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Abstract

The increasing prevalence of digital gaming across all age groups has raised con-

cerns about its potential negative effects on adolescent health and behavior. Ex-

cessive gaming has been strongly associated with sedentary behaviors, which may

contribute to heightened aggression and poor sleep quality. This study examined

the mediating role of sedentary behaviors in the relationship between gaming ad-

diction, aggression, and sleep quality among adolescents. A sample of 330 adoles-

cents aged 12 to 18 years was recruited from educational institutions in Rawalpindi

and Islamabad using convenience sampling within a cross-sectional quantitative

design. Standardized measures, including the Problematic Online Gaming Ques-

tionnaire (POGQ), Aggression Questionnaire (AGQ), Pittsburgh Sleep Quality

Index (PSQI), and Adolescent Sedentary Activity Questionnaire (ASAQ), were ad-

ministered. Data were analyzed using SPSS and Hayes’ PROCESS Macro Model

4 (Hayes, 2018) to test direct and indirect relationships through bootstrapping.

The findings enhanced understanding of how sedentary behaviors mediated the

link between gaming addiction and its psychological outcomes. The study high-

lighted the importance of physical activity in improving sleep quality, reducing

aggressive tendencies, and enhancing the overall well-being of adolescents.

Keywords:Gaming Addiction, Sedentary Behavior, aggression, Sleep

Quality, Adolescents
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Chapter 1

Introduction

The rapid expansion of digital technology has transformed the daily lives of ado-

lescents, reshaping patterns of communication, recreation, and social interaction

across the globe (Kuss and Griffiths, 2012). The widespread availability of smart-

phones, high-speed internet, and interactive online platforms has made video gam-

ing one of the most dominant leisure activities among young people (King et al.,

2013). Unlike earlier forms of entertainment, contemporary gaming environments

provide immersive virtual spaces characterized by continuous connectivity, real-

time competition, and global social engagement (Przybylski et al., 2010). For

many adolescents, gaming is no longer an occasional pastime but an integrated

component of daily routines that occupies substantial discretionary time and influ-

ences behavioral choices and lifestyle patterns (Hale and Guan, 2015). As digital

gaming increasingly becomes embedded in adolescent life, concerns have emerged

regarding its potential psychological, behavioral, and physiological consequences,

particularly when engagement becomes excessive and poorly regulated (Griffiths,

2018).

Moderate gaming has been associated with benefits such as enhanced problem-

solving skills, spatial reasoning, emotional relaxation, and peer bonding (Griffiths,

2018). However, persistent and uncontrolled gaming behavior has been linked to

neglect of academic responsibilities, reduced social interaction, emotional dysregu-

lation, and functional impairment (Kuss and Billieux, 2017). These patterns reflect

1



Introduction 2

characteristics similar to behavioral addictions, where individuals struggle to reg-

ulate time spent on the activity despite negative consequences (American Psychi-

atric Association, 2013). This growing recognition has led to the conceptualization

of gaming addiction or Internet Gaming Disorder as a clinically relevant behavioral

concern during adolescence, a developmental period marked by heightened neuro-

biological sensitivity and evolving self-regulatory capacities (Casey et al., 2010).

Understanding gaming addiction therefore requires a multidimensional examina-

tion of how excessive gaming affects emotional, cognitive, and lifestyle processes

during this critical developmental stage.

1.1 Gaming Addiction

The (American Psychiatric Association, 2022) defines gaming addiction as a persis-

tent and recurrent pattern of gaming behavior that significantly impairs personal,

academic, and social functioning. Core diagnostic criteria include preoccupation

with gaming, withdrawal symptoms when unable to play, tolerance requiring in-

creasing time investment, unsuccessful attempts to reduce gaming, loss of interest

in alternative activities, continued gaming despite negative consequences, decep-

tion regarding gaming habits, use of gaming to relieve negative moods, and jeop-

ardizing educational, occupational, or social opportunities (American Psychiatric

Association, 2022). These criteria provide a standardized framework for identi-

fying adolescents whose gaming behaviors pose a risk to psychosocial functioning

(Kuss and Griffiths, 2012).

Gaming addiction is conceptualized as a persistent pattern of excessive and mal-

adaptive gaming behavior characterized by impaired control, prioritization of gam-

ing over other life activities, and continuation of play despite adverse outcomes

(American Psychiatric Association, 2013; Kuss and Billieux, 2017). Contemporary

online games are deliberately designed with reward schedules, social validation sys-

tems, and hierarchical competition that sustain prolonged engagement (Przybylski

et al., 2010). These design elements increase the likelihood that adolescents will

spend extended hours gaming, often at the expense of essential activities such as
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sleep, physical movement, academic work, and face-to-face interaction (Exelmans

and Van den Bulck, 2017).

One key feature of gaming addiction is preoccupation, where adolescents experi-

ence persistent thoughts about gaming even when not playing, reflecting cognitive

dominance of the activity (Demetrovics et al., 2012). This mental engagement

reduces attention to academic tasks and interpersonal responsibilities, gradually

shifting priorities toward virtual environments (Kuss and Griffiths, 2012). Closely

related is overuse, which reflects difficulty limiting time spent gaming and repeated

unsuccessful attempts to cut back (Kuss and Billieux, 2017). Overuse often leads

to displacement of sleep, physical activity, and real-world interactions, initiating

a cascade of lifestyle disruptions (Hale and Guan, 2015).

Another important dimension is immersion, referring to deep psychological in-

volvement and emotional absorption within the gaming environment (Przybylski

et al., 2010). Immersion makes disengagement difficult, particularly for adolescents

whose reward sensitivity is heightened during this developmental stage (Casey

et al., 2010). Prolonged immersion contributes to social isolation, as adolescents

increasingly substitute online interactions for real-world relationships (Demetro-

vics et al., 2012). Over time, this shift may weaken social skills, reduce empathy,

and limit opportunities for emotional learning (Griffiths, 2018).

