
Comprehensive Psychiatry 112 (2022) 152286

Available online 30 October 2021
0010-440X/© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Tracing 20 years of research on problematic use of the internet and social 
media: Theoretical models, assessment tools, and an agenda for future work 

Tania Moretta a,*, Giulia Buodo a, Zsolt Demetrovics b,c, Marc N. Potenza d,e,f,g,h 

a Department of General Psychology, University of Padova, Padova, Italy 
b Centre of Excellence in Responsible Gaming, University of Gibraltar, Gibraltar, Gibraltar 
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A B S T R A C T   

Over the past two decades, there has been increasing interest in the impact of internet use and growing concern 
about whether problematic use of the internet (PUI) constitutes an addiction. Despite the growing number of 
studies investigating PUI and PUI subtypes, its conceptualization and inclusion in a classification system have not 
been possible yet. Several models aimed at inspiring clinical research and practice have proposed possible 
mechanisms involved in PUI and problematic use of social media, and multiple self-report instruments have been 
consequentially developed. The diversity of theoretical models and instruments currently hinders standardized 
assessment procedures across studies and, in turn, their comparability. The purpose of the present overview is to 
highlight the current conceptualization and assessment of both PUI and problematic use of social media, in order 
to critically discuss the existing fragmentation in the field and the need to achieve conceptual convergence. Two 
suggestions for future directions are also provided, i.e., define diagnostic criteria by bottom-up and top-down 
processes and develop a psychobiological hypothesis including the description of higher-order mechanisms 
involved in PUI and not other psychopathological conditions (e.g., the multiple available internet-related cues 
and outcomes that may lead to parallel forms of associative learning; probabilities of obtaining internet-related 
reinforcements; and intrinsic motivation processes).   

1. Introduction 

Over the past two decades, there has been increasing interest in the 
impact of internet use, both at individual and societal levels. By January 
2021, more than 4.5 billion people globally were using the internet [1]. 
Therefore, it is not surprising that much attention has been placed on 
how, how much, why, and with which consequences individuals use the 
internet. Importantly, there is growing concern about problematic use of 
the internet (PUI) and whether PUI constitutes an addiction. 

In the present manuscript we will use PUI to refer to all internet- 
related behaviors that are potentially addictive; i.e., where there is 
diminished control over online engagement that is typically perceived as 
rewarding and that is continued despite experiencing negative conse-
quences that include impairment in important domains of a person’s life 

[2]. Specifically, such behaviors may include online gaming, gambling, 
shopping, pornography viewing, email checking, instant messaging, and 
social media use [3]. Despite some similarities with other forms of 
dysfunctional internet use (e.g., cyberbullying) [4–6], PIU as defined 
here will not include repeated aggressive, intentional online behaviors 
targeting individuals, as these behaviors appear linked to different 
psychological patterns [7,8]. 

Internet gaming disorder (IGD), characterized by distress related to 
poorly controlled video-gaming online, has recently been included in 
Section III of the fifth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) as a possible condition warranting future 
study [9]. Although available data at the time did not lead to inclusion of 
IGD in the main text of the DSM-5, additional research has since sup-
ported its inclusion, consistent with gaming disorder being introduced in 
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ICD-11 [10]. 
Research has identified some negative effects related to both specific 

PUI-related content/applications and PUI forms; i.e., predominantly 
mobile vs. predominantly non-mobile [11,12]. Specifically, using the 
internet by smartphone has been linked to risk of accidents and injuries 
while walking, which have been reported as emerging public health 
concerns [13,14]. Regarding specific content, social media use warrants 
consideration. Problematic use of social media (PUSM) may represent a 
new public health concern sharing features with psychoactive substance 
use disorder [15], and may be considered an “other specified disorder 
due to addictive behaviors” [16]. 

Several models aimed at inspiring clinical research and practice have 
posited mechanisms involved in PUI and PUI subtypes (e.g., PUSM), and 
multiple self-report instruments have been consequentially developed to 
assess PUI [17]. The diversity of theoretical models and instruments 
reflects the absence of agreement about PUI conceptualization and 
hinders standardized assessment procedures across studies and, in turn, 
their comparability. Most theoretical models of PUI to date have been 
tested only partially, and few self-report instruments have been vali-
dated in different languages and cultural contexts. The purpose of the 
present overview is to highlight the current conceptualization and 
assessment of both generalized PUI and PUSM, in order to critically 
discuss the existing fragmentation in the field and the need to achieve 
conceptual convergence (see Fig. 1). Suggestions for future directions 
are also provided and discussed. 

2. Striving for an answer: What is (and what is not) problematic 
use of the internet (PUI)? 

Despite the growing number of studies investigating PUI, there is not 
yet an agreement on the conceptualization of psychological problems 
related to internet use [18,19]. The reasons for this lack of consensus can 
be found in existing research gaps and controversies surrounding 
internet-related behaviors. The extent to which PUI constitutes a psy-
chopathological condition remains under discussion, with some re-
searchers proposing that the internet may work as a vehicle for 
expressing an individual’s addictive/interfering focus on specific be-
haviors (e.g., gaming, pornography), which represent the “true” prob-
lematic focus [20–22]. From this perspective, PUI may be considered as 
an addiction on the Internet, being content-specific and perhaps occur-
ring even in the absence of internet access [21–23], and PUI may be 
considered more appropriately as an aspect of other conditions; e.g., 
gambling disorder [9,10,24]. 

However, some researchers have considered PUI as a specific psy-
chopathological entity that shares core components with addictive be-
haviors and impulse control disorders (ICDs) (e.g., [14,19–28,30]). 
However, animal models and clinical studies suggest that behavioral 
addictions, including gambling disorder, compulsive sex, compulsive 
buying, and PUI, differ from ICDs, particularly as defined in the group of 
“Disruptive, impulse control and conduct disorders” in the DSM-5 
[32–35]. This latter view suggests that PUI shares more characteristics 
with addictive behaviors, including craving, tolerance, and withdrawal 
[36,37], than with ICDs. In this context, PUI has been described as an 
addiction to the internet, characterized by a general, multidimensional 

2000 2005 2010 2015 2020 2025

2002: Caplan’s model 
included cogni�ve and 
behavioral variables 
related to nega�ve 
outcomes of internet use 

2014: Brand and 
colleagues suggested 
impaired prefrontal 
control as a key 
mechanism of PUI

2016: Brand and 
colleagues introduced 
the I-PACE model 
describing the 
interac�ons between 
affec�ve and cogni�ve 
factors in PUI

2019: Updated version of 
the I-PACE model 
extended to behavioral 
addic�ons in general

2001: Davis 
introduced the 
dis�nc�on between 
specific and 
generalized PUI 

2000:
The DSM-IV-TR included 

pathological gambling 
among impulse control 
disorders, a separate 

category from substance 
use disorders 

2013:
In the DSM-5, gambling 

disorder was included as an 
addic�ve disorder and IGD 
was included in sec�on 3 
(research criteria). Other 

forms of PUI were not 
included as data were 
deemed insufficient

Adopted at the World Health 
Assembly in 2019; 

Earliest jurisdic�onal adop�on 
in 2022

The ICD-11 included gaming 
disorder and gambling disorder 

as disorders due to addic�ve 
behaviors. Each has 

online/offline specifiers. Other 
forms of PUI were not included 

as data were deemed 
insufficient

Fig. 1. Major milestones in the field of research on problematic use of the internet (PUI). I-PACE = Interaction of Person-Affect-Cognition-Execution; DSM-IV-TR =
Diagnostic and statistical manual of mental disorders (4th edition, text revision); DSM-5 = Diagnostic and statistical manual of mental disorders (5th edition); IGD =
internet gaming disorder; ICD-11 = International Classification of Diseases, 11th edition. 
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overuse of the internet leading to distress or functional impairment. 
Such usage may mainly relate to social aspects of the internet; i.e., 
reinforcement obtained by online social interactions may increase desire 
to stay in virtual social lives [21]. 

