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Abstract
Purpose of Review With increasing use of the Internet throughout our daily lives, Internet use disorders (IUDs) due to addictive
behaviors are gaining recognition. As an umbrella term, IUD covers an array of online behaviors that are potentially addictive.
The growing population of Internet and smartphone users also raised public health concerns over IUD in regard to adverse
cognitive, developmental, psychosocial, and physical consequences. While scientific literature to date has tended to focus on
specific forms of IUD such as gaming or pornography, confining our attention to only these specific areas may impede research
on the combined effects of multiple online addictive behaviors—often the clinical reality in maladapted Internet use. Taking this
broader approach may also facilitate prioritization in policymaking and more efficient allocation of public health and clinical
resources. This paper discusses conceptual application of a public health model at the society level and an integrative model at the
individual level in IUD intervention strategies. Current treatment modalities of IUD are also reviewed from a biopsychosocial
perspective.
Recent Findings We propose that the harms of IUD are mediated by (1) risky/harmful content, (2) excessive/maladaptive use, and
(3) financial burden. Prevention strategies that reduce the potential negative effects of these mediators may be useful against IUD.
Summary Prevention and intervention efforts against IUD should not only target the “host” (individual vulnerabilities) but also
the “agent” (media-related risks) and “environment” risks to better address complexities in the phenomena. The current main-
stream therapeutic modality is psychosocial intervention. Further studies on psychopharmacology and neuromodulation are
needed to broaden our therapeutic options for IUD.tf
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Introduction

The Internet has become an integral part of modern society,
with user populations continuing to grow across all age groups

[1]. Over the past two decades, “Internet addiction” (IA) has
emerged as a popular term and point of focus in research.
Even though accurate assessment of IA is difficult due to a
lack of uniform diagnostic criteria, recent estimates of IA
prevalence have ranged from 0.7 to 20.0%, depending on
the year of study, location, measurement, and/or sample pop-
ulation [2–4]. Regardless, the overall problem size appears
comparable with the problem size of other major mental dis-
orders. Furthermore, addictive use of smartphones and other
Internet-enabled devices may not be confined only to adoles-
cents, but appears to affect all generations due to the rapid
dissemination of smartphones and other information technol-
ogies across all ages [1, 5].

Some research has claimed that the Internet is merely a
vector and not the actual source of addiction, suggesting that
the term Internet addiction may be a misnomer [6].
Recognizing this debate, the category of Internet gaming dis-
order was included in Section III of the Diagnostic and
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Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5) in 2013, as opposed to the general category of Internet use
disorder, which was initially considered for inclusion in 2012.
This development preceded recent plans to include gaming
disorders in the upcoming eleventh revision of the World
Health Organization (WHO) International Statistical
Classification of Diseases and Related Health Problems [7].
Because experts recognize that there are many other online
activities that may generate harm, however, a great deal of
research continues in these other online activities.

For this reason, a lot of research employs the more general
umbrella term of IUD. While there is not yet a consensus on
the definition and scope of IUD, we suggest an important
definitional parameter as follows. Internet use disorder
(IUD) involves persistent online addictive behaviors that
cause significant impairments in functioning. If the addictive
behaviors also occur offline, then the online addictive behav-
iors should not be a mere continuation of the existing offline
addictive behaviors, but a substantial portion of these mal-
adaptive activities should be carried out by online means.
Otherwise, more harmful consequences should emerge as a
result of the maladaptive online activities in comparison with
pre-existing offline addictive behaviors.

The scope of IUD appears to be quite broad, and some
individuals may report multiple concurrent online-related
problems. For example, individuals who report excessive/
maladaptive Internet use may not be limited only to online
gaming or gambling but may also indulge in excessive use
of social networking services (SNSs), pornography, shopping,
web-surfing, and online video streaming. Research has shown
that many of these activities may generate problems across
multiple life areas. Gaming disorder and excessive use of so-
cial networking services have been shown to be associated
with decreased academic performance and poor physical and
mental health in younger populations [8–11]. Further, IA is
significantly related to various forms of maladaptive behav-
iors such as substance use [12, 13], risky sexual behaviors
[14], peer victimization [15], and suicidality [16, 17].