As gaming addiction dominates daily life, interpersonal conflict often emerges,

particularly with parents, teachers, and peers who attempt to regulate gaming time

(Demetrovics et al., 2012). These conflicts may escalate emotional tension and

contribute to irritability and frustration. Finally, withdrawal symptoms such as

restlessness, irritability, and mood disturbance occur when gaming is interrupted,

reflecting the addictive potential of the behavior (Kuss and Billieux, 2017). These

dimensions collectively illustrate that gaming addiction is not a single behavior

but a complex pattern of cognitive, emotional, and social disruptions that set the

stage for further psychosocial consequences.

In response to these concerns, the concept of gaming addiction has been advanced
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to describe persistent and repetitive gaming behavior that leads to significant dis-

tress and functional impairment in daily life (American Psychiatric Association,

2013). Gaming addiction is reflected in reduced control over gaming, prioritization

of gaming above other essential activities, and continued engagement despite neg-

ative consequences, underscoring its addictive nature (Kuss and Billieux, 2017).

Modern video games particularly online multiplayer, role-playing, and competi-

tive formats are intentionally structured to maintain player engagement through

reward mechanisms, social reinforcement, and progressive achievement systems

that encourage prolonged participation (Przybylski et al., 2010). These structural

characteristics increase the likelihood that adolescents will spend extended periods

gaming, often at the cost of critical developmental requirements such as adequate

sleep, physical movement, and emotional balance, raising concerns regarding long-

term well-being (Exelmans and Van den Bulck, 2017).

As gaming becomes deeply embedded in adolescents’ everyday routines, it is es-

sential to examine how gaming addiction interacts with developmental processes.

Adolescence represents a transitional stage marked by identity formation, emo-

tional intensity, and the gradual maturation of executive functions such as im-

pulse control and emotional regulation (Steinberg, 2008). Neurodevelopmental

evidence indicates that adolescents demonstrate heightened sensitivity to rewards

while their self-regulatory systems are still developing, making them particularly

susceptible to compulsive behaviors, including excessive gaming (Casey et al.,

2010).

Sustained involvement in gaming addiction during this sensitive developmental

period may interfere with age-appropriate tasks and psychosocial growth, con-

tributing to emotional instability, behavioral challenges, and difficulties in social

adjustment, which may be reflected in outcomes such as aggression and sleep dis-

turbances (Lemmens et al., 2011).

While gaming addiction is widely recognized for its adverse outcomes, it is im-

portant to acknowledge that engagement in digital games, when regulated and

moderate, may offer certain psychological and cognitive benefits. Structured gam-

ing environments can enhance problem-solving skills, spatial reasoning, strategic
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thinking, and hand–eye coordination, and may provide temporary emotional relief

from stress through immersive distraction (Griffiths, 2018; Przybylski et al., 2010).

Online multiplayer platforms can also facilitate social interaction, teamwork, and

a sense of belonging among peers, particularly for adolescents who struggle with

face-to-face communication (Kuss and Griffiths, 2012).

However, when gaming behavior becomes excessive and evolves into gaming addic-

tion, these potential benefits are overshadowed by significant disadvantages. Per-

sistent over involvement may lead to neglect of academic responsibilities, reduced

real-world social engagement, sleep disruption, physical inactivity, emotional dys-

regulation, and interpersonal conflicts (Kuss and Billieux, 2017; Hale and Guan,

2015). Gaming addiction has further been associated with irritability, impulsiv-

ity, and functional impairment across family, school, and peer contexts, indicating

that the negative consequences far outweigh the limited benefits when control over

gaming is lost (American Psychiatric Association American Psychiatric Associa-

tion (2013); Lemmens et al. (2011).

Several interacting factors contribute to the development of gaming addiction dur-

ing adolescence. One major factor is the structural design of modern games, which

employ reward schedules, achievement systems, and social reinforcement mecha-

nisms that encourage prolonged engagement and repeated play (Przybylski et al.,

2010). A second factor involves developmental vulnerability, as adolescent’s exhibit

heightened reward sensitivity and still-maturing executive control systems, mak-

ing them more prone to impulsive and compulsive behaviors (Casey et al., 2010;

Steinberg, 2008). Psychological factors such as stress, loneliness, low self-esteem,

and the need for escapism may further motivate adolescents to rely excessively on

gaming as a coping strategy (Kuss and Griffiths, 2012).

In addition, environmental influences including easy access to digital devices, lim-

ited parental monitoring, peer gaming culture, and reduced opportunities for out-

door or physical activities create conditions that normalize prolonged screen en-

gagement (Hale and Guan, 2015). Over time, these cognitive, emotional, develop-

mental, and environmental influences interact to reinforce excessive gaming pat-

terns, increasing the likelihood that recreational gaming transitions into gaming
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addiction with broader psychosocial consequences (Kuss and Billieux, 2017).

The emotional and behavioral consequences of this pattern become particularly

evident when examining its relationship with aggression, a multifaceted outcome

that reflects underlying dysregulation.

1.2 Aggression

Aggression is a complex and multidimensional construct that encompasses behav-

ioral, emotional, and cognitive tendencies aimed at harming, dominating, or intim-

idating others (Baron and Branscombe, 2012). During adolescence, individuals are

particularly susceptible to aggression due to heightened emotional reactivity and

the ongoing maturation of executive control systems, including impulse regulation

and emotional modulation (Steinberg, 2008). Excessive engagement in gaming

environments, particularly competitive and fast-paced formats, can exacerbate

impulsivity and emotional arousal, thereby increasing the likelihood of aggressive

responses when adolescents encounter frustration, failure, or social provocation

(Anderson et al., 2010). Understanding aggression in adolescents requires recog-

nizing its interplay with developmental processes, environmental stressors, and

lifestyle behaviors, such as gaming addiction.

