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ABSTRACT 
 
 

Internet Addiction (IA) is becoming increasingly recognized as a serious public health issue, 
particularly for children and adolescents. This review article discussed the complexity of IA 
diagnostic criteria and IA-related risk factors from a public health perspective with the intention 
of fostering a better understanding of IA in adolescents and children. The entire discussion 
pointed out how the epidemiological triad of disease framework helps to explain the IA 
associated factors among adolescents. This framework emphasises the agent (Internet 
characteristics and its content), host (e.g., self-personality, comorbidity, psychological status, 
inter- and intrapersonal relationship), and environment as extrinsic factors (i.e., physical 
pollution, socioeconomic status, availability, and accessibility of the Internet) that facilitate 
interaction between the agent and the host. Evaluation of all three components and their 
association with IA is essential as it allows for a more comprehensive understanding of how the 
issues arise, which can be useful in developing future effective public health measures for IA. 
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INTRODUCTION 
Young people born in generations Z and Alpha have 
had access to the Internet since childhood. In fact, 
access to the Internet is no longer a luxury, but a 
basic requirement for children and adolescents 
seeking general education information. Age-
appropriate, family-friendly, and purposeful 
viewing of web content with boundaries can result 
in immersive, educational screen experiences.1 
Previous research has demonstrated that Internet-
based learning can improve children and 
adolescent’s grades, academic performance and 
their literacy skills,2 enhance learning motivation,3   
and foster good relationships with teachers and 
peers.2,4 When compared to not using a screen at all, 
recreational screen usage at modest levels —1 hour 
per day—have been linked to a lower risk of 
depression.5 Essentially, it is believed that an 
individual's quality of life impacted if they lack 
Internet access.6 

While Internet use is viewed as a positive 
phenomenon, empirical evidence reveals a number 
of negative effects associated with excessive and 
uncontrolled Internet use, which can lead to Internet 
Addiction (IA). This addiction is characterized as 
uncontrolled or excessive Internet use 
preoccupation, which is associated with the 
development of tolerance and withdrawal 
symptoms.7 Despite the lack of standardised 
diagnostic criteria for Internet Addiction, a number 
of studies have measured its prevalence. A 
systematic review and meta-analysis of 113 
epidemiological studies published between 1996 
and 2018 involving 693,306 participants indicates 
that the average prevalence of Internet addiction is 
7%. with a rising rate over time8. According to 
another global study, the prevalence rate of Internet 
addiction among European children ranges from 1% 
to 9%,9-10 between 1.0% - 22.0% in the Middle 
East,10,11 and a prevalence in Asia ranging from 
2.0% - 21.0%.9,12 

Meanwhile, according to the recent 
research evidence from Southeast Asia, the 
prevalence of IA among students aged 11 to 26 years 
ranges between 7.4% and 46.4%.13 Another meta-
analysis of seven Southeast Asian nations revealed a 
combined IA prevalence rate of 20.0%.14 It should 
be noted that the variety of research findings with 
varying prevalence rates is due to the use of different 
screening assessment tests, varying criteria for 
defining Internet addiction, different sample age 
groups, and varying cultural backgrounds for each 
studied population. There are at least 21 different 
assessment tests used worldwide to determine the 
prevalence and severity of Internet addiction, 
including the Young Internet Addiction Test and the 
Chen Internet Addiction Test.15 

IA is increasingly recognised as a serious 
public health issue, especially when it has negative 
effects on children and adolescents, causing 

researchers and medical professionals to be 
concerned.16-17 This is due to the fact that negative 
impact is a prerequisite for the emergence of a 
disease state.18 When a person is "addicted" to the 
Internet, they will spend excessive time on Internet-
related activities at the expense of other important 
aspects of their lives, such as their basic needs for 
food and water, personal hygiene, adequate sleep, 
and intimate relationships, among others.15 

Additionally, those who are addicted to the 
Internet experience detrimental physical and 
psychosocial effects from a clinical and public 
health perspective, including an unhealthy diet, 
physical inactivity, skeletal muscle issues like back 
pain, poor posture, signs of social withdrawal, 
family conflict, and poor academic performance, 
among others.15 

Many personality and psychiatric 
disorders, including low self-confidence, 
impulsivity, poor sleep quality, mood disorders, and 
suicide, are associated with IA.19 Moreover, IA is 
associated with numerous neuroanatomical and 
neurochemical alterations, such as the thinning of 
the cortex and the modification of the dopaminergic 
reward circuit.19 In fact, neuroimaging studies 
conducted on adolescents indicate that Internet 
addiction is associated with structural and functional 
changes in regions of the brain responsible for 
attention span, decision-making, emotional 
processing, cognitive control, and behavioural 
disorders.  

Besides, excessive Internet use is viewed as 
a form of addiction that is closely associated with 
substance and behavioural responses.3 In an earlier 
report, K.S. Young20 asserted that IA results in the 
same academic, social, and employment decline as 
drug or alcohol addiction. This assertion is 
supported by the findings of neuroimaging 
experiments and neurological studies indicating that 
individuals with IA exhibit biological changes in the 
prefrontal cortex and share similar neuronal 
biological mechanisms with other addictive 
syndromes, such as substance addiction and 
behavioural addiction.21,22 

Adolescents are regarded as a vulnerable 
group that is more susceptible to the risk of Internet 
addiction due to early Internet exposure, personality, 
and individual risk factors, as well as environmental 
factors that heighten their level of vulnerability. This 
generation has been using digital devices and the 
Internet since they were young due to the 
technological age, they are living in. In fact, it was 
discovered in 2015 that a 15-year-old child's 
propensity to use digital devices and the Internet as 
early as 10 years of age and the amount of time spent 
surfing the Internet had increased significantly, 
particularly in countries belonging to the 
Organization for Economic Co-operation and 
Development.23 This study aims to explain the 
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Internet Addiction among children and adolescent 
with their associated factors in this country. 
 