From our perspective, interventions for IUD should be tai-
lored to specific online activities. Moreover, treatment out-
comes are more likely to be beneficial when comprehensive
buckets of individual factors (genetic, neurodevelopmental,
personality, mental health, and motivations in users), environ-
mental factors (socioeconomic background, cultural norms,
accessibility, connection speed, monitoring systems, regula-
tions, and policies), and agent factors (content, design, pricing,
andmarketing) are taken into account by an integrative model.
To develop more effective intervention strategies, a holistic
IUD prevention and treatment approach based on this integra-
tive model should be used for better-targeted interventions.
This review primarily aims to promote understanding of re-
cent changes and to facilitate the development of health care
policies and services against IUD. To develop effective IUD

prevention strategies, we begin with a brief conceptual intro-
duction of the integrative model. Next, preventive measures
are reviewed based on a theoretical pathway model to harmful
consequences of addictive behaviors in Internet use. Finally,
we summarize recent findings of therapeutic interventions in
different modalities.

Intervention Strategies Based
on a Conceptual Model for Internet Use
Disorders

To date, several useful conceptual models have attempted to
summarize and integrate mechanisms that influence the devel-
opment and continuation of addictive behaviors in Internet use
[18]. Recently, the “tripartite neurocognitive model” has been
proposed as a comprehensive approach to Internet gaming
disorder. This model is based on neurobiological and
neurocognitive research, which identifies abnormalities in
bottom-up emotional regulatory functions of the amygdala-
striatal area, top-down regulatory functions of the prefrontal
cortex, and balancing functions in insular areas of the brain
[19]. This theoretical model provides a basis for therapeutic
intervention that aims to modulate impulsivity and emotional
dysregulation in people with Internet gaming disorder.
Another useful model is the Interaction of Person-Affect-
Cognition-Execution (I-PACE) model, which attempts to in-
tegrate multiple psychological and neurological factors in
explaining IUD [18]. The I-PACEmodel involves the compo-
nents of affective state, cognitive style, and executive func-
tion, detailing some of the ways in which these variables may
be appropriate areas for interventions, including psychothera-
py, cognitive behavioral therapy, and biological treatment.

A common feature of the current models is the recognition
of certain personal vulnerabilities that increase risks in devel-
oping IUD [20, 21]. For instance, users with neurotic traits
may depend on SNSs to achieve social acceptance or reassur-
ance. Preferences for certain game genres or specific Internet
content may reflect differing psychological needs in vulnera-
ble individuals [21–24]. Therefore, it is critical that these psy-
chological factors are assessed and addressed in treatment.

From a public health perspective, IUDs have the poten-
tial to impact the well-being and health status of the gen-
eral population, with some individuals being more at risk
than others [25]. The epidemiological triad of host-agent-
environment explains how illness occurs in susceptible
individuals. Illness occurs when an agent (as an external
source of disease) encounters a vulnerable host, and when
environmental factors allow interactions between the
agent and the host [26]. This model suggests that it is
necessary for interventions to target not only individuals
but also the systems that support maladaptive behaviors
[27]. This perspective on IUD also enables a broader
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understanding of how problems occur, which can be help-
ful for considering policy responses, such as those which
have been implemented in some regions for gaming disor-
der [28••].

With regard to the agent in this model, it is known that
specific online content such as pornography or game genres,
including multiple online role-playing games, may have
higher addictive potential [29]. In research on problematic
gaming, it is thought that certain game types may more readily
foster maladaptive cognitions, such as automatic thoughts
about game rewards or reliance on gaming activities, for iden-
tity needs [30, 31].