The main four types of aggression are physical aggression, verbal aggression, anger,

and hostility. Physical aggression reflects observable behaviors intended to cause

harm, such as hitting, pushing, or other forms of physical confrontation, and is

often linked to poor impulse control and elevated physiological arousal (Baron and

Branscombe, 2012). In the context of gaming addiction, prolonged exposure to

competitive or violent game content can reinforce aggressive behavioral scripts,

reduce inhibitory control, and intensify reactive physical aggression among ado-

lescents (Anderson et al., 2010). Persistent physical aggression may disrupt peer

relationships, impede school adjustment, and limit social integration during criti-

cal developmental stages (Steinberg, 2008).

Verbal aggression refers to the use of words or language to intimidate, domi-

nate, or harm others, including yelling, insults, sarcasm, or hostile communication

(Buss and Perry, 1992). Although verbal aggression is less overtly physical, it can
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significantly damage interpersonal relationships and emotional well-being. Ado-

lescents engaged in online gaming, especially in competitive multiplayer contexts,

are frequently exposed to hostile communication norms that may normalize verbal

aggression, increase conflict frequency, and reduce sensitivity to the social conse-

quences of such behavior (Lemmens et al., 2011).

Over time, these verbal interactions can escalate peer conflicts, undermine so-

cial cohesion, and impair adolescents’ capacity for adaptive emotional expression

(Baron and Branscombe, 2012).

Anger is the emotional component of aggression, characterized by heightened

arousal, irritability, and difficulty in managing frustration (Buss and Perry, 1992).

Unlike physical or verbal aggression, anger is primarily an internal emotional state

but exerts a significant influence on behavioral responses and impulse control

(Baron and Branscombe, 2012). Adolescents are particularly vulnerable to anger

due to ongoing neurodevelopmental changes affecting emotion regulation and stress

processing (Steinberg, 2008). Excessive gaming, particularly when interrupted or

when expected outcomes are unfavorable, may amplify anger responses by in-

creasing emotional dependence on gaming and limiting opportunities for adaptive

coping strategies (Anderson et al., 2010; Lemmens et al., 2011).

The cognitive component of aggression, hostility, involves persistent negative be-

liefs, mistrust, resentment, and cynical attitudes toward others (Buss and Perry,

1992). Hostility shapes how adolescents interpret social interactions and may pre-

dispose them to aggressive reactions in perceived adversarial situations (Baron

and Branscombe, 2012). Repeated exposure to competitive or antagonistic gam-

ing environments can reinforce hostile cognitive schemas, reduce empathy, and

impair social judgment, which collectively increase the likelihood of both verbal

and physical aggression (Anderson et al., 2010). Hostility, therefore, represents

a cognitive pathway through which gaming addiction may influence broader psy-

chosocial functioning, intensifying emotional dysregulation and maladaptive social

responses (Buss and Perry, 1992).
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1.3 Gaming Addiction and Aggression

During adolescence a period characterized by emotional sensitivity, identity forma-

tion, and increased responsiveness to environmental influences such excessive en-

gagement can have meaningful psychological and behavioral consequences. Among

these, aggression has emerged as one of the most frequently discussed outcomes in

the literature examining problematic gaming behaviors (Steinberg, 2008; Anderson

et al., 2010; Lemmens et al., 2011).

Aggression in adolescents is a complex construct that extends beyond visible phys-

ical or verbal acts. It includes emotional arousal, hostile thinking patterns, irri-

tability, and difficulty regulating frustration and anger (Baron and Branscombe,

2012). These internal processes are particularly relevant when considering the

impact of gaming environments that often involve competition, rapid stimulation,

and, in some cases, violent content. Prolonged exposure to such settings may

influence how adolescents interpret social cues, respond to challenges, and man-

age emotional reactions, thereby shaping aggressive tendencies in subtle as well as

observable ways (Shahid et al., 2024).

Research indicates that repeated engagement in intense gaming contexts can con-

tribute to desensitization toward aggressive stimuli, normalization of hostile re-

sponses, and reduced impulse control (Anderson et al., 2010; Lemmens et al.,

2011). Over time, adolescents may become more likely to interpret ambiguous

situations as threatening and respond with irritability or anger. This suggests

that gaming addiction is not confined to recreational habits but may extend into

emotional regulation and social interactions, affecting how adolescents behave in

real-life environments such as home, school, and peer settings (Saleem et al., 2024).

Understanding aggression as a multifaceted phenomenon is therefore essential

when examining its association with gaming addiction. Aggressive behavior inter-

acts dynamically with developmental factors, environmental stressors, and lifestyle

patterns that characterize adolescent life (Steinberg, 2008). Excessive gaming may

influence not only outward expressions of aggression but also the cognitive and
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emotional mechanisms that support such behavior, including poor frustration tol-

erance and heightened emotional reactivity. These internal changes often remain

unnoticed yet contribute significantly to behavioral outcomes (Saleem et al., 2024).

Recognizing the multidimensional relationship between gaming addiction and ag-

gression provides important insight for prevention and intervention efforts. It high-

lights the need to examine aggression alongside related lifestyle factors such as sleep

disruption and sedentary behavior, which may further intensify emotional dysreg-

ulation. A comprehensive exploration of this relationship can therefore inform

strategies aimed at promoting healthier emotional control, adaptive social func-

tioning, and balanced technology use among adolescents (Baron and Branscombe,

2012; Lemmens et al., 2011).

1.4 Sleep Quality

Sleep is a fundamental biological process that plays a crucial role in physical

restoration, cognitive functioning, and emotional regulation during adolescence

(Ohayon et al., 2017). Adequate sleep facilitates essential neurological processes

such as memory consolidation, synaptic pruning, neural restoration, and emotional

processing, all of which are particularly critical during the rapid brain develop-

ment and heightened psychosocial demands of adolescence (Ohayon et al., 2017).

Conversely, poor sleep quality has been consistently linked to emotional dysreg-

ulation, irritability, impaired impulse control, and increased susceptibility to be-

havioral problems, including aggression (Cudney et al., 2022b). Consequently,

understanding the interplay between adolescent lifestyle behaviors, such as gam-

ing addiction, and sleep quality is vital for identifying mechanisms that contribute

to psychosocial and cognitive vulnerabilities.