Whether to conceptualize PUI as a disorder (and as an addiction) 
remains debated. Research findings support both similarities and dif-
ferences between PUI, gambling disorder, and substance use disorders 
[38]. Indeed, research is at an early stage, often with study limitations 
including small sample sizes [39]. The existing debates about PUI have 
slowed convergence efforts regarding formal criteria and classification 
[40]. 

2.1. Which diagnostic criteria might define PUI? 

More than 20 years ago, Ivan Goldberg [41], based on the diagnosis 
of psychoactive substance use dependence, described the diagnostic 
criteria for internet overuse that included tolerance (i.e., increased time 
progressively spent on the internet to achieve similar satisfaction, or 
decreasing satisfaction with similar online durations), withdrawal (e.g., 
voluntary or involuntary typing movements of the fingers, irritability in 
the setting of cessation), preoccupation (e.g., obsessive thinking about 
what is happening on the internet, dreams or fantasies about the 
internet), spending much time in activities related to internet use, and 
reducing important occupational, social, or recreational activities 
because of use of the internet [42]. Subsequently, researchers have 
proposed criteria for PUI [29,31,36,43–46]. In 2008, four diagnostic 
criteria were proposed for a diagnosis of PUI as an addictive behavior: (i) 
internet overuse associated with a neglect of basic motivations and a loss 
of time; (ii) withdrawal (i.e., depressive feelings, increasing tension or 
anger when internet use is not feasible); (iii) tolerance (i.e., the need 
over time to get better computer equipment or engage in more hours of 
use to achieve similar satisfaction); and (iv) negative consequences (i.e., 
lying, arguments, fatigue, poor school or vocational achievement, and 
social isolation) [36]. One year later, Ko and colleagues confirmed the 
diagnostic accuracy of nine criteria they had developed in 2005 [47,48]. 
These could be summarized under Block’s criteria structure [36] and 
included repeated failure to resist the urge to use the internet; preoc-
cupation with internet activities; spending more time online than 
intended; persistent desire and/or fruitless attempts to reduce the use of 
the internet; excessive effort spent on activities necessary to obtain ac-
cess to the internet; excessive time spent online; tolerance: a significant 
increase in the duration of internet use required to reach satisfaction; 
withdrawal symptoms; persevered internet use despite knowledge of 
having a chronic psychological/physical problem likely provoked or 
aggravated by internet use; recurrent internet use resulting in failure to 
accomplish important role responsibilities at school and home, impaired 
social life, and behaviors that violate school rules or laws. However, the 
accuracy of the above criteria was tested in a cohort of 216 Taiwanese 
students, and limited generalizability was observed [48]. 

Of note, considering the clinical relevance and demand for focused 
treatment and preventive programs [49], the World Health Organization 
(WHO) included both offline and online gaming in the ICD-11. More-
over, as described above, the American Psychiatric Association (APA) 
included research criteria for IGD in section 3 (the research appendix) of 
the fifth edition of the DSM and noted that more studies are needed, both 
with respect to online gaming as well as more general internet use, in 
order to confirm and/or update the proposed criteria [9,50]. The in-
clusion of IGD in the DSM-5 was based upon more than 250 published 
studies that highlighted negative consequences (including death [51]) of 
excessive gaming on affected individuals’ lives across cultures [52]. 
Based on the findings of the few studies that compared specific types of 
internet use, internet gaming emerged as a distinct problematic behavior 
compared to other problematic internet-related activities (e.g., social 
media use). As a consequence, it was decided to recommend only IGD to 
be included in Section 3 of the DSM-5. Regarding other PUI subtypes, it 
was decided to not include them because of limited evidence, fewer 

documented negative consequences on the lives of affected individuals, 
or the lack of a clear alignment with SUDs [50]. As for the ICD-11, 
similar to the DSM-5, it was concluded that at the time there were 
insufficient data for formal inclusion of PUI subtypes different from 
online gaming or online gambling. Of note, the majority of psychobio-
logical models of PUI highlighted the presence of alterations in cognitive 
processes (e.g., disavantageous decision-making, impaired impulse 
control) supporting three nosological approaches, i.e., addictive, 
impulsive, or compulsive, making the classification of PUI subtypes 
difficult [53]. Further studies allowing a better understanding of 
nuanced relationships among different altered neurobiological or 
cognitive domains could provide insight into mechanisms underlying 
PUI and possibly help guide its nosological status in a classification 
system of mental disorders. 

To date, given the existing evidence of the similarities among 
addictive behavioral patterns, researchers are considering other 
internet-related activities besides gaming for inclusion in diagnostic 
systems [16,54–57]. Increasingly more studies are reporting serious 
negative consequences of PUI, such as poorer academic performance, 
absenteeism and inefficiency in the workplace, interference with per-
sonal functioning, isolation, and mental health concerns including 
anxiety and mood disorders, thus highlighting the need to better un-
derstand and characterize PUI [3,47,58,59]. Considering recent data 
and the relevance for public health, identifying the diagnostic criteria 
for PUI, including PUI subtypes, should be a main aim of research 
communities to improve across-study reliability and develop effective 
treatment approaches and prevention measures [60]. 

2.2. Current models and proposed mechanisms for PUI 

Current debates regarding PUI conceptualization and definition have 
historical roots. As PUI was first termed internet addiction [29], re-
searchers have debated different facets of and factors contributing to 
PUI. 

In 2001, Davis introduced the distinction between specific (SPIU) 
and generalized pathological internet use (GPIU) [21]. GPIU and SPIU 
may be viewed as addiction to the internet versus on the internet, 
respectively [44,61]. Given the interest in characterizing GPIU rather 
than SPIU, Davis proposed a cognitive-behavioral model of PUI [21]. 
The model assumes that an individual’s psychopathology acts as a distal 
necessary trigger of GPIU symptoms and promotes the development of 
maladaptive internet-related cognitions (e.g., ruminations about exces-
sive internet use, diminished self-efficacy, and poor self-appraisal). 
Maladaptive cognitions associated with internet usage would in turn 
act as proximal sufficient generators of both GPIU and SPIU symptoms 
and generate impaired impulse control, ultimately leading to negative 
consequences related to internet usage [21]. 