Individual psychosocial factors should also be considered
in therapeutic planning [21]. Intrapersonal psychological fac-
tors such as low self-esteem, depression, and attention prob-
lems may act not only as predisposing factors but also as
potentially modifiable targets of clinical intervention [32]. In
addition to intrapersonal factors, assessment of inter-
individual aspects such as peer relationships, parent-child re-
lationships, and social support may further help in establishing
plans for treatment [32].

Environmental risk factors such as accessibility and
industry-driven marketing factors may also serve as important
targets for public health interventions [33]. It has been found
that higher exposure to Internet game advertisements in-
creases the risk for Internet game addiction among a represen-
tative sample of Korean youths [33]. Possession of easily ac-
cessible digital devices or a lack of parental rules about gam-
ing behavior has been suggested as factors that influence the
development of gaming disorder [31].

To summarize, individuals are generally at higher risk of
developing IUDs when they are more exposed to risky online
media, or when these activities are more available, as well as
when individuals have predisposing biologic, cognitive, and
psychological risk factors. In addition, environmental factors
contribute to heightened IUD risk. Therefore, integrative in-
tervention strategies including individual and environmental
factors are needed.

Internet Addiction Prevention Via Blocking
Mediators to Harms in IUDs

Two recent systemic reviews cover this topic [34, 35].
These reviews describe universal and selective preven-
tion according to degree of vulnerability in target popu-
lations. While universal prevention applies to the general
population, selective prevention is reserved for at-risk
subpopulations with certain biologic, sociodemographic,
and psychologic risk factors. For instance, health promo-
tion campaigns advertised through traditional media
channels are examples of universal prevention tech-
niques, while specific programs such as screening for

IA or gaming problems in children would be examples
of selective prevention.

In terms of targeting and in consideration of limited re-
sources for prevention methods, selective prevention may
have an edge over universal prevention insofar as it directly
provides services to those at imminent or higher risk.
However, selective prevention also has some limitations.
Identification of risk factors is a prerequisite that may not
always be feasible. Moreover, specialized approaches to dif-
ferent subgroups also require extensive resources.

Even further, universal prevention may reduce future risks
of developing IUDs in populations without apparent risk fac-
tors. Considering the ubiquity of the Internet, which has effec-
tively enabled “universal” access across different age groups
of users [36, 37], this review focuses more on universal pre-
vention of Internet misuse. We propose that the harms
inflicted by Internet addiction are mainly mediated by (1)
harmful content, (2) excessive/maladaptive use, and (3) finan-
cial costs (Fig. 1). Preventive strategies are discussed in regard
to these mediators.

Harmful Content

Harmful content online may exert a negative impact on
the mental health or psychosocial development of chil-
dren due to exposure to inappropriate violent or sexual
content. About 40% of male and 30% of female students
have reported receipt of sexually explicit images through
smartphones [38], and it has been shown that these
“sexting” experiences are related to increased risks for
unsafe sex [39]. Online sexual content may also become
problematic in mature populations when the active seek-
ing of this type of content intensifies and interferes with
daily life. A recent survey in a representative German
sample revealed that 4.2% of participants were identified
as intensive Internet sexual users [40]. Recent findings
on significantly increased ventral striatum activation in
response to erotic stimuli in problematic users [41•],
together with findings on how cognitive salience and
cravings significantly influence the severity of Internet
use problems, indicate the addictive nature of sexual
content [42].

Negative mental consequences occur not only due to sex-
ual content but also due to distressing content such as the live
streaming of suicide or self-harm. Harmful content such as
suicide coaching is abundant on the Internet [43]. Access to
suicide promotion or self-harm websites is widespread [44].
Moreover, susceptible consumers may eventually become
content “creators,” posting their own self-mutilation videos
or images. This has recently become a trend in Korean ado-
lescents. In 2018, the Korea Ministry of Health and Welfare
revealed startling results from a 2-week period of monitoring
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suicide-related Internet videos or images. In this category,
84% of 8039 Internet videos or images involved self-mutila-
tion, which is an increase of 3728% compared with 210 posts
from the same monitoring period of the previous year [45]. In
a recent systemic review, IUDs were found to be significantly
related to both non-suicidal self-harm and suicidality [46]. In a
Taiwanese study of 2479 high school students, both IUD and
online exposure to suicidal content increased the risk of self-
harm prior to adjustment for levels of self-esteem in partici-
pants, while only online exposure to suicidal content remained
statistically significant following adjustment [47]. This impor-
tant finding suggests the potential mediating role of harmful
content to negative consequences of IUDs.