Sleep quality is a multidimensional construct which include subjective sleep qual-

ity, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use

of sleep medication, and daytime dysfunction (Buysse et al., 1989). Subjective

sleep quality reflects the individual’s perception of how restorative and satisfac-

tory their sleep is, capturing overall satisfaction with sleep patterns. Adolescents
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engaged in excessive gaming often report poor subjective sleep quality due to late-

night gaming sessions, disrupted circadian rhythms, and heightened cognitive or

emotional arousal before bedtime (Alghamdi, 2014a). Persistent perceptions of

inadequate sleep may heighten vulnerability to emotional reactivity, irritability,

and diminished coping capacity during stressful or challenging situations.

Sleep latency, defined as the time required to transition from wakefulness to

sleep, is a sensitive indicator of sleep quality in adolescents (Buysse et al., 1989).

Evening gaming sessions often heighten physiological arousal and cognitive alert-

ness through fast-paced interaction, emotional engagement, and continuous deci-

sion making demands (Alghamdi, 2014a; Lemola et al., 2015). This state of mental

activation delays the natural wind-down process necessary for sleep onset, espe-

cially when gaming occurs close to bedtime. As a result, adolescents may remain

awake in bed for extended periods despite feeling tired, reflecting prolonged sleep

latency linked to late-night screen exposure (Saleem et al., 2024).

Over time, extended sleep latency reduces total sleep opportunity and creates

frustration associated with difficulty falling asleep (Cudney et al., 2022b). This

pattern contributes to daytime fatigue, irritability, and weakened self-regulation,

which are closely related to emotional instability and aggressive responses. When

adolescents repeatedly experience difficulty initiating sleep, a negative cycle devel-

ops in which anticipatory alertness further delays sleep onset on subsequent nights.

Thus, sleep latency becomes an early pathway through which gaming habits begin

to affect broader emotional and behavioral functioning (Cudney et al., 2022b).

Sleep duration and habitual sleep efficiency are quantitative dimensions reflecting

how much sleep adolescents obtain and how effectively they remain asleep during

time spent in bed (Buysse et al., 1989). Gaming addiction frequently leads ado-

lescents to sacrifice sleep time in favor of extended gameplay, particularly during

late hours when supervision may be limited.

This reduction in total sleep duration contributes to cumulative sleep debt, which

gradually affects attention, learning capacity, and mood regulation (Fabbri, 2021).
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Insufficient sleep duration is especially concerning during adolescence, when brain

maturation and cognitive development rely heavily on adequate rest.

Habitual sleep efficiency, referring to the proportion of time spent asleep relative

to time in bed, is also compromised by gaming-related sleep disruption (Buysse

et al., 1989). Frequent awakenings, difficulty maintaining sleep, or restless sleep

reduce the restorative value of nighttime rest. Poor efficiency impairs executive

functions such as decision-making, impulse control, and emotional regulation, in-

creasing vulnerability to irritability and aggression (Fabbri, 2021). Together, re-

duced duration and poor efficiency weaken the foundation of healthy emotional

and cognitive functioning in adolescents.

Sleep disturbances, including nighttime awakenings, restlessness, and discomfort,

represent another domain affected by excessive gaming (Buysse et al., 1989).

Phys¬iological arousal from immersive gameplay, exposure to bright screens, and

emotionally charged interactions before bedtime can fragment sleep continuity (Al-

ghamdi, 2014b). Adolescents may wake repeatedly during the night or experience

shallow, non-restorative sleep, which intensifies daytime fatigue and mood fluctu-

ations. These disturbances are often overlooked because adolescents may not fully

recognize the extent of their fragmented sleep.

In some cases, persistent sleep difficulties lead adolescents to rely on sleep medica-

tion as a compensatory strategy (Buysse et al., 1989). Such reliance may indicate

chronic disruption of natural sleep wake cycles caused by gaming habits. Depen-

dence on pharmacological aids can alter normal sleep architecture and reduce the

body’s ability to achieve restorative sleep independently. This further complicates

the relationship between gaming addiction and sleep quality, as attempts to man-

age sleep problems may introduce additional challenges (Imran et al., 2024). Day-

time dysfunction represents the cumulative outcome of disrupted sleep pat¬terns

and is a crucial indicator of overall sleep quality (Buysse et al., 1989). Adolescents

experiencing insufficient or poor-quality sleep due to gaming habits often report

excessive daytime sleepiness, difficulty concentrating, and reduced alertness (Al-

ghamdi, 2014a). These difficulties directly affect academic performance, classroom
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engagement, and peer interactions, limiting adolescents’ ability to function effec-

tively in daily life.

Furthermore, daytime dysfunction is closely linked to emotional instability and

increased aggression (Fabbri et al., 2021). When cognitive resources are depleted

due to inadequate sleep, adolescents may struggle to manage frustration, regu-

late emotions, and respond calmly to challenges. This creates a feedback loop in

which poor sleep contributes to maladaptive behaviors, while continued gaming

perpetuates sleep disruption. Addressing daytime dysfunction therefore requires

attention not only to sleep habits but also to the gaming behaviors that underlie

these disturbances (Imran et al., 2024).

1.5 Gaming Addiction and Sleep Quality

During adolescence, biological shifts in circadian rhythms naturally delay sleep

timing, making this age group particularly vulnerable to sleep disturbances when

exposed to stimulating activities at night (Crowley et al., 2018). Within this

context, excessive engagement in digital gaming becomes a significant risk factor

that interferes with healthy sleep patterns and overall well-being (Lemmens et al.,

2011).

