POG6 (continuation despite problems) and 
GPIU14 (withdrawal).

In contrast, the three nodes with the lowest betweenness centrality values were GPIU3 
(conflict), GPIU4 (preoccupation), and GPIU5 (loss of control). Taking into account the 
expected influence, the nodes with the highest sum of edge weights that accounted for both 
positive and negative relationships were GPIU13 (coping or mood modification), GPIU9 
(loss of control), GPIU7 (preoccupation) and POG2 (withdrawal). In contrast, the three 
nodes with the lowest expected influence centrality values were GPIU3 (conflict), GPIU5 
(loss of control), and POG8 (mood modification).

Figure 4 illustrates the evaluation of the stability of the four centrality indices by using 
case-dropping bootstrapping. It is recommended that the centrality coefficients should be 
not less than 0.25 and preferably exceed 0.5. All centrality coefficients were above 0.25, 
and expected influence and strength coefficients were greater than 0.5. Therefore, the cen-
trality coefficients can be confidently interpreted, particularly strength and expected influ-
ence coefficients.

The results of bootstrapped EGA showed that a network with four dimensions/clusters 
was the most prevalent (n.Boots = 1000, median dimensions = 4, SE = 0.434; 4-dimen-
sional solution occurred in 76.7% of replica networks). A median EGA network is included 
in Fig.  5. Dimension 1 grouped the nodes GPIU1, GPIU2, GPIU5 and GPIU9 (loss of 
control), GPIU3, GPIU 8, and GPIU11 (conflict), PSMU4 (relapse), and PSMU6 (con-
flict). Dimension 2 included nodes GPIU4, GPIU6, GPIU7 (preoccupation), and GPIU10 

Fig. 3  Centrality plots for the association in the network of each node in standardized z values. Note. Val-
ues shown on the x-axis are standardized z-scores. GPIU: Generalized problematic internet use, PSMU: 
Problematic social media use, POG: Problematic online gaming
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(conflict). Dimension 3 grouped the nodes PSMU1 (salience), PSMU2 (tolerance), PSMU5 
(withdrawal), GPIU14 (withdrawal), GPIU12 (coping or mood modification), GPIU13 
(coping or mood modification), and PSMU3 (mood modification). Dimension 4 included 
the nine nodes of POG.

According to the bridge centrality metrics of the nodes (1-step bridge expected to influ-
ence, 2-step bridge expected influence, and bridge strength), GPIU11 (conflict) of Dimen-
sion 1, GPIU7 (preoccupation) of Dimension 2, GPIU13 (coping or mood modification) of 

Fig. 4  Stability of centrality measures

Fig. 5  Median bootstrapped 
exploratory graph analysis 
(EGA) network. Note. GPIU: 
Generalized problematic internet 
use, PSMU: Problematic social 
media use, POG: Problematic 
online gaming. Each colour 
corresponds to one of the four 
dimensions
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Dimension 3, and POG6 (continuation despite problems) of Dimension 4 were the bridge 
symptoms (symptoms that connect the different dimensions).

Network 2: Combined GPIU, PSMU, POG, Depression, Anxiety, Stress, and Emotional 
Role Limitations Network

Figure 6 shows a visualisation of the network of problematic online behaviours together 
with the depression, anxiety, stress, and emotional role limitations variables, after con-
trolling for age, gender, and field of knowledge. With 10 nodes, the maximum number of 
edges in this network was 45. However, the EBICglasso estimation used in the analysis 
reduced the number of nonzero edges that were estimated to 30 (66.7%). It was noticed that 
connectivity was stronger between the problematic online behaviour nodes and between 
the depression, anxiety, stress, and emotional role limitations nodes.

The weights matrix between the total score of CIUS-14, BSMAS, IGDS9-SF, DASS-
D, DASS-A, DASS-S, SF-36-RE from the network analysis is shown in Table S3 of the 
Supplementary Material. The mean weight was 0.051. A total of 13 edges (61.9%) had an 
absolute value greater than or equal to 0.03. For the four external variables, the edges of 
depression and anxiety, depression and stress, and depression and emotional role were pos-
itive. The edge weights were 0.21, 0.32, and 0.25, respectively. The edges for anxiety and 
stress, and anxiety and emotional role were positive, with edge weights of 0.56 and 0.11, 
respectively. The edge for stress and emotional role was positive, with edge weights of 
0.12. GPIU was positively associated with depression (0.091) and emotional role (0.080). 