While television broadcasting or gaming products oper-
ate under an official rating system to determine appropriate
user ages, websites, social networking services, or online
streaming services often lack such official criteria for use
eligibility. Thus, public policies are required to grade,
monitor, and regulate online content. Mandating self-
monitoring and filtering systems by service providers (ei-
ther through mechanisms of manpower or computer algo-
rithms) are potential options [48]. Releasing official guide-
lines or strengthening legal enforcement of use eligibility
may also prove to be effective. Moreover, legislative ac-
tions should be considered, requiring service providers of
potentially harmful or addictive Internet content such as
gambling or sexual content to adopt personal verification

systems to restrict usage. However, caution is needed to
avoid the potential violation of freedom of expression.

The European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA) previously recommended education
about the negative consequences of IA and development of
media skills to protect against IA by cooperating with parents,
nursery schools, and primary/secondary schools.
Additionally, the EMCDDA undertook the promotion of al-
ternative recreational activities [49]. Four brief media literacy
class education programswere reported to significantly reduce
excessive online gaming in Germany [50]. To deliver effective
programs, standardized program development and adequate
training of teachers or counselors through qualified courses
should be followed.

In addition to providing media education to children, pre-
vention strategies may also directly target parents or guard-
ians. Education and the heightening of parental media literacy
are other important preventive efforts. In fact, a significant
proportion of parents in a 2016 UK study (57% and 52% of
parents of children aged 8 to 11 and 12 to 15 years of age,
respectively) did not express concern about the online activi-
ties of their children [36]. Distribution of software or
smartphone apps to monitor or limit access of minors to harm-
ful content seems to be useful. Furthermore, providing instruc-
tion and/or user manuals to parents and guardians may addi-
tionally ensure effective utilization of healthy Internet behav-
iors on the part of younger users.

Fig. 1 Pathway model to IUD harmful consequences. IUD, Internet use disorder
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Excessive/Maladaptive Use

IUD may lead to excessive time online at the expense of real-
world activities. This, in turn, may jeopardize interpersonal
relationships, career opportunities, and even the mental or
physical health of people with IUDs (Fig. 1).

Gaming has become a major pastime for adolescents. A
telephone interview of 1200 German teenagers by state media
authorities revealed that respondents spent a daily average of
214 min on online activities, and that a quarter of this time was
spent on playing games [5]. A US study of 15,624 adolescents
revealed that, with increased time spent on “gaming or other
non-academic computer use,” mental health worsened in
terms of higher depressive symptoms and suicide behaviors
[51]. Reported time spent on Internet pornography has been
shown to be significantly associated with compulsivity, while
demonstrating negative correlations with sexual satisfaction
[52]. Pathologic Internet use has been linked with suicidal
behaviors and variousmental health problems [53, 54], as well
as with detrimental physical health features such as obesity,
musculoskeletal pain, and poor oral health [55–57].

A direct prevention strategy for excessive use is access
limitation. Access limitation is potentially highly effective,
and many countries already prohibit the use of mobile phones
while driving, or even while walking [58, 59]. Nevertheless,
stricter regulations including blocking, limiting screen time as
a consequence of excessive use, or fatigue systems withmech-
anisms such as reduced connection speed past a certain point
may bring controversy in regard to individual freedoms.
Moreover, considering the anonymous nature of online activ-
ities, identifying users in order to block access may be prohib-
itively challenging.

Instead, we argue that such actions are more suitable for
high-risk groups as techniques of selective prevention. For
example, South Korea bans late-night entry of minors to
Internet cafés or the access of minors to Internet gaming ac-
cording to minors’ own or parental requests [60]. The latter is
called “selective shutdown” and is analogous to casino self-
exclusion. In our opinion, expansion of these self-exclusion
parameters should be considered for adults with mental health
problems such as IUDs or intellectual disorder.

Self-blockage options by means of hardware or software
are a promising potential prevention of Internet misuse. If this
feature is pre-installed at the factory level, then users may find
it easier to self-limit time online or the nature of the content
they tend to access (e.g., self-limit late-night access). Apps
that automatically track patterns of usage and provide feed-
back to users (or parents) may also be helpful [61]. Parental
notifications on use patterns, alerts on hazardous access, the
locking of certain apps, or the limiting of screen time may be
effective preventive measures to protect children from IUDs
or harmful Internet content [62, 63]. South Korean law man-
dates mobile telecommunication service providers to pre-

install filtering apps against harmful content on smartphones
sold to minors, and enforces notification by providers to par-
ents or guardians when apps become disabled for more than
15 days due to misuse on the part of minors [64]. This strategy
is particularly valuable considering that “mobile gaming re-
quires greater self-regulation skills” than stationary computer
games [49].

Financial Costs

In addition to indirect costs due to opportunity loss from ex-
cessive use, IUDs may lead to direct financial costs due to
online gambling, excessive expenditure on game items, or
pornography. In social casino gaming, higher addiction scores
have been shown to be associated with increased frequency of
expenditures and social casino games spenders have been
shown to have higher psychological distress [65, 66]. In com-
parison with conventional gambling, online gambling may
have more deleterious effects. Users may access illegal gam-
bling websites with crooked gambling operation. Online gam-
bling sites may be too easily accessible to children and ado-
lescents. Taking advantage of the ubiquity of the Internet,
which is unrestricted by time or space, the progression of
online gambling problems may be accelerated compared with
offline gambling.

Although financial consequences are often most severe in
online gambling, uncontrolled compulsive expenditure on
game items or pornographic content may also cause economic
hardship to subjects with IUDs. The amount of money spent
on purchasing “loot boxes” containing randomized game
items has been shown to increase by gaming addiction sever-
ity in a dose-dependent manner [67]. These expenditures may
become a financial burden in real life, and as a vicious cycle,
the distress caused by real-world financial costs may further
exacerbate IUD.

The UKGambling Commission is reported to have consid-
ered a ban on the use of credit cards for online gambling [68].
In addition to banning online gambling credit card use as a
method of universal prevention, we suggest that the introduc-
tion of self-measured options to limit or delay online transac-
tions through electronic banking ormobile phone charges may
be a useful strategy for selective prevention of IUD.

Treatment

Among specific types of IUDs, the greatest amount of thera-
peutic empirical evidence has been accumulated for gaming
disorders because diagnostic formalization is the most immi-
nent in this area of IUD. Still, no pharmacological double-
blind randomized controlled trials have been conducted for
gaming disorders in contrast to gambling disorders [69].
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Furthermore, there is no consensus on or formal clinical prac-
tice guidelines for gaming disorders [70]. Therefore, psycho-
social intervention is currently regarded as the standard thera-
peutic modality. Methods of cognitive behavioral therapy
(CBT), motivation interviewing (MI), family therapy, and
boot camp (or some combination of these therapies) are de-
ployed as treatment either individually or in group settings for
subjects with IUD [71].

Psychosocial Interventions

CBT is the most commonly performed treatment method for
addictive behaviors [72••]. Internet addiction CBT includes
components of behavioral modification, cognitive therapy,
and harm reduction therapy. The method challenges dysfunc-
tional cognition and attempts to promote behavior changes by
identification of false automatic thoughts, cognitive bias, and
the coaching of alternate coping strategies. CBT has been
shown to be effective not only in reducing symptoms but also
in reducing comorbid depressive [73–75] and anxiety symp-
toms [75–79] in people with IUD. The number of CBT ses-
sions is typically 8 to 12 sessions [72••]. Previous CBTstudies
have revealed that treatment for Internet addiction is generally
more effective in adult populations than in adolescents [72••].
Although it remains unclear whether individual or group CBT
is more effective, group therapy is reported more often in
youths than in adults [72••]. Although effective, CBT mainly
addresses the intrapersonal vulnerability of individual risk fac-
tors. Therefore, in addition to maladaptive cognitive style in
subjects with IUD, executive functions, mood, interpersonal
problems, and vulnerability due to environmental factors
should also be evaluated.