In 2002, Caplan described problematic behaviors associated with 
internet use as internet addiction, highlighting key aspects of addiction 
[62]. Individuals with internet addiction would attribute greater 
salience to internet-related activities, feel urges to use the internet, be 
preoccupied when offline, experience mood changes, feelings of toler-
ance and withdrawal when diminishing internet use, and encounter 
conflict and relapses to problematic internet use [62]. As a revision of 
Davis’ model, Caplan [23] model of GPIU includes some cognitive/ 
behavioral variables related to negative outcomes associated with 
internet use. Specifically, the preference for online social interactions 
would lead to a higher likelihood of communicating through a computer 
to reduce the distress triggered by face-to-face social interactions. When 
utilizing online interactions for mood-regulation purposes, such be-
haviors would be linked to defective self-regulation, as reflected in 
internet-related obsessive thoughts and compulsive use of the internet. 
Such poor or impaired self-regulation would in turn generate negative 
consequences in the lives of individuals [23]. 

In 2014, the development and maintenance of GPIU and SPIU were 
described in a model based on the cognitive-behavioral model of GPIU 
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[21] and a model of nonpathological internet use and specific types of 
internet addiction [63]. Here, impaired functioning of prefrontal control 
mechanisms would be associated with defective self-regulation and 
coping strategies, that would lead individuals to turn to the online 
world. Reinforcement from internet-related activities (i.e., coping with 
negative affect) would favor internet-related expectations (e.g., that 
using the internet would increase positive mood or decrease negative 
mood), making internet-related behaviors a primary means of coping 
with negative affect [63]. Thus, individuals would exhibit cyclical be-
haviors in which online activities increase attention given to maladap-
tive cognitions (both general and internet-related), which then would be 
reinforced by internet use. Brand et al. stressed the importance of 
enhancing prefrontal control processes during treatment, in order to 
improve monitoring and controlling situational triggers, which would 
be fundamental for bringing internet usage under control [63]. 

The theoretical model described by Brand et al. [63] highlights the 
connection between PUI and mechanisms underlying addictive behav-
iors, where deficient prefrontal control processes are a main factor 
involved in the development, progression and maintenance of addictive 
behaviors [64,65]. Among all the processes in which they are involved, 
prefrontal control processes have been described to be fundamental in 
the top-down guidance/regulation of goal-directed behavior [66,67]. 
Such processes have been proposed as key factors involved in the tran-
sition from voluntary/goal-directed actions (with an appraisal of action 
consequences) to habitual actions (seemingly automatic and uncon-
trolled) that is at the basis of addictive behaviors [68,69]. This transition 
would reflect a parallel transition in neurobiological mechanisms, i.e., 
from prefrontal cortical to striatal control over behavior, and from 
ventral to more dorsal striatal subregions. The ability/tendency to 
inhibit urges to engage in shorter-term pleasurable and longer-term 
maladaptive behaviors is thought to reflect the proper functioning of 
top-down control of conditioned responses that both predict reward and 
drive motivations to engage in addictive behaviors [70–72]. 

The modulation of these complex behavioral patterns has been 
proposed to arise from the activities of six interacting circuits [73]: 
reward/saliency (nucleus accumbens and ventral pallidum); memory/ 
learning-conditioning/habits (amygdala and hippocampus); inhibitory 
control/executive functions (dorsolateral prefrontal cortex, orbito-
frontal cortex, inferior frontal cortex, and anterior cingulate cortex); 
motivation/drive (orbitofrontal cortex, subcallosal cortex, dorsal stria-
tum, and motor cortex); interoception (involved in the awareness of 
craving; insula and anterior cingulate cortex); and aversion avoidance/ 
stress reactivity (habenula and amygdala). In this model, balanced 
neural activity within these circuits results in proper inhibitory control 
and adaptive decision-making, whereas enhanced expectation values of 
drugs or specific behaviors (e.g., internet gaming) in reward, motiva-
tion, and memory circuits result in overcoming the activity of control 
circuits, with consequential consummatory behaviors, craving, and 
relapse [70,73–75]. These circuits also interact with those involved in 
mood regulation, stress reactivity, and interoception [73,75]. Interest-
ingly, the transition to PUI has also been proposed to mainly arise from 
the interaction between learning/reward processes and altered stress/ 
mood regulation/interceptive awareness mechanisms [2,75–78]. 

Mechanisms proposed to underlie addictive behaviors and PUI have 
been modeled in the Interaction of Person-Affect-Cognition-Execution 
(I-PACE) model of addictive behaviors [79,80]. The I-PACE model has 
proposed a framework for the affective-cognitive factor interactions 
involved in PUI. PUI may develop due to interactions between psycho-
logical and neurobiological predisposing variables (e.g., impulsivity, 
anxiety, depression, general distress) and moderating variables (e.g., 
coping style, self-regulatory capacities, and internet-related attentional 
and cognitive biases), and mediating variables, including cue-reactivity/ 
craving and reduced inhibitory control. The resulting repetitive and 
habitual internet-related behaviors become less gratifying and more 
compensatory over time [79]. Specifically, Brand et al. [79] have sug-
gested that during the process of becoming addicted to a specific 

behavior, relationships between exaggerated cue-reactivity/craving 
feelings and reduced inhibitory-control processes lead to the forma-
tion of habitual (addictive) behaviors. Neurally, this would be reflected 
in the imbalance between the activity of fronto-striatal circuits (i.e., 
dorsolateral PFC, ventral striatum, and amygdala) during the early 
stages of problematic behavior, and the dominance of dorsal striatum 
activity during later stages of addiction. 

In its first formulation, the I-PACE model was developed as a theo-
retical process model for SPIU [80]. In the model, internet-related 
cognitive biases and coping styles would moderate associations be-
tween predisposing factors and PUI characteristics. Moreover, coping 
styles and cognitive biases would be influenced by the presence of 
psychopathological disorders and personality characteristics. A moder-
ated mediation effect between predisposing factors and internet-related 
cognitive biases and coping styles was also proposed. Cognitive and 
affective responses to situational stimuli (e.g., cue-reactivity, craving) 
would be mediating variables and be mainly influenced by internet- 
related cognitive biases and coping styles. They would develop via 
conditioning processes governed by reinforcement (both positive and 
negative) and would reduce inhibitory control, which in turn, would 
lead to increased likelihoods choosing to use specific internet applica-
tions [80]. 

The updated I-PACE model includes three main revisions of the first 
version: a more refined definition of the predisposing variables involved 
in different types of addictive behaviors, an update of the core cycle of 
addictive processes, and a distinction between stages (early, later) of 
addictive processes and the related variables (moderating, mediating) 
[79]. The I-PACE model is theoretical and aims at inspiring and guiding 
clinical research and practice. However, the purported mechanisms are 
still incompletely understood. Also, studies on the full continuum of 
severity of PUI are lacking, further hindering nuanced analyses of how 
different processes may be differently involved in PUI stages. Further-
more, cross-sectional studies, which are the majority in this research 
field, do not allow exploring longitudinal relationships between 
affective-cognitive alterations and PUI, making it difficult to understand 
whether these alterations are risk factors or consequences of PUI. Filling 
these gaps will be important in better defining and investigating the 
precise affective and cognitive processes involved in the stages of PUI 
development and, most importantly, to reveal suitable targets for pre-
vention and treatment and improve public health and clinical care [2]. 

2.3. From concepts to measures: Assessing PUI 

Many different self-report instruments have been developed and 
used to assess PUI [81–83]. The following paragraph provides a brief 
description of the most widely used instruments that have been vali-
dated (at least) in English [17] (see Table 1). 

Almost all available instruments assessing PUI have been developed 
following the DSM-IV criteria for pathological gambling and/or sub-
stance dependence [84], the cognitive-behavioral model of GPIU [21], 
and the component model of behavioral addictions (arguing that all 
addictions share common components; e.g., salience, tolerance, with-
drawal, mood modification, conflict, and relapse [17,85]. 

The most widely employed instrument is the Internet Addiction Test 
(IAT) [29]. In its first formulation (i.e., the Internet Addiction Diagnostic 
Questionnaire; IADQ [29]), it included 8 items reflecting the criteria for 
pathological gambling modified to the context of PUI. Based on the cut- 
off for pathological gambling (i.e., meeting five or more diagnostic 
criteria), 60% of the 396 participants included in the IADQ validation 
study were classified as dependent on the internet and reported more 
adverse consequences of internet usage. Moreover, those who were 
classified as dependent reported engaging in different online activities 
and more interactive internet functions, such as chat rooms and news-
groups, as compared with non-dependent individuals. Interestingly, the 
duration of internet access was shorter for dependent than for non- 
dependent individuals, suggesting that “internet addiction” may relate 
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more to the type of online activity and not to the amount of time spent 
online [29]. 

Based on the results obtained using the IADQ, the IAT was then 
developed as a more comprehensive 20-item instrument (the 8 items of 
the IADQ plus 12 new items) to assess PUI [29]. The IAT allows assessing 
i) among those already identified as having PUI, the specific area in 
which PUI has impacted the individual’s life; ii) in cases in which the 
presence of PUI is not certain, whether Young’s criteria for internet 
addiction [31] are met, and the consequences of internet-related 
behavior on the individual’s life. Moreover, people who believe that 
someone may have PUI are recommended to use the IAT to assess the 
individual. A score of 70 or higher suggests that internet use may be 
causing significant problems. The IAT and its many different versions 
have been translated into several languages and used widely in different 
populations. While it has been described as an instrument with a 
generally acceptable internal consistency [82,86,87], psychometric 
studies also brought controversial results regarding its factor structure 
and other characteristics. Moreover, considering the changes in internet 
use its language is also outdated. 

The Internet Related Problem Scale (IRPS) [88] is a 20-item scale, 
based on the DSM-IV criteria for substance abuse in the context of PUI, 
including factors such as tolerance, craving, and negative impact of 
internet use. The first validation of the scale [88] has been conducted on 
a small sample of participants (n = 50); however, this preliminary study 
showed the IRPS to have a moderate internal consistency; i.e., the 
questions were moderately homogenous and associated with the 
construct of internet addiction. The construct validity was also sup-
ported by significant correlations between IRPS scores and time spent 
online and the Minnesota Multiphasic Personality Inventory-2 scores 
[89]. The IRPS has been further tested on a sample of 79 participants, 
showing a six-factor structure reflecting salience, mood enhancement, 
negative consequences, productivity, loss of control, and lack of infor-
mation. The internal consistency and concurrent validity of all factors 
were good, and salience was the most reliable subscale [90]. However, 

the study had limitations including the small sample size and sex 
imbalance (more than 80% of participants were women) [90]. 

The Online Cognition Scale (OCS) [91] was developed focusing on 
cognition-related rather than behavior-related PUI features. The OCS 
adapted items from measures assessing procrastination, depression, 
impulsivity, and pathological gambling. This questionnaire is the oper-
ationalization of a cognitive-behavioral model of GPIU [21], that is 
based on the idea that maladaptive internet-related cognitions act as 
proximal precipitants of PUI symptoms, leading to poor impulse control 
that generates negative consequences related to internet use. The OCS is 
a 36-item questionnaire that provides a global measure of PUI. It was 
tested for the first time on a sample of 211 undergraduate students and 
showed a four-factor structure involving loneliness/depression, dimin-
ished impulse control, social comfort, and distraction. Although the first 
validation study did not report any analysis of the internal factor 
structure [92], the psychometric qualities of the questionnaire have 
been ascertained [82,91,93]. 

The Compulsive Internet Use Scale (CIUS) [94] is a 14-item scale 
developed to assess compulsive internet use. It is based on the criteria for 
substance dependence and obsessive-compulsive disorder [84], the 
findings on behavioral addictions [95], and clinical interviews with 
people who self-declared having internet addiction. The scale has been 
validated using three different samples and the one-factor structure 
provided factorial invariance across time, sex, age, and heavy vs. non- 
heavy internet use, with reported high reliability and concurrent and 
construct validity [94]. 

The Generalized Problematic Internet Use Scale 2 (GPIUS2) [23] was 
developed to revise and update the first version of the Generalized 
Problematic Internet Use Scale (GPIUS) [62]. The GPIUS was designed 
to assess both cognitive and behavioral dimensions of GPIU, including 
their negative outcomes on the individual’s life. This first version 
included seven dimensions: i) mood alteration, i.e., internet use to 
regulate negative moods; ii) social benefits perceived when using the 
internet; iii) social control, i.e., the perception of controlling individual 

Table 1 
Characteristics of self-report instruments assessing problematic use of the internet.  

Instrument Construct and subscales N◦ of items Scoring Cut-off 

Internet Addiction 
Diagnostic Questionnaire 
(IADQ) [29] 

Pathological or addictive use of the internet 8 items with yes/no responses Total number of 
endorsed 
questions 

Endorsing five or more 
questions over a 6-month 
period = dependent on the 
internet      

Internet Addiction Test 
(IAT) [29] 

Six factors proposed to be at the basis of problematic use 
of the internet, i.e., compromised social and individual 
quality of life, careers, time control, and excitatory/ 
compensatory usage of the internet 

20 items on a 6-point Likert scale 
ranging from 0 (“does not apply”) 
to 5 (“always”) 

Sum of items A score of 70 or higher =
internet use may be causing 
significant problems      

Internet Related Problem 
Scale (IRPS) [88] 

Six-factor structure proposed to be at the basis of 
problematic use of the internet, i.e., salience, mood 
enhancement, negative consequences, productivity, loss 
of control, and lack of information 

20 items on a 10-point Likert 
scale ranging from 1 (“not true at 
all”) to 10 (“extremely true”) 

Sum of items No cut-off scores      

Online Cognition Scale 
(OCS) [91] 

Four-factor structure proposed to be at the basis of 
problematic use of the internet, i.e., loneliness/ 
depression, diminished impulse control, social comfort, 
and distraction 

36 items on a 7-point Likert scale 
ranging from 1 (“absolutely 
disagree”) to 7 (“absolutely 
agree”) 

Sum of items No cut-off scores      

Compulsive Internet Use 
Scale (CIUS) [94] 

Compulsive internet use, it is based on the criteria for 
substance dependence and obsessive-compulsive 
disorder 

14 items on a 5-point Likert scale 
ranging from 0 (“never”) to 4 
(“very often”) 

Sum of items No cut-off scores      

Generalized Problematic 
Internet Use Scale 2 
(GPIUS2) [23] 

Four-factor structure proposed to be at the basis of 
generalized problematic internet use, i.e., preference for 
online social interaction, mood regulation, deficient 
self-regulation, and negative outcomes 

15 items on a 8-point Likert scale 
ranging from 1 (“definitely 
disagree”) to 8 (“definitely 
agree”) 

Sum of items No cut-off scores      

Problematic Internet Use 
Questionnaire-Short 
Form (PIUQ-SF-6) [99] 

Three-factor structure proposed to be at the basis of 
problematic use of the internet, i.e., obsession, neglect, 
control 

6 items on a 5-point Likert scale 
ranging from 1 (“never”) to 5 
(“always/almost always”)  

A score of 15 or higher = people 
at high risk of developing 
problematic use of the internet  
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self-presentation during online social interactions; iv) withdrawal; v) 
compulsive use; vi) excessive time online, and vii) negative outcomes 
including personal, social, and professional problems due to internet 
use. Based on findings from studies on the combination of the social 
benefits and social control factors into a single dimension, on the Pref-
erence for Online Social Interaction (POSI) [96] and compulsive internet 
use and cognitive preoccupation as both symptoms of deficient self- 
regulation [77,97], the GPIUS was updated. The main changes to the 
instrument were the inclusion of a subscale that operationalizes POSI 
and two first-order sub-scales that, taken together, constitute deficient 
self-regulation. Thus, the GPIUS2 includes four constructs: i) POSI; ii) 
mood regulation; iii) deficient self-regulation that includes compulsive 
use and cognitive preoccupation subscales; and, iv) negative outcomes. 
The GPIUS2 consists of 15 items that assess the separate sub-dimensions 
and an overall composite index [23]. The GPIUS2 has been described as 
an adequate measure of GPIU cognitions, behaviors, and outcomes [98]. 

The Problematic Internet Use Questionnaire-Short Form (PIUQ-SF-6) 
[99], is a 6-item version of the Problematic Internet Use Questionnaire 
(PIUQ) [100]. The PIUQ is originally developed for an 18-item scale and 
then validated in several countries and languages [99–102]. A nine-item 
version of the PIUQ is also available. It includes three factors, i.e., 
obsession (symptoms of withdrawal and obsessive thinking about the 
internet), neglect (neglect of responsibilities and everyday activities), 
and control (difficulties in controlling internet use). The PIUQ-SF-6 
contains two items from each of the three factors. Scores range from 6 
to 30, with higher scores indicating more severe PUI. In contrast to many 
other instruments, the cut-off scores of the different versions of PIUQ are 
suggested on empirical bases. The short version has been developed to 
obtain a measure of PUI brief enough to be useful in time-limited sur-
veys. A cut-off score of 15 (out of 30) is suggested to differentiate be-
tween people at high versus low risk of developing PUI. 

Despite all of the self-report instruments described above that have 
been tested at least once and provided satisfactory validity and reli-
ability indices, the criterion validity was not assessed and therefore 
existing instruments do not allow for discerning overuse from prob-
lematic use of clinical relevance [83]. To differentiate between non- 
problematic and problematic use of the internet, clinical and control 
groups should be assessed and strict selection criteria be used to detect 
PUI (e.g, a score of 70 or higher on IAT, [29,83]). Additional tests of 
reliability have been also recommended to improve the predictive value 
of current self-report instruments [83]. Moreover, the differences in 
theoretical models/diagnostic criteria upon which self-report in-
struments are based may lead to assessments of constructs that only 
partially overlap. This, in turn, makes study comparisons difficult. 
Finally, the majority of the assessment tools for PIU have been typically 
validated on young adults and adolescents, with less research of PIU 
measures in older adults. Often young adults and adolescents are 
included together in a single sample, rather than considered separately 
to investigate possible group differences. Furthermore, direct compari-
son of these two age groups with one another and with adults is lacking 
[103]. Future studies considering age-related differences in the assess-
ment of PUI and PUI in general are needed. 

3. A focus on problematic use of social media use (PUSM) 

With the growth of internet use, research has increasingly focused on 
the degree to which the types of behaviors performed on the internet 
may become problematic [104]. Recently, research has focused on 
PUSM. 

Use of social media began in 1979 with Usenet, an online discussion 
system where individuals could post and share public messages [105]. 
Today, social media (SM; e.g., Instagram, Facebook, YouTube, Twitter) 
are used by billions of people worldwide, and are transforming 
communication, social interaction, and learning. SM are internet-based 
applications where individuals have a personal profile, visible lists of 
online friends/connections, and the possibility to update their content or 

view others’ updated posts [106]. Although it has been proposed that 
being involved in online social interaction has the potential to increase 
subjective well-being [106], multiple studies suggest that using SM can 
become problematic [107]. It has been argued that excessive online 
behaviors and constant connections are associated with poor social 
skills, reduced sustained attention, and impaired abilities/tendencies to 
retain information, leaving people challenged when engaging in mean-
ingful conversations [108]. Individuals using SM excessively have been 
described as “alone together”: always connected via technology, but 
isolated [108]. SM use has been also shown to, at times, adversely affect 
psychological well-being [109], and for some people become an addic-
tive behavior [110]. 

Similar to PUI, a consensus on the conceptualization of PUSM as a 
behavioral addiction has not been reached yet. However, it has been 
proposed that using SM in a compulsive or poorly controlled way has 
some key elements in common with behavioral and substance addic-
tions, i.e., salience, mood modification, conflict, tolerance, withdrawal, 
and relapse [110–115], and has negative consequences on personal and 
occupational functioning [116]. 

Behavioral addictions have been defined as problematic behavior 
persisting despite its negative consequences [117]. Similar to what has 
been argued for PUI, in the case of PUSM, several specific behaviors can 
generate short-term rewards, and it can be difficult to distinguish in-
dividuals who develop a PUSM based on the reinforcers obtained from 
using SM per se (e.g., for online social interaction, viewing updated 
posts) from those who develop PUSM based on the reinforcers obtained 
from participating in other activities available on SM (e.g., gaming 
[118]). Moreover, given that this research field is still in its infancy, 
studies investigating PUSM suffer from methodological concerns; e.g., 
the lack of reliable prevalence estimates of PUSM, small and unrepre-
sentative samples [54], and the absence of diagnostic criteria. Such 
concerns have led to considerable heterogeneity in assessment tools and 
varying questionnaire thresholds employed to assess PUSM, thus making 
generalizations and cross-study comparisons difficult [15,110]. 
Accordingly, developing criteria that are clinically sensitive to identify 
individuals with PUSM is required for making a reliable and valid 
diagnosis in terms of identification of research samples, treatment 
development, and treatment delivery. 

The understanding and the conceptualization of PUSM is also made 
challenging by the existing gaps in some important fields of clinical 
research. There are relatively few studies investigating the psycho-
physiological mechanisms underlying this problematic behavior, with 
most theoretical models arising from mainly psychosocial research. 

Although researchers have extensively used the behavioral addiction 
conceptual framework to define PUSM, controversies about the tradi-
tional conceptualization of behavioral addictions have emerged, with 
some disagreeing with this view and suggesting the possibility of an 
“overpathologization” of new habitual behaviors [119]. 

While the existence of PUSM as an addictive behavior is debatable, 
the evidence that a small percentage of SM users experience negative 
consequences because of their online behavior is well documented 
[116]. The need for future research aimed at clarifying the conceptual 
nature of PUI and its underlying mechanisms is particularly warranted 
for PUSM. To increase our understanding of these phenomena, research 
should focus on the presence of specific symptoms of addiction beyond 
the negative consequences of PUSM only, select large representative 
samples to increase the validity of the results, and include psycho-
physiological indices to investigate the underlying psychobiological 
mechanisms [110]. 

