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Abstract
Purpose of Review This review describes recent research findings and contemporary viewpoints regarding internet addiction in
adolescents including its nomenclature, prevalence, potential determinants, comorbid disorders, and treatment.
Recent Findings Prevalence studies show findings that are disparate by location and vary widely by definitions being used.
Impulsivity, aggression, and neuroticism potentially predispose youth to internet addiction. Cognitive behavioral therapy and
medications that treat commonly co-occurring mental health problems including depression and ADHD hold considerable
clinical promise for internet addiction.
Summary The inclusion of internet gaming disorder in the DSM-5 and the ICD-11 has prompted considerable work demon-
strating the validity of these diagnostic approaches. However, there is also a movement for a conceptualization of the disorder that
captures a broader range of media-use behaviors beyond only gaming. Efforts to resolve these approaches are necessary in order
to standardize definitions and clinical approaches. Future work should focus on clinical investigations of treatments, especially in
the USA, and longitudinal studies of the disorder’s etiology.

Keywords Internet addiction . Problematic interactive media use . Video games . Internet gaming disorder . ADHD . Cognitive
behavioral therapy

Introduction

Every day we carry with us a tool that provides unlimited social,
creative, and entertainment possibilities. Activities facilitated by
our smartphones have always been central to the developmental
goals of adolescents—as young people move toward their peers
as their primary social support system, their phones provide con-
stant connection to their friends as well as access to the popular
media that often defines and shapes youth culture. Considering
young people’s continued use of more venerable forms of enter-
tainment screenmedia (e.g., television, video games, computers),
it is not surprising that adolescents spend more time using media
than they do sleeping or in school—an average of 7 h 22 min a
day [1]. While the majority of young media users adequately

integrate it into their otherwise rich lives, an undeniable subset
suffers from what has been termed by some as internet addiction
[2] but, as discussed below, has been referred to by many differ-
ent names. While overuse of technology and its impact has been
of concern since the days of television, the constantly changing
media landscape as well as advances in our understanding of the
issue requires regular updates of what is known. The purpose of
this review is to provide an understanding of this issue grounded
in the established evidence of the field but primarily informed by
work published between 2015 and 2020 and, in doing so, address
the following questions: What is internet addiction and is this the
best term for the problem?What is its prevalence among adoles-
cents around the world? What individual characteristics predis-
pose young people to internet addiction and what are the com-
mon comorbidities? And, finally, what treatment strategies are
being use and which have been found to be effective?

Defining the Issue

To answer any of these questions, first we must define the
problem at hand. Unfortunately, this is a difficult task as recent
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publications use a wide variety of terms to reference this prob-
lem. Video game addiction, problematic internet use, prob-
lematic internet gaming, internet addiction, problematic video
gaming, and numerous other terms have been used to identify
this problem in the last 5 years. Such terms all have limita-
tions. Focusing on a specific behavior, such as internet gam-
ing, does not capture the variety of media use problems expe-
rienced by young people. Even the term “internet”may not be
especially precise or consistent in meaning as online function-
ality is now seamless and permeates all activities on a phone,
computer, tablet, game system, or television. In order to focus
the nomenclature on the variety of behaviors that cross de-
vices and avoid the term addiction which may unnecessarily
stigmatize game players and impede their seeking help, my
colleagues and I have suggested the use of the term problem-
atic interactive media use (PIMU) [3–6]. The term PIMU at-
tempts to capture the broad spectrum of potential media use
behaviors seen in clinical settings including gaming, informa-
tion seeking, pornography use, and social media use without
naming a specific behavior or type of media which could
position the term for obsolescence [3•].