Family therapy is an important therapeutic intervention in
IUD. Family structure, level of functioning, and family dy-
namics may greatly influence the development of IUD.
Family conflict or poor family functioning are known envi-
ronmental risk factors associated with IUD in adolescents
[80]. In one existing study, gaming disorder symptoms and
game-playing duration were reported to be significantly re-
duced in participants following five sessions of family therapy
[81]. The program consisted of (1) family functioning and
cohesion evaluation, (2) activities to strengthen family cohe-
sion, (3) healthy communication about the activities, and (4)
the receipt of rewards for positive behaviors [81].

Other potential psychosocial treatments are motivation
interviewing, mindfulness-based cognitive therapy, and/or a
combination of these therapies [71].

Boot Camp (Therapeutic Residential Programs)

The first boot camp for IUD, “Jump Up Internet Rescue
School,” was introduced by a government agency known as
the Korea Youth Counseling Institute in 2007. It was reported

that, following 12 days of a residential program comprising
education and alternative recreational activities, participants
showed significant improvement on self-reported and parent-
scored IA scales, as well as in other self-measures for gaming,
depression, sense of well-being, and self-control [82]. In
Japan, a boot camp program has also demonstrated effective-
ness in reducing time spent on online gaming among adoles-
cents [83].

These boot camp programs seem to offer several advan-
tages in comparison with outpatient settings. Considering that
most subjects with IUD have their own personal access to the
Internet or gaming devices, physical separation from these
objects of enablement may act as detoxification. Upon sepa-
ration from online connectivity, IUD subjects may be able to
experience and build interpersonal relationships in the real
world. Moreover, boot camps may serve as a space to provide
intensive psychoeducation or CBT programs to IUD patients.

Pharmacotherapy

The most commonly studied pharmacotherapy for addictive
behaviors is antidepressants [71]. However, evidence of the
effectiveness of antidepressants is limited due to small sample
sizes and due to a lack of randomized double-blind studies.
Both bupropion and escitalopram have been shown to be ef-
fective in improving gaming disorder symptoms but
bupropion tends to be more effective in reducing impulsivity
[84]. Although evidence exists at the level of case reports only,
naltrexone has also been reported to be effective against com-
pulsive use of Internet pornography [85, 86].

Neuromodulation

Growing attention has been given to noninvasive brain stim-
ulation techniques in addictive disorders as novel therapeutic
modalities. Noninvasive brain stimulation techniques of re-
peated transcranial magnetic stimulation (rTMS) and transcra-
nial direct current stimulation (tDCS) have demonstrated sig-
nificant effects in controlling of substance or food cravings
[87, 88].

Two randomized sham-controlled rTMS studies were con-
ducted in subjects with gambling disorders. Although evalu-
ated in the context of conventional gambling disorders, rTMS
was shown to significantly reduce cue-induced cravings in
subjects [89]. Another clinical study, however, failed to dem-
onstrate a significant difference in treatment efficacy in com-
parison with the sham [90]. These contradicting results dem-
onstrate the need for further studies to examine the clinical
utility of this type of neuromodulation in online gambling.

In an open-label study of online gamers, tDCS significantly
reduced gaming time and Internet addiction scores, while in-
creasing self-control in subjects [91]. Although the effective-
ness of tDCS was demonstrated only in gaming behavior, if
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future studies on other forms of IUD prove to have clinical
utility, then the diversity of therapeutic options for subjects
with IUD may expand.

Diverse therapeutic options have the potential to better
intervene according to different components of the inte-
grated IUD model. To date, there have been relatively
few studies on IUD treatment compared with the numer-
ous epidemiologic studies in IUD. Most of the existing
treatment studies cover psychosocial interventions.
Future well-designed studies are required to offer preven-
tion strategies and interventions based on biological risk
factors.

Conclusion

With the ubiquity of high-speed Internet connection and
widespread use of smartphones, public health problems
due to maladaptive or addictive use of information tech-
nologies are anticipated to increase. In contrast, preven-
tion and treatment of IUDs face many challenges in to-
day’s world for the following reasons. First, there is a
shortage in scientific literature about the topic. Insofar as
concepts of behavioral addiction and IUD are relatively
new, there is scarcity in empirical studies on prevention
or treatment for addictive behaviors in subjects with var-
ious forms of IUD. Current evidence exists mainly in the
context of online gaming disorders or IA in general [34,
71]. More research is needed in other forms of IUD.
Second, due to astonishing speed in the development of
information technologies, a time lag between new tech-
nologies and interventions is always likely to exist.
Furthermore, the worldwide, borderless nature of
Internet access makes it more difficult (if not impossible)
for any single country to mitigate every channel of haz-
ardous online media, which are being constantly created
and uploaded across the globe. Along these lines, inter-
national collaborations are crucial for efficacy in preven-
tive efforts toward IUD.

Despite these restrictions, allied health professionals need
to address problems in individuals impacted by IUD to im-
prove their health and well-being. An integrative approach
based on a public health model of IUD may lead to better
outcomes than attempts thus far to manage contributors sepa-
rately. In terms of the epidemiological triad of host-agent-en-
vironment, a comprehensive approach to IUD involves sever-
al aspects of diagnosis and treatment. As an “agent,” online
media should be scrutinized to determine which of its charac-
teristics reinforce compulsive or maladaptive use of the
Internet. Predisposing biologic, cognitive, and psychological
vulnerabilities of a “host,” together with the host’s interactions
with the agent and the “environment” should all be considered
in robust assessment and interventional measures for IUD.

Provision of education, screening, and early intervention
are important aspects of IUD prevention. Such interventions
are mainly applicable to hosts, however, even though preven-
tive measures against the agent and the environment are re-
quirements of effective prevention. Therefore, we suggest the
application of more active means of intervention toward the
mediators of harms in IUDs, instead of directing efforts only
toward the host.

Development of strategies to create safer environments in
Internet use is crucial to address IUD. A public or mandatory
corporate system of grading, monitoring, and blocking and/or
filtering harmful content may reduce the detrimental effects of
online media to the mental health of users. However, consid-
ering that only marginally protective effects have been shown
in limiting children’s exposure to Internet sexual content, fur-
ther well-designed prospective studies are needed to develop
effective methods [92]. In addition to these types of protective
mechanisms, the provision of easy parental instructions on
how to utilize monitoring or filtering against harmful media
use is also necessary.

Regulations to create a less harmful “agent” may face
strong opposition from the information technology in-
dustry. Nevertheless, policymaking efforts are needed to
establish industry-level auto-regulations, such as provid-
ing options for self-blockage via hardware or software
mechanisms, analogous to casino-exclusion. Limiting or
delaying electronic transactions for online expenditures
could be useful to mitigate the financial burden of some
forms of IUD. If the removal of self-blockage on mon-
etary transactions involves some time delay (i.e., 12 to
24 h), this may protect against impulsive urges, and in
turn, reduce the economic consequences of excessive
expenditure online.

With constant development in information technologies
and the expansion of online media, effective preventive and
intervention plans to reduce the harms of IUD are critical.
Application of the IUD public health model to strengthen
preventive efforts toward the “agent” and the “environment”
for intervention against harmful IUD pathways is a cost-
effective preventive strategy. Our review of existing literature
indicates that current treatment methods mainly focus on psy-
chosocial interventions, while more active research on biolog-
ical interventions may broaden our options for intervention
against IUD.
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