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Abstract
Purpose of Review  Advances in digital technology and media have provided convenience and advantages in all areas of our 
daily lives. However, there is a risk of excessive and addictive use, which increases the risk of addiction as a disease and 
other related mental and physical problems. This article reviews the public health approach to problems related to excessive 
and addictive use of the Internet and digital media.
Recent Findings  The public health model views addiction as the result of interactions among individuals, digital media, 
and the environment; therefore, interventions should aim to reduce risk factors and increase protective factors in these three 
areas. This includes developing and providing evidence-based services according to each individual’s problem type and 
severity. Regarding interventions for digital media and the environment, restricting accessibility and regulating content 
may be necessary. This calls for an integrative, comprehensive, and continuous intervention strategy, and to achieve such a 
framework, we need to establish an information system to monitor the magnitude and patterns of related problems.
Summary  This review suggests a surveillance system that provides a list of evidence-based policies from the public health 
perspective. Suggestions for an advanced international information, policy, and monitoring system are discussed.

Keywords  Public health model · PEAID (problems related to the excessive and addictive use of the Internet and digital 
media) · Information system · Internet use disorder · Problematic Internet use

Introduction

The Internet and digital media have become essential tools 
for working, learning, and accessing essential public ser-
vices today. Most of all, digital media connects people in 
ways never before possible, enabling users to maintain con-
tact across time and distance. However, the Internet and digi-
tal media can cause overuse, addiction, and various related 

physical and mental development problems due to their read-
ily accessible nature [1]. In particular, with the outbreak of 
the COVID-19 pandemic, studies in Asian countries such as 
China and India reported an increase in Internet addiction 
at mild and moderate levels that was related to increased 
depression and anxiety [2, 3]. Research has been conducted 
in several countries on the increase in digital media screen 
time and related mental/behavioral and physical health prob-
lems during the COVID-19 pandemic [4, 5]. Increases in 
screen time, decreases in physical activity, and sleep prob-
lems were especially common in children and adolescents 
[6]. The rise in Internet and digital media use among chil-
dren and adolescents increased physical health problems 
(e.g., sleep problems, myopia risk, neck/wrist musculoskel-
etal problems) and decreased physical activity. Increased 
risks of mental and behavioral health problems, such as 
concentration difficulties, depression, anxiety, and atten-
tion deficit hyperactivity disorder, have also been reported 
[7–10]. As with children and adolescents, the World Health 
Organization (WHO) has cautioned adults to pay attention 
to decreases in physical activity, sleep cycle changes, and the 
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associated risk of physical problems due to excessive screen 
time during the COVID-19 pandemic [11].

While the negative aspects of problematic Internet use 
were particularly visible during the pandemic, they are 
clearly not limited to this period. These issues related to the 
use of the Internet should be addressed as a public health 
concern for several reasons. First, the problems are widely 
reported in the general population, including in children and 
adolescents. Second, various types of related harm of vary-
ing levels of severity occur depending on the amount and 
pattern of Internet use. Third, related problems are experi-
enced not only at the individual level but also at the family 
and community levels [12•]. Based on these insights, on 
May 25, 2019, the WHO officially included gaming disorder 
(GD) in the latest (eleventh) revision of the International 
Classification of Diseases (ICD-11) [13]. This is an offi-
cial declaration that gaming-related problems are subject to 
public health intervention. Some experts in the field suggest 
other conditions related to digital media to be included in the 
ICD-11 category “other specified disorders due to addictive 
behaviors” [14]. However, some researchers in media psy-
chology, information technology, and communication sci-
ence have criticized the inclusion of GD in the ICD-11 [15] 
despite the results from public health and clinical studies on 
the harmful effects of the excessive use of games and digital 
media [16•]. Moreover, with the gaming industry joining 
the argument against GD being a public health problem, 
the inclusion of GD remains a social issue to this day [17].

Despite the controversy over the concept of GD as a 
disease, concerns about the digital media-related health 
problems that have exploded during the pandemic suggest 
an urgent need for a public health intervention strategy. 
Although some suggestions have been made on prevention 
and intervention strategies for health problems related to 
the overuse of the Internet and digital media, they remain 
focused on individuals and have not presented a system-
atic framework from the public health perspective [18, 19•, 
20]. Therefore, this paper intends to present a public health 
model that explains the addictive use of the Internet and 
digital media and related problems and to provide an exam-
ple of an intervention framework and strategies based on 
this model. In addition, a global monitoring system will be 
proposed as a tool to disseminate the strategy.

With the recent acceleration of digital technology and 
infrastructure development, an increasing number of leisure 
activities depend on online and digital media, and games, 
gambling, sexual content, and social media communication 
are converging [21]. Moreover, related problems are experi-
enced at various levels in behavioral, physical, and/or mental 
health areas beyond the concept of a simple addiction. There-
fore, in this paper, we use the term problem related to the 
excessive and addictive use of the Internet and digital media 

(PEAID), which combines the existing terms such as game 
addiction, GD, Internet addiction, and Internet use disorder.

PEAID as a Problem on a Continuum

Since PEAID is not a scientific term, we borrow the concept 
of Internet addiction to discuss its spectrum. There is a lack 
of consensus on the definition of Internet addiction, and the 
term has been defined differently in various studies. Internet 
addiction is generally defined as the excessive use of the 
Internet accompanied by tolerance, withdrawal, and nega-
tive consequences [22]. We use PEAID in this paper to rep-
resent a pathological state that occurs due to the excessive 
use of the Internet and digital media. Similar to substance 
addiction, Internet addiction (and PEAID likewise) should 
be understood as a problem on a continuum. For example, 
one of the most frequently used tools to identify the risk 
of Internet addiction is Young’s Internet Addiction Test. 
The test categorizes users into four groups: normal users 
and users with mild, moderate, and severe levels of Internet 
addiction [23]. In other words, people using the Internet can 
be grouped into regular users, users at the initial stages of 
the addiction process, and an addicted group experiencing 
clear addiction symptoms. Similarly, PEAID is better under-
stood as a problem on a continuous spectrum rather than as a 
dichotomous disease, and screening and intervention should 
be performed based on this continuum.