METHODS 
In this narrative review, databases like PubMed, 
Web of Science, and Google Scholar were used. 
Keywords such as (“Internet Addiction” OR 
“Problematic Internet Use” OR “Internet Addiction 
Disorder” OR “Pathological Internet Use” OR 
"Problematic Internet Use" OR "Excessive Internet 
Use" OR "Compulsive Internet Use" OR "Internet 
Dependence" OR "Virtual Addiction") AND 
(“determinants” OR “risk factors” OR “predictors”) 
AND (“adolescents” OR “children”) were used. In 
addition to the aforementioned databases, the search 
was carried out using the snowballing technique, 
which involved looking for references from the first 
search. 

All study types, including cohort, case-
control, clinical trial, and retrospective record 
review studies, were eligible for inclusion in the 
selection criteria. The articles cover a wide range of 
research topics and include reports written in both 
Malay and English. The years covered in this 
article's publishing dates range from 2005 to 2022. 
Following evaluation of the entire document, 
selected papers were imported into Mendeley 
version 1.19.8. 
 
RESULTS 
According to the search strategy, publications on 
Internet Addiction and its associated factors among 
adolescents and children as well as the IA criteria 
and terminology produced a total of 68 articles, 
including reports and research articles. The 
information obtained from the literatures was then 
divided into the following headings.: 
• IA Criteria and Terminology 
• Factors Contributing to Internet Addiction 

among Adolescents and Children in the 
Context of Public Health (Epidemiology 
Triad) 

 
DISCUSSION 
IA Criteria and Terminology 
The American National Psychiatric Association 
(APA) has omitted the term "addiction" in the 
Diagnostic and Statistical Manual of Mental 
Disorders (DSM) for four consecutive editions 
because it is stigmatising, viewed as a general term 
rather than a scientific one, and is too difficult to 
define. A new category of "Substance and Addiction 
Related Disorders" was created by the term's 
introduction in the DSM-5. The term was, however, 
added to the DSM-5 and developed into a new 
category of "Substance and Addiction Related 
Disorders".24 

The expansion of the definition of 
"addiction" to include non-substance-related 

behavioural disorders that result in deterioration and 
cause problems has piqued the interest of numerous 
researchers and medical experts working in the field 
of behavioural addiction. This interest is also 
influenced by the inclusion of more specific Internet 
Gaming Disorder (IGD) criteria in the DSM-5 
appendix. Due to the fact that the diagnostic criteria 
for IGD place the behaviour in the category of "non-
substance addiction," it is possible that IA is also one 
of the candidates for this category, along with 
"Gambling Disorder".25 

There have been continuous efforts since 
the 1990s to define Internet addiction, leading to 
heated discussion in the process. Finding common 
ground on terminology to infer the broader meaning 
of Internet addiction is the most challenging task. 
The terms "Internet Addiction Disorder (IAD)", 
"Pathological Internet Use (PIU)", "Problematic 
Internet Use", "Excessive Internet Use," 
"Compulsive Internet Use," "Internet Dependence," 
and "Virtual Addiction" have been commonly used 
for decades.26 

If a person is said to be addicted to the 
Internet, this argument seems equivalent to stating 
that an alcoholic is addicted to a store selling 
alcohol. Consequently, the term "Internet addiction" 
is imprecise or inappropriate.27 Nevertheless, a 
similar method is used to study widespread Internet 
use around the world, and most authors, including 
the authors of the reviewed models, continue to use 
the term "Internet addiction" in general to describe 
the various behavioural addictions connected to 
Internet use.  

IA can thus be described as a persistent 
pattern of maladaptive behaviour, characterised by 
preoccupation, insistence, or uncontrolled or 
excessive Internet use associated with the 
development of tolerance, withdrawal symptoms, 
and unsuccessful attempts to reduce or stop, 
resulting in clinically significant functional decline 
or impairment.15,7,28-29 

There are few well-known diagnostic 
criteria and models for IA that have ever been 
created and put forth by prior researchers (Table 1). 
These models were chosen in accordance with 
previously developed criteria for IA that have been 
widely or frequently cited by other researchers. The 
three models of Internet addiction criteria 
highlighted by K.S. Young,20 Griffiths,30 and Tao et 
al31 share similarities in that all sets of criteria 
describe a lack of control over Internet use, which 
leads to psychological, social, or professional 
conflict or problems (including excessive use) and 
mental preoccupation.  

Meanwhile, other related characteristics, 
including mood management, tolerance, 
withdrawal, and desire or anticipation, are stated 
inconsistently by all three models.18 Internet activity 
is frequently viewed as a single entity by researchers 
of all three models. There is a strong correlation 
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between Internet addiction and the amount of time 
spent engaging in online activities like social media, 
online shopping, and online gaming.32 

Hence, there are recommendations for 
compulsive "processes" or "behaviours" based on a 
variety of themes, including shopping, physical 
activity, and online video games, social media, and 
various sexual behaviours.18,33,34 However, it should 

be noted that the DSM-5 still does not include 
subcategories for "sex addiction," "exercise 
addiction," or "shopping addiction" because at this 
time, the reassessment review lacks the necessary 
data to establish diagnostic criteria and detailed 
descriptions are required to classify this behaviour 
as a mental disorder.35 

 
Table 1 Comparison of the descriptive diagnostic criteria for Internet addiction based on assessment instruments 
 

Criteria K.S. Young20 Griffiths30 Tao et al31 
Preoccupation Feel absorbed and distracted 

by the Internet when offline 
or fantasise about being 
online. 

The Internet dominates 
thoughts (complacency, 
cognitive impairment), 
feelings (addiction, 
desire) and behaviour. 

Thinking about previous 
online activity 

Mood 
management 
(negative) 

Attempting to stop using the 
Internet causes mood 
changes. 

Mood alterations Functional deterioration 
Utilize the Internet to alleviate 
or escape depressive feelings. 

Tolerance Utilizing the Internet for 
longer than intended. 

It is necessary to increase 
the number of certain 
activities to achieve the 
same effect as before. 

At least three-month usage 
period.  
Spend at least six hours on 
non-business-related activities.  
Significant increase in 
satisfaction-related Internet 
usage. 

Withdrawal Attempts that failed to stop 
Internet usage. Feeling 
anxious or depressed while 
offline, but these feelings 
disappear when online. 

