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Abstract

With rapid advancement in digital technologies, and their inculcation in the daily lives of adolescents, digital addiction has
emerged as a significant issue among adolescents. Heavy usage of the smartphone and social media, online gaming and other
electronic devices has been linked to various negative psychosocial and health outcomes such as behavioral issues, emotional
problems, sleep deprivation etc. This review will draw upon existing literature to provide a synthesis of the psychosocial ecology of
adolescent digital addiction, which will consider the multidimensional nature of factors that influence the development and impact
of digital addiction. The review is based on theories and models that have been developed to deepen the understanding of the
underlying mechanisms of problematic internet use such as: Bronfenbrenner's Ecological Systems Theory, Interaction of Person—
Affect—Cognition—Execution (I-PACE) Model, Uses and Gratifications Theory, Compensatory Internet Use Theory, Social
Comparison Theory, and Self-Determination Theory. Results suggest that digital addiction is shaped by overlapping individual,
family, school, peer, digital environmental and community factors; that psychological mechanisms like FOMO, reward sensitivity,
emotional dysregulation and cognitive overload mediate the link between digital addiction and behavioral, emotional and sleep
outcomes; and that digital addiction has a unique and multifaceted relationship with sleep. This review notes many important
research gaps, such as research with longitudinal design, across different cultures, and with interventions, and stresses the need
for multi-disciplinary approaches that incorporate families, educators, health care systems, policy makers, and technology
developers. A psychosocial ecological approach offers a broad view of the phenomenon of adolescent digital addiction and assists
in the design of successful digital addiction prevention, intervention and digital well-being programs.
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1. Introduction
Adolescence is a time of crucial development, with significant
change in physical, cognitive, emotional and social functioning that
impact their transition to adulthood. In this phase, digital
technologies have gotten so entrenched in adolescents' lives that
they impact how they relate to one another, how they learn, how
they entertain themselves and how they define their identity [1].
The digital landscape has been reshaped by the smartphone, social
networks, online gaming, video streaming and e-learning apps,
with the potential to provide unprecedented access to information,
social connections and academic activities. With the proliferation
of high-speed Internet and inexpensive cell phones, digital
participation has been gaining momentum, and in both developed

Compulsive use with
negative impacts

Leads to overuse,
addiction, and health
issues

Positive Aspects

Enhances learning,
creativity, and social
interaction

Digital
Technology

Figure 1 The Double-Edged Sword of Digital Technology

Therefore, a multi-dimensional approach is needed to arrive at an
understanding of digital addiction, which takes into account the
technological setting, as well as the complex interplay of
individual, family, educational and societal factors that contribute
to the behavior of adolescents as per shown in figure 1 [5]. The
issue of adolescent digital addiction has garnered more attention
from researchers because of the diverse psychosocial and health
consequences of digital addiction. Adolescents are especially at
risk as their cognitive control and emotional regulation systems are
still maturing, and they may be more likely to engage in impulsive
behaviors as well as being drawn to the rewarding aspects of
digital platforms [6]. Applications on social media, online gaming
platforms, short video platforms and algorithm-based
recommendation systems are tailored to capture user attention in
three ways: by recommending content tailored to users' individual
profiles, by providing immediate gratification, and by providing
constant social feedback [7]. These can encourage the repetition of
digital behaviours that can lead to dependency and compulsive use.
Many studies have correlated with over digital engagement with
behavioral issues like reduced face-to-face interaction, social
isolation, decreased academic achievement, and problems with

The Double-
Edged Sword of O

and developing countries, being online is now an essential part of
the lives of many adolecents [2]. Use of digital technologies has
positive aspects for success in school learning, creativity and social
interaction, though there are also worrisomely high rates of overuse
and out-of-control digital engagement that are a public health
challenge. Digital addiction is also called digital compulsion and is
defined as following an abnormally high use of digital devices or
platforms that brings negative psychological, behavioral, academic
and social impacts that cannot be denied [3]. As more research is
emerging, there is clear evidence that problematic digital use is
associated with a disruption in adolescents' lives, problematic
interpersonal relationships, decreased school productivity, and poor
overall psychological health [4].

Technological,

individual, family, and
societal influences

Immature cognitive
control and emotional
regulation

Attention-
Grabbing
Strategies

Tailored content,
immediate gratification,
and social feedback

interacting with others [8]. At the same time, emotional effects
such as anxiety, depression, stress, emotional regulation, low self-
esteem and loneliness, have been consistently reported among
adolescents with problematic digital usage. Other common adverse
outcomes include sleep-related issues, such as delayed sleep time,
reduced sleep quality, sleep duration, insomnia symptoms, and
daytime fatigue, that are associated with exposure to screens at
night.Another common consequence of such exposure at night is
sleep-related problems, namely delayed sleep time, reduced sleep
quality, sleep duration, insomnia symptoms, and daytime fatigue.
Such behavioral, emotional and physical outcomes are not likely to
happen in isolation, but tend to work in concert and can be
reinforcing, ultimately leading to compromised psychological
health and healthy development of the adolescent [9]. However,
previous studies tend to focus on specific aspects of outcomes,
such as psychological consequences, neglecting to examine how
digital addiction impacts on the adolescents' development in a
comprehensive  social and psychological framework. A
psychosocial ecological approach serves as a framework to
integrate the various pieces of evidence related to youth digital
addiction, in order to tackle these limitations. This “ecological
systems” approach to the problem of adolescent behavior
understanding and intervention takes a holistic, continuous view of
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the ways in which adolescent behavior is influenced by ongoing
interactions between the adolescent and a variety of environmental
systems — family, peers, school, community, and digital systems
[10]. Digital addiction should thus be considered as more than a
personal issue — it is the result of interactions between personal
vulnerabilities, social relationships, environmental factors and
features of the technology itself. Family and family dynamics,
parental monitoring, peer norms, academic demands and
characteristics of digital platforms all interact with individual
characteristics (such as impulsivity, emotional regulation, self-
control, and personality) and affect patterns of technology use and
subsequent psychosocial outcomes [11]. Moreover, the mechanism
of psychological such as fear of missing out, social comparison,
maladaptive coping, and disrupted sleep, may mediate the
association of digital engagement and the negative health
outcomes, and resilience, social support, digital literacy and good
parenting may buffer these associations [12]. By synthesizing
outcomes from behaviour, emotions and sleep within a single
psychosocial ecological perspective, this review aims to offer a

Explores why people use
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fulfills.

Focuses on the
interaction of person,
affect, cognition, and

execution.

Emphasizes the
interplay between
individuals and their
environment.

Figure 2 Foundations of Digital Addiction Theory

Some of the most influential theories include Bronfenbrenner's
Ecological Systems Theory, the Interaction of Person-Affect-
Cognition-Execution (I-PACE) Model, Uses and Gratifications
Theory, Compensatory Internet Use Theory, Social Comparison
Theory and Self-Determination Theory [14]. All these theories
provide a summary of digital addiction from an environmental,
psychological, cognitive, motivational and social perspective. To
understand adolescent development, a holistic theory was adopted,
namely Bronfenbrenner's Ecological Systems Theory, which places
importance on the ongoing process between people and various
systems in the environment as per shown in figure 2 [15]. The
microsystem, which includes family, peers, schools, and immediate
social relationships, has direct influence on the digital behaviors of
adolescents by regulating their behaviors with parental monitoring,

Digital Addiction
Theories

comprehensive overview of adolescent digital addiction, pinpoint
the pertinent mechanisms involved in the process of developing
digital addiction, and describe key gaps in the literature that could
support the development of future research directions for evidence-
based prevention strategies, clinical intervention, educational
practices and public health policies to foster healthy digital
engagement among adolescents.

2. Theoretical Foundations

The theoretical underpinning of the concept of adolescent digital
addiction needs to be a solid basis to include the complex
relationship  between individual, social, motivational and
technological factors. Digital addiction is a multi-faceted issue and
there is no single theory to fully account for the causes or effects of
it. Rather, by incorporating complementary theoretical
frameworks, a holistic understanding of the mechanisms behind
excessive digital technology use and their consequences for
adolescent behaviors, emotions and sleep is created [13].

Suggests that internet
use compensates for
unmet needs.

Social
Comparison
Theory

Examines how people
evaluate themselves by
comparing to others.

Self-
Determination
Theory

Highlights the
importance of
autonomy, competence,
and relatedness.

peers and with the expectations of school education. The
mesosystem is the patterns of relationships between these
immediate systems, for example, how parents and schools work
together in controlling technology [16]. The exosystem consists of
the wider factors that impact indirectly on adolescents' digital
engagement such as parents' working hours, community resources,
and exposure to media. The macrosystem includes cultural values,
technological progress, social norms and national digital policies,
and the chronosystem takes into account the impact of changes
over time, such as technological evolution and developmental
transitions [17]. This ecological view emphasizes that digital
addiction is a result of interactions between the adolescent and
his/her environment, and does not only stem from individual
factors. I-PACE Model complements this ecological understanding
by outlining mechanisms at the psychological level which lead to
problematic digital behaviors. This model is based on the premise
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that personal predispositions, affective responses, cognitive
processes and executive functioning all contribute to digital
addiction [18]. Adolescents' emotional reactions to digital
environments vary based on their own characteristics including
impulsivity, sensation seeking, low self-control, anxiety,
depression and stress. Cognitive biases, expectations for online
rewards, attentional preferences and poor coping strategies
(repetitive patterns) reinforce the tendency to repeat online
behaviors, and the subsequent gratification decreases the ability to
exert executive control, making technology use compulsive [19].
The I-PACE framework is especially useful due to its bringing
together of biological, psychological and behavioural mechanisms
that help to understand how and why a transition from voluntary
digital engagement to addiction can occur. Uses and Gratifications
Theory is a theory that focuses on how digital media is used and
sought after by adolescents to meet specific purposes and needs.
Requirements for these needs are: entertainment, information,
social interaction, identity exploration, emotional expression and
escapism. Digital platforms are effective at meeting these needs,
however, if they are being used repeatedly and for emotional
fulfillment or seeking social validation then they can be used
excessively and lead to dependency [20]. Likewise, Compensatory
Internet Use Theory suggests that when adolescents are feeling
lonely, stressed, anxious, depressed or have interpersonal
problems, they may be seeking to address the psychological needs
they are not getting in the real world by turning to digital
technologies [21]. While using online platforms can be cathartic at

an initial moment, the addictive nature of these platforms often
leads to the establishment of unhealthy coping mechanisms that
escalate susceptibility to online addiction and related psychosocial
issues. Social Networking and Psychological Well-being: Another
explanation of the impact of adolescents' use of social networking
sites on their psychological well-being is offered by Social
Comparison Theory [22]. Online platforms continually display
carefully-selected images, successes, lives, and interactions with
peers, thereby increasing adolescents' tendency to engage in
upward social comparisons, which can lead to lowered self-esteem,
feelings of dissatisfaction, depression, and loneliness. Conversely,
the Self-Determination Theory is concerned with three basic
psychological needs (autonomy, competence, and relatedness)
which are motivating and facilitating to human growth and well-
being [23]. These needs are often met instantly in a digital
environment, for example, through personalised content, online
achievements, social recognition and virtual communities. But
relying on such digital relationships to meet these psychological
needs may lead to unhealthy relationships in the real world, lack of
intrinsic motivation and emotional resilience [24]. These
theoretical frameworks provide an overall foundation to help
understand the adolescent digital addiction as a result of interaction
between environmental contexts, individual vulnerabilities,
motivational processes, cognitive mechanisms and social
influences and could provide a foundation for a psychosocial
ecological approach to understanding the behavioral, emotional,
and sleep-related outcomes of adolescent digital addiction [25].

Table 1: Theoretical Models of Adolescent Digital Addiction and Their Key Propositions

Theoretical Framework Key Proposition

Relevance to  Adolescent  Digital | Citation
Addiction

Ecological Systems Theory Adolescent  behavior s

systems.

interactions across multiple environmental | culture, and technological changes jointly

by | Family, peers, schools, community, | [15-17]

influence digital addiction risk.

executive control.

Interaction of Person—-Affect— | Digital addiction arises from interactions | Explains progression from voluntary | [18-19]
Cognition—Execution (I-PACE) | among personal predispositions, affective | technology wuse to compulsive and
Model responses,  cognitive  processes,

and | addictive behavior.

Uses and Gratifications Theory | Individuals use digital media to satisfy | Excessive reliance on digital platforms for
psychological and social needs.

entertainment, social interaction, identity,
or emotional regulation increases addiction
risk.

Compensatory Internet  Use | Internet use compensates unmet | Adolescents

Theory psychological and emotional needs.

experiencing stress,
loneliness, anxiety, or depression may
develop maladaptive online  coping
behaviors.

Social Comparison Theory Social ~ comparisons influence
perception and psychological well-being. promotes upward

self- | Exposure to idealized online content
comparisons,
contributing to reduced self-esteem and
emotional distress.

Self-Determination Theory

Behavior is driven by the needs for | Digital environments provide immediate | [23-24]
autonomy, competence, and relatedness.

need satisfaction, potentially fostering
dependence and  reducing intrinsic
motivation.

Perspective
theoretical explanations.

Integrated Theoretical | Digital addiction is a multidimensional | Integrates
phenomenon  requiring complementary | motivational, and social mechanisms

ecological, cognitive, | [13-25]

underlying behavioral, emotional, and
sleep-related outcomes.
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3. Ecological Risk Factors for Digital
Addiction

Ecological risk factors at various levels of the social environment
interact to form the digital addiction of adolescents. Personally,
factors like impulsiveness, low self-control, sensation seeking,

Fosters protective factors against
digital addiction.

-~

Qo
Inconsistent Supervision

Increases risk of digital addiction.

Figure 3 How to manage adolescents' technology use?

Family-level factors, such as parenting style, parental monitoring,
family communication, and family digital practices have been
found to be important factors influencing adolescents' technology
use at the family level. The inconsistent supervision, permissive
parenting, excessive use of screens, family conflict and low
emotional bonding have been linked to increased risk of digital
addiction, while supportive family relationships, along with rules
and boundaries with digital media, can be protective factors as
shown in figure 3 [27]. Additional factors that impact adolescents'
digital behaviours are related to their school environment.
Excessive recreational screen time can be a coping mechanism to
deal with academic stress, low school connectedness, low levels of
teacher support, and not being adequately prepared in the field of
digital literacy [28]. On the other hand, supportive school cultures
regarding healthful digital behaviors, healthy use of technology,
and student health and well-being will help diminish the risks of
unhealthy digital engagements. Peer factors are also significant in
the development of digital addiction, as adolescents are greatly
affected by social norms, acceptance and social interactions in the
online environment. The pressure to be always connected to social
media, online gaming, or texting can help perpetuate addictions to
online activities, and feelings of being excluded socially or
cyberbullied may drive a person to be more dependent on a virtual
setting to get the emotional support they need [29]. The digital
environment is itself a great threat to the environment. All of these
features are purposefully built to achieve high levels of

.
/

emotional regulation, anxiety, depression, and lack of coping skills
make one prone to overuse of digital media. Adolescents with
lower self-esteem and/or higher fear of missing out (FOMO) are
especially vulnerable to obtaining self-worth and social interaction
through digital media, further exacerbating digital problem usage
[26].

©al] > Rules and Boundaries
Establishes healthy digital habits.

Leads to excessive screen use.

engagement and the potential for “habitual” and “compulsory”
technology use, including personalised recommendation
algorithms, infinite scrolling, auto-play functions, gamification,
instant notifications and reward-based feedback mechanisms [30].
Last but not least, community factors (such as socio-economic,
cultural attitudes toward technology, neighborhood safety,
availability of recreational facilities and public awareness of digital
well-being) indirectly influence adolescents digital behaviors. The
benefits of having an outdoor space for socializing or doing
exercise could be hindered in less outgoing or active communities
[31]. All of these ecological risk factors are inter-connected and
they come together to highlight the fact that adolescent digital
addiction is not merely an individual behavioural problem, but a
result of a complex interplay of factors in the personal, family,
educational, technological and social environments [32].

4. Psychological Mechanisms

Digital engagement can be explained as a psychological process
between adolescent and digital addiction, which can act through
various mechanisms to affect adolescent technology-use behaviors
and the consequences of this addiction for the adolescent's
psychosocial functioning. Fear of Missing Out (FOMO) is one of
the most investigated mechanisms that involves the constant fear
that others are engaged in positive social interactions that one is
missing. Adolescents who are more prone to experience high
FoMO tend to check various social media, instant messaging and
online communities more often in order to stay in touch with peers
at all times [33].

Digital Device Use
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Figure 4 Digital Device Use: Psychological Impacts and
Reinforcement

This drive to be included in society can lead to using screens for
too long, getting your daily habits out of whack, and risking getting
addicted to digital devices. The immediate rewards of such
behaviours as likes, comments, achievements, notifications and
acknowledgment of accomplishments also contribute to the
reinforcement of reward sensitivity—behaviours that are especially
attractive to adolescents. Digital platforms use a variety of reward
schedules and algorithms that tailor content to individuals that
engage neural reward systems that can lead to repetitive
engagement and over time increase the reinforcement of the habit
of using technology as per shown in figure 4 [34]. Emotional
dysregulation is another significant psychological process, as it
involves having trouble with understanding, controlling and
reacting to emotional experiences in a healthy way. Young people
suffering from stress, anxiety, loneliness and/or depressed
symptoms often resort to using digital technologies as a way of
escaping into emotion or an emotional attempt to regulate. While
the use of online media can offer a temporary respite, over-use of
online media as coping mechanisms may perpetuate maladaptive
behaviour and technology dependency [35]. Another factor of
digital addiction is cognitive overload, which is when too many
ideas or information is given to adolescents in one go and is a
factor that contributes to their cognitive overload. Constantly
receiving notifications, switching tasks, speed of information and a
variety of information online can affect concentration, decision
making, executive functioning functions, and cause mental fatigue
and stress. All of these psychological processes work in tandem
with one another to account for how individual vulnerabilities in
the context of digital environments contribute to the development
of problematic technology use and, ultimately, negative behaviors,
emotions and sleep patterns among youth [36].

Recommendations

Foster Digital Literacy education to encourage
adolescents to grow healthy and responsible habits in
using technologies.

Improve parental monitoring and family communication
to promote another approach to being digitally engaged
and less time on screens.

Institute school-based mental health programs and/ or
programs on digital well-being that focus on emotional
resiliency and responsible internet use.

Increase physical activity and non-digital social
relationships, decrease reliance on digital devices and
wellbeing in relation to psychosocial aspects.

Create evidence-informed policy and technology design
principles and guidelines to reduce harmful digital
elements and foster more positive experiences online.

6. Conclusion
As the use of technology has become more pervasive in society,
digital addiction has become a major public health and
developmental issue, especially affecting adolescents. This review
emphasizes that adolescent digital addiction is a complex
phenomenon that is triggered by the interplay of three important
sets of factors: personal traits, family circumstances, school
experiences, peer factors and digital platform properties and
features, and social and community factors. The study's review of
the literature indicates that, through the integration of

complementary theories — ecological systems, I-PACE model,
Uses and Gratifications Theory, Compensatory Internet Use
Theory, Social Comparison Theory and Self-Determination Theory
— excessive digital engagement is determined by complex
psychological mechanisms, including FOMO, reward sensitivity,
emotional dysregulation, and cognitive overload. These
mechanisms ultimately manifest in a variety of negative
behavioral, emotional and sleep-related consequences that
negatively impact the psychological health of adolescents in their
study, relationships and behaviour. The results highlight the
importance of going beyond the perspective of digital addiction as
a personal behavioral issue and focus on how it is the result of the
interrelatedness between psychosocial and environmental factors.
Longitudinal and cross-cultural studies are needed in the future to
develop causal pathways and protective factors and to test the
effectiveness of the interventions. Working together as a family,
school, healthcare provider, policy-makers and technology
developers are crucial in supporting healthy digital behaviors and
creating healthy environments for adolescent use of digital
technologies to minimize risks.
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