Public Health Model of PEAID

PEAID is governed by a complex set of interrelating fac-
tors and determinants ranging from individual vulnerability 
and family relationships to addictive features of the Internet 
and digital media itself and social norms and regulations. 
To achieve effective prevention and intervention strategies, 
a model that reflects the complexity of and interactions 
among the different factors of PEAID is required. Originally 
designed as a model for infectious disease, the public health 
model posits that health problems occur as a result of inter-
actions among three main factors [24, 25]. The first is the 
agent that contains certain destructive potential, the second 
is the host who experiences the problem or has individual 
susceptibility, and the last is the environmental context that 
encourages or discourages the behavior. Hester and Miller 
[24] explained the public health model as applied to alco-
hol-related problems, positing that the interaction among 
alcohol (as the agent with destructive potential), individual 
differences in susceptibility (the host), and the environment 
(for example, tolerant culture and availability) needs to be 
considered in understanding and intervening in alcohol 
problems. The model has also been utilized to understand 
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gambling problems [26]. When applied to PEAID, the model 
focuses on the interaction among individual characteristics 
(host), characteristics of the Internet and digital media itself 
(agent), and environmental factors, such as accessibility and 
social policy [27]. The public health model is consistent 
with the existing neuroscience-based model for problematic 
Internet use and allows us to expand the scope of interven-
tion strategy. In the recently updated I-PACE model [28, 29], 
“rewards” in early stages and “cue-reactivity” in later stages 
can be viewed in terms of addictive feature of contents. In 
addition, “decision to behave in a specific way” in the early 
stages and “perception of external and internal triggers” in 
the later stages may be affected by sociocultural environ-
ments such as access to and provision of healthy pleasurable 
activities. Therefore, the public health model is useful for 
deriving social and technical intervention strategies beyond 
the existing neuroscience-based model.

Extensive evidence shows that each of the factors of the 
public health model influences PEAID. Intrapersonal and 
interpersonal factors have been the focus of considerable 
research pertaining to Internet addiction. Personal risk fac-
tors such as depression [30–32], anxiety [33, 34], aggression 
[35, 36], and impulsivity [37, 38] have been identified to 
increase the risk of Internet addiction. Interpersonal factors 
have also been found to be associated with Internet addic-
tion. These include relationships with family members, fam-
ily resilience, social bonds, and school functioning [39–41].

Agent factors related to the characteristics of the Inter-
net and its influence on addictive behavior have received 
relatively less attention. However, agent factors inherent in 
alcohol or gambling have been examined in many neuro-
biological studies [42, 43]. Online games, similar to alcohol 
and gambling, stimulate the reward circuit among gaming 
addicts [35, 44]. The wide variety of Internet and digital 
media content leads users to engage in overuse. For instance, 
the sexual content, computer gaming, and gambling com-
ponents of the Internet have been reported to be the most 
addictive aspects of the Internet [45–47].

Researchers have examined the seductive and gratify-
ing properties of the Internet that attract users and found 
that certain properties elevate the risk of Internet addiction. 
These include self-presentation, relationship building, vir-
tual community, and diversion [48–50]. Leung [50] pointed 
out that the pleasure of control and the perceived fluidity 
of identity are features of the Internet that are seductive to 
the Net Generation. A recent systematic review identified 
that game genre and structural characteristics contribute 
to the risk of problem gaming and gaming disorder [51]. 
Several researchers have suggested that the attraction of 
online games is an important risk factor for Internet addic-
tion [52]. For instance, freedom, vividness, rewards, group 
identity, and avoidance of real-life problems have been iden-
tified as Internet game characteristics that increase the risk 

of addiction [53]. A study using a representative sample 
of Korean adolescents indicated that adolescents who per-
ceived the Internet as a platform for socialization or building 
relationships were more likely to indulge in Internet and 
digital media use. The same study also identified that ano-
nymity was an attractive property of the Internet related to 
addiction [27].

Social environmental factors associated with PEAID are 
of particular interest because of their relevance to policy 
and regulation development. Environmental factors such as 
Internet and Internet game access, sociocultural awareness, 
attitudes toward usage, exposure to advertisements, and lack 
of alternative leisure opportunities exert significant effects 
on Internet addiction. Te Wildt [54] contends that policies 
supporting faster and easier Internet access among young 
people can have a detrimental effect on Internet addiction. 
In a recent study, Korean adolescents’ ease of access to PC 
cafés was found to increase the risk of Internet addiction. 
Although PC cafés are relatively unique to Asian culture, 
the finding implies the influence of accessibility. In the area 
of alcohol research, several studies have confirmed the influ-
ence of advertisements on youths’ drinking attitudes and 
intentions [55, 56]. Applying this framework to Internet 
games, Chung et al. [27] found that adolescents who had 
more exposure to Internet game advertising and those who 
were more accepting of advertisements were at a higher risk 
of Internet addiction.

In summary, as the public health model posits, strategies 
directed at shifting intrapersonal, interpersonal, agent, and 
social environmental factors are needed to address PEAID. 
An awareness of the interplay among these factors will 
contribute to effective prevention, intervention, and policy 
development.