Gaming addiction disrupts several core components of sleep quality, including

subjective sleep satisfaction, sleep latency, sleep duration, efficiency, disturbances,

use of sleep medication, and daytime dysfunction (Buysse et al., 1989; Alghamdi,

2014a). Adolescents who engage in prolonged gaming sessions, particularly during

evening and nighttime hours, frequently delay bedtime and struggle to initiate

sleep due to cognitive overstimulation and heightened physiological arousal (King

et al., 2013; Hale and Guan, 2015). The immersive and interactive nature of

gaming sustains mental alertness, making it difficult for the brain to transition

into a restful state necessary for sleep initiation (Cain and Gradisar, 2010).

In addition to delayed sleep onset, exposure to screen light from gaming devices in-

terferes with melatonin secretion and circadian regulation (Hale and Guan, 2015;

Crowley et al., 2018). This disruption in biological sleep–wake cycles reduces
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sleep efficiency and leads to fragmented, non-restorative sleep (Short et al., 2013).

Adolescents with problematic gaming habits often report frequent nighttime awak-

enings, restless sleep, and feelings of unrefreshing sleep upon waking, which cu-

mulatively reduce sleep quality over time (Alghamdi, 2014a; King et al., 2013).

Such patterns gradually establish irregular sleep routines that become difficult to

correct without behavioral intervention.

Poor sleep quality resulting from excessive gaming has important consequences

for daytime functioning and emotional regulation (Carskadon, 2011; Baum et al.,

2014). Sleep deprivation weakens the brain’s capacity to manage emotions, control

impulses, and cope with daily stressors, thereby increasing irritability, frustration,

and mood instability (Baum et al., 2014; Short et al., 2013). These emotional diffi-

culties often manifest in academic challenges, reduced concentration, and strained

peer relationships, further compounding the psychosocial impact of gaming addic-

tion (Lemmens et al., 2011; Demetrovics et al., 2012).

The association between gaming addiction and sleep quality also extends to broader

behavioral outcomes such as aggression and sedentary lifestyles (Cudney et al.,

2022a; Anderson et al., 2010). Disturbed sleep has been linked with heightened

aggressive tendencies, poor decision-making, and reduced problem-solving abili-

ties, which may intensify the negative effects already associated with excessive

gaming (Baum et al., 2014; Anderson et al., 2010). This creates a cyclical pattern

in which late-night gaming disrupts sleep, poor sleep worsens emotional control,

and emotional dysregulation increases reliance on gaming as a coping strategy.

Recognizing the interconnected nature of gaming addiction and sleep quality high-

lights the importance of addressing both factors in preventive and therapeutic

in¬terventions (Hale and Guan, 2015; Cudney et al., 2022b). Promoting sleep

hygiene practices alongside regulating gaming behaviors can improve adolescents’

emotional resilience, cognitive performance, and social adjustment (Carskadon,

2011; Steinberg, 2008). A comprehensive understanding of these relationships

is therefore essential for supporting healthy adolescent development and reducing

the risk of aggression and other maladaptive outcomes associated with problematic

gaming.
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1.6 Sedentary Behavior

Sedentary behaviors refer to waking activities characterized by low energy expen-

diture, typically performed in sitting or reclining positions (Carson et al., 2016). It

has become increasingly prevalent among adolescents due to prolonged engagement

in screen-based activities, particularly gaming (Saunders et al., 2020). Extended

periods of inactivity reduce opportunities for physical exertion that naturally reg-

ulate physiological arousal and emotional stress (Hoare et al., 2016). Adolescents

who spend significant time in sedentary activities often exhibit increased irritabil-

ity, emotional dysregulation, and impaired impulse control (Ambreen et al., 2024).

Sedentary behavior includes multiple domains including screen-based recreation,

educational sitting, cultural or creative activities, social sitting, and travel-related

inactivity (Hardy et al., 2007). This multidimensional approach recognizes that

sedentary behavior is not limited to leisure screen time but encompasses broader

lifestyle patterns that collectively reduce opportunities for emotional regulation

(Silva et al., 2014).

Sedentary behaviors interferes with circadian rhythms, contributes to sleep disrup-

tion, and may intensify cognitive and emotional arousal (Cudney et al., 2022a).

These factors create conditions conducive to aggression and mood instability

(Hoare et al., 2016). This interplay illustrates how sedentary behavior operates

as a mechanism linking gaming addiction with adverse develop-mental outcomes,

including poor sleep quality and heightened aggressive tendencies (Ambreen et al.,

2024). Adolescents embedded in highly sedentary gaming routines may experience

cumulative deficits in emotional resilience, attentional control, and behavioral self-

regulation (Carson et al., 2016).

Research indicates that a sedentary lifestyle is closely linked to the emergence

of maladaptive behaviors during adolescence (Saunders et al., 2020). Extended

sit¬ting time reduces opportunities for social interaction, outdoor engagement,

and physical activity, which are vital for psychosocial growth, stress management,

and emotional regulation (Hoare et al., 2016).
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1.7 Gaming Addiction and Sedentary Behavior

Adolescents who adopt highly sedentary routines as a result of excessive gaming

are more likely to experience sleep disruption, emotional instability, and elevated

levels of aggression (Hoare et al., 2016; Carson et al., 2016). Extended hours spent

sitting with minimal physical movement not only reduce opportunities for healthy

activity but also disturb biological rhythms that regulate sleep and mood (Saun-

ders et al., 2020). As sedentary time increases, adolescents may experience fatigue,

irritability, and reduced emotional control, which can intensify the behavioral dif-

ficulties already associated with problematic gaming patterns (Hoare et al., 2016).

This pattern reflects a reinforcing cycle in which sedentary behaviors, poor sleep,

and emotional dysregulation mutually influence one another.

Sedentary behavior also limits adolescents’ engagement in social, recreational, and

outdoor activities that are essential for psychological balance and healthy devel-

opment (Carson et al., 2016; Saunders et al., 2020). When gaming becomes the

primary leisure activity, it often replaces physical play, peer interaction, and struc-

tured routines, thereby narrowing the range of experiences that support emotional

resilience. Over time, this restriction contributes to heightened stress, frustration,

and reduced coping capacity, which may manifest as aggressive responses in ev-

ery¬day situations (Kuss and Griffiths, 2012; Lemmens et al., 2011). Thus, seden-

tary behavior acts as a key pathway through which gaming addiction influences

adolescents’ emotional and behavioral outcomes.