Fig. 6  Network of GPIU, PSMU, POG, depression, anxiety, stress and emotional role limitations, based in 
CIUS-14, BSMAS, IGDS9-SF, DASS-D, DASS-A, DASS-S, SF-36-RE total score, respectively, after con-
trolling for age, gender, and field of knowledge. Note. GPIU: Generalized problematic Internet use, PSMU: 
Problematic social media use, POG: Problematic online gaming, Dep: depression, Anx: anxiety, Str: stress, 
ER: emotional role limitations. Variables are represented by nodes and connections are represented by 
edges. Blue edges indicate positive links, and red edges indicate negative links. The strength of the link 
between nodes is presented through the thickness and colour density of the connecting edge. The distance 
between the nodes showed the relationship between them. The centre of the network holds the nodes with 
higher correlations



International Journal of Mental Health and Addiction 

1 3

PSMU was positively associated with anxiety (0.065) and emotional role (0.088). POG 
was positively associated with depression (0.036).

The strength centrality indices for depression, anxiety, stress, and emotional role limita-
tions were 0.683, 0.710, 0.886, and -0.059, respectively. Therefore, apart from the emo-
tional role limitations, the other variables can be considered central motivation nodes in 
the combined problematic online behaviour—psychological distress—emotional role limi-
tations network.

Discussion

In the present study, an item-level network analytic approach, combined with a community 
detection algorithm, was implemented among a sample of university students to (i) deter-
mine to what extent symptoms of GPIU, PSMU, and POG may be associated with each 
other, and (ii) test whether symptoms of these three problematic online behaviours form 
distinct entities. The resulting network structure exhibited satisfactory stability and accu-
racy indices. Finally, a total scores level network analysis was conducted to (iii) examine 
whether there is a relationship between these problematic online behaviours, psychologi-
cal symptoms (i.e., depression, anxiety, and stress), and a well-being-related variable (i.e., 
emotional role limitations).

All variables (GPIU, PSMU, POG, stress, anxiety, depression, and emotional role limi-
tations) were associated with each other in the bivariate correlational analysis conducted, 
with the exception of POG and emotional role limitations. However, it should be noted that 
the effect sizes of the associations ranged from small (the lowest correlation was r = 0.07 
between POG and stress) to large (the highest correlation was r = 0.72 between GPIU and 
PSMU).

Focusing on problematic online behaviours, in addition to the high correlations between 
GPIU and PSMU, the correlations were small between POG and PSMU (r = 0.21) and 
medium between POG and GPIU (r = 0.36). These findings align with the hypothesis that 
problematic behaviours on the internet are interconnected through overarching pathways 
(Billieux, 2012; Brand et al., 2019). Furthermore, the fact that there were higher correla-
tions of the two specific behaviours with GPIU is in line with the spectrum hypothesis 
according to which GPIU would encompass the set of internet-mediated problem behav-
iours (Starcevic & Billieux, 2017). Lower correlations between PSMU and POG could be 
interpreted by different preferences in the choice of online activities that serve as predis-
posing variables for one or the other specific problem behaviour (Brand et al., 2019). The 
results of the present study are strongly related to recent empirical research (Tereshchenko 
et al., 2022; Wong et al., 2020).

Regarding the first hypothesis  (H1), it was expected that the symptoms of GPIU, PSMU, 
and POG would be positively associated with each other. The results showed that  H1 was 
partially supported. The network of symptoms of the problematic online behaviours evalu-
ated was moderately sparse, and only 46.1% of the symptoms showed connections with 
another symptom, and 29.8% of them had a significant absolute value (≥ 0.03). The strong-
est associations were between items that assessed the same symptoms of coping or mood 
modification, loss of control, and preoccupation of GPIU. Next, were between GPIU and 
PSMU items that evaluated the same symptom of withdrawal control/relapse, respectively. 
Furthermore, in the case of POG, the strongest associations were found between pairs of 
items that assessed the different symptoms of this construct.
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On the other hand, negative connections were found between the POG items and some 
GPIU and PSMU items. The more pronounced connection between GPIU and PSMU, 
compared to these two forms of PIU and POG, could indicate that, despite the presence 
of shared elements between these problematic behaviours (Brand et  al., 2019; Epskamp 
et al., 2018), there is some variability between them. This assertion is further supported by 
 H2. Regarding the associations between the different symptoms of each of the disorders, 
the strongest connections were established between the symptoms of loss control/relapse 
and conflict, and between the symptoms of withdrawal and mood modification in GPIU 
and PSMU, between the symptoms of salience and tolerance in PSMU, and between with-
drawal and tolerance, preoccupation and withdrawal, loss of control and loss of previous 
interests, loss of previous interests and deception, and preoccupation and loss of control in 
POG. These findings suggest that there are greater similarities between GPIU and PSMU 
than between them and POG.

On the other hand, the assessment of centrality indices showed the relative importance 
of the different symptoms of GPIU, PSMU, and POG within the broader network of the 
three analysed behaviours (Epskamp et al., 2018). Symptoms with more frequent connec-
tions and shorter trajectories included: “Use the internet to escape from your sorrows or 
get relief from negative feelings” (coping or mood modification), “Feel restless, frustrated, 
or irritated when you cannot use the internet” (withdrawal), “Look forward to your next 
internet session” (preoccupation) in GPIU, “Tried to cut down on the use of social media 
without success” (relapse) and “Become restless or troubled if you have been prohibited 
from using social media” (withdrawal) in PSMU, and “Continued your gaming activity 
despite knowing it was causing problems between you and other people” (continuation 
despite problems) in POG.

These symptoms are more frequently and strongly connected to other symptoms of 
problematic online behaviours and may increase the risk of current symptomatology, while 
increasing the likelihood of developing further problem behaviours (Fried et  al., 2017). 
Moreover, even the less impactful symptoms of problematic online behaviours in the over-
all network could offer meaningful insights. For example, the less influential symptoms 
identified in the present study included “Do others (e.g., partner, children, parents) say 
you should use the internet less” (conflict) and “Are you short of sleep because of the 
internet” (loss of control) in GPIU, and “Spent a lot of time thinking about social media or 
planned use of social media” (salience) in PSMU. This means that these symptoms may be 
more peripheral than in the core of their disorder (West & Brown, 2013).

It was also hypothesised that each specific problematic behaviour investigated in the 
study would form distinct clusters of symptom severity at the item-level responses, while 
the umbrella constructs of GPIU would not constitute a specific disorder  (H2). The commu-
nity detection algorithm showed the existence of four clusters. One of them corresponded 
to the nine items of the POG scale, another corresponded to the preoccupation items and 
one of the conflict items of the GPIU, while two other communities had mixed items from 
the GPIU and PSMU scales, one focussing on the items of loss of control/relapse and con-
flict, and the others on salience, tolerance, withdrawal, and mood modification. These find-
ings indicate that  H2 was partially supported. First, it was shown that the PSMU and POG 
items formed distinctive clusters. This result demonstrates that although the specific prob-
lematic online behaviours analysed were associated with each other, they were independent 
psychopathological entities, which is also in line with previous research using the same 
methodological approach (Li et al., 2023b; Rozgonjuk et al., 2021; Zarate et al., 2022).

Furthermore, the finding of two clusters consisting of GPIU and PSMU items also sup-
ports the spectrum hypothesis by suggesting that GPIU and PSMU are not separate entities, 
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with the former acting as a nonspecific disorder. This result supports the idea that problem-
atic online behaviours are specific (Brand et al., 2019; Montag et al., 2015) and that the 
internet is only the medium that facilitates them (Griffiths, 2000; Meerkerk et  al., 2009; 
Shaffer et al., 2000; Starcevic & Billieux, 2017). The identification of a cluster containing 
GPIU-specific items (Dimension 2) requires an explanation. It might have been expected 
that the preoccupation symptoms of GPIU would align with the salience symptoms of 
PSMU, given their analogous nature as discussed in the literature (e.g., Griffiths, 2000, 
2005; Meerkerk et  al. (2009). However, the formulation of these items differs, possibly 
referring to related but distinct symptoms.

On the other hand, by identifying a specific cluster with POG items, the results provide 
evidence to affirm that POG is a disorder independent of GPIU. This result is in line with 
the authors who consider these disorders as separate constructs (Griffiths, 2018; Király 
et  al., 2014; Pontes & Griffiths, 2014), as well as with previous evidence using the net-
work analysis approach (Baggio et al., 2018; Li et al., 2023b). Overall, these results suggest 
that GPIU being a generic concept that includes other specific behaviours such as PSMU 
(Billieux, 2012; Starcevic & Billieux, 2017), POG would not be included among them. 
Therefore, GPIU and POG, while showing significant connections between some of their 
symptoms, are different entities.

Symptoms with the highest bridge centrality indices were continuation despite prob-
lems for POG and symptoms associated with conflict, preoccupation, coping, and mood 
modification for GPIU. These symptoms could heighten the chances of adopting cross-
problematic online behaviours and/or adopting a new form of problematic behaviour while 
disengaging from a preexisting one (Zarate et al., 2022).

Finally, it was hypothesised that GPIU, PSMU, and POG would be positively 
associated with depression, anxiety, stress, and emotional role limitations  (H3). The 
results showed that  H3 was partially supported. Network 2 was reasonably dense, with 
61.9% of the nodes showing significant connections with other nodes. In terms of 
significantly connected nodes, (i) GPIU was positively associated with depression 
and emotional role limitations, (ii) PSMU was positively associated with anxiety and 
emotional role limitations; and (iii) POG was positively associated with depression. 
In addition, the nodes for depression, anxiety, and stress were connected to each other 
and to the node for emotional role limitations. Furthermore, it was found that the 
nodes corresponding to the variables of depression, anxiety, and stress were central in 
the network, while emotional role limitations had a low value in the strength central-
ity coefficient.

With these results and theoretical models that explain the development of problematic 
online behaviours (e.g., Brand et  al., 2019; Kardefelt-Winther, 2014), it could be inter-
preted that an increase in emotional distress would be associated with the risk of problem-
atic use of different internet activities, with depressive symptoms associated with GPIU 
and POG and anxiety symptoms with PSMU (Chang et  al., 2022; Lai et  al., 2023; Liu 
et al., 2021). GPIU and PSMU would, in turn, be associated with the emotional role as an 
indicator of mental health (Machimbarrena et al., 2019). Social relationships are predictors 
of positive development at this stage of life (O’Connor et al., 2011). Therefore, emotional 
health could be affected when they are mainly located in the virtual context. Furthermore, 
the finding of a connection of emotional role limitations with GPIU and PSMU, but not 
POG, could also be related to the nature of the activity.

In their habitual connection to social networks, students often engage passively, which 
has been shown to have a more pronounced impact on mental health than active use (Ver-
duyn et al., 2021). On the contrary, many videogame genres require significant cognitive 
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resources (Dale et al., 2020), posing challenges to meet these demands within specific daily 
contexts, such as professional or academic settings, which could act as protective factors 
for emotional well-being.

Limitations

The present study has several limitations that should be considered when interpreting the 
results. First, the sample used, although relatively large in size, came from a single Span-
ish university. This university has specific characteristics (i.e., large size, public teaching, 
bilingual Spanish–English instruction), and is situated within a specific demographic con-
text (i.e., urban population concentration, a high proportion of young residents, significant 
national and international migration, widespread access to tertiary education, and medium 
socioeconomic backgrounds), that make it serve as a representative example of institutions 
sharing similar sociocultural features. However, the limitations related to the generalisabil-
ity of the results make it advisable to replicate the study among samples of university stu-
dents from other regions with different sociocultural characteristics. For example, future 
studies could investigate similar relationships within populations with distinct characteris-
tics, such as rural communities. In these settings, individuals may employ different coping 
mechanisms to deal with negative emotional states, which diverge from the reliance on the 
internet and its functions. Moreover, to address the limitations associated with convenience 
sampling, future studies could employ more rigorous sampling methods, such as random 
sampling or a combination of multiple sampling techniques to enhance the representative-
ness of the sample.

Second, only self-report instruments were used to collect the data. These techniques 
may have some limitations related to insufficiency and confusion in the understanding of 
the questions, social desirability, distortion of the truth, and/or memory bias (Ibáñez Agu-
irre, 2016). For future research, qualitative methods, such as interviews and focus groups, 
are recommended, which could improve the completeness of the variables’ assessments, by 
providing a nuanced and contextual understanding of experiences, perceptions, and mean-
ings associated with the studied variables. Furthermore, the assessment of variables could 
benefit from the use of daily logs to reduce recall bias. Moreover, considering the tendency 
to normalise problematic online behaviour, it is recommended that future studies comple-
ment self-report assessments with an external evaluation. For example, the perspective of a 
roommate or partner could offer additional insights, facilitating the cross-verification of the 
information provided by the individual in question.

Third, in the present study, only one variable assessing well-being (i.e., emotional role 
limitations) was considered. Future research could examine the relationships between prob-
lematic online behaviours and other potentially-related mental health variables such as life 
satisfaction, perceived social support, or self-esteem.

Fourth, network analysis embraces a formative perspective in understanding mental 
disorders. Consequently, the connections between variables are interpreted as causal sys-
tems (van Borkulo et al., 2015). However, given the use of cross-sectional data in the pre-
sent study, the assumption of causality is precluded. Subsequent investigations may seek 
to tackle this issue by utilising longitudinal or experimental designs. This would facilitate 
the examination of directionality in the relationships among problematic online behaviour 
symptoms and psychological variables. For example, future research could investigate the 
relationships between PIU symptoms and mental health variables at various points in time, 
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spanning from childhood to university years, in order to establish the temporal sequence 
between them.

Finally, three problematic online behaviours were assessed, which, although they are the 
most studied in the university student population, are not the only ones on the spectrum. 
Future studies could include the analysis of other behaviours such as problematic online 
gambling, shopping, or pornography.

Theory‑Based Implications

The present study makes important theoretical contributions to the field of online problem 
behaviours. The application of the network analysis approach to the symptoms of three 
problematic online behaviours provided support for conceptions that argue that GPIU is 
a nonspecific disorder, encompassing the entire spectrum of online problem behaviours 
(Fineberg et al., 2018). The present study also supports the idea that PSMU and POG are 
independent constructs that, although they share the same medium (i.e., the internet), they 
possess distinctive characteristics that make them worthy of detailed analysis (Billieux, 
2012; Starcevic & Billieux, 2017).

The present study also provided additional evidence for conceptions that separate POG 
from the PIU spectrum (Király et al., 2014). Although GPIU and POG are disorders that 
share elements, such as the common elements of addictive disorders (Griffiths, 2005), 
gaming is an activity that does not need the online component to be realised, and its prob-
lematic use develops from different motivations and processes. Moreover, the similarities 
between GPIU and PSMU may reflect greater overlaps between these problematic behav-
iours. That is, the functions that social media enable (e.g., maintaining social relationships) 
are one of the main reasons why individuals use the internet (Statista, 2024), so it may be 
that when answering CIUS-14, when assessing their internet problem behaviour, they had 
social media networks largely in mind. For all these reasons, for future research, abandon-
ing the study of generalised behaviour in favour of the analysis of specific behaviours is 
advocated.

Practice‑Based Implications

The findings have practical implications for the assessment and intervention of these prob-
lem behaviours. In terms of assessment, the results suggest that although these behaviours 
have common elements (Griffiths, 2005), they need to be specifically assessed, both in 
research and in clinical practice. Therefore, it is recommended, for future diagnostic manu-
als, to include different internet-mediated behaviours, as they present characteristics that 
make them distinctive.

In the framework of the intervention, the results of the present study may be benefi-
cial in the treatment of problematic online behaviours among university students. More 
specifically, based on the results presented and taking into account the applications in the 
network approach field (Borsboom, 2017), it is necessary to treat symptomatology, focus-
ing on symptoms of coping or mood modification, withdrawal and preoccupation of GPIU, 
relapse and withdrawal in PSMU, and continuation despite problems in POG, as they are 
central in the network. Additionally, to avoid comorbidity and transmission of symptoms 
from one form to another, it is recommended to treat bridging symptoms, continuation 
despite problems for POG, and symptoms associated with conflict, preoccupation, and 
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coping/mood modification for GPIU. Finally, evidence of relationships between problem-
atic online behaviours and symptoms of depression, anxiety, and stress, as well as the cen-
trality of these variables in the joint network, suggests that treatment of these symptoms 
could have positive effects on these problematic behaviours. The ultimate purpose would 
be to contribute to the well-being of these students.

Conclusion

The present study identified a network of interrelated nodes between the symptoms of 
GPIU, PSMU, and POG, with the most pronounced associations observed between the 
analogous symptoms of GPIU and PSMU. These symptoms were grouped into four distinct 
dimensions, including one exclusive to the nine symptoms of POG, another that comprised 
preoccupation and a conflict symptom of GPIU, a dimension that comprised loss of con-
trol/relapse and conflict symptoms of GPIU and PSMU, and a final dimension that com-
prised salience and tolerance symptoms of PSMU and withdrawal and mood modification 
symptoms of GPIU and PSMU. Finally, relevant connections between depression and both 
GPIU and POG, anxiety and PSMU, and emotional role limitations and both GPIU and 
PSMU were established.
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