Intervention Framework Based on the Public 
Health Model

The public health model focuses on addressing PEAID at 
both the individual and socio-environmental levels. At the 
same time, it recognizes the influence of the Internet or digi-
tal media as the agent. Intervention strategies based on the 
public health model should focus on reducing the risk factors 
in each domain.

First, considering the association between one’s individ-
ual vulnerability and Internet addiction, intervention strat-
egies should take a mental health promotion approach to 
individuals that includes early identification and intervention 
as well as the development of appropriate prevention and 
treatment programs [12•].

Second, evidence has shown that certain features of the 
Internet and digital media, such as sexual content, gambling 
components, and games, increase the risk of problems and 
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addiction. Policies need to target controlling exposure and 
accessibility to such content, especially for younger users. 
These may include warning signs, age regulations, and 
stronger monitoring systems.

Third, environmental factors (i.e., access to the Internet, 
attitude toward usage, permissive social culture, exposure 
to advertisements, aggressive marketing of the Internet and 
gaming industry) are usually related to the profit-seeking 
of related industries. Therefore, prevention and intervention 
efforts require public policies such as regulating excessive 
industry marketing, imposing stricter social responsibil-
ity measures on the industry, and developing systematic 
approaches for access restriction (i.e., shutdown, cooling 
off, and fatigue policies) [12•].

Implementation of Comprehensive 
Intervention Strategy by Establishing 
the Global Information System on Digital 
Media and Health

We have discussed how digital media overuse and addiction 
problems should be understood on a continuum similar to 
other types of addiction and how the problems of overuse 
and addiction occur as a result of the interaction among the 
three components of the public health model: the agent, host, 
and environment. Therefore, interventions based on the pub-
lic health model should consider the following two aspects. 
One is to implement policy tools to reduce risks related to 
and increase protection against two components: the agent 
and environment. An environment-focused intervention may 
include restriction policies related to age, place, time, and 
circumstances. As mentioned above, some examples of these 
include a fatigue policy, PC café entry regulation, restriction 
of smartphone use while driving, and parent participation 
programs [19•]. Policies related to digital media content may 

include a content rating system, random item and obscene 
content regulation, information and warning provision 
(e.g., notification of digital media use time), and the use of 
technical devices (e.g., screen time applications) [57–59]. 
Another intervention strategy is to build an evidence-based 
intervention system that focuses on the individual (the host). 
Services for individuals require a systematic infrastructure 
in which services are provided according to problem type 
and severity based on the evaluation of digital media usage 
and patterns [60]. These include preventive measures such 
as education and increasing awareness at the early stage 
(i.e., before the development of excessive use), screening 
and early interventions for overuse, and intensive treatment 
provision for those already experiencing problems. Figure 1 
depicts a conceptual model of policies and services to pre-
vent PEAID based on the public health model. From the host 
perspective, the list provides indicators of digital media use 
and the degree of PEAID.

To establish an intervention strategy that encompasses 
these two aspects, objective data and indicators are neces-
sary. More specifically, accurately assessing the amount 
and pattern of digital media use, the size of the risk group 
characterized by excessive use, the number of addicted 
persons experiencing functional impairment, and the con-
text in which the harm occurs as well as the extent of the 
harm is important. Indeed, accurate understanding and 
monitoring of the problem are critical in the implemen-
tation of a public health strategy. Although the primary 
purpose of the international standard monitoring plat-
form for digital media overuse, addiction problems, and 
intervention strategies is to understand the extent of the 
problem, it was also intended to list specific intervention 
strategies and provide guidelines for implementation. For 
instance, for tobacco and alcohol, the WHO has been striv-
ing to proliferate global evidence-based policies through 
an international surveillance and monitoring system. By 

Fig. 1   Comprehensive inter-
vention strategy and Global 
Information System on Digital 
Media and Health
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instituting the Global Information System on Alcohol 
and Health (GISAH), the WHO has been monitoring and 
announcing public reports on alcohol consumption, related 
harm, an evidence-based policy and service system, and 
implementation [61]. Such a system not only accumulates 
information on alcohol consumption and related harm but 
also serves to recommend and disseminate a standardized 
list of evidence-based policies to be implemented to pre-
vent related harm. Just as the public health model can be 

applied to digital media overuse and addiction, the same 
conceptual framework of the global information monitor-
ing system can be applied to gaming and digital media. 
Table 1 shows a preliminary list of elements constitut-
ing the Global Information System on Digital Media and 
Health. The list can guide the identification of the current 
status of digital media use and related problems in each 
country and the monitoring of related policy measures that 
can facilitate implementation of evidence-based policies.

Table 1   Components of the Global Information System on Digital Media and Health

Area Subcategory Description

Surveillance & monitoring system Rate of digital media use According to age, sex, etc
Frequency and amount of digital media use According to age, sex, etc
Type/genre of digital media use Different content types
Prevalence of problematic digital media use High-risk and addictive use
Rate of related consequences Physical, mental, & behavioral

Sales & revenue Total sales in digital media Tax measure
Tax and pricing Price measure

Written policy National policy regarding prevention of problems 
related to digital medial use

Develop national and local written measures

Legislation regarding prevention of problems related 
to digital media use

Develop legislation

Policy according to related area Accessibility control
Shutdown policy Limit access by time
Fatigue system Limit efficiency of use
Cooling off system Automatic termination of use
PC café entry Restrict admission to PC cafés
Addictive content control
Warning label Provide information on risk
Limitation of random items Limit gambling potency
Game rating system Classify and limit content
Game monetization Limit monetization
Provision of information
Inform time and money spent on digital media and/

or game
Provide warnings about time and amount of use

Inform parents of digital media use Notify parents of use information
Regulation on marketing
Restriction of advertisement Limit place, time, subjects, etc
Restriction of marketing Limit place, time, subjects, etc
Age or place limitation
Age limit on place, time, etc. of digital media use Set limits on use according to age, time, place, etc

Prevention & treatment services Education & primary prevention
Healthy use guidelines Apply guidelines
Awareness activity & campaign Hold public activities to increase awareness
School-based prevention education
Treatment
Screening & early intervention Establish early screening & intervention system
Counseling service for high-risk users Provide readily accessible counseling services for 

high-risk users
Treatment for high-risk users Provide a clinic- & hospital-based treatment system 

for addicted users
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As with collecting information on alcohol consumption 
and the prevalence of high-risk drinking and alcohol use 
disorder, collecting information on the extent and pattern 
of digital media use and the rate of pathological and addic-
tive use to apply to policy implementation is possible. For 
instance, the shutdown policy and fatigue system parallel 
restricting the availability of alcohol. Limiting late-night 
access to PC cafés and regulating access to adult content 
for adolescents are equivalent to restricting alcohol sales 
to minors. Moreover, policies related to drinking and driv-
ing are similar to prohibiting the use of smartphones while 
driving [62]. Providing information and warnings about 
prolonged use corresponds to the mandatory warning labels 
on alcoholic beverages and restrictions on speculative and 
obscene content in digital media parallel regulating the alco-
hol content of alcoholic drinks [63]. In addition, regulations 
on the amount spent on gaming can be compared to the alco-
hol price policy [19•]. With the recent inclusion of GD in 
the ICD-11 and programs with proven effectiveness in pro-
viding healthcare services to individuals and groups [64••], 
the service system for alcohol use disorder can be directly 
applied to PEAID. The mandatory prevention education for 
the harmful use of alcohol may provide similar evidence for 
legalizing PEAID prevention education.

Conclusion

Advances in digital technology and media have provided 
convenience and advantages in all areas of modern people’s 
daily lives. However, due to the readily accessible nature of 
the Internet, there is a risk of excessive and addictive use, 
which increases the risk of addiction as a disease and various 
mental and physical problems. These problems can deter 
development in children and adolescents in particular and 
are affecting many people. Therefore, interventions based on 
the public health perspective are necessary.

The public health model views addiction as the result 
of interactions among individuals, digital media, and the 
environment; therefore, the intervention should aim to 
reduce risk factors and increase protective factors in the 
three areas. In other words, in terms of the environment and 
media, accessibility restrictions and regulations according 
to the risk of content are representative approaches. This 
includes developing and providing evidence-based services 
according to each individual’s problem severity and type.

This calls for an integrative, comprehensive, and continuous 
intervention strategy, and to achieve such a framework, we need 
to establish an information system to monitor the magnitude 
and patterns of related problems. Such a monitoring and 
surveillance system will be able to provide a list of evidence-
based policies based on the public health perspective. We 
propose a structure similar to the GISAH enacted by the WHO. 

To reduce the global problem related to the excessive use of 
the Internet and digital media and to achieve a sustainable 
digital society, we need to institute an advanced international 
information, policy, and monitoring system.

Acknowledgements  This study was supported by a grant from the 
Korean Mental Health Technology R&D Project, Ministry of Health 
& Welfare, Republic of Korea (HI22C0716).

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as 
long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the 
article's Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. To view a copy of 
this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References 

Papers of particular interest, published recently, have 
been highlighted as:  
• Of importance  
•• Of major importance

	 1.	 Strasburger VC. Media education. Pediatrics. 2010. https://​doi.​
org/​10.​1542/​peds.​2010-​1636.

	 2.	 Masaeli N, Farhadi H. Prevalence of Internet-based addictive 
behaviors during COVID-19 pandemic: a systematic review. J 
Addict Dis. 2021. https://​doi.​org/​10.​1080/​10550​887.​2021.​18959​
62.

	 3.	 Dong H, Yang F, Lu X, Hao W. Internet addiction and related 
psychological factors among children and adolescents in China 
during the coronavirus disease 2019 (COVID-19) epidemic. 
Front Psychiatry. 2020. https://​doi.​org/​10.​3389/​fpsyt.​2020.​
00751.

	 4.	 Pandya A, Lodha P. Social connectedness, excessive screen time 
during COVID-19 and mental health: a review of current evi-
dence. Front Hum Dyn. 2021. https://​doi.​org/​10.​3389/​fhumd.​
2021.​684137.

	 5.	 Carragher N, Long J, Radu I, King DL, Billieux J, Rumpf H-J, 
et al. Monitoring the impact of the COVID-19 pandemic on 
problematic gambling and gaming: an international key inform-
ant survey. Int Gambl Stud. 2022. https://​doi.​org/​10.​1080/​14459​
795.​2022.​21145​26.

	 6.	 Bahkir FA, Grandee SS. Impact of the COVID-19 lockdown on 
digital device-related ocular health. Indian J Ophthalmol. 2020. 
https://​doi.​org/​10.​4103/​ijo.​IJO_​2306_​20.

	 7.	 Singh S, Balhara YP. “Screen-time” for children and adolescents 
in COVID-19 times: need to have the contextually informed 
perspective. Indian J Psychiatry. 2021. https://​doi.​org/​10.​4103/​
psych​iatry.​India​nJPsy​chiat​ry_​646_​20.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1542/peds.2010-1636
https://doi.org/10.1542/peds.2010-1636
https://doi.org/10.1080/10550887.2021.1895962
https://doi.org/10.1080/10550887.2021.1895962
https://doi.org/10.3389/fpsyt.2020.00751
https://doi.org/10.3389/fpsyt.2020.00751
https://doi.org/10.3389/fhumd.2021.684137
https://doi.org/10.3389/fhumd.2021.684137
https://doi.org/10.1080/14459795.2022.2114526
https://doi.org/10.1080/14459795.2022.2114526
https://doi.org/10.4103/ijo.IJO_2306_20
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_646_20
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_646_20


75Current Addiction Reports (2022) 10:69–76	

1 3

	 8.	 Meyer J, McDowell C, Lansing J, Brower C, Smith L, Tully M, 
Herring M. Changes in physical activity and sedentary behavior 
in response to COVID-19 and their associations with mental 
health in 3052 US adults. Int J Environ Res Public Health. 2020. 
https://​doi.​org/​10.​3390/​ijerp​h1718​6469.

	 9.	 Oberle E, Ji XR, Kerai S, Guhn M, Schonert-Reichl KA, Gader-
mann AM. Screen time and extracurricular activities as risk and 
protective factors for mental health in adolescence: a population-
level study. Prev Med. 2020. https://​doi.​org/​10.​1016/j.​ypmed.​
2020.​106291.

	10.	 Stavridou A, Kapsali E, Panagouli E, et al. Obesity in children 
and adolescents during COVID-19 pandemic. Children (Basel). 
2021. https://​doi.​org/​10.​3390/​child​ren80​20135.

	11.	 World Health Organization. Regional Office for the Eastern 
Mediterranean. Excessive screen use and gaming considerations 
during COVID19. 2020. https://​apps.​who.​int/​iris/​handle/​10665/​
333467. Accessed 20 April 2022.

	12.•	 Lee HK, Chung S, et al. Conceptualization of Internet addiction 
based on the public health perspective. In: Potenza M, et al., 
editors. The Oxford handbook of digital technologies and mental 
health. London: Oxford University Press; 2020. p. 87–96. This 
book chapter examined Internet addiction from the public 
health perspective. Authors presented a conceptual model 
of Internet use disorder based on the public health model 
and the continuum model of addictive disorders. Multidis-
ciplinary efforts that combine various areas of expertise in 
prevention, treatment, education, and consumer protection 
were suggested.

	13.	 World Health Organization [WHO]. International classification 
of diseases. 11th ed. Geneva: World Health Organization; 
2019. https://​www.​who.​int/​stand​ards/​class​ifica​tions/​class​ifica​
tion-​of-​disea​ses. Accessed Apr 2022.

	14.	 Brand M, Rumpf HJ, Demetrovics Z, et  al. 2020 Which 
conditions should be considered as disorders in the International 
Classification of Diseases (ICD-11) designation of “other 
specified disorders due to addictive behaviors”? J Behav Addict. 
2020. https://​doi.​org/​10.​1556/​2006.​2020.​00035.

	15.	 van Rooij AJ, Ferguson CJ, Colder Carras M, et al. A weak 
scientific basis for gaming disorder: let us err on the side 
of caution. J Behav Addict. 2018. https://​doi.​org/​10.​1556/​
2006.7.​2018.​19.

	16.•	 Rumpf HJ, Achab S, Billieux J, et al. Including gaming disor-
der in the ICD-11: the need to do so from a clinical and public 
health perspective. J Behav Addict. 2018. https://​doi.​org/​10.​
1556/​2006.7.​2018.​59. This important article provides a firm 
argument against repeated criticism raised against the inclu-
sion of GD in ICD-11. Authors maintained that the decision 
to include GD should be based on clinical evidence and pub-
lic health needs, and the inclusion would facilitate treatment 
prevention for those in need.

	17.	 King DL, Gaming Industry Response Consortium. Comment 
on the global gaming industry’s statement on ICD-11 gaming 
disorder: a corporate strategy to disregard harm and deflect 
social responsibility? Addiction. 2018. https://​doi.​org/​10.​1111/​
add.​14388.

	18.	 Király O, Potenza MN, Stein DJ, et al. Preventing problematic 
internet use during the COVID-19 pandemic: consensus 
guidance. Compr Psychiatry. 2020. https://​doi.​org/​10.​1016/j.​
compp​sych.​2020.​152180.

	19.•	 Király O, Griffiths MD, King DL, et al. Policy responses to prob-
lematic video game use: a systematic review of current measures 
and future possibilities. J Behav Addict. 2018. https://​doi.​org/​10.​
1556/​2006.6.​2017.​050. This important study conducted a sys-
tematic review of prevention, treatment, and policy measures 
related to problematic Internet and video game use. Policy 

measures limiting availability of video games, measures to 
reduce risk and harm, and service provision measures were 
examined.

	20.	 Swanton TB, Blaszczynski A, Forlini C, Starcevic V, Gainsbury 
SM. Problematic risk-taking involving emerging technologies: 
a stakeholder framework to minimize harms. J Behav Addict. 
2021. https://​doi.​org/​10.​1556/​2006.8.​2019.​52.

	21.	 King A, Wong-Padoongpatt G, Barrita A, Phung DT, Tong T. 
Risk factors of problem gaming and gambling in US emerging 
adult non-students: the role of loot boxes, microtransactions, and 
risk-taking. Issues Ment Health Nurs. 2020. https://​doi.​org/​10.​
1080/​01612​840.​2020.​18034​61.

	22.	 Young KS. Internet addiction: diagnosis and treatment consid-
erations. J Contemp Psychother. 2009. https://​doi.​org/​10.​1007/​
s10879-​009-​9120-x.

	23.	 Young KS. Internet addiction: the emergence of a new clinical 
disorder. Cyberpsychol Behav. 2009. https://​doi.​org/​10.​1089/​
cpb.​1998.1.​237.

	24.	 Hester RK, Miller WR. Handbook of alcoholism treatment 
approaches. 3rd ed. Boston: Allyn and Bacon; 2003.

	25.	 U.S. Department of Health and Human Services. Principles 
of epidemiology in public health practice: an introduction to 
applied epidemiology and biostatistics. 3rd ed. Atlanta: U.S. 
Department of Health and Human Services, Centers for Disease 
Control and Prevention; 2006.

	26.	 Messerlian C, Derevensky J, Gupta R. Youth gambling prob-
lems: a public health perspective. Health Promot Int. 2005. 
https://​doi.​org/​10.​1093/​heapro/​dah509.

	27.	 Chung S, Lee J, Lee HK. Personal factors, internet 
characteristics, and environmental factors contributing to 
adolescent internet addiction: a public health perspective. Int 
J Environ Res Public Health. 2019. https://​doi.​org/​10.​3390/​
ijerp​h1623​4635.

	28.	 Brand M, Young KS, Laier C, Wölfling K, Potenza MN. Inte-
grating psychological and neurobiological considerations regard-
ing the development and maintenance of specific Internet-use 
disorders: an interaction of person-affect-cognition-execution 
(I-PACE) model. Neurosci Biobehav Rev. 2016. https://​doi.​org/​
10.​1016/j.​neubi​orev.​2016.​08.​033.

	29.	 Brand M, Wegmann E, Stark R, et al. The interaction of per-
son-affect-cognition-execution (I-PACE) model for addictive 
behaviors: update, generalization to addictive behaviors beyond 
internet-use disorders, and specification of the process character 
of addictive behaviors. Neurosci Biobehav Rev. 2019. https://​doi.​
org/​10.​1016/j.​neubi​orev.​2019.​06.​032.

	30.	 Yen JY, Lin HC, Chou WP, Liu TL, Ko CH. Associations among 
resilience, stress, depression, and internet gaming disorder in 
young adults. Int J Environ Res Public Health. 2019. https://​doi.​
org/​10.​3390/​ijerp​h1617​3181.

	31.	 Przepiorka A, Blachnio A, Cudo A. The role of depression, 
personality, and future time perspective in internet addiction in 
adolescents and emerging adults. Psychiatry Res. 2019. https://​
doi.​org/​10.​1016/j.​psych​res.​2018.​12.​086.

	32.	 Li G, Hou G, Yang D, Jian H, Wang W. Relationship between 
anxiety, depression, sex, obesity, and internet addiction in Chi-
nese adolescents: a short-term longitudinal study. Addict Behav. 
2019. https://​doi.​org/​10.​1016/j.​addbeh.​2018.​12.​009.

	33.	 Ho RC, Zhang MW, Tsang TY, Toh AH, Pan F, Lu Y, Cheng C, 
Yip PS, Lam LT, Lai CM, Watanabe H, Mak KK. The associa-
tion between internet addiction and psychiatric co-morbidity: a 
meta-analysis. BMC Psychiatry. 2014. https://​doi.​org/​10.​1186/​
1471-​244X-​14-​183.

	34	 Abdul AM, Wan IWS, Bahar N, Mahadevan R, Azhar SS. Inter-
net addiction among secondary school students in Klang Valley, 
Malaysia: what is the association with depressive symptoms, 

https://doi.org/10.3390/ijerph17186469
https://doi.org/10.1016/j.ypmed.2020.106291
https://doi.org/10.1016/j.ypmed.2020.106291
https://doi.org/10.3390/children8020135
https://apps.who.int/iris/handle/10665/333467
https://apps.who.int/iris/handle/10665/333467
https://www.who.int/standards/classifications/classification-of-diseases
https://www.who.int/standards/classifications/classification-of-diseases
https://doi.org/10.1556/2006.2020.00035
https://doi.org/10.1556/2006.7.2018.19
https://doi.org/10.1556/2006.7.2018.19
https://doi.org/10.1556/2006.7.2018.59
https://doi.org/10.1556/2006.7.2018.59
https://doi.org/10.1111/add.14388
https://doi.org/10.1111/add.14388
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.1556/2006.6.2017.050
https://doi.org/10.1556/2006.6.2017.050
https://doi.org/10.1556/2006.8.2019.52
https://doi.org/10.1080/01612840.2020.1803461
https://doi.org/10.1080/01612840.2020.1803461
https://doi.org/10.1007/s10879-009-9120-x
https://doi.org/10.1007/s10879-009-9120-x
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.1093/heapro/dah509
https://doi.org/10.3390/ijerph16234635
https://doi.org/10.3390/ijerph16234635
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.3390/ijerph16173181
https://doi.org/10.3390/ijerph16173181
https://doi.org/10.1016/j.psychres.2018.12.086
https://doi.org/10.1016/j.psychres.2018.12.086
https://doi.org/10.1016/j.addbeh.2018.12.009
https://doi.org/10.1186/1471-244X-14-183
https://doi.org/10.1186/1471-244X-14-183


76	 Current Addiction Reports (2022) 10:69–76

1 3

anxiety symptoms, and self-esteem? Int Med J Malaysia. 2020. 
https://​doi.​org/​10.​31436/​imjm.​v17i2.​267.

	35.	 Ko CH, Yen JY, Liu SC, Huang CF, Yen CF. The associations 
between aggressive behaviors and internet addiction and online 
activities in adolescents. J Adolesc Health. 2009. https://​doi.​org/​
10.​1016/j.​jadoh​ealth.​2008.​11.​011.

	36.	 Obeid S, Saade S, Haddad C, Sacre H, Khansa W, Al Hajj R, 
Kheir N, Hallit S. Internet addiction among Lebanese adoles-
cents: the role of self-esteem, anger, depression, anxiety, social 
anxiety and fear, impulsivity, and aggression-a cross-sectional 
study. J Nerv Ment Dis. 2019. https://​doi.​org/​10.​1097/​NMD.​
00000​00000​001034.

	37.	 Lin MP, Ko HC, Wu JY. Prevalence and psychosocial risk factors 
associated with internet addiction in a nationally representative 
sample of college students in Taiwan. Cyberpsychol Behav Soc 
Netw. 2011. https://​doi.​org/​10.​1089/​cyber.​2010.​0574.

	38.	 Liu SJ, Lan Y, Wu L, Yan WS. Profiles of impulsivity in prob-
lematic internet users and cigarette smokers. Front Psychol. 
2019. https://​doi.​org/​10.​3389/​fpsyg.​2019.​00772.

	39.	 Ko CH, Wang PW, Liu TL, Yen CF, Chen CS, Yen JY. Bidirec-
tional associations between family factors and Internet addic-
tion among adolescents in a prospective investigation. Psychiatry 
Clin Neurosci. 2015. https://​doi.​org/​10.​1111/​pcn.​12204.

	40	 Kim MK. Relationship of multicultural adolescents’ stress, 
depression, family resilience and internet game addiction. J 
Korea Converg Soc. 2016. https://​doi.​org/​10.​15207/​JKCS.​
2016.7.​1.​205.

	41.	 Tomaszek K, Muchacka-Cymerman A. Examining the relation-
ship between student school burnout and problematic internet 
use. Educ Sci Theory Pract. 2020;20(2):16–31.

	42	 Crockford DN, Goodyear B, Edwards J, Quickfall J, el-Guebaly 
N. Cue-induced brain activity in pathological gamblers. Biol Psy-
chiatry. 2005. https://​doi.​org/​10.​1016/j.​biops​ych.​2005.​04.​037.

	43.	 Potenza MN, Steinberg MA, Skudlarski P, Fulbright RK, 
Lacadie CM, Wilber MK, Rounsaville BJ, Gore JC, Wexler BE. 
Gambling urges in pathological gambling: a functional magnetic 
resonance imaging study. Arch Gen Psychiatry. 2003. https://​doi.​
org/​10.​1001/​archp​syc.​60.8.​828.

	44.	 Han DH, Kim YS, Lee YS, Min KJ, Renshaw PF. Changes in 
cue-induced, prefrontal cortex activity with video-game play. 
Cyberpsychol Behav Soc Netw. 2010. https://​doi.​org/​10.​1089/​
cyber.​2009.​0327.

	45.	 Greenfield D. The addictive properties of Internet usage. In: 
Young KS, de Abreu CN, editors. Internet addiction: a handbook 
and guide to evaluation and treatment. Hoboken: John Wiley & 
Sons; 2011. p. 135–53.

	46.	 Lee SK. A study on juvenile delinquency by different types of 
Internet addiction. KNU Center for Social Welfare Research. 
2010;16(2):157–82.

	47.	 Kim KR, Lee SJ, Shin HS. The effects of Internet-addiction on 
adolescents’ family communication. Korean Home Econ Educ 
Assoc. 2008;20(4):187–203.

	48.	 Song I, LaRose R, Eastin MS, Lin CA. Internet gratifications and 
internet addiction: on the uses and abuses of new media. Cyberpsy-
chol Behav. 2004. https://​doi.​org/​10.​1089/​cpb.​2004.7.​384.

	49.	 Chen HT, Kim Y. Problematic use of social network sites: the 
interactive relationship between gratifications sought and pri-
vacy concerns. Cyberpsychol Behav Soc Netw. 2013. https://​
doi.​org/​10.​1089/​cyber.​2011.​0608.

	50.	 Leung L. Net-generation attributes and seductive properties of 
the internet as predictors of online activities and internet addic-
tion. Cyberpsychol Behav. 2004. https://​doi.​org/​10.​1089/​10949​
31041​291303.

	51.	 Rehbein F, King DL, Staudt A, Hayer T, Rumpf H-J. Contri-
bution of game genre and structural game characteristics to 
the risk of problem gaming and gaming disorder: a system-
atic review. Curr Addict Rep. 2021. https://​doi.​org/​10.​1007/​
s40429-​021-​00367-7.

	52.	 King D, Delfabbro P, Griffiths M. Video game structural char-
acteristics: a new psychological taxonomy. Int J Ment Health 
Addiction. 2010. https://​doi.​org/​10.​1007/​s11469-​009-​9206-4.

	53.	 Tone HJ, Zhao HR, Yan WS. The attraction of online games: an 
important factor for Internet addiction. Comput Human Behav. 
2014. https://​doi.​org/​10.​1016/j.​chb.​2013.​09.​017.

	54.	 Te Wildt B. Digital junkies. Germany: Droemer Knaur; 2015.
	55.	 Fleming K, Thorson E, Atkin CK. Alcohol advertising exposure 

and perceptions: links with alcohol expectancies and intentions 
to drink or drinking in underaged youth and young adults. J 
Health Commun. 2004. https://​doi.​org/​10.​1080/​10810​73049​
02716​65.

	56.	 Pasch KE, Komro KA, Perry CL, Hearst MO, Farbakhsh K. 
Outdoor alcohol advertising near schools: what does it advertise 
and how is it related to intentions and use of alcohol among 
young adolescents? J Stud Alcohol Drugs. 2007. https://​doi.​org/​
10.​15288/​jsad.​2007.​68.​587.