Gaming addiction represents a multidimensional behavioral concern with far-

reaching implications for adolescent development. Excessive engagement in gam-

ing disrupts sleep patterns, increases sedentary behavior, and heightens emotional

arousal, thereby contributing to aggression and emotional dysregulation (Kuss and

Griffiths, 2012; Lemmens et al., 2011; Carson et al., 2016). Aggression itself in-

cludes physical, verbal, emotional, and cognitive components, which are influenced

by lifestyle factors such as sleep quality and activity levels (Buss and Perry, 1992;

Buysse et al., 1989). Understanding these overlapping dimensions is essential for
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explaining how gaming addiction affects adolescents beyond simple recreational

habits.

A comprehensive understanding of these interrelated processes provides valuable

direction at promoting healthier adolescent lifestyles. Addressing sedentary rou-

tines, improving sleep hygiene, and regulating gaming behaviors together can help

reduce aggression and enhance emotional regulation (Saunders et al., 2020; Am-

breen et al., 2024). Integrating these factors into research and practice supports

the development of balanced behavioral patterns and fosters emotional, cognitive,

and social well-being among adolescents.

1.8 Research Gap

The prevalence of gaming addiction among adolescents has increased noticeably in

urban areas where smartphones, high-speed internet, and online gaming plat¬forms

are easily accessible (Zahra et al., 2019). For many young individuals, gaming has

shifted from a recreational activity to a dominant daily routine that occupies sub-

stantial time and attention. While this rise in gaming engagement reflects techno-

logical advancement and changing leisure patterns, it also raises concerns regard-

ing its potential psychological and behavioral consequences during adolescence,

a developmental stage already marked by emotional sensitivity and heightened

environmental influence (Steinberg, 2008).

Despite the growing presence of gaming in adolescents’ lives, research in Pakistan

has largely concentrated on documenting the frequency and patterns of gaming

rather than examining its broader psychological implications (Turabi et al., 2025).

Limited attention has been given to understanding how excessive gaming may

relate to sleep disturbances, aggression, and sedentary lifestyles, which are critical

indicators of adolescent well-being. This narrow research focus restricts the ability

to understand gaming addiction as a multidimensional issue that affects emotional,

behavioral, and lifestyle domains simultaneously (Turabi et al., 2025).

Contextual factors within the Pakistani environment may further intensify adoles-

cents’ engagement in prolonged gaming. Academic pressure, limited availability of
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structured recreational and physical activities, safety concerns restricting outdoor

play, and easy access to personal digital devices create conditions that encourage

sedentary indoor entertainment (Shabih et al., 2022). As a result, adolescents may

increasingly rely on gaming as a primary source of relaxation and escape, poten-

tially reinforcing patterns of excessive use that interfere with healthy routines and

emotional regulation.

Moreover, the role of sedentary behavior as a possible mechanism linking gaming

addiction with adverse psychological outcomes has received minimal empirical at-

tention in local research (Riaz et al., 2021; Turabi et al., 2025). Sedentary routines

may not only contribute directly to poor sleep quality and reduced emotional sta-

bility but may also strengthen the pathway through which gaming addiction influ-

ences aggression and psychosocial difficulties. Without examining this mediating

pathway, the understanding of how and why gaming addiction affects adolescents

remains incomplete (Turabi et al., 2025).

Addressing these gaps, the present study aims to examine the impact of gaming

addiction on aggression, sleep quality, and sedentary behavior among adolescents

in Pakistan (Kuss and Griffiths, 2012; Riaz et al., 2021; Saunders et al., 2016). In

particular, it seeks to explore the potential mediating role of sedentary behavior in

explaining the relationship between gaming addiction and psychological outcomes,

an area that remains largely unexplored in Pakistani research. By investigating

these interconnected factors together, this study contributes to a more compre-

hensive understanding of adolescent gaming behaviors and offers evidence that

can inform prevention strategies, school-based interventions, and public health

policies.

1.9 Problem Statement

Adolescence is a crucial developmental stage characterized by rapid physical, emo-

tional, and social changes, during which individuals establish their academic ori-

entation, coping strategies, and behavioral patterns (Steinberg, 2014). Excessive

engagement in gaming during this period can disrupt these processes, potentially

leading to emotional instability, poor sleep, aggression, and physical inactivity.
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Globally, research has shown strong associations between gaming addiction, ag-

gressive behavior, and sleep disturbances (Kuss and Billieux, 2017; Lemmens et al.,

2015). In Pakistan, evidence suggests that approximately 12 to 17 percent of ado-

lescents exhibit signs of gaming addiction, which is linked to poorer sleep quality,

and increased emotional dysregulation (Imran et al., 2024; Zaman et al., 2022).

Despite these findings, research in the Pakistani context remains limited, high-

lighting the need for context-specific investigations (Imran et al., 2024). Cultural

norms, family expectations, and academic pressures in Pakistan differ significantly

from Western societies, potentially influencing the development of gaming behav-

iors and their impact on youth (Ahmer et al., 2023; Khan and Burton, 2021). Most

previous studies focus on urban or university populations, which restrict popula-

tion diversity and limits the generalizability of findings to younger adolescents

(Imran et al., 2024).

Furthermore, little research has explored the mechanisms underlying the relation-

ship between gaming addiction, aggression, and sleep quality, particularly the

mediating role of sedentary behavior, leaving gaps in understanding how exces-

sive gaming affects both emotional and physical health (Alimoradi et al., 2021).

Theoretical models explaining these interactions in the Pakistani context are lim-

ited. Conducting research on a more diverse adolescent population and examining

sedentary behavior as a mediator can address these gap (Imran et al., 2024).