Unpleasant feelings and / 
or physical effects that 
occur when certain 
activities are stopped or 
abruptly reduced 

Manifested by mood 
dysphoria, anxiety, irritability 
and boredom after a few days 
without the Internet 

External 
consequences 
/ conflicts 

Affect important 
relationships, jobs or 
opportunities. 
Choose to spend more time 
online as opposed to 
socialising with others, 
completing homework, and 
getting enough sleep. 
Others express concern 
regarding the amount of time 
spent online. 
Shout, yell, or become 
enraged if people interrupt 
while online. 

Conflict between Internet 
addicts and those around 
them (interpersonal 
conflict) or from within 
(intrapsychic conflict) 
regarding particular 
activities. 

Loss of interest, hobbies, and 
entertainment is a direct result 
of Internet use, with the 
exception of fraudulent 
cost/real-time involvement in 
the Internet from family 
members, therapists, and 
others.  
Using the Internet excessively 
despite being aware of having 
persistent or recurrent physical 
or psychological problems 
resulting from Internet use. 

Relapse / 
control 

Failed to decrease online 
usage. 

The propensity to 
repeatedly regress on an 
initial pattern of a 
particular activity. 

Constant desire and/or 
unsuccessful attempts to limit, 
reduce, or halt Internet usage 

Addiction / 
anticipation 

Find yourself anticipating 
when online.  

- Anticipate the next online 
session or have an intense 
desire to access the Internet 

Lying / hiding 
use 

Be defensive or secretive 
when questioned about 
online activities 
Attempt to hide how long 
you've been spent online. 

- - 

Source 18,26  
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Factors Contributing to Internet Addiction among 
Adolescents and Children in the Context of Public 
Health (Epidemiology Triad) 
 
Internet characteristics (Agent) 
The characteristics of the Internet and its effects on 
addictive behaviour serve as ‘agents’ in the causes 
of IA. Several previous works have attempted to 
explain IA by examining the Internet-specific 
factors responsible for increasing or decreasing 
consumer overuse patterns on the Internet, such as 
captivating and satisfying features that appear to be 
appealing to users.16,36,37 

Multiple prior studies have concluded that 
Internet users are driven by various satisfaction 
factors including information seeking, escapism, 
relationship building, self-development and 
anonymity. Other factors include entertainment, 
environmental and social factors.16,36,37 

According to the theory of consumption 
and satisfaction, one medium is chosen and utilised 
over another because it is believed to be able to 
satisfy the desires of users. This gives users 
perceptions of the Internet's usefulness and ease of 
use, which in turn influences their media choices and 
Internet usage tendencies37. Therefore, adolescents 
who are more interested in social satisfaction and 
entertainment are more susceptible to IA. On the 
other hand, adolescents who actively seek 
knowledge and have specific intentions when using 
the Internet, for instance to gather information, have 
a lower risk of developing IA.37,38 

Internet use is found to be more prevalent 
among adolescents who view the Internet as a way 
to socialize or build interpersonal relationships. This 
illustrates that the Internet is particularly appealing 
to some individuals, as noted earlier, individuals 
who have difficulty socializing in other ways. In 
addition, IA is more prevalent among adolescents 
who believe that the Internet’s ability to act 
independently without revealing one's identity is one 
of its alluring features.16,36 

Perceived pleasure is another major driver 
for continued Internet usage through various 
mechanisms. This factor refers to the positive 
experience response that occurs when an individual 
uses the Internet, resulting in the individual's actions 
to continue their activities becoming stronger, which 
ultimately leads to addictive behaviour.39 Similarly, 
the Internet has increased user satisfaction with 
technology and fostered the development of stronger 
Internet use habits.40  If individuals have a 
favourable Internet experience, they are more likely 
to continue spending additional time and effort to 
satisfy cravings. 
 
Individual factors (Host) 
Regarding ‘host’, the term refers to adolescent who 
is vulnerable to IA. Numerous intrapersonal and 
interpersonal risk factors have been identified as 

influencing an individual's level of vulnerability, 
exposure, or response to a causative agent (Internet 
feature).41,42 Individual intrapersonal and 
interpersonal variables, such as personality traits and 
psychosocial well-being have received the most 
attention in the existing literature on IA among 
adolencents.16,43,44 

 
a. Intrapersonal 
It has been demonstrated that the Big Five 
Personality Traits, which are made up of the five 
fundamental personality dimensions of openness to 
experience, conscientiousness, social nature, 
extraversion, and agreeableness, are either 
negatively or positively associated with IA.42 
Openness, prudence, extraversion, and consent have 
been shown to have an inverse or negative 
relationship with IA in previous research. Contrary 
to this, neuroticism is positively correlated with 
IA.42,45 

Individuals who are open are more 
independent and less reliant on external factors such 
as the Internet. Due to their high level of curiosity 
and interest, open individuals prefer real -world 
activities over virtual realms.42,45 Individuals with a 
high level of attention to detail are cautious, 
organised, self-controlled, and goal oriented. Due to 
this trait, individuals of this type are unlikely to 
spend extended periods of time on the Internet.42,45 

The nature of extraversion indicates that a 
person likes to be actively involved with other 
people in order to build friendships, gain admiration, 
and enhance their status; this suggests whether the 
person is competitive and self-confident. Thus, 
individuals with a greater level of social interaction, 
competitiveness, and self-esteem tend to have a 
lower level of IA.42,46 

Individuals who are agreeable, empathetic, 
trustworthy, tolerant, and forgiving dislike using 
force and avoid placing themselves under pressure. 
Moreover, agreeable attitudes are negatively 
correlated with negative emotions and stress, both of 
which are known predictors of Internet addiction. 
Thus, consenting attitudes have been identified as a 
predictor factor of protection against IA.42,47 
Compared to other traits, neurotics experience 
negative emotions and profound guilt and often use 
the Internet to escape negative emotions and stress 
and gaining social support. Therefore, individuals 
with high levels of neuroticism are more susceptible 
and likely to develop an Internet addiction than their 
peers.42,48 

Other intrapersonal risk factors include 
psychological factors such as depression, Attention 
Deficit Hyperactivity Disorder (ADHD), anxiety, 
impulsivity, lack of self-confidence, and withdrawal 
symptoms, to name a few, which frequently coexist 
with IA.15,16,44,49 Pre-existing psychosocial problems 
are likely to increase an individual's risk of 
developing maladaptive cognition as a result of 
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Internet use. Because they share a common 
aetiology, there is also a reasonable possibility that 
IA and mental disorders co-occur.50 

Moreover, excessive Internet users are 
more likely to have homozygous short alleles in the 
serotonin transporter-related promoter region (5-
HTTLPR), which is linked to depressive 
disorders.50,51 Despite this, it is difficult to establish 
a causal relationship between Internet addiction and 
psychological problems due to the lack of 
longitudinal data. In addition, there is an ongoing 
debate as to whether IA should be considered a 
major disease disorder or whether participation in 
Internet activities is merely one way for individuals 
with gambling issues, compulsive shopping, and 
pornography addiction to manifest their disease 
problems. Regardless of whether IA is a major 
disorder or not, the negative relationship between IA 
and overall psychological well-being has been 
clearly demonstrated in previous scientific 
literature.50 
 
b. Interpersonal 
Numerous researchers have identified conflict 
between parents and children, the functioning of 
family institutions, parental protection, and school 
involvement as factors influencing IA in children 
and adolescents.16,44,52-53 

In addition, a study conducted among 
adolescents in Hong Kong revealed that adolescents 
from parents and divorced families, families 
experiencing conflict, and families with severe 
dysfunction exhibited and positively predicted IA.54 
In a large-scale local study, it was also discovered 
that adolescents whose parents were married but 
lived apart were more likely to have IA issues.28 It is 
understood that divorced or cohabiting parents will 
have limited time with their children when juggling 
work, family management and maintaining 
relationships with their children. While it was also 
discovered that children use the Internet to reduce 
the psychological insecurity inherent in a single-
parent family environment.54 Furthermore, families 
with emotionally friendly parenting styles can 
reliably predict adolescent self-regulatory strategies, 
an important factor given that Internet use and other 
forms of misbehaviour depend on these adolescents' 
capacity for self-control.53  

In the meantime, some researchers 
highlight the importance of school involvement in 
IA occurrence, as schools are a crucial environment 
for children's development and also promote healthy 
lifestyles.53,55 Due to the negative relationships 
formed with teachers and peers, adolescents who are 
emotionally affected and poor participation in 
school activities are more likely to develop IA.56 
 
Environmental factors 
Environmental factors, which are extrinsic factors 
that influence 'agents' and exposure opportunities, 

are the third and final component of the 
epidemiological triad. In contrast to the other 
variables mentioned earlier, environmental factors 
received less attention. Environmental factors in the 
context of IA may include physical factors such as 
pollution exposure, socioeconomic factors such as 
housing condition, Internet accessibility, as well as 
exposure to advertising.16, 41 

 
a. Environmental pollution 
According to the results of a meta-analysis involving 
31 countries from seven different regions of the 
world, the prevalence of IA is higher in countries 
with higher emotional stress status due to traffic 
congestion and commute times, worries about air 
pollution, lower national income, and general life 
dissatisfaction.57  

The presence of mentally taxing 
environmental conditions, such as poor air quality, 
traffic congestion, and loud noise, can be stressful 
for those in the area. Due to the unfavourable, 
unsuitable environment or the possibility of being 
exposed to harmful contaminants, people prefer to 
relieve stress by browsing the Internet rather than 
engaging in outdoor activities.57 As people's stress 
levels increase, they are more likely to turn to the 
Internet as a means of escape, which increases their 
susceptibility to IA due to prolonged Internet use.50  

Moreover, the direct effects of air 
pollutants on humans can manifest in numerous 
ways. The World Health Organization (WHO) 
released a report on six major air pollutants 
including lead as a neurobehavioral substance 
affecting more younger generation. Lead pollution 
derived from the use of fuel in transportation and 
engines, paints, electronic waste, incinerators 
(burners), water pipes, particularly in developing 
countries, is a threat to public health due to its 
negative neurobehavioral effects on humans, animal 
life, and the environment.58,59 

 
b. Lead (Plumbum) exposure 
Children are particularly susceptible to lead 
exposure due to its neurotoxic properties, which can 
impair learning, memory, hyperactivity, and, in 
extreme cases, result in mental retardation.58 It has 
also been found in pre-clinical research that brain 
areas associated with addiction circuits have been 
enhanced as a result of lead-induced modifications 
of neurotransmitter receptors, which are known to 
facilitate the course of illicit substance activity into 
the brain during adolescence. This period is when 
adolescents are most exposed to addictive behaviors 
such as lead exposure, as well as the appearance of 
psychiatric problems in individuals.60 

Similarly, the researchers discovered a 
similarity between neuro image scanning of 
adolescents with IA and substance dependence, 
suggesting that the two share similar 
neurobiological mechanisms.21 Interestingly, there 
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is increasing evidence that early exposure to Pb2+ is 
a risk factor for psychiatric disorders and substance 
abuse. Current evidence also suggests that early 
exposure to Pb2+ during early childhood is 
associated with poor neural development outcomes, 
with effects varying with exposure magnitude and 
duration.60 However, assumptions about whether IA 
shares the same pathway as other addictive 
behaviours must be clarified in future research. 
 
c. Housing conditions and household count 
The findings of a study conducted in Spain on 1,509 
individuals between the ages of 18 and 78 seated at 
home (when the movement control phase was 
implemented due to the COVID-19 pandemic) 
revealed that those living in smaller houses and with 
fewer children are more likely to use the Internet 
than those living in larger houses with terraces and 
more children. It is highly probable that many of 
them use the Internet in an unhealthy, excessive, and 
compulsive manner in an attempt to alleviate the 
negative emotions they experience as a result of 
being confined to a small space at home.61  

This assertion is in line with a study of 220 
parents who had children in Japan during the 
COVID-19 outbreak, which discovered that having 
fewer rooms at home was linked to higher IA 
scores.62 According to the Ministry of Internal 
Affairs and Communications of Japan, the number 
of persons renting housing is highest among those in 
their 20s, and the proportion of people living in their 
own properties rises with age. Hence, IA is a severe 
problem among young people if the number of 
rooms in the house rises with age, money, and other 
markers of social standing. Additionally, if there are 
many rooms, the lives of the roommates can have 
some influence on how much time is spent online.62 
 
d. Household income 
Low family income was found to be a predictor of 
IA.54,63,64 The low-income group was shown to be 
much more addicted to the internet than other 
groups, and this addiction lessened as wealth 
increased. This may be because those coming from 
low-income family frequently choose to spend their 

time, relieve stress, and have fun on the internet 
rather than on activities that need financial 
resources.64 

It was also found that adolescents from 
low-income households are more likely to receive 
less information and assistance for their needs, 
making Internet use a cost-effective alternative 
activity for them. In addition, low-income families 
tend to have lower educational attainment, which 
decreases their likelihood of being aware of the 
negative effects of Internet addiction and the 
preventative measures available to avoid them, such 
as positive parent-child relationships and effective 
communication.54 
 
e. Internet availability and Internet advertising 
When discussing Internet advertising, for instance, 
in the context of alcohol-related research, 
availability and exposure to alcohol are well-known 
environmental factors that influence the alcohol 
consumption of young people.16,65 Given that neural 
abnormalities (e.g., atrophy of the dorsolateral 
prefrontal cortex) and cognitive dysfunction (e.g., 
memory impairment) associated with IA are similar 
to substance abuse and addictive behaviour 
problems, it is reasonable to believe that Internet 
availability and accessibility may also influence 
IA.21,57,66 

A study conducted in Korea found that 
adolescents who are exposed to more Internet game 
advertising and who are more susceptible to being 
misled or influenced by advertisements are more 
likely to develop a video game addiction.16,67 In 
order to prevent problems related to alcohol, the 
WHO has emphasised the significance of regulating 
the availability and marketing of alcohol.68 The 
same logic can be applied to the problem of IA. To 
date, many countries lack regulations or policies 
governing advertising content (especially those 
containing violence, adult viewing material or 
pornography). Consequently, adolescents are often 
exposed to Internet game advertisement with 
inappropriate sexual and violent content. Table 2 
provides a summary of the general overview of 
factors related to IA. 

 
Table 2 Summary of Factors Associated with Internet Addiction 
 

Factors associated with IA Description Author 
Agent Internet 

Characteristics 
Internet users are driven by various satisfaction 
factors including information seeking, escapism, 
relationship building, self-development and 
anonymity. Other factors include entertainment, 
environmental and social factors. 
 
Positive experience response that occurs when an 
individual uses the Internet fostered the development 
of stronger Internet use habits, which leads to 
addictive behaviour 
 

16,36,37 

 

 

 

 

 

37,39,40 
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Host Intrapersonal  
 
Personality trait 
 
 
 
 
 
 
Psychological factors 

 
 
Openness, prudence, extraversion, and consent have 
been shown to have an inverse or negative 
relationship with IA.  
 
Neuroticism is positively correlated with IA. 
 
Depression, Attention Deficit Hyperactivity 
Disorder (ADHD), anxiety, impulsivity, lack of self-
confidence, and withdrawal symptoms, to name a 
few, frequently coexist with IA. Pre-existing 
psychosocial problems are likely to increase an 
individual's risk of developing maladaptive 
cognition as a result of Internet use. 

 
 

42,45 

 

 

 

42,45 

 

 

15,16,44,49 

 Interpersonal 
 
Adolescent – family 
relationship 
 
 
 
 
 
 
 
Adolescent – teacher 
& peers’ relationship 

 
 
Adolescents from parents and divorced families, 
families experiencing conflict, and families with 
severe dysfunction exhibited and positively 
predicted IA. 
 
Adolescents whose parents were married but lived 
apart were more likely to have IA issues. 
 
Adolescents who are emotionally affected and poor 
participation in school activities are more likely to 
develop IA due to the negative relationships formed 
with teachers and peers. 

 
 

54 
 
 
 
 

28 
 
 

56 

Environment Environmental 
pollution 

Prevalence of IA is higher in countries with higher 
emotional stress status due to traffic congestion and 
commute times, worries about air pollution, lower 
national income, and general life dissatisfaction. 
 
People prefer to relieve stress by browsing the 
Internet rather than engaging in outdoor activities 
due to unfavourable, unsuitable environment or the 
possibility of being exposed to harmful 
contaminants. 

57 
 
 
 
 
 

57 

 Lead exposure Brain areas associated with addiction circuits have 
been enhanced as a result of lead-induced 
modifications of neurotransmitter receptors, which 
are known to facilitate the course of illicit substance 
activity into the brain during adolescence. 
 
There is similarity between neuro image scanning of 
adolescents with IA and substance dependence, 
suggesting that both share similar neurobiological 
mechanisms and there is increasing evidence that 
early exposure to Pb2+ is a risk factor for psychiatric 
disorders and substance abuse. 

60 
 
 
 
 
 

21, 60 

 Housing conditions 
and household count 

Those living in smaller houses and with fewer 
children are more likely to use the Internet than those 
living in larger houses with terraces and more 
children. 
 
Having fewer rooms at home was linked to higher IA 
scores. 

61 
 
 
 
 

62 

 Household income Low family income was found to be a predictor of 
IA.  

54,63,64 
 



International Journal of Public Health Research Vol 12 No 2 2022, pp (1625-1636) 

1633 

 
The low-income group was shown to be much more 
addicted to the internet than other groups, and this 
addiction lessened as wealth increased 

 
64 

 Internet availability 
and Internet 
advertising 

Availability and exposure to alcohol are well-known 
environmental factors that influence the alcohol 
consumption of young people. Given that neural 
abnormalities (e.g., atrophy of the dorsolateral 
prefrontal cortex) and cognitive dysfunction (e.g., 
memory impairment) associated with IA are similar 
to substance abuse and addictive behaviour 
problems, it is reasonable to believe that Internet 
availability and accessibility may also influence IA. 
 
Adolescents who exposed to more Internet game 
advertising and who are more susceptible to being 
misled or influenced by advertisements are more 
likely to develop a video game addiction. 

16,65,21,57,66 

 

 

 

 

 

 

 

 

 

16,67 

 
CONCLUSION 
This review article discussed the complexity of IA 
diagnostic criteria, and it is evident that children and 
adolescents are susceptible to IA due to a variety of 
variables, including internet characteristics that 
appear enticing to users, individual factors, and 
environmental circumstances that encourage them to 
engage with the internet. There have been several 
significant issues revealed that necessitate the 
recommendations as follows.  
1. For a comprehensive approach to be 

implemented, future research should 
address environmental elements that may 
have a significant association with IA.  

2. With multi-stakeholder involvement, 
starting with the person, the family unit, the 
local community, the national level, and 
relevant non-governmental organisations, 
focus can be placed largely on the young 
generation in the prevention of IA. 

3. People can be made aware of the negative 
effects that excessive internet use can have 
on one's psychological well-being, 
physical health, interpersonal relationships, 
and educational opportunities. 

 
ACKNOWLEDGEMENT 
We would like to thank the Department of 
Community Health, Faculty of Medicine, National 
University of Malaysia, for the technical support. 
 
REFERENCES 
1.  Coyne SM, Padilla-Walker LM, Fraser AM, 

Fellows K, Day RD. “Media Time = Family 
Time”: Positive Media Use in Families With 
Adolescents. J Adolesc Res. 
2014;29(5):663–88.  

2.  Society CP, Health D, Force T. Digital 
media: Promoting healthy screen use in 
school-aged children and adolescents. 

Paediatr Child Heal. 2019;24(6):402–8.  
3.  Mihajlov M, Vejmelka L. Internet 

addiction: A review of the first twenty years. 
Psychiatr Danub. 2017;29(3):260–72.  

4.  Hill D, Ameenuddin N, Chassiakos YR, 
Cross C, Radesky J, Hutchinson J, et al. 
Media use in school-aged children and 
adolescents. Pediatrics. 2016;138(5):1–6.  

5.  Liu M, Wu L, Yao S. Dose-response 
association of screen time-based sedentary 
behaviour in children and adolescents and 
depression: a meta-analysis of observational 
studies. Br J Sports Med. 
2016;50(20):1252–8.  

6.  Pontes HM, Szabo A, Griffiths MD. The 
impact of Internet-based specific activities 
on the perceptions of Internet addiction, 
quality of life, and excessive usage: A cross-
sectional study. Addict Behav Reports. 
2015;1:19–25.  

7.  Ooi CY, Mooi CS, Ali N, Sidek SKH, Amat 
A, Yatim Y, et al. Prevalence and factors 
associated with internet addiction among 
adolescents in malaysia: A cross-sectional 
study. J Indian Assoc Child Adolesc Ment 
Heal. 2020;16(2):33–44.  

8.  Pan YC, Chiu YC, Lin YH. Systematic 
review and meta-analysis of epidemiology 
of internet addiction. Neurosci Biobehav 
Rev [Internet]. 2020;118(July):612–22. 
Available from: 
https://doi.org/10.1016/j.neubiorev.2020.08
.013. 

9.  Christakis DA. Internet addiction: A 
21stcentury epidemic? BMC Med. 
2010;8:61.  

10.  Villella C, Martinotti G, Di Nicola M, 
Cassano M, La Torre G, Gliubizzi MD, et al. 
Behavioural Addictions in Adolescents and 
Young Adults: Results from a Prevalence 
Study. J Gambl Stud. 2010;27(2):203–14.  



Internet Addiction in Adolescents 

1634 

11.  Ahmadi K. Internet addiction among Iranian 
adolescents: A Nationwide Study. Acta Med 
Iran. 2014;467–72.  

12.  Mak KK, Lai CM, Watanabe H, Kim D Il, 
Bahar N, Ramos M, et al. Epidemiology of 
internet behaviors and addiction among 
adolescents in six Asian countries. 
Cyberpsychology, Behav Soc Netw. 
2014;17(11):720–8.  

13.  Balhara YPS, Mahapatra A, Sharma P, 
Bhargava R. Problematic internet use 
among students in South-East Asia: Current 
state of evidence. Indian J Public Health. 
2018;62(3):197–210.  

14.  Chia DXY, Ng CWL, Kandasami G, Seow 
MYL, Choo CC, Chew PKH, et al. 
Prevalence of internet addiction and gaming 
disorders in southeast Asia: A meta-
analysis. Int J Environ Res Public Health. 
2020;17(7).  

15.  World Health Organization. Public Health 
Implications of Excessive Use of the 
Internet, Computers, Smartphones and 
Similar Electronic Devices Meeting report. 
2014;151. Available from: 
https://apps.who.int/iris/rest/bitstreams/826
746/retrieve. 

16.  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;16(23).  

17.  WHO. Public health implications of 
excessive use of the Internet and other 
communication and gaming platforms 
[Internet]. World Health Organization. 
2018. Available from: 
https://www.who.int/news/item/13-09-
2018-public-health-implications-of-
excessive-use-of-the-internet-and-other-
communication-and-gaming-platforms. 

18.  Van Rooij AJ, Prause N. A critical review of 
“internet addiction” criteria with 
suggestions for the future. J Behav Addict. 
2014;3(4):203–13.  

19.  Tripathi A. Impact of Internet Addiction on 
Mental Health: An Integrative Therapy Is 
Needed. Integr Med Int. 2018;4(3–4):215–
22.  

20.  Young KS. Internet addiction: The 
emergence of a new clinical disorder. 
Cyberpsychology Behav. 1998;1(3):237–
44.  

21.  Yuan K, Qin W, Liu Y, Tian J. Internet 
addiction: Neuroimaging findings. 
Commun Integr Biol. 2011;4(6):637–9.  

22.  Kurniasanti KS, Assandi P, Ismail RI, 
Nasrun MWS, Wiguna T. Internet 
addiction: A new addiction? Med J Indones. 
2019;28(1):82–91.  

23.  OCDE. Children & Young People ’ s Mental 
Health in the Digital Age. Oecd [Internet]. 
2018;16. Available from: 
http://www.oecd.org/els/health-
systems/Children-and-Young-People-
Mental-Health-in-the-Digital-Age.pdf. 

24.  Rosenthal RJ, Faris SB. The etymology and 
early history of ‘addiction.’ Addict Res 
Theory [Internet]. 2019;27(5):437–49. 
Available from: 
https://doi.org/10.1080/16066359.2018.154
3412. 

25.  Ko CH, Yen JY, Yen CF, Chen CS, Chen 
CC. The association between Internet 
addiction and psychiatric disorder: A review 
of the literature. Eur Psychiatry. 
2012;27(1):1–8.  

26.  Poli R. Internet addiction update : diagnostic 
criteria , assessment and prevalence. 
2017;7:4–8.  

27.  Starcevic V. Is Internet addiction a useful 
concept? Aust N Z J Psychiatry. 
2013;47(1):16–9.  

28.  Ying CY, Awaluddin SM, Kuay LK, Man 
CS, Baharudin A, Yn LM, et al. Association 
of Internet Addiction with Adolescents ’ 
Lifestyle : A National School-Based 
Survey. 2021;1–13.  

29.  Musetti A, Cattivelli R, Giacobbi M, 
Zuglian P, Ceccarini M, Capelli F, et al. 
Challenges in internet addiction disorder: Is 
a diagnosis feasible or not? Front Psychol. 
2016;7(JUN):1–8.  

30.  Griffiths M. A “components” model of 
addiction within a biopsychosocial 
framework. J Subst Use. 2005;10(4):191–7.  

31.  Tao R, Huang X, Wang J, Zhang H, Zhang 
Y, Li M. Proposed diagnostic criteria for 
internet addiction. Addiction. 
2010;105(3):556–64.  

32.  Van Rooij AJ, Schoenmakers TM, van de 
Eijnden RJJM, van de Mheen D. 
Compulsive Internet Use: The Role of 
Online Gaming and Other Internet 
Applications. J Adolesc Heal [Internet]. 
2010;47(1):51–7. Available from: 
http://dx.doi.org/10.1016/j.jadohealth.2009.
12.021. 

33.  Kuss DJ, Griffiths MD. Online social 
networking and addiction-A review of the 
psychological literature. Int J Environ Res 
Public Health. 2011;8(9):3528–52.  

34.  Rooij AJ Van. Online video game addiction 
[Internet]. Vol. 106, Addiction Abingdon 
England. 2011. 205–12 p. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/2084
0209. 

35.  American Psychiatric Association. 
Diagnostic and Statistical Manual of Mental 
Disorders Fifth Edition (DSM-5). Library of 



International Journal of Public Health Research Vol 12 No 2 2022, pp (1625-1636) 

1635 

Congress Cataloging-in-Publication Data. 
2013. 947 p.  

36.  Chen HT, Kim Y. Problematic use of social 
network sites: The interactive relationship 
between gratifications sought and privacy 
concerns. Cyberpsychology, Behav Soc 
Netw. 2013;16(11):806–12.  

37.  Dhir A, Chen S, Nieminen M. Predicting 
adolescent Internet addiction: The roles of 
demographics, technology accessibility, 
unwillingness to communicate and sought 
Internet gratifications. Comput Human 
Behav [Internet]. 2015;51(PA):24–33. 
Available from: 
http://dx.doi.org/10.1016/j.chb.2015.04.056 

38.  Leung L. Predicting Internet risks: a 
longitudinal panel study of gratifications-
sought, Internet addiction symptoms, and 
social media use among children and 
adolescents. Heal Psychol Behav Med. 
2014;2(1):424–39.  

39.  Gong M, Yu L, Luqman A. Understanding 
the formation mechanism of mobile social 
networking site addiction: evidence from 
WeChat users. Behav Inf Technol [Internet]. 
2020;39(11):1176–91. Available from: 
https://doi.org/10.1080/0144929X.2019.16
53993. 

40.  Turel O, Serenko A. The benefits and 
dangers of enjoyment with social 
networking websites. Eur J Inf Syst. 
2012;21(5):512–28.  

41.  Centers for Disease Control and Prevention. 
Principles of Epidemiology: Lesson 1 - 
Section 1: definition of Epidemiology 
[Internet]. Cdc. 2012. Available from: 
https://www.cdc.gov/csels/dsepd/ss1978/le
sson1/section5.html. 

42.  Tian Y, Zhao Y, Lv F, Qin N, Chen P. 
Associations Among the Big Five 
Personality Traits, Maladaptive Cognitions, 
and Internet Addiction Across Three Time 
Measurements in 3 Months During the 
COVID-19 Pandemic. Front Psychol. 
2021;12(May):1–13.  

43.  Nakayama H, Mihara S, Higuchi S. 
Treatment and risk factors of Internet use 
disorders. Psychiatry Clin Neurosci. 
2017;71(7):492–505.  

44.  Lam LT. Risk Factors of Internet Addiction 
and the Health Effect of Internet Addiction 
on Adolescents: A Systematic Review of 
Longitudinal and Prospective Studies. Curr 
Psychiatry Rep. 2014;16(11).  

45.  Kayiş AR, Satici SA, Yilmaz MF, Şimşek 
D, Ceyhan E, Bakioǧlu F. Big five-
personality trait and internet addiction: A 
meta-analytic review. Comput Human 
Behav. 2016;63:35–40.  

46.  Baturay MH, Toker S. Internet addiction 

among college students: Some causes and 
effects. Educ Inf Technol. 
2019;24(5):2863–85.  

47.  Greenidge D, Coyne I. Job stressors and 
voluntary work behaviours: Mediating 
effect of emotion and moderating roles of 
personality and emotional intelligence. Hum 
Resour Manag J. 2014;24(4):479–95.  

48.  Gao F, Bian Y, Han P, Gao F, Wang P. 
Associations between psychosocial factors 
and generalized pathological internet use in 
Chinese university students: A longitudinal 
cross-lagged analysis. Comput Human 
Behav [Internet]. 2017;72:178–88. 
Available from: 
http://dx.doi.org/10.1016/j.chb.2017.02.048 

49.  Li W, Garland EL, Howard MO. Family 
factors in Internet addiction among Chinese 
youth: A review of English- and Chinese-
language studies. Comput Human Behav 
[Internet]. 2014;31(1):393–411. Available 
from: 
http://dx.doi.org/10.1016/j.chb.2013.11.004 

50.  Lai CM, Mak KK, Watanabe H, Jeong J, 
Kim D, Bahar N, et al. The mediating role 
of Internet addiction in depression, social 
anxiety, and psychosocial well-being among 
adolescents in six Asian countries: A 
structural equation modelling approach. 
Public Health [Internet]. 2015;129(9):1224–
36. Available from: 
http://dx.doi.org/10.1016/j.puhe.2015.07.03
1. 

51.  Mak KK, Kong WY, Mak A, Sharma VK, 
Ho RCM. Polymorphisms of the serotonin 
transporter gene and post-stroke depression: 
A meta-analysis. J Neurol Neurosurg 
Psychiatry. 2013;84(3):322–8.  

52.  Awaluddin SMB, Ying Ying C, Yoep N, 
Paiwai F, Lodz NA, Muhammad EN, et al. 
The Association of Internet Addiction and 
Perceived Parental Protective Factors 
Among Malaysian Adolescents. Asia-
Pacific J Public Heal. 
2019;31(8_suppl):57S-64S.  

53.  Li J, Yu C, Zhen S, Zhang W. Parent-
adolescent communication, school 
engagement, and internet addiction among 
chinese adolescents: The moderating effect 
of rejection sensitivity. Int J Environ Res 
Public Health. 2021;18(7).  

54.  Wu CST, Wong HT, Yu KF, Fok KW, 
Yeung SM, Lam CH, et al. Parenting 
approaches, family functionality, and 
internet addiction among Hong Kong 
adolescents. BMC Pediatr [Internet]. 
2016;16(1):1–10. Available from: 
http://dx.doi.org/10.1186/s12887-016-
0666-y 

55.  Tian Y, Yu C, Lin S, Lu J, Liu Y, Zhang W. 



Internet Addiction in Adolescents 

1636 

Sensation seeking, deviant peer affiliation, 
and internet gaming addiction among 
Chinese adolescents: The moderating effect 
of parental knowledge. Front Psychol. 
2019;9(JAN):1–7.  

56.  Fredricks MTWJ. The Reciprocal Links 
between School Engagement, Youth 
Problem Behaviors, and School Dropout 
during Adolescence. Child Dev [Internet]. 
2014;85(2):722–37. Available from: 
10.1111/cdev.12138. 

57.  Cheng C, Li AYL. Internet addiction 
prevalence and quality of (real) life: A meta-
Analysis of 31 nations across seven world 
regions. Cyberpsychology, Behav Soc 
Netw. 2014;17(12):755–60.  

58.  Manisalidis I, Stavropoulou E, Stavropoulos 
A, Bezirtzoglou E. Environmental and 
Health Impacts of Air Pollution: A Review. 
Front Public Heal. 2020;8(February):1–13.  

59.  World Health Organization W. Lead 
poisoning [Internet]. Vol. 1, WHO. 2021. p. 
1023–4. Available from: 
https://www.who.int/news-room/fact-
sheets/detail/lead-poisoning-and-health. 

60.  Albores-Garcia D, McGlothan JL, Guilarte 
TR. Early-life lead exposure and 
neurodevelopmental disorders. Curr Opin 
Toxicol [Internet]. 2021;26:22–7. Available 
from: 
https://doi.org/10.1016/j.cotox.2021.03.007 

61.  Líbano M Del, Corbí M, Gutiérrez-García 
A, Alonso-Centeno A. Psychological well-
being and home conditions during covid-19 
confinement. Internet addiction and 
nostalgia as mediators. Int J Environ Res 
Public Health. 2021;18(14).  

62.  Kamoshida S, Nihonmatsu N, Takagi G, 
Wakashima K. The relationship between 
family variables and family social problems 

during the COVID-19 pandemic. PLoS One 
[Internet]. 2022;17(6):e0270210. Available 
from: 
http://www.ncbi.nlm.nih.gov/pubmed/3576
7548%0Ahttp://www.pubmedcentral.nih.g
ov/articlerender.fcgi?artid=PMC9242492. 

63.  He Bu, Xinli Chi DQ. Prevalence and 
predictors of the persistence and incidence 
of adolescent internet addiction in Mainland 
China: A two-year longitudinal study. 
Elsevier [Internet]. 2021;122. Available 
from: 
https://www.sciencedirect.com/science/arti
cle/abs/pii/S0306460321002240#!. 

64.  Pervin NB, Emre T. Examination of internet 
use in terms of psychological well-being. 
Educ Res Rev. 2021;16(7):296–309.  

65.  Broman CL. The Availability of Substances 
in Adolescence: Influences in Emerging 
Adulthood. J Child Adolesc Subst Abus. 
2016;25(5):487–95.  

66.  Brand M, Young KS, Laier C. Prefrontal 
control and Internet addiction: A theoretical 
model and review of neuropsychological 
and neuroimaging findings. Front Hum 
Neurosci. 2014;8(MAY):1–13.  

67.  Lee SY, Kim MS, Lee HK. Prevention 
Strategies and Interventions for Internet Use 
Disorders Due to Addictive Behaviors 
Based on an Integrative Conceptual Model. 
Curr Addict Reports. 2019;6(3):303–12.  

68.  WHO, Hammer JH, Parent MC, Spiker DA. 
Global status report on alcohol and health 
2018 [Internet]. Vol. 65, Global status report 
on alcohol. 2018. 74–85 p. Available from: 
http://www.who.int/substance_abuse/public
ations/global_alcohol_report/msbgsruprofil
es.pdf%0Ahttp://www.ncbi.nlm.nih.gov/pu
bmed/29355346. 

 