	57.	 Lee SY, Kim MS, Lee HK. Prevention strategies and interven-
tions for internet use disorders due to addictive behaviors based 
on an integrative conceptual model. Curr Addict Rep. 2019. 
https://​doi.​org/​10.​1007/​s40429-​019-​00265-z.

	58.	 Field M. Google launches new tools to let parents turn off their 
teenager’s smartphone remotely: the Telegraph. 2018. https://​www.​
teleg​raph.​co.​uk/​techn​ology/​2018/​09/​19/​googl​eslau​nches-​new-​tools-​
let-​paren​ts-​turn-​teena​gers-​smart​phones/. Accessed 5 Jun 2019.

	59.	 Zendle D, Cairns P. Video game loot boxes are linked to prob-
lem gambling: results of a large-scale survey. PLoS ONE. 2018. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​02067​67.

	60.	 Lee SY, Lee HK, Choo H. Typology of Internet gaming disorder 
and its clinical implications. Psychiatry Clin Neurosci. 2017. 
https://​doi.​org/​10.​1111/​pcn.​12457.

	61.	 World Health Organization. Global Status Report on Alcohol 
and Health 2018.  World Health Organization; Geneva, 
Switzerland; 2018. https://​www.​who.​int/​data/​gho/​data/​themes/​
global-​infor​mation-​system-​on-​alcoh​ol-​and-​health. Accessed 8 
July 2022.

	62.	 Kaviani F, Young KL, Robards B, Koppel S. Understanding the 
deterrent impact formal and informal sanctions have on illegal 
smartphone use while driving. Accid Anal Prev. 2020. https://​
doi.​org/​10.​1016/j.​aap.​2020.​105706.

	63.	 van Rooij AJ, Meerkerk G, Schoenmakers TM, Griffiths MD, 
van de Mheen D. Video game addiction and social responsibility. 
Addict Res Theory. 2010. https://​doi.​org/​10.​3109/​16066​35090​
31685​79.

	64.••	King DL, Delfabbro PH, Doh YY, Wu AMS, Kuss DJ, Pallesen 
S, Mentzoni R, Carragher N, Sakuma H. Policy and prevention 
approaches for disordered and hazardous gaming and internet 
use: an international perspective. Prev Sci. 2018. https://​doi.​
org/​10.​1007/​s11121-​017-​0813-1. This important study pre-
sented an international perspective on prevention strategies 
for Internet addiction in general through a systematic review. 
Research studies, policy reports, and health guidelines in the 
USA, the UK, Australia, China, Germany, Japan, and South 
Korea were examined. Authors suggested that all stakehold-
ers need to collaborate toward the public interest.

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.31436/imjm.v17i2.267
https://doi.org/10.1016/j.jadohealth.2008.11.011
https://doi.org/10.1016/j.jadohealth.2008.11.011
https://doi.org/10.1097/NMD.0000000000001034
https://doi.org/10.1097/NMD.0000000000001034
https://doi.org/10.1089/cyber.2010.0574
https://doi.org/10.3389/fpsyg.2019.00772
https://doi.org/10.1111/pcn.12204
https://doi.org/10.15207/JKCS.2016.7.1.205
https://doi.org/10.15207/JKCS.2016.7.1.205
https://doi.org/10.1016/j.biopsych.2005.04.037
https://doi.org/10.1001/archpsyc.60.8.828
https://doi.org/10.1001/archpsyc.60.8.828
https://doi.org/10.1089/cyber.2009.0327
https://doi.org/10.1089/cyber.2009.0327
https://doi.org/10.1089/cpb.2004.7.384
https://doi.org/10.1089/cyber.2011.0608
https://doi.org/10.1089/cyber.2011.0608
https://doi.org/10.1089/1094931041291303
https://doi.org/10.1089/1094931041291303
https://doi.org/10.1007/s40429-021-00367-7
https://doi.org/10.1007/s40429-021-00367-7
https://doi.org/10.1007/s11469-009-9206-4
https://doi.org/10.1016/j.chb.2013.09.017
https://doi.org/10.1080/10810730490271665
https://doi.org/10.1080/10810730490271665
https://doi.org/10.15288/jsad.2007.68.587
https://doi.org/10.15288/jsad.2007.68.587
https://doi.org/10.1007/s40429-019-00265-z
https://www.telegraph.co.uk/technology/2018/09/19/googleslaunches-new-tools-let-parents-turn-teenagers-smartphones/
https://www.telegraph.co.uk/technology/2018/09/19/googleslaunches-new-tools-let-parents-turn-teenagers-smartphones/
https://www.telegraph.co.uk/technology/2018/09/19/googleslaunches-new-tools-let-parents-turn-teenagers-smartphones/
https://doi.org/10.1371/journal.pone.0206767
https://doi.org/10.1111/pcn.12457
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://doi.org/10.1016/j.aap.2020.105706
https://doi.org/10.1016/j.aap.2020.105706
https://doi.org/10.3109/16066350903168579
https://doi.org/10.3109/16066350903168579
https://doi.org/10.1007/s11121-017-0813-1
https://doi.org/10.1007/s11121-017-0813-1

	Public Health Approach to Problems Related to Excessive and Addictive Use of the Internet and Digital Media
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	PEAID as a Problem on a Continuum
	Public Health Model of PEAID
	Intervention Framework Based on the Public Health Model
	Implementation of Comprehensive Intervention Strategy by Establishing the Global Information System on Digital Media and Health
	Conclusion
	Acknowledgements 
	References