Adolescence is a pivotal developmental stage characterized by rapid physical mat-

uration, emotional variability, and expanding social roles. During this period,

individuals begin to establish academic direction, coping strategies, peer relation-

ships, and behavioral patterns that often extend into adulthood (Steinberg, 2014).

Because adolescents are highly responsive to environmental influences, their daily

habits and routines play a crucial role in shaping emotional and behavioral ad-

justment. Excessive engagement in gaming during this sensitive phase may inter-

fere with healthy developmental processes by replacing essential activities such as

sleep, physical movement, academic focus, and face-to-face interaction. Over time,

such disruption can contribute to emotional instability, sleep problems, aggressive

tendencies, and reduced physical activity (Steinberg, 2014; Imran et al., 2024).
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International literature has consistently highlighted strong associations between

gaming addiction, aggression, and sleep disturbances among adolescents (Kuss

and Billieux, 2017; Lemmens et al., 2015). Gaming environments often involve in-

tense stimulation, competition, and rapid feedback, which can heighten emotional

arousal and reduce opportunities for relaxation before sleep. Prolonged exposure

to such environments may weaken emotional regulation and impulse control, in-

creasing the likelihood of irritability and aggressive responses in real-life situations.

Simultaneously, late-night gaming and screen exposure interfere with sleep tim-

ing and quality, further intensifying emotional dysregulation and daytime fatigue

(Kuss and Billieux, 2017; Lemmens et al., 2015).

Within Pakistan, emerging evidence suggests that approximately 12–17% of ado-

lescent’s exhibit signs of problematic gaming; with reported links to poor sleep

quality and heightened emotional difficulties (Imran et al., 2024; Zaman et al.,

2022). However, much of the existing research has focused primarily on identifying

the prevalence of gaming behaviors rather than examining their broader psycho-

logical and lifestyle consequences (Kuss and Griffiths, 2012; Gentile et al., 2011).

This study examines how gaming addiction is associated with aggression, sleep

quality, and activity patterns among Pakistani adolescents. It also considers how

these relationships are shaped by contextual factors such as strong academic ex-

pectations, limited access to structured recreational facilities, safety concerns that

restrict outdoor activity, and widespread availability of smartphones and inter-

net connectivity, all of which may contribute to increased sedentary, screen-based

leisure and gaming behavior. (Ahmer et al., 2023; Khan and Burton, 2021).

Additionally, many previous studies have targeted university students or urban

samples, which narrows population diversity and limit the generalizability of find-

ings to younger adolescents in schools and colleges (Imran et al., 2024). These

contextual differences highlight the need for research that is specifically grounded

in the Pakistani adolescent experience.

Another critical gap in the literature involves understanding the mechanisms that
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explain how gaming addiction leads to aggression and sleep problems. While asso-

ciations have been documented, fewer studies have explored the pathways through

which these relationships occur (Alimoradi et al., 2021). Sedentary behavior, which

naturally accompanies prolonged gaming, may act as an important mediating fac-

tor influencing both emotional and physical health. Excessive sitting time can

contribute to fatigue, mood fluctuations, and disrupted sleep patterns, which in

turn may intensify aggression and emotional instability (Imran et al., 2024; Kuss

and Billieux, 2017).

Addressing these gaps, the present study examines gaming addiction in relation

to aggression, sleep quality, and sedentary behavior among a broader and more

diverse adolescent population. By investigating sedentary behavior as a poten-

tial mediator, this research aims to provide a more comprehensive explanation

of how excessive gaming affects both psychological and lifestyle outcomes. Such

an approach not only contributes to theoretical understanding within the local

context but also offers practical guidance for developing targeted interventions for

adolescents in educational settings across Pakistan (Imran et al., 2024).

1.10 Research Objectives

i. To examine the relationship between gaming addiction, sedentary behaviors,

aggression and sleep quality among adolescents.

ii. To explore the mediating role of sedentary behaviors in the relationship

between gaming addiction and its psychological outcomes such as aggression

and sleep quality, among adolescents.

1.11 Research Hypotheses

i. Gaming addiction will be positively associated with sedentary behaviors

among adolescents.

ii. Gaming addiction will be positively associated with aggression among ado-

lescents.
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iii. Gaming addiction will be negatively associated with sleep quality among

adolescents.

iv. Sedentary behaviors will positively mediate the relationship between gaming

addiction and aggression among adolescents.

v. Sedentary behaviors will negatively mediate the relationship between gaming

addiction and sleep quality among adolescents.



Chapter 2

Literature Review

2.1 Introduction to Gaming Addiction

Over the past decade, gaming addiction has emerged as a significant behavioral

concern, particularly in relation to adolescents’ mental health and lifestyle pat-

terns (Macur and Pontes, 2021). Globally, gaming has become one of the most

dominant forms of digital entertainment, with approximately 83.6% of internet

users engaging in video games by 2021. In certain countries, such as the Philip-

pines and Thailand, participation rates exceed 94%, highlighting the widespread

nature of gaming across cultures (Taş et al., 2025). Due to heightened emotional

sensitivity, reward responsiveness, and ongoing identity development, adolescents

are especially susceptible to developing problematic gaming behaviors (Zeiler and

Mukherjee, 2022).

2.2 Global Prevalence and Impact of Gaming

Addiction

International research consistently demonstrates that excessive gaming is associ-

ated with a range of negative psychological and behavioral outcomes. These in-

clude increased aggression, poor sleep quality, and heightened sedentary behavior,

all of which contribute to compromised functioning among adolescent (Anderson

and Bushman, 2002; Exelmans and Van den Bulck, 2017; Peng et al., 2025).

22
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Empirical studies across different cultural contexts further reinforce these findings.

For instance, a large-scale study conducted in China involving 1,400 students

found that gaming often serves as a coping mechanism for emotional distraction

but results in impaired time management, reduced sleep duration, and academic

difficulties (Li et al., 2023). Similarly, research conducted in Canada with 5,840

adolescents revealed that excessive gaming is associated with social withdrawal,

reduced initiative, and increased aggression (Müller et al., 2015). These findings

indicate that gaming addiction is a globally consistent phenomenon with similar

behavioral consequences across diverse populations.

2.3 Gaming Addiction in Pakistan

Within the Pakistani context, research on gaming addiction is emerging but re-

mains relatively limited compared to global literature. Existing studies suggest

that increased internet accessibility, widespread smartphone usage, and limited

awareness of healthy gaming practices have significantly contributed to elevated

gaming engagement among adolescents (Zahra et al., 2019; Ambreen et al., 2024).

The COVID-19 pandemic further intensified gaming behaviors due to prolonged

lockdowns and reduced outdoor activities. (Zaman et al., 2022) reported that

approximately 57% of adolescents engaged in regular gaming during the pan-

demic, with 12.5% meeting the criteria for gaming addiction. Recent findings

also highlight the psychological and behavioral implications of gaming addiction

among Pakistani youth. Imran et al. (2024) reported increased irritability, so-

cial withdrawal, and daytime dysfunction among adolescents exhibiting problem-

atic gaming behaviors. Similarly, Khalid et al. (2025) found that more than half

of university students engaged in online gaming showed symptoms of addiction.

These findings emphasize the need to examine gaming addiction within the local

sociocultural context.

2.4 Psychological and Behavioral Outcomes of

Gaming Addiction

Gaming addiction is a multidimensional phenomenon associated with a range of

psychological and behavioral consequences. Adolescents who engage excessively in
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gaming are more likely to experience emotional dysregulation, reduced academic

performance, and impaired social functioning (Demetrovics et al., 2012).The Gen-

eral Aggression Model (GAM) provides a theoretical explanation for these out-

comes, suggesting that repeated exposure to competitive or violent gaming envi-

ronments increases aggressive cognitions, emotional arousal, and hostile behavioral

tendencies (Anderson and Bushman, 2002).

Given these broad consequences, specific outcomes require further detailed exam-

ination.

2.5 Gaming Addiction and Aggression

A substantial body of research has established a consistent association between

gaming addiction and increased aggressive behavior among adolescents (Müller

et al., 2015; Lemmens et al., 2011). Exposure to violent and competitive gaming

environments is linked to heightened irritability, impulsivity, and verbal aggression,

suggesting that excessive gaming may reinforce maladaptive behavioral responses

(Gentile et al., 2011).

The General Aggression Model provides a theoretical explanation for this relation-

ship, proposing that repeated exposure to aggressive gaming content strengthens

aggressive cognitions while weakening emotional regulation over time (Anderson

and Bushman, 2002; Shabih et al., 2022). This indicates that gaming addiction is

not merely associated with aggression but may actively contribute to its develop-

ment through cognitive and emotional pathways.

Although aggression is influenced by multiple factors such as personality traits,

family dynamics, and peer interactions (Bandura, 1977; Bushman & Anderson,

2001), research highlights that gaming addiction contributes a significant and in-

dependent proportion of variance in aggressive outcomes (Lemmens et al., 2011;

Müller et al., 2015). This underscores the relative importance of gaming addiction

as a predictor of aggression compared to other psychosocial variables. In the Pak-

istani context, emerging evidence further supports this relationship. Studies have

shown that emotional dysregulation mediates the link between gaming addiction
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and aggression, indicating an underlying psychological mechanism (Malik et al.,

2024), while other findings demonstrate a significant positive association between

PUBG addiction and hostility among youth (Kausar et al., 2024).

Overall, while aggression is a multidetermined outcome, the literature consistently

identifies gaming addiction as a strong and meaningful predictor. This positions

gaming addiction as a central variable in explaining aggressive behavior, justifying

its inclusion as a key focus in the present study.

2.6 Gaming Addiction and Sleep Quality

Sleep quality is a fundamental component of adolescent health, influencing cogni-

tive functioning, emotional regulation, and overall well-being (Wong et al., 2020).

However, excessive gaming has been consistently associated with sleep distur-

bances, including delayed sleep onset, shorter sleep duration, and poor sleep effi-

ciency (King et al., 2013).

Gaming, particularly during nighttime hours, increases physiological and cogni-

tive arousal, disrupts circadian rhythms, and delays melatonin secretion, thereby

impairing sleep quality (King et al., 2013). Additionally, the relationship between

gaming and sleep is often bidirectional, as poor sleep may increase reliance on

gaming as a coping mechanism (Peng et al., 2025).

Studies conducted in Pakistan further confirm these findings. Adolescents with

higher levels of gaming addiction report poorer sleep quality and increased daytime

fatigue compared to their peers Zaman et al. (2022). These findings justify the

inclusion of sleep quality as a critical outcome variable in the present study.

2.7 Sedentary Behavior as a Mediating Mecha-

nism

Sedentary behavior is increasingly recognized as a key mechanism linking gaming

addiction with adverse psychological and physiological outcomes. Defined as low-

energy activities performed in a sitting or reclining position, sedentary behavior

is inherently associated with prolonged gaming (Tremblay et al., 2011).
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Research suggests that excessive gaming reduces physical activity, leading to in-

creased sedentary lifestyles that negatively impact emotional regulation and sleep

patterns Macur and Pontes (2021).Peng et al. (2025) demonstrated that sedentary

behavior significantly mediates the relationship between gaming addiction and

sleep disturbances. Similarly, reduced physical activity has been associated with

increased aggression due to limited opportunities for emotional release (Maden

and Bayramlar, 2022).

In the Pakistani context, Khan and Burton (2021) reported that adolescents en-

gaged in excessive gaming exhibited sedentary behaviors, which were associated

with poor sleep and increased irritability. These findings support the conceptual-

ization of sedentary behavior as a mediating variable in the relationship between

gaming addiction and its outcomes.

2.8 Study Justification

Despite growing research on gaming addiction, several important gaps remain.

Previous studies have mostly examined aggression, sleep quality, and sedentary

behavior separately and have largely focused on adult populations, limiting a

clear understanding of these relationships in adolescents. Early adolