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Abstract Editorial Record

Depressive and anxious syndromes have been proposed as risk factors First submission received:
and as consequences of Problematic Internet Use (PIU). There has been no study  April 6, 2020

relating affective symptoms in subjects with Problematic Internet Use and those with

major depressive and anxious syndromes. In this study, three samples were collected: ~ Revisions received:

two from ambulatory clinical settings of the North Lisbon Hospital Centre (1. Centre for ~ April 4, 2021

PIU and 2. Out-patient psychiatry consultation for adolescents and young adults)  September 14, 2022

and a control group from Faculdade de Medicina da Universidade de Lisboa. Internet

use profile and affective psychopathology were assessed and socio-demographic ~ Accepted for publication:
characteristics were controlled. The results revealed that both the PIU group  December 5, 2022

and the clinical group presented significantly higher depression and anxiety scores

than the control group while there was no significant difference between them. Also, Editor in charge:
Problematic Internet Users, similarly to the clinical group, tend to live in less functional ~ David Smahel

families. We speculate that the similitude between samples and yet such different

clinical presentations could be explained if Internet acted as a buffer to affective

psychopathology. These findings warrant exploring the possibility of PIU as new

(and generation biased) psychopathology of depressive or anxious states.
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Introduction

Internet emerges in this digital era as an useful instrument of work, leisure and culture, and the multiple virtual
alternatives offer a sense of affection, inclusion and self-efficacy that inevitably attract a large part of the
population (Kirmayer et al., 2013). Given this globalized online immersion of the population, the benefits are
obvious and objective, but the risks and consequences are also critical to analyse (Kircaburun & Griffiths, 2018;
Lam, 2014; Lemenager et al., 2018). Despite being an extremely popular topic of the moment, research remains
inconsistent, therefore it is not yet possible to define consistent guidelines for an appropriate use (Griffiths, 2004;
Laconi et al., 2014; Starcevic & Aboujaoude, 2017).

The dysfunctional use of the Internet is being conceptualized as Problematic Internet Use (PIU) and described as
a persistent involvement in non-essential online activities that results in negative emotional and social



consequences (Barry et al., 2017). Problematic Internet users seem of be primarily adolescents and young adults
who, depending on the use of the Internet, left alternative routines, reduced family coexistence, reduced offline
social contacts, and directly or indirectly compromised their academic or occupational obligations (Gémez et al.,
2017; Young, 1998).

Numerous authors proposed different models to explain this inappropriate use of the Internet that implies
negative consequences for the self. In line with the cognitive-behavioral model of Problematic Internet Use,
maladaptative cognitions about the self (i.e., perfectionism discrepancies) and the world (i.e., social hopelessness)
have primary importance in the development of a preference for online interaction (Davis, 2001). In line with the
addiction model, executive control processes are particularly reduced in individuals with Problematic Internet Use
as in substance use disorders (Brand et al., 2014).

Griffiths' component model of behavioural addiction unifies the symptoms of behavioural addictions. More
precisely, Griffiths postulates that five behavioural addiction criteria occur in all behavioural addictions (Griffiths,
1996, 2005), namely salience (online activity is so central in life that it interferes with basic needs like sleep, food
or hygiene), mood modifications (online activity is used to achieve a positive change in mood serving as a coping
strategy to manage negative emotions), tolerance (more and more hours are needed to achieve the same mood
swing), withdrawal (feelings of tiredness and irritability, sometimes of severe dysphoria, when the Internet is
inaccessible) and conflict (aggressive reactions when restriction is imposed, often in breach with habitual
personality traits; Gonzalez-Bueso et al., 2018; Muller et al., 2019; Yu et al., 2013). According to Griffiths' model,
when only some symptoms are present, this can indicate problematic behaviour (Griffiths, 1996, 2005).

Most authors separate generalized Internet use disorder from specific Internet use disorders like problematic
gaming, problematic social media use, problematic pornography use, etc. (Brand et al., 2016; Cudo et al., 2020;
Pontes, 2017; Wartberg et al., 2020). This research aims to evaluate generalized Internet use and therefore does
not specify into its different groups.

Nevertheless, it is important to mention specifically Internet Gaming Disorder (IGD) as it is the only condition that
has been acknowledged in the Internet Classification of Diseases (ICD) and is under investigation in the DSM-5.
The appendix lll of the DSM-5 includes, also as criteria, preoccupation or obsession, loss of control, loss of interest,
continued overuse, deceiving, escape from negative feelings and functional impairment (APA, 2013, p. 795). Recent
research suggest that IGD and PIU are different conditions or that IGD is a subtype of PIU.

Therefore, the criteria proposed by Griffiths and by the DSM are mentioned here to help the identification and
analysis (not the formal diagnosis as there are not yet consistent criteria proposed specifically for PIU.

Nevertheless these criteria appear to be supported by neurobiological research that considers PIU as a disorder
that affects reward and impulsive/inhibition brain pathways, as it is unambiguous that Internet is able to provide,
in most situation, more intense stimuli and stronger sensations than every day’s real life (Balconi et al., 2017; Ding
et al., 2013, 2014; Hong, Kim, et al., 2013; Hong, Zalesky, et al., 2013; S. Park et al., 2013; S. M. Park et al., 2013).
This possible explanation is not sufficient to understand why some users engage in a dysfunctional use and others
don't.

In recent years, concerns have been raised regarding links between affective disorders, namely depressive and
anxious major syndromes, and PIU (Gamez-Guadix, 2014; Strong et al., 2018).

Affective disorders such as depression and anxiety have been shown to have bidirectional interactions with the
social environment that influence the path of illness onset and maintenance (Marroquin, 2011). In the global
population, depression and anxiety have an approximate prevalence of 4.7% and 7.3%, respectively (Baxter et al.,
2012; Ferrari et al., 2013; Lam, 2014). These disorders have high levels of comorbidity, impact the quality of social
relationships and are very common mental health issues, with an onset usually during adolescence (Hirschfeld,
2001; Rosenquist et al., 2011; Steger & Kashdan, 2009).

Considerable disagreement exists as to associations that Internet use may have with these two disorders (Best
et al., 2014; Shapiro & Margolin, 2014). In this social perspective, on one hand, Internet use may protect from
mental iliness, as it supports, enables, and extends social interaction (boyd & Ellison, 2007; Ellison et al., 2007;
Wilson et al., 2012) giving a sense of belonging and of social connectedness (Baek et al., 2013; Guo et al., 2014; Jin,
2013; Lee et al., 2013; Manago et al., 2012; Oh et al., 2014). On the other hand, there are many opportunities for
miscommunications and mismanaged expectations, and maladaptive tendencies can be exaggerated, leading to
a greater sense of isolation (Baek et al., 2013; Best et al., 2014; Steger & Kashdan, 2009). Indeed, the literature, in
this field, is divided between studies that consider that anxious and depressive symptoms promote the



dysfunctional use of the Internet, and others that defend the opposite: it is the PIU that promotes angodepressive
symptoms (Hawi et al., 2018; Hirschfeld, 2001; S. Park et al., 2013; Tan et al., 2016; Weinstein et al., 2015).

We put forward as a general goal of the present investigation the analysis of the relationship between depressive
and anxious symptoms and Internet use.

H1: Problematic Internet Users would have some affective symptomatology, but different from those with major
depressive or anxious symptoms.

H2: Problematic Internet Users would have symptoms resembling those of people with diagnosed affective
disorders, suggesting PIU would be a new manifestation of disorders already known.

H3: Problematic Internet Users would have no other significant comorbid psychopathology, which would be in line
with the idea that PIU is an independent nosologic entity by exclusion of the others (Aarseth et al., 2017; Kardefelt-
Winther, 2014; Kardefelt-Winther et al., 2017; Young, 1998).

Lastly, we aimed to determine the correlation between family functioning, angodepressive symptoms and Internet
use.

Methods

Design and Subjects

A correlation and comparative naturalistic study was designed to evaluate the interaction between PIU and anxiety
and depression. Three samples were collected from July 2018 to December 2019, giving a total of 79 adolescents.

Asample of 17 Problematic Internet Users diagnosed according to the DSM-5 appendix Il proposed criteria (Muller
et al., 2019) was collected from the PIU Nucleus of the Department of Psychiatry and Mental Health of Santa Maria
University Hospital. This Unit, a pioneer in Portugal since 2014, works with an outpatient program for adolescents
and young adults aged 15 years-old or over who consider (or more often, whose family considers) that Internet
has become a problem interfering with normal functioning.

A sample of 30 adolescents and young adults with anxious and depressive syndromes diagnosed according to
DSM-5 criteria was collected from the Adolescent and Young Adults Unit of the Department of Psychiatry and
Mental Health of Santa Maria University Hospital.

A third group of 32 adolescents and young adults (control group) was collected from the Medical School of Santa
Maria University Hospital.

Socio-demographic and Internet use profile information was collected at admission with a standardized interview.
Diagnosis was established with clinical evaluation by an experienced psychiatrist. Other diagnoses were
established or excluded using Mini Neuropsychiatric Interview.

All the subjects included in the study participated voluntarily and gave informed consent. The study was approved
by the ethics committee of Santa Maria Hospital.

Instruments
Patients were assessed with the following instruments.
Internet Addiction Test (IAT)

IAT is a self-administered questionnaire developed by Kimberly Young to measure Internet use severity.
Information is gathered through 20 self-reported items, with dysfunctional use of the Internet being defined as
meeting five of seven criteria over a six-month period: obsession with the Internet, increasingly longer periods
spent on the Internet, having time management problems, repeated attempts to reduce Internet use,
environmental distress, deception regarding time spent online, and mood modification through Internet use. IAT
appears to be the most consistent and reliable measure tool for Internet use developed so far (Moon et al., 2018).
A Portuguese version of the IAT was developed and validated in a Portuguese sample and showed good
psychometric properties (Pontes et al., 2014). The present study showed good internal consistency (a =.92).



Beck Depression Inventory (BDI)

BDl is a self-administered questionnaire developed by Aaron T. Beck to measure depression severity. In its current
version, the BDI is designed for individuals aged 13 and over and is composed of 21 multiple-choice items relating
to symptoms of depression such as hopelessness and irritability, cognitions such as guilt or feelings of being
punished, as well as physical symptoms such as fatigue, weight loss, and lack of interest in sex. It has high internal
consistency and high content validity (Beck et al., 1961). A Portuguese version was developed and validated with
good psychometric properties (Gorenstein et al., 1999). In the present study, BDI presented very good internal
consistency (a =.95).

Hospital Anxiety and Depression Scale (HADS)

HADS was originally developed by Zigmond and Snaith to determine levels of anxiety and depression while
avoiding relying on symptoms of these conditions that are also common somatic symptoms of iliness (for example,
fatigue and insomnia or hypersomnia). It is a fourteen-item scale that generates ordinal data: seven of the items
relate to anxiety and seven relate to depression (Zigmond & Snaith, 1983). The term “hospital” in its designation
suggests that it is only valid in such a setting, but many studies conducted throughout the world have confirmed
its validity in ambulatory settings (Snaith, 2003). A Portuguese version was developed and validated (Pais-Ribeiro
et al.,, 2007). In this study, the HADS presented a good Cronbach’s alpha for the Anxiety scale (a = .91) and
acceptable scores for the Depression scale (a = .86).

Family Assessment Device—General Functioning

The General Functioning 12-item subscale of the McMaster Family Assessment Device (Epstein et al., 1983) has
been validated as a single index measure to assess family functioning. This subscale has virtually equivalent
psychometric properties and is able to identify almost all of the same families who had healthy or unhealthy levels
of functioning as the full scale. It is a quick and effective tool to assess overall functioning of families (Byles et al.,
1988). The present study showed very good internal consistency (a = .98).

Statistical Analysis

Statistical analyses were developed using SPSS v24 software (IBM SPSS, Chicago, IL). The comparisons between
the three groups regarding categorical variables were carried out using Chi-Square tests. As for mean
comparisons, one-way ANOVA with Least Significant Difference (LSD) post-hoc tests were used when the normality
assumption was fulfilled for all groups, otherwise the Kruskal-Wallis nonparametric tests were used.

As for mean comparisons, one-way ANOVA with Least Significant Difference (LSD) post-hoc tests were used when
the normality assumption was fulfilled for all groups, otherwise the Kruskal-Wallis nonparametric tests with Dunn'’s
post-hoc pairwise comparisons were used.

Results

Sociodemographic data
Sex

From the three groups under analysis, the PIU group included 76.5% males (n = 13), the clinical group presented
46.7% males (n = 14) and the control group presented 40.6% males (n = 13). According to the Chi-Square test,
despite the PIU group showing a larger proportion of male participants, no statistically significant different
proportions of female and male participants were found, x%2 = 6.01, p = .050, Cramer's V = .28.



Age

Within the three groups under analysis, the PIU group included a mean age of 19.65 years (SD = 2.76, Min = 15,
Max = 32), the clinical group presented a mean age of 18.83 (SD = 3.31), and the control group presented a mean
age 19.84 years (SD = 1.63). According to the Kruskal-Wallis test, participants in the clinical group were significantly
younger than the participants in the control group and the difference was statistically significant, y%we) = 6.36,
Z=14.56, p = .005, n?=.10. No significant differences were found between PIU and the clinical group (z = 7.29,
p = .872) or between PIU and the control group (z=-7.27, p = .859).

Academic Status

Most participants in PIU group were in high school (64.7%, n = 11), with only 2 participants in primary school
(11.8%) and 4 in university (23.5%). Similarly, most participants in the clinical group were in high school (62.1%,
n =18) with only 6 in primary school (20.7%) and 5 (17.2%) in university. On the other hand, all the participants in
the control group were University students.

Concerning academic performance, most PIU participants presented at least one academic retention in the past
(64.7%, n = 11) against 36.7% (n = 11) of the clinical group participants and 21.9% (n = 7) of the control group
participations. Chi-square test showed a statistically significant difference between the PIU group and the control
group, x%»=8.77, p =.001, Cramer’s V = .37.

Nuclear Family

Most of the PIU group participants lived in a single-parent family (all with their mothers; 35.3%, n = 6) or in a
reconstructed family (29.4%, n = 5). The majority of the clinical group participants lived with both parents (46.7%,
n = 14) or in a single-parent household with their mothers (30.0%, n = 9). The control group presented 56.3% of
participants living with both parents (n = 18), followed by 28.1% (n = 9) living only with their mothers.

Social Support

The majority of the PIU and the clinical group participants denied having a romantic relationship (76.5%, n = 13
and 53.3%, n = 16 respectively). On the other hand, the majority of controls reported beingin a current relationship
(71.9%, n = 23). Chi-square analysis showed a statistically significant difference between the PIU group when
compared with the control group, x%2 = 10.93, p =.004, Cramer's V = .37.

Concerning perceived friendship support, most people in the three groups reported having only a few friends (PIU
group: 69.2%, n = 9; clinical group: 76.9%, n = 20; and control group 83.3%, n = 15). Only 23.5% of the PIU group
and 17.2% of the clinical group reported not having any friends, against none of the control group.

Socioeconomic Status

The majority of the three groups participants lived in an urban environment (PIU group: 100%, n = 17; clinical
group: 76.7%, n = 23; control group: 96.9%, n = 31) and belonged to a middle economic class (PIU group: 64.7%,
n = 11; clinical group: 78.6%, n = 22; 90.6%, n = 29). Four (23.5%) participants of the PIU group, 5 (17.9%) of the
control group and none of the control group reported belonging to a low economic class.

Internet Use Profile

Age of Beginning Internet Use

As for the comparison of Internet use profile between groups, our results showed a mean age of 9.88 years
(SD = 2.80) for the PIU group, 9.79 years (SD = 2.88) for the clinical group and 11.81 years (5D = 1.94) for the control
group. According to the Kruskal-Wallis test, there were significant differences, x%wa = 9.63, p = .008, n? = .13.
Pairwise comparisons revealed that PIU group (z = -16.84, p = .011) and clinical group (z = 15.31, p = .007)
participants started using the Internet at significantly younger ages than controls. No significant differences were
found between PIU and clinical groups (z =-1.53, p =.821).



Leisure Versus Study Internet Time

Descriptive analysis shows that the PIU group participants use the Internet for leisure for a mean of 10.15
(SD =4.14) hours per day, the clinical group for a mean of 6.88 (SD = 3.95), and the control group for a mean of
3.87 (SD = 1.76). The Kruskal-Wallis analysis showed statistically significant differences between groups,
2w = 25.59, p <.001, n? = .35: post hoc test revealed a statistically significant difference between the time used
by the PIU group participants when compared with the clinical group (z = -17.63, p = .002) and with the control
group (z=32.361, p <.001). Moreover, the clinical group reported a marginally significant higher use of the Internet
for leisure than the control group (z = 14.73, p = .027).

For study, the PIU group participants reported a mean of 1.41 (SD = 1.91) hours per day, the clinical group a mean
of 1.84 (SD = 2.05), and the control group a mean of 3.71 (SD = 2.25). The Kruskal-Wallis test revealed also
statistically significant differences between the groups, y%we = 16.07, p < .001, n?= .21. Pairwise comparisons
showed that the control group reported a higher mean hours of Internet study than the PIU group (z = -23.42,
p =.001) and the clinical group (z = 18.31, p = .001). No significant differences were found between PIU and the
Clinical group (z =-5.11, p = .449).

Table 1. Descriptive Analysis of Internet Use Profile Data.

PIU Clinical Control Test
M SD M SD M SD
Onset (years) 9.882 2.80 9.792 2.88 11.81° 1.94 12w = 9.63, p =.008
Leisure (hours/day) 10.152 414 6.88P 3.95 3.87° 1.76 12w = 25.59, p <.001
Study (hours/day) 1.412 1.91 1.842 2.05 3.71b 2.25 12w = 16.07, p <.001

Note. The subscript letters next to the mean scores represent the results of the post hoc pairwise comparison tests for the
comparison between groups’ proportions at the .05 level; if the letters in the same row are different the proportions differ
significantly; if the letters in the same row are equal the differences in proportions are not statistically significant.

Internet Provider

Descriptive analyses show that, for most of the participants, Internet is payed for by their family. Only 1 participant
in the PIU group and 2 participants in the control group pay Internet on their own.

Preferred Internet Activities

Most participants in PIU and clinical groups reported, in order of importance, video games as the most important
activity (70.6%, n = 12 and 34.5%, n = 10 respectively), multimedia as the second (64.7%, n =11 and 44.8%, n=13),
and email/chat as the third (35.3%, n = 6 and 37.9%, n = 11). In the control group, most participants reported, in
order of importance, social networks as the first and third most important activity (38.7%, n = 12; 25.8%, n = 8) and
multimedia as the second (51.6%, n = 16; Table 2).

Table 2. Descriptive Analysis of the Most Important Activities in the Internet.

First most important Internet Second most important Internet Third most important Internet
activities activities activities

PIU Clinical Control PIU Clinical Control PIU Clinical Control
(n=17) (n=29) (n=31) (n=17) (n=29) (n=31) (n=17) (n=29) (n=31)
Video games 70.60% 34.50% 9.70% 11.80% 17.20% 6.50% — 6.90% 12.90%
Social media 17.60% 31.00% 38.70% 11.80% 24.10% 19.40% 23.50% 17.20% 25.80%
Multimedia 11.80% 13.80% 22.60% 64.70% 44.80% 51.60% 11.80% 13.80% 19.40%
Email / chat — 13.80% 29.00% 5.90% 6.90% 19.40% 35.30% 37.90% 12.90%
Info. / News — 3.40% — 5.90% 3.40% 3.20% 23.50% 20.70% 22.60%

Adult content — — — — — — 5.90% 3.40% —
Other — 3.40% — — 3.40% — — — 3.20%
Online shopping — — — — — — — — 3.20%




Internet Addiction Test (IAT)

Results from the Internet Addiction Test (IAT) showed that the PIU group (M = 63.71, SD = 12.60) presented
significantly higher Internet addiction scores than the clinical (M = 39.30, SD = 11.61, z = 30.64, p <.001) and the
control (M =33.09, SD = 6.57, Z=41.49, p <.001) groups, x*we = 36.78, p <.001, n?= .47. No significant differences
were found between the clinical and the control groups (z=-10.85, p =.188).

Figure 1. Mean Comparison (With 95% Cl Error Bars) for Internet Addiction Test (LAT)
Between the 3 Groups: Problematic Internet Use Group (PIU); Clinical Group, and Control Group.
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Results from the BDI showed that both the PIU group (M = 22.18, SD = 11.96, z = 36.06, p < .001) and the clinical
group (M =21.03, SD=13.73,z=-32.23, p <.001) presented significantly higher depression scores than the control
group (M =3.31, SD = 4.48), y*we = 41.29, p < .001, n? = .53. No significant differences were found between the PIU
and the clinical groups (z = 3.83, p = .582).

Hospital Anxiety and Depression Scale (HADS)

Similar to the previous findings, results regarding depression showed that both the PIU group (M = 9.82, SD = 5.55,
Z =33.05, p <.001) and the clinical group (M = 8.70, SD = 4.75, z = -30.28, p < .001) presented significantly higher
depression scores than the control group (M = 2.00, SD = 2.72), x*w = 35.88, p < .001, n2= .46. No significant
differences were found between the PIU and the clinical groups (z = 2.78, p = .689).

Regarding anxiety, both the PIU group (M = 9.76, SD = 4.44, z = 23.31 p = .002) and the clinical group (M = 10.30,
SD=6.11, z = =23.54, p < .001) included significantly higher anxiety scores than the control group (M = 4.19,
SD =2.88), 2w = 19.99, p <.001, n2=.26. No significant differences were found between the PIU and the clinical
groups (z =-.23, p = .974).

Family Assessment Device—General Functioning (FAD-GF)
As for the family assessment, the results showed that both the PIU group (M = 2.47, SD = 0.73, p = .002) and the

clinical group (M = 2.24, SD = 0.62, p < .01) presented significantly higher scores of problematic family functioning
than the control group (M = 1.90, SD = 0.44), Fp = 4.77, p = .002, n? = .16. No significant differences were found



between the PIU and the clinical groups (p = .757). Taking into consideration the threshold of 2.00 (Epstein et
al., 1983), these results indicate that both PIU and clinical groups present problematic family functioning, contrary
to the control group which showed a lower mean score.

Figure 2. Mean Z-Scores Comparison (With 95% Cl Error Bars) for Beck Depression Inventory (BDI),
Depression Subscale of the Hospital Anxiety and Depression Scale (HADS), Anxiety Subscale
of the HADS, and Family Assessment Device—General Functioning (FAD-GF) Between the 3 Groups:
Problematic Internet Use Group (PIU); Clinical Group; and Control Group.
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Discussion

In favour of our first and second hypothesis, Problematic Internet Users seem to have other significant comorbid
psychopathology beyond the expected dysfunctional Internet use (demonstrated through significantly higher
scores in the IAT), calling into question the idea that PIU is a completely independent nosological entity—a
seemingly pure entity disassociated from already known psychopathology. Our results support these hypothesis,
which propose either an intermediate position for PIU in an angodepressive spectrum or an overlap (in which
Problematic Internet Users have similar symptoms to the ones with diagnosed affective disorders).

Although Problematic Internet Users have higher IAT scores than the clinical group, we found no significant
differences between these two groups regarding psychopathology, namely depressive symptoms measured by
the BDI and the HADS, or anxiety symptoms measured by the HADS. Both PIU and clinical groups have similar and
higher depression and anxiety levels than the control group, placing PIU as a new manifestation of already known
affective disorders expressed and integrated into the era in which we live.

The idea that clinically relevant depressive and anxious symptomatology might be part of PIU features is
supported by previous research that suggests that affective symptoms could be a cause and a consequence of
PIU (Wu et al., 2016), especially depression (Tan et al., 2016; Zhong et al., 2011; Zhou et al., 2018). However, we
find it highly relevant that the two groups in question (PIU and clinical) were collected from clinical populations,
which were previously screened and evaluated as different. That is, the PIU group was collected from a clinical
population diagnosed as having a PIU without other comorbid major symptoms, namely without a diagnosis of a
depressive or anxious syndrome. We did not expect to find a total overlap, which suggests that these two groups
may disclose overlapping affective symptoms in different presentations.

We speculated that the similitude between samples and yet such different clinical presentations could be
explained if Internet acted as a buffer to affective psychopathology (Chou & Edge, 2012). We could speculate that
PIU palliates several depressive symptoms and therefore masks usual symptoms of depressive disorder: for
instance, offline anhedonia and self-devaluation hidden behind expressed pleasure and a notion of self-efficacy
restricted to online activities, or isolation and insomnia masked by online exclusive relationships and voluntary



inversion of the sleep-wake cycle. These findings warrant exploring the possibility of PIU as new (and generation
biased) psychopathology of depressive or anxious states.

Our findings are supported by previous theoretical work: a model was initially described in which psychopathology
predisposed an individual to maladaptive Internet cognitions which subsequently lead to the development of PIU
(Davis, 2001). Later other authors (LaRose et al., 2003) applied Bandura’s theory (Bandura, 1991) of self-regulation
and negative cognitive bias to explain depression as having a causal role in both motivating Internet overuse and
generating problematic behavior. They theorized that depressed individuals are motivated to use the Internet to
relieve under-stimulation and to access contents that will improve their affect. They also theorized that negative
mood cognitively impairs depressed individuals' ability to self-regulate their use, which leads to the development
of PIU, suggesting that depression can both drive individuals to use the Internet and impair their ability to control
their use (LaRose et al., 2003). This leads to a self-perpetuating cycle (Moreno et al., 2015).

The fact that our PIU sample presented depressive and anxious symptoms in BDI and HADS scales like those of
clinical samples of affective disorders contrasts with the fact that none of these adolescents were signaled for
psychiatric care. This suggest that core depressive and anxious symptoms might have different presentations and
elude everyday clinical enquire. This would require devising new ways to clarify the symptoms.

Likewise, in our study, PIU and clinical groups presented significantly higher scores of problematic family function
(measured by the FAD) than the control group and no significant differences were found between the PIU and the
clinical groups. The control group had scores below the threshold that indicates a non-problematic family
functioning. These results are in line with previous research showing that, similarly to anxious and depressed
young people, Problematic Internet Users tend to have a scarcer perceived support network (in family, loving and
friendship; Adiele & Olatokun, 2014; Durkee et al., 2012) and tend to live in poorly functioning families with less
organized nuclear structures (mostly single-parent or rebuilt families of lower socioeconomic classes; Li et al.,
2014; Wartberg et al., 2014; Wu et al., 2016; Zhong et al., 2011; Zhou et al., 2018), suggesting that family
interventions could be a crucial element in the clinical approach to these patients. We also highlight the fact that
most of the studied subjects admit depending on their family to access the Internet (that is, it is the family that
pays for the supply). We believe that this result should be explored in future research focusing on the relationship
between the family and PIU.

Finally, our results suggest that social networking only appears as a preferred activity for controls, while gaming
appears only in those of the clinical groups. We could speculate that depressive subjects tend to use gaming as a
coping mechanism that enhances pleasure, while healthy subjects engage in positive online social activities.
Nevertheless, previous research has revealed mixed findings regarding the reciprocal associations between
frequent technology use and psychological adjustment among adolescents. Examples are negative outcomes such
as depressive symptoms (Eijnden et al., 2008), declines in subjective well-being (Kross et al., 2013) and the belief
that others are happier (Chou & Edge, 2012); or positive outcomes such as increases in self-disclosure and
friendship quality (Best et al., 2014; Valkenburg & Peter, 2009). This controversy has parallels with gaming since
studies that emphasize benefits are also growing (Halbrook et al., 2019; Oing & Prescott, 2018).

Limitations

First our study should be considered exploratory as it includes a small sample. Due to its size, we cannot exclude
type 1 or type 2 errors. The generalization of our results might be limited by the specifics of our sample as only
one clinic was used. The construct of PIU is still heterogenous and under discussion, which might further
determine the relevance of our results. Age and academic status showed differences across our sample groups,
which seemed to be an artefact of the process of selection of the groups (age might be influenced by selection of
the clinical group in an adolescent consultation where all patients must be 21 years old or less; education might
be influenced by selection of the control group in a university hospital where all students have > 12 grade).
Measures used in our study have (1) general limitations of self-reported instruments—understanding, under or
overestimating of symptoms and Internet use and (2) further limitations of being used beyond their validation
(e.g., Hamilton for depressive episodes). Follow-up data seem necessary to better necessary to better define the
clinical relevance of PIU. Lastly, prescribed drugs and illicit substances were appraised and yet the small sample
size did not allow the determination of their effect on our scores.



Conclusion

Our study suggests a positive association between depression and PIU for adolescents and young adults. This
finding supports that among adolescents with depression screening for PIU could be warranted. Future work
assessing the nature of Internet use in relation to the risk for PIU among individuals with moderate to severe
depression may inform the development of specific treatment approaches and preventative guidelines for this
population.
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