A Focus on Gaming Another approach to defining this issue
has been to focus on internet games as they are seen as having
unique features and elevated harm through excessive use [7]. In
2013 the American Psychiatric Association described internet
gaming disorder (IGD) in its updated Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) as a condition needing
further research in order to classify as a unique mental disorder
[8]. The proposed clinical diagnosis of IGD includes persistent
use of the internet to play games with associated distress or life
impairment as well as endorsement of at least 5 of 9 symptoms
including preoccupation with games, increased need to spend
more time gaming, inability to reduce game time, lying to others
about the amount of gaming, and using gaming to reduce nega-
tive mood [8]. Following suit, the World Health Organization
included gaming disorder (GD) in its 11th revision of the
International Classification of Diseases (ICD-11) [9]. These
two diagnostic approaches both characterize problematic gaming
as repetitive, persistent, lasting at least a year, and resulting in
significant impairments of daily life [10]. While there is consid-
erable overlap in the identified clinical symptoms (e.g., loss of
control over gaming and continued use of gaming even when
after negative consequences), the GD diagnosis does seem to
focus on more severe levels of problematic use and worse func-
tional impairment [10]. The inclusion of IGD and GD in these
major diagnostic manuals have been seen as an opportunity for
unification in the field around the conceptualization, and mea-
surement of problematic gaming and resulting discussions have,
to some extent, indicated increasing agreement [7].

However, in the years following the definition of IGD,
numerous authors took umbrage with these diagnostic criteria
pointing out limitations of the defined symptoms and calling

into question the idea that there is consensus in the field
around this diagnosis [11••]. For example, preoccupation with
gaming, they argue, could represent a form of engagement
similar to other types of engrossing activities rather than
something pathological [11••]. Similarly, using gaming to
avoid adverse moods is unlikely to differentiate problematic
from casual gamers. The use of the term “internet” in the name
of the condition was also met with resistance considering that
it assumes that video games accessed through the internet are
different from other video games in terms of their addictive
qualities [11••]. Some argue that the field is lacking the unified
definitions and extensive, foundational research necessary that
must precede a diagnosis [12]. Finally, by focusing on gam-
ing, IGD does not account for other potentially addictive on-
line behaviors. There appears, however, not to be an easy
solution to this concern. A broader conceptualization of the
disorder has been seen as too general by some, but it seems
untenable to create new diagnostic criteria for each specific
online behavior. This complexity is evident even within the
APA’s description of IGDwhen themanual states that “Internet
gaming disorder” is “also commonly referred to as Internet use
disorder, Internet addiction, or gaming addiction [8].”

Scales and Assessment

Building Effective IGD Scales As evidence that much of the
field is accepting IGD as a unifying conceptualization of prob-
lematic media use, numerous clinicians and scientist have in-
vestigated the DSM-5 criteria by designing and testing new
scales or applying existing scales to this new framework.
Some early testing utilized an interview procedure to confirm
a 5-symptom cutoff for IGD, although a cutoff of 4 was ade-
quate for differentiating between those suffering from IGD
and healthy controls [13]. Scales such as the Internet
Gaming Disorder Scale and its short form as well as the
Internet GamingDisorder Test (IGDT-10) have been designed
and tested demonstrating that fairly short (e.g., 9 or 10 items)
assessments can demonstrate strong psychometric properties,
support the defined cutoff of 5 symptoms, and successfully
measure a single construct [14–17]. Testing has been done on
other assessment tools that are aligned with the IGD criteria
including the Clinical Video Game Addiction Test which pro-
vided further support for the 5-item cutoff diagnosis [18] and
the Chen Internet Addiction Scale—Gaming Version which
identified its own cutoff [19]. This abundance of screeners and
other instruments demonstrates how, as a result of the inclu-
sion of IGD in the DSM-5, researchers and clinicians have
access to numerous well-designed and tested assessments for
problematic game play. On the other hand, the profu-
sion of scales may also indicate that the field is still far
from one regularly stated goal: a universal and standard-
ized measurement tool.
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Internet Addiction Scales To further expand the assessment
landscape, researchers and clinicians who prefer a broader con-
ceptualization of this disorder, one more aligned with internet
addiction rather than gaming disorder, have also created scales
for research and clinical settings. The Chen Internet Addiction
Scale is one of the earliest and most utilized scales [20].
Developed by applying established concepts from substance
abuse and impulse control, it and its revised form have
established internal reliability and criterion validity [21]. The
designers of the 20-item Internet Addiction Test (IAT) used the
criteria for pathological gambling as the basis of the test and
designed it specifically to differentiate between casual and com-
pulsive internet users [2]. The IAT has high internal reliability
[22], a consistent factor structure across age categories [23], and
is associated with expected comorbidities including depression
[22] and attention-deficit disorders [24]. The 18-item
Problematic and Risky Internet Use Screening Scale (PRIUSS)
has three subscales—social consequences, emotional conse-
quences, and risky/impulsive internet use—and a 3-item version
was created that used one question from each subscale [25, 26].
The strong psychometric properties of both versions of this scale
are indicative of their value as tools for identifying adolescents
and young adults struggling with their technology use.