3.1. Current models and proposed mechanisms for PUSM 

Biopsychosocial frameworks in models of addictions [85,120] posit 
that multiple and interacting biopsychosocial antecedents, manifesta-
tions, and consequences within and among behavioral and substance- 
related patterns of excessive engagement reflect an underlying 
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addiction syndrome. As a consequence, the symptoms of PUSM are 
viewed as similar to those of other behavioral addictions and substance 
use disorders (SUDs), and include salience, referring to the experience 
that a specific behavior becomes an extremely important activity in the 
person’s life and dominates their thinking, feelings and behaviors; mood 
modification, referring to the subjective experiences that people report as 
a consequence of engaging in the specific behavior (e.g. a tranquillizing 
and/or distressing feeling); tolerance, referring to the process whereby 
increasing amounts of the specific behavior are required to achieve the 
former reinforcing effects (or same amount generates fewer/smaller 
effects); withdrawal symptoms, referring to unpleasant feelings and/or 
physical effects which occur when the specific behavior is ceased or 
suddenly reduced; conflict, referring to struggles between the addicted 
individual and other people (interpersonal conflict) or within the in-
dividuals themselves (intrapsychic), which are related to the specific 
behavior; and relapse, referring to the tendency to reinstate the specific 
behavior after its cessation (even after many years). 

PUSM has been also described as arising from the positive rein-
forcement that SM generate, which may promote habit formation, that 
in turn may result in maladaptive psychological dependency on SM use 
[121]. This hypothesis has been formulated by integrating three over-
arching theoretical perspectives: i) the cognitive-behavioral model [21], 
ii) the social skill model [122], and iii) the socio-cognitive model of 
dysregulated media use [77]. According to the cognitive-behavioral 
model, some people who use the internet (e.g., SM) may develop dis-
torted cognitions which are amplified by environmental factors (e.g., 
social isolation), and lead to the development of maladaptive/obsessive 
patterns of use [21]. The social skill model suggests that people who use 
the internet and have poor self-presentational skills are especially likely 
to prefer online social interaction to face-to-face communication. Online 
social interaction would favor compulsive internet use and related 
negative outcomes [122]. Lastly, the socio-cognitive model of dysregu-
lated use suggests that the expectation of positive outcomes, combined 
with poor self-efficacy and self-regulation, favors compulsive SM use 
[77]. 

Based on these three models and the definition of general technology 
addiction, PUSM has been described as a condition occurring when SM 
use is considered by the individual as an important (or even exclusive) 
mechanism to relieve stress, loneliness, or depression [123]. Here, SM 
use is viewed as a self-medication strategy that favors an addictive use 
by providing continuous rewards (e.g., self-efficacy, satisfaction) and 
helping individuals escape their dysphoric mood states. 

The Dual-System Theory in the context of PUSM [124] is based on 
the assumption that human behavior is controlled by two structurally 
and conceptually distinct brain systems: an impulsive, automatic, and 
reflexive (reactive) brain system (System 1), and a controlled, inhibi-
tory, and reflective (prudent) brain system (System 2 [124,125]). While 
System 1 generates impulsions to perform (or avoid) a specific behavior, 
System 2 determines whether impulsion and behavior are consistent 
with one’s long-term goals, and modulates behavior to achieve those 
goals [126]. PUSM would reflect an imbalance between these two sys-
tems, involving strong cognitive-emotional preoccupation with SM use 
and weak cognitive-behavioral control over SM use. 

Bandura’s reciprocal determinism model within the social cognitive 
theory [127] has also been used to describe PUSM [116,128]. The model 
consists of triadic factors (i.e., person, behavior, and environment) that 
interactively influence each other [127]. The reciprocal determinism 
concept proposes that the individual’s behavior changes by how the 
environment is perceived and how that individual, in turn, interacts 
with the environment. From this perspective, individuals with PUSM 
would not only be affected by their environment (e.g., social influence) 
but also by their SM-related problematic behaviors that, in turn, influ-
ence their environment. 

To our knowledge, the only model that includes the psychobiological 
mechanisms that are thought to underlie PUSM is the I-PACE model of 
addictive behaviors [79,80]. Overall, it is generally accepted that the 

etiology of PUSM involves a combination of biological, psychological, 
and social factors [15,85,120,129,130]. Although several models of 
PUSM have been proposed, there are still many research gaps regarding 
the mechanisms underlying the development and maintenance of SM- 
related problematic behaviors. Reasons for these gaps may also be 
found in the lack of psychophysiological and behavioral studies aimed at 
testing specific predictions of the theoretical models and thus, the 
mechanisms underlying PUSM. 

3.2. Assessing PUSM 

Similarly to PUI, a consensus regarding the diagnostic criteria for 
PUSM has not been achieved [60]. However, different self-report in-
struments have been developed and used to assess PUSM [15]. The 
following provides a brief description of the instruments that are most 
widely used at present (see Table 2). 

The Addictive Tendencies Scale (ATS [131]) is based on the addic-
tion theory and includes three items from other scales assessing addic-
tive tendencies in the use of text messages and instant messaging 
services [132]. Items are rated on a 7-point scale. Higher ratings indicate 
higher addictive tendencies. The three items measure salience (“One of 
the first things I do each morning is log onto a social networking internet 
site (e.g., MySpace or Facebook)”); poor control (“I find it hard to con-
trol my use of a social networking site (e.g. MySpace or Facebook)”); and 
withdrawal (“I feel lost when I cannot access my social networking site 
(e.g., MySpace or Facebook)”). Although these three aspects have been 
central in the characterization of addiction, addiction has been 
frequently described as involving six core components: salience, mood 
modification, tolerance, withdrawal, conflict, and relapse [85,114]. 
Moreover, the psychometric qualities of the ATS for PUSM require 
further assessment. 

The Bergen Facebook Addiction Scale (BFAS [114]) assesses the six 
proposed components of addiction [85]. The BFAS includes 18 items, 
three for each of the six components of addiction [85]: salience, mood 
modification, tolerance, withdrawal, conflict, and relapse. Each item is 
scored on a 5-point scale. Higher scores indicate a higher level of PUSM. 
This questionnaire has been translated into several languages and is 
arguably the most psychometrically robust scale to assess PUSM. 

Both the ATS and the BFAS have been criticized because they 
examine problematic use of one specific commercial SM (i.e., Facebook) 
rather than the activity itself (i.e., SM use [118]). The BFAS does not 
differentiate between addiction on Facebook (e.g., playing Farmville) 
from addiction to Facebook. Moreover, concerns have been raised given 
that they are based on diagnostic criteria for gaming or gambling dis-
orders, and problematic Facebook use may be more similar to PUI than 
to gaming or gambling disorders [133,134]. 

Similar to the BFAS, in the Bergen Social Media Addiction Scale 
(BSMAS) ‘Facebook’ has been replaced with ‘Social Media’ [135,136], 
with social media being defined as “Facebook, Twitter, Instagram and 
the like” in the instructions. This scale has been implemented as a 
consequence of the debate about considering addiction to one particular 
commercial company’s service (i.e., Facebook) as representative of SM 
activity [118]. 

The E-Communication Addiction Scale [137] includes 22 items 
scored on a five-point Likert scale. The scale provides a measure of four 
aspects of PUSM: poor self-control (cognitive), e-communication use in 
extraordinary places, worries, and control difficulty (behavioral). The 
scale has high internal consistency and reliability for assessing addiction 
to e-communication across different levels of severity, ranging from very 
low to very high [15,137]. 

The Social Media Use Questionnaire (SMUQ [138]) assesses levels of 
problematic use of social media and includes nine items (e.g., “I struggle 
to stay in places where I will not be able to access social media”, “I spend 
a large proportion of the day using social media”) based on criteria for 
DSM-5 gambling disorder [9], the IAT [29], and the Fagerstrom test for 
nicotine dependence [139]. Items are rated on a 5-point Likert scale. The 
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SMUQ includes two factors (i.e., withdrawal and compulsion) and has 
high internal consistency [138]. 

The Facebook Dependence Questionnaire (FDQ [140]) consists of an 
adapted version of a questionnaire on internet addiction [141] to the 
context of Facebook addiction. The FDQ includes 8 two-choice questions 
(yes/no) focused on worries, concerns, satisfaction, time of use and ef-
forts to reduce use, and control. The endorsement of five out of eight 
questions indicates addiction to Facebook use [140]. 

The Social Networking Addiction Scale (SNWAS [121]) is a five-item 
scale where respondents are asked to answer based on their experience 
with their most frequently used SM. It is adapted from short versions of 
Charlton and Danforth’s engagement vs. addiction questionnaire 
[92,142]. The original questionnaires [92,142] assessed computer- 
related addiction symptoms in the context of massive multiplayer 
gaming based on Brown’s conceptualization of addictive behaviors 
[143]. However, the authors argued that online games and SM share 
similar characteristics, such as filling social gaps in people’s lives, 
enhancing individuals’ social visibility, and creating a sense of immer-
sion. Thus, the scale may be used to assess core components of different 
technology-related addictions: symptoms of conflict, relapse and rein-
statement, and psychological salience [121]. 

The Problematic Facebook Use Scale (PFUS) [133] includes 15 items 
rated on an 8-point scale (1 = “definitely disagree”, 8 = “definitely 
agree”) adapted from the GPIUS2 [23]. The PFUS is based on the belief 
that a theory specifically developed for PUI can provide the basis for the 
development of a reliable measure to assess problematic Facebook use. 
Because the GPIU and GPIUS2 have been described as rational bases for 
conceptualizing and measuring problematic Facebook use, the word 
“internet” used in the GPIUS 2 has been replaced with the word “Face-
book” where indicated in the PFUS. The PFUS has five subscales 
assessing POSI, mood regulation, cognitive preoccupation, compulsive 

use, and negative outcomes. POSI refers to the belief that one is safer, 
more confident, and more comfortable with online than with face-to- 
face social interactions (e.g., “Online social interaction is more 
comfortable for me than face-to-face interaction”). Mood regulation 
refers to a cognitive symptom of PFU and reflects the motivation to use 
Facebook to regulate mood (e.g., “I have used Facebook to make myself 
feel better when I was down”). Cognitive preoccupation refers to 
obsessive thought patterns about using Facebook (e.g., “When I haven’t 
been on Facebook for some time, I become preoccupied with the thought 
of going on Facebook”). Compulsive use refers to poor self-regulation 
over Facebook use (e.g., “I have difficulty controlling the amount of 
time I spend on Facebook”). Negative outcomes refer to the extent to 
which a person experiences personal and social problems resulting from 
Facebook use (e.g., “My Facebook use has made it difficult for me to 
manage my life”). The total score ranges from 15 to 120, with higher 
scores indicating higher levels of PFU. The scale has shown good psy-
chometric properties [133,144,145]. 

The short description of some of the self-report instruments currently 
used to assess PUSM highlights two critical features: the different 
theoretical frameworks on which they are based on and inconsistencies 
regarding dimensional perspectives on PUSM. These problems compli-
cate cross-study comparisons and limit the reliability of current epide-
miological research on SM-related problematic behavior. Taken 
together, the use of different conceptualizations and different assess-
ment instruments calls into question the construct validity of PUSM, 
similar to what has been discussed for PUI [15]. 

4. What future goals should research pursue? 

In the setting of theoretical debates regarding whether it is appro-
priate to consider PUI and PUSM as addictive behaviors, the main aim of 

Table 2 
Characteristics of self-report instruments assessing problematic use of social media.  

Instrument Construct and subscales N◦ of items Scoring Cut-off 

Addictive Tendencies Scale (ATS) 
[131] 

Levels of addictive tendencies toward social media 8 items on a 7-point Likert scale 
ranging from 1 (“strongly 
disagree”) to 7 (“strongly 
agree”) 

Sum of items No cut-off scores      

The Bergen Facebook Addiction Scale 
(BFAS) [114] and Bergen Social 
Media Addiction Scale (BSMAS) 
[135,136] 

Six-factor structure proposed to be at the basis of 
Facebook/social media addiction, i.e., salience, 
mood modification, tolerance, withdrawal, conflict, 
and relapse 

18 items on a 5-point Likert 
scale ranging from 1 (“very 
rarely”) to 5 (“very often”) 

Sum of items No cut-off scores      

E-Communication Addiction Scale 
[137] 

Four-factor structure proposed to be at the basis of 
problematic use of social media, i.e., poor self- 
control, e-communication use in extraordinary 
places, worries, and control difficulty 

22 items on a 5-point Likert 
scale 

Mean of items Score ranges: 
4.20–5.00: very high 
3.40–4.19: high 
2.60–3.39: medium 
1.80–2.59: low 
1.00–1.79: very low      

Social Media Use Questionnaire 
(SMUQ) [138] 

Two-factor structure proposed to be at the basis of 
problematic use of social media, i.e., withdrawal and 
compulsion 

9 items on a 5-point Likert scale 
ranging from 0 (“never”) to 4 
(“always”) 

Sum of items No cut-off scores      

Facebook Dependence Questionnaire 
(FDQ) [140] 

Pathological or addictive use of Facebook 8 items with yes/no responses Total number 
of endorsed 
questions 

Endorsing five or more 
questions over a 6-months 
period = dependent on the 
internet      

Social Networking Addiction Scale 
(SNWAS) [121] 

Core components of social media addiction: 
psychological salience, symptoms of conflict, 
relapse, and reinstatement 

5 items on a 7-point Likert scale 
ranging from 1 (“completely 
agree”) to 7 (“completely 
disagree”) 

Sum of items No cut-off scores      

Problematic Facebook Use Scale 
[133] 

Four-factor structure proposed to be at the basis of 
generalized problematic Facebook use, i.e., 
preference for online social interaction, mood 
regulation, deficient self-regulation, and negative 
outcomes 

15 items on an 8-point Likert 
scale ranging from 1 
(“definitely disagree”) to 8 
(“definitely agree”) 

Sum of items No cut-off scores  
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this manuscript was to review theoretical models and assessment tools 
proposed to conceptualize and measure these problematic behaviors. 
We have highlighted several main issues and now propose future 
research directions to address current controversies and methodological 
shortcomings. 

The lack of consensus on how to conceptualize and identify gener-
alized and specific PUI is reflected in the multiple existing theoretical 
models, whose differences in part reflect varying definitions and clas-
sifications of PUI (e.g., as an addiction or as an impulse control disorder; 
as an addiction to the internet or as an addiction on the internet). Dif-
ferences are exacerbated by the subsequent implementation of assess-
ment tools based on varying PUI conceptualizations, arguably slowing 
the advancement of knowledge by systematic research involving repli-
cation and comparisons of the results. For example, the growing 
research field on problematic use of smartphones has recently led to the 
formulation and testing of a theoretical framework that accounts for 
multiple forms and etiologies of problematic use of smartphones 
[7,146,147]. Although problematic use of smartphones may represent a 
unique problematic behavior, it has been argued that an appropriate 
approach when addressing smartphone-related problematic behaviors 
would involve focusing on the behavior (accessing the internet by 
smartphone) and not on the device only [12]. This suggests that the 
large body of data collected over the years on problematic use of 
smartphones could have been used, at least in part, to improve current 
knowledge regarding PUI. However, the lack of a clear conceptualiza-
tion of PUI and identification of core symptomatology for a diagnosis has 
led to investigating possible “different kinds of PUI” across studies, with 
consequent difficulties in comparing and replicating results. The op-
portunity for understanding psycho-physiological mechanisms that un-
derlie PUI is related to this issue. A standardized and reliable diagnosis is 
important for a reliable identification of PUI and its subtypes (e.g., 
PUSM) that, in turn, facilitates cross-study comparisons. In the case of 
gambling disorder, having standardized and reliable diagnoses across 
studies has promoted the more precise investigations into prevention 
and treatment approaches and the psycho-physiological mechanisms 
and processes underlying the disorder, despite heterogeneities relating 
to forms of gambling (e.g., on cards, sports, lotteries, machines) [148]. 

With respect to future research directions, we propose two main 
areas and goals to help address current controversies:  

1) Define diagnostic criteria: The DSM-5 in the Differential Diagnosis 
section of IGD suggested that “[…] future research on other excessive 
uses of the internet would need to follow similar guidelines as suggested 
herein” [9] p.798, referring to the need to conduct epidemiological 
studies to determine the prevalence, clinical course, possible genetic 
influence, and potential biological factors based on, for example, 
brain imaging data and avoid the use of multiple different ques-
tionnaires, criteria, and thresholds. Similarly, we argue that an 
agreement on the diagnostic criteria, even before formal inclusion in 
a classification system, is important. Diagnostic criteria should be 
formulated by bottom-up and top-down processes: starting from the 
available empirical data, criteria should be informed by the clinical 
literature on PUI ( [149,150] showing symptoms, behaviors, and 
comorbidities characterizing individuals whose internet use severely 
compromises significant relationships, jobs, or educational or career 
opportunities (bottom-up process). At the same time, diagnostic 
criteria may be inspired by those of IGD (top-down process), given 
IGD can be considered one PUI subtype. Thus, characterizing a 
higher-order category of PUI, similar to what happens for other 
higher-order categories of psychopathology (e.g., the higher-order 
category of SUD rather than the sub-category of alcohol use disor-
der), would allow studying specific characteristics that would 
differentiate PUI (and each PUI subtype) from other potential con-
ditions (e.g., gambling, compulsive buying). Such diagnostic criteria 
constitute an important if not necessarily starting point to be 
confirmed or revised by comparable studies assessing prevalence, 

clinical course, and genetic and other biological factors of the same 
phenomenon.  

2) Some theoretical models proposed over the past twenty years appear 
somewhat outdated by more recent technological progress in the 
context of internet environments; e.g., the model proposed by Davis 
[21] seems to capture several aspects of PUSM, such as the POSI, 
rather than other PUI subtypes. At the time in which Davis proposed 
his model, SM were at early developmental stages, fewer in number 
and not yet characterized by multiple interfaces and interaction 
possibilities offered in more recent years. It is therefore evident that 
to describe and characterize PUI, a comprehensive model is needed, 
that would conceptualize higher-order mechanisms shared by 
different PUI subtypes. The I-PACE model takes this perspective; 
however, it conceptualizes behavioral addictions in general. In order 
to clarify PUI and its underlying mechanisms, theoretical hypotheses 
on PUI development are necessary. Such hypotheses should include 
the description of higher-order mechanisms involved in PUIs and not 
other psychopathological conditions (e.g., gambling, affective dis-
orders). These mechanisms have a role also in other addictive be-
haviors but may be predominant in PUI [11]. These may include: i) 
multiple available visual (e.g., colored graphical app interfaces), 
auditory (e.g., the sounds of notifications), and tactile cues (e.g., 
touch screen) to which individuals may be exposed and the multi-
plicity of internet outcomes (which may elicit subjective motiva-
tional/affective responses based on perceptual features) that may 
lead to parallel forms of associative learning that contribute signifi-
cantly to the maintenance of internet-related Pavlovian responses 
[151]; ii) the magnitude of the influences that conditioned internet 
cues may have on individuals’ online behaviors through real and/or 
subjective probabilities of receiving internet-related reinforcements 
[152]; and, iii) novel material generated in the internet environment 
that may intrinsically motivate individuals [153]. These specific 
potential PUI mechanisms may underlie all PUIs including PUSM, 
IGD, compulsive online shopping and compulsive sexual behaviors 
like problematic pornography use. It could be argued that some of 
the above-mentioned PUIs reflect an addiction on the internet rather 
than to the internet. However, it may be hypothesized that some 
specific aspects of the internet environment may make some online 
behaviors different and “more addictive” than the similar behaviors 
manifested offline. For example, in contrast with “offline” shopping, 
online shopping offers hundreds of buying options at any given time 
together with a seemingly continuous flow of ad-hoc advertisements 
and sales. Moreover, buyers typically receive purchased goods after a 
delay, which may increase craving and expectancy. Considering the 
above, a question that may be asked involves questioning whether 
people who may be addicted to online shopping are those who may 
also be addicted to offline shopping. If the answer is no, it would be 
important to characterize how online behaviors differ from their 
offline counterpart and, at the same time, how they operate 
similarly. 

5. Conclusions 

Despite the growing number of studies investigating PUI and PUI 
subtypes, its conceptualization and inclusion in a classification system 
have not been possible yet. The inclusion of PUI in the nosology together 
with IGD, gambling disorder, and SUD may contribute to improving 
public health, primarily by the development of prevention and man-
agement protocols. Several models aimed at inspiring clinical research 
and practice have proposed possible mechanisms involved in PUI and 
PUSM, and multiple self-report instruments have been consequentially 
developed. The diversity of theoretical models and instruments 
currently hinders standardized assessment procedures across studies 
and, in turn, their comparability. Here, we propose two main areas and 
goals to help address current controversies: 1) define diagnostic criteria 
by bottom-up and top-down processes and 2) develop a psychobiological 
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hypothesis including the description of higher-order mechanisms 
involved in PUIs and not other psychopathological conditions (e.g., 
gambling, affective disorders). These mechanisms may include the 
multiple available internet-related cues and outcomes that may lead to 
parallel forms of associative learning; real and/or subjective probabili-
ties of obtaining internet-related reinforcements; and novel material 
generated in the internet environment that may intrinsically motivate 
individuals. 
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