Much like the measures of IGD, these internet addiction
scales are more similar than dissimilar. They all assess a di-
verse array of experiences and consequences related to PIMU
including its impact on social relationships, sleep, and aspects
of mental health. In fact, some items from the different scales
are almost identical. For example, the IAT asks, “Do you
choose to spend more time online over going out with
others?” the PRIUSS asks, “Do you choose to socialize online
instead of in person?” and the CIAS asks how much this
statement matches your experiences: “I find myself going on-
line instead of spending time with friends.” The scales share
an overall approach of asking about internet use in general
rather than about specific online activities. While this allows
the instruments to focus on the impulsive and risky aspects of
internet use in general, it requires young people to differentiate
between online and offline activities, a distinction that may no
longer be relevant. Scales using this approach should contin-
ually be tested and revised as technology develops.

Considering the similarities of the scales, a researcher or
clinician would likely be well served by any of them.
However, even though the IAT and the CIAS both have iden-
tified diagnostic cutoffs, the availability of a 3-item pre-
screener for the PRIUSS makes this instrument especially
useful for inclusion in a battery of in-office measures. The
PRIUSS does, however, require the adolescent or young adult
patient to endorse behaviors that are worded in such a way that
might activate feelings of judgment or reactance. For example,
the question “Do you neglect your responsibilities because of
the internet?” puts the onus directly on the user with little
room for rationalizing an external cause. That said, the

consistently high performance of this scale indicates the set
of questions as a whole are successful at classifying problem-
atic internet users.

Prevalence

Because the field lacks standardized language, reporting on
the current prevalence of this issue requires the use of work
that employs different definitions. However, the similarities
across measures likely result in reasonably comparable prev-
alence rates. In a systematic review focusing on problematic
gaming, reported rates varied from 0.6 (in Norway) to 50% (in
Korea) with a median prevalence rate of 5.5% across all in-
cluded studies and 2.0% for population-based studies [27]. A
meta-analyses using data across multiple decades found a
pooled prevalence of 4.6% with a range of .6 to 19.9% with
higher frequencies in studies performed in the 1990s (12.1%),
those with samples under 1000 (8.6%), those that utilized
concepts based of psychological gambling (9.5%), and those
performed in Asia (9.9%) and North America (9.4%) [28••].

Europe Recent studies reinforce the variability of prevalence
in different regions of the world. In a study of 7 European coun-
tries with a representative sample of 12,938, the prevalence of
IGD was 1.6% with 5.1% being considered “at-risk” for IGD
with little variation among countries [29]. In studies of individual
countries, prevalence of IGD in Germany ranged from 1.16 [30]
to 3.5% [31]. In Italy, 12.1% were classified as having problem-
atic use and .4% as having internet addiction [32].

AsiaCountries in Asia showed similar disparities. In a review of
38 studies from countries defined by the authors as Southeast
Asia (with most being from India), prevalence of internet ad-
diction ranged from 0 to 47.4% [33]. Among middle and high
school students in Japan, prevalence was 7.9% for problematic
internet use and 15.9% for adaptive internet use, a lower cutoff
of the diagnostic questionnaire [34]. In rural Thailand, 5.4%
reached the cutoff for IGD [35], and in Taiwan 3.1% met that
threshold [17]. Among 2666 urban middle school children in
China, prevalence of IGD was 13.0% [36]. Finally, in rural
South Korea, the prevalence of PIU was 21.6% among a sam-
ple of 1168 13- to 18-year-olds [37].

With such disparate findings from around the world, it
seems that PIMU prevalence varies considerably from county
to country and region to region. While this may be the case,
summary findings from two large reviews do have similar
final estimates—5.5% [27] and 4.6% [28••]. This rate is also
similar to the prevalence of youth “at-risk” for IGD across
Europe (5.1%) [29] and for full IGD in rural Thailand
(5.4%) [35]. While far from definitive, 5%might be our stron-
gest general prevalence estimate given the evidence. There are
some sample and study characteristics that seem to result in a
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higher prevalence. Unsurprisingly, rates are higher when less
restrictive definitions of the disorder are used. There is also
some evidence that rates are lower in Europe and higher in
North America and Asia, but these results were not universal.
If we accept a prevalence of approximately 5% in the USA,
that would translate to approximately 1.5 million adolescents
experiencing significant life consequences as a result of their
struggles with digital technology. Understanding who is most
at risk and how best to treat this problem is essential for com-
prehensive, contemporary adolescent medicine.

Potential Determinants of PIMU

Individual characteristics, demographic features, and psycho-
social traits have all been identified as possible determinants
of PIMU. Perhaps the most widely documented risk factor is
being male. Prevalence among boys and young men has been
found to be 2 [38], 3 [28••], or even 5 [27] times higher than
among girls and young women. Throughout early adolescence
PIMU increases with age, but peaks around 15–16 [39].
Indicators of lower socioeconomic status including less ma-
ternal education and a single parent household have been
shown to increase the risk for PIMU [36].

Family Functioning Young people’s family functioning also
seems to play a role in their development of PIMU. Risk
factors seem to include lower levels of family cohesion, more
family conflict, and poorer family relationships [40]. Themost
frequent finding in a recent systematic reviewwas that a worse
parent-child relationship was associated with more problem-
atic gaming [41]. Less time with parents, less affection from
parents, more hostility from parents, and lower quality parent-
ing were all family characteristics potentially indicated in the
development of gaming problems [41]. Game play and other
online social activities may serve as solace from difficult fam-
ily lives as adolescents seeking treatment for gaming addiction
report that they are motived to play in part by escapism and the
draw of virtual friendships [42]. At the other end of the spec-
trum, positive parent-child relationships may be protective
against the development of problematic gaming [41].
Additionally, parental monitoring of adolescents’ internet
use can also reduce PIMU which, in turn, improves parent-
child relationships [43]. Parents, it seems, have some preven-
tion tools available to them which could improve their family
functioning overall. Fathers appear to have a particularly in-
fluential role as their relationships with adolescents has been
shown to be especially protective [41, 43].

Personality Traits Certain individual personality traits appear
to be common among adolescents with media use issues po-
tentially indicating that young people with these traits are
predisposed to develop PIMU. PIMU sufferers regularly

demonstrate limitations in areas related to self-control includ-
ing higher levels of impulsivity. In two studies examining
problematic smartphone use, one identified dysfunctional im-
pulsivity and low self-control as two key risk factors [44] and
the other found impulsivity to predict this behavior in their
female participants [45]. Patients diagnosed with IGD also
demonstrated higher levels of impulsivity than healthy con-
trols [46]. A systematic review of research examining the per-
sonality traits predictive of IGD concludes that impulsivity
plays a role in IGD and that certain aspects of this trait, such
as high levels of urgency, are especially potent risk factors.
[47•].

In addition to impulsivity, behavior traits related to aggres-
sion and hostility are common among adolescents with media
use problems. Aggressive tendencies were identified as a pre-
dictor of IGD by multiple studies in a recent review of the
research [47•]. In a large European survey study, adolescents
who reported IGD had higher scores on rule-breaking and
aggressive behaviors scales [29]. While it may seem that ag-
gression findings are simply indicative of the observed gender
differences, models that include gender as well as other traits
that predict PIMU found that hostility was independently as-
sociated with problematic smartphone use [48] and conduct
problems were predictive of problematic internet use [49].

Neuroticism, the tendency to feel nervous and to worry, has
been identified as a potential predisposing factor for PIMU.
Using the Big Five model of personality to investigate com-
monalities among young people with IGD, the authors of a
recent review highlighted multiple studies linking neuroticism
with PIMU and concluded that this work demonstrates a clear
and consistent link [47•]. Some of the strongest evidence
comes from clinical samples in which young people seeking
care for IGD showed higher levels of neuroticism than healthy
controls [50]. Additionally, neuroticism may be an important
trait that differentiates game players who have problematic use
versus those who are simply heavily engaged with the games
[51] perhaps in part because the control provided by video
games is especially appealing to those with neurotic tenden-
cies [50]. Neuroticism is a common element of internalizing
mood disorders including anxiety and depression [52], which,
as described below, are frequently comorbid with PIMU.

While it is clear that some traits are common among PIMU
sufferers (and there are others not covered above), we must
stop short of claiming a defining personality profile. Young
people experiencing PIMU are likely to have as much diver-
sity as they do similarity in their psychological and personality
characteristics. Some of the most conclusive findings origi-
nate from clinical samples, but, because of limited spe-
cialized care opportunities, this work has been almost
entirely conducted outside of the USA. Seeing as cul-
ture plays an important role in the development of per-
sonality, investigations are necessary to determine if our
current knowledge is generalizable to the USA.
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Neurobiology and Brain Function

Apart from individual characteristics and family functioning,
there appear to be some neurobiological dysfunction that may
characterize PIMU sufferers. Working from models based on
the brain functioning in gambling and substance use addicts,
researchers have looked for similarities with these disorders.
Sussman and colleagues call attention to the viewpoint that
people are not actually addicted to a substance or a behavior
itself but rather to the brain’s response to the drug or activity
[53••]. This perspective opens the door for digital entertain-
ment obsession to be compared to substance use and gambling
disorder. Video games and certain types of internet use have
been shown to release dopamine at a rapid rate leading to
immediate gratification and the potential for a repetitive re-
sponse that can include compulsive behaviors and increased
tolerance [53••]. In a simultaneous test of reward processing
and inhibitory control, both behavioral and electroencepha-
lography findings indicate adolescents with IGD demonstrate
irregularities in both systems [54•]. Additionally, fMRI studies
have documented neurobiological explanations for dysregu-
lated reward processing, diminished impulse control, and oth-
er behavioral and cognitive patterns in IGD sufferers that are
similar to those from people with gambling disorders [55].
Imaging studies have demonstrated that the brains of adoles-
cents with internet addiction share at least one structural ab-
normality with brains of those with substance use disorder,
namely, reduced thickness in the orbitofrontal cortex [56].
The evidence at hand seems to indicate that PIMU shares
similarities in neural functioning and potentially some brain
structures with other compulsive behaviors as well as sub-
stance use. However, there are still many fewer neuroimaging
studies of PIMU sufferers than of substance users, and many
of the existing studies are hindered by small, heterogeneous
samples and lack of attention to comorbid conditions [55].

The observed similarities between PIMU and substance
use disorder do not necessarily signify that compulsive tech-
nology use should be characterized as a behavioral addiction.
In fact, there are strong reasons to consider other conceptual-
izations for this set of behaviors. Excessive use may be indic-
ative of maladaptive coping [57] or the manifestation of
existing self-regulatory problems [58•]. Rather than being a
novel disorder, PIMU behaviors may be symptoms of existing
psychiatric problems being expressed within the digital envi-
ronment [3•]. If these underlying disorders are appropriate
explanations for these behaviors, then, some argue, we should
not classify the set of symptoms as a behavioral addiction
[59]. Furthermore, there is limited evidence that stopping
use results in serious withdrawal symptoms which is a key
factor in some diagnostic tools [60].The term addiction may
also convey a sense of stigma and potentially interfere with
one’s likelihood for seeking help or leading to incorrect treat-
ment [3, 61]. A consistent set of observed, troublesome,

comorbid disorders may support the possibility that existing
problems drive problematic media use rather than the behavior
indicating a uniquely diagnosable behavioral addiction.

Comorbidities

A core set of mental health problems comorbid with PIMU
have been identified and include depression, attention deficit
hyperactivity disorder (ADHD), anxiety, and autism [62•]. As
most of the research in this area is cross-sectional, the exact
explanation for the association between PIMU and these other
disorders is unknown and could include a one directional re-
lationship (in either direction), a bi-directional relationship, or
a common factor causing both issues [62•]. Bearing in mind
the complex etiology of these severe mental health issues,
PIMU may very well arise from pre-existing mental health
problems. The behaviors and environment afforded by exces-
sive game play and internet use may also exacerbate certain
symptoms of these disorders. The associations likely differ by
unique co-occurring disorder as well as by the specific behav-
iors evident in an individual’s experience of PIMU.
Longitudinal representative research along with additional
clinical investigations examining different presentations of
PIMU (especially using samples from the USA) is needed to
fully understand this relationship.

Depression and Anxiety Regardless of the specifics of the
relationships, identifying the most common mental health is-
sues that are comorbid with PIMU can help illuminate the
disorder. Depression is consistently found to be predictive of
problematic video game, internet, and smartphone use
[63–65]. In a study comparing multiple predictors of the
Internet Addiction Scale, level of depression had the strongest
association even when considering demographics, personality
traits, and future time perspective (i.e., the ability to envision
and pursue future goals) [22]. Considering anxiety is closely
related to depression, it is not surprising that it too has been
shown to be linked to PIMU. Young people’s use of technol-
ogy to cope with depression and anxiety likely explains at
least some of these observed relationships, but a reciprocal
relationship between PIMU and depression or anxiety is likely
most realistic [64, 66].

ADHD Seeing as impulsivity is a common trait of adolescents
suffering from PIMU, it follows that ADHD is one of its most
common comorbidities. In a recent review, 87% of the includ-
ed studies found significant relationships between ADHD
symptoms and PIMU [62•]. Findings from a meta-analysis
align with these results with studies consistently showing that
PIMU is present at higher rates among those with ADHD
from those without [67]. Furthermore, adolescents with
ADHD show more severe symptoms of PIMU and are less
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likely to respond to treatment [67, 68]. Ease of boredom, poor
self-control, and other typical symptoms of ADHD are likely
driving this association [67].

Autism PIMUwas shown to be prevalence in 45.5% of a small
clinical sample of youth with Autism Spectrum Disorder
(ASD) [69]. Youth with ASD have higher levels of compul-
sive internet use and video game play compared to healthy
peers [70]. Online communication platforms especially those
that occur within the well-defined ruleset of multiplayer
games may be seen as less threatening and thereby particularly
attractive to youth with ASD who desire connection but tend
to lack well-developed social skills [4]. The coexistence of
ADHD and ASD is an especially predictive combination with
PIMU observed in 12.5% of patients with ADHD, 10.8% of
those with ASD, and 20.0% of those with both disorders [71].

For clinicians hoping to better discriminate between ado-
lescents who are heavily engaged with screenmedia and those
who are experiencing problematic use, it is likely effective to
attend carefully to young people with mental health issues
commonly comorbid to PIMU. To inform on this effort, my
colleagues and I have proposed the acronym A-SAD (ADHD,
social anxiety, ASD,depression) to remember these key disor-
ders [5•]. While this suggestion is consistent with current ev-
idence, research testing this approach is still necessary in order
to understand its overall effectiveness in clinical settings.

Treatment

Even though there is continued debate about the nomenclature
around this issue and the appropriateness of labeling the prob-
lem an addiction or its own mental health diagnosis, adoles-
cents around the world are seeking treatment to overcome
their disordered media use and its consequences. As of yet,
there is not an agreed upon approach for treating PIMU
resulting in resourceful and skilled clinicians applying and
adapting multiple approaches known to be effective to similar
issues to this newer problem. For many years, there were few
systematic investigations of these treatments, but recently the
number of clinical trials has increased.

Cognitive Behavioral Therapy With rigorous research in this
field becoming more common, a recent review was able to
rely more heavily on randomized clinical trials in reaching
its conclusions [72•]. This work identified 3 treatment possi-
bilities as most heavily researched—cognitive behavioral
therapy (CBT), pharmacological, and group/family thera-
pies—however, approaches in all three were only classified
as experimental [72•]. CBT seeks to change problematic
thought patterns and their resulting behaviors especially in
terms of copingwith psychological problems in healthy, direct
ways. The approach of using CBT to address the cognitions of

problematic users was proposed almost two decades ago and
has been applied and adjusted to numerous populations and
settings [73]. In a prototypical study, patients identified as
having internet addiction and a comorbid disorder received
CBT for 10 sessions and showed improvement in both inter-
net use and anxiety [74•]. Pooled effect sizes from studies of
this treatment have demonstrated that overall, CBT is success-
ful at reducing symptoms of depression and of IGD and slight-
ly less so for anxiety [75••]. Although there is less evidence
for CBT’s effectiveness at reducing game play, such a goal is
less central as gaming is not inherently problematic
[75••]. Dialectical behavior therapy, which is based on
CBT but addresses emotions along with thoughts and
behaviors, has also been applied to PIMU and seems
to offer promise for future treatment [6].

Pharmacological Treatment Other treatments including phar-
macological and group and family therapies have not been the
subject of as many research investigations as CBT, but find-
ings from these areas do show encouraging effects. The gen-
eral approach of pharmacological treatment has been to use
medications to treat comorbid conditions or underlying pa-
thologies of PIMU including depression [76], ADHD [77],
obsessive-compulsive disorder (OCD) [78], and others. In an
exemplar RCT of 114 adolescents and adults with IGD, the
effectiveness of two antidepressants (escitalopram and
bupropion) were investigated [79••]. Both were effective at
reducing IGD, but bupropion also improved impulsivity, in-
attention, and mood problems which is consistent with its
reported use as a treatment for ADHD [79••]. Following a
similar protocol, researchers compared the effectiveness of
two ADHD medications, a stimulant (methylphenidate) and
non-stimulant (atomoxetine), on symptoms of both ADHD
and IGD [80]. Both medications successfully reduced symp-
toms of IGD seemingly through their ability to regulate
impulsivity [80]. Other studies reveal similar effects
resulting in an overall conclusion that a pharmacological
approach can be successful in reducing symptoms of
both PIMU and comorbid disorders [81].

Group and Family Therapies Group and family therapies are
also being used to address PIMU. While group-based inter-
ventions that are 8-weeks or longer and include 9–12 people
appear most effective [82], these approaches vary greatly
making it difficult to determine which other aspects of the
approach contribute to any observed successes. A systematic
review describes four studies using single-family groups,
multi-family groups, and school-based groups and
implementing CBT-based approaches, novel psychotherapy
approaches designed specifically for PIMU sufferers, and tra-
ditional family therapy approaches [81]. Group interventions
have also been designed to prevent PIMU among adolescents
although the effectiveness of this approach is still unknown
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[83]. Investigations of these treatments do show some prom-
ise. For example, a study of using multi-family group therapy
found 20 out of 21 adolescent participants were no longer
considered addicted to the internet following the six, 2-h ses-
sions [84]. While the approach as a whole is based on strate-
gies known to be effective in substance use and other adoles-
cent problems, the heterogeneity of the therapies makes it
difficult to draw any final conclusions.

Conclusion

There has been much advancement in identifying and treating
PIMU over the last 5 years. The inclusion of IGD in the DSM-
5 and of GD in the WHO’s ICD-11 has been the impetus for a
growing consensus around terminology and approach.
Considerable research has demonstrated that IGD can be
assessed reliably and that the defined cutoffs effectively dif-
ferentiate between those with and without the disorder.
However, a large debate continues about whether the termi-
nology and subsequent conceptual and clinical approaches
should be based on a specific activity or broader set of behav-
iors. A framework that describes and addresses a multitude of
behaviors that share certain determinants, comorbidities,
and expressions can avoid the unsustainable situation of
developing a new term and tactic for every problematic
media behavior.

Additional research is necessary to more fully develop our
clinical understanding and treatment approach to PIMU.
Foundational, longitudinal work would help disentangle the
direction of association between mental health problems and
PIMU, and clinical investigations could continue to determine
how therapy and medication can most effectively treat the
condition. Clinical work investigating patient samples from
the USA are very rare and are necessary to build awareness
and increase resources available to treat the problem.
Additionally, new research should explore the impact of the
COVID-19 pandemic on PIMU. As screens have been relied
upon for essential purposes including education, communica-
tion, and social connectedness, use has inevitably risen, and
youth previously balancing media use and other activities may
find themselves struggling. While our knowledge has grown
substantially in this area, there are still questions that need to
be answered before we can effectively treat this modern facet
of adolescent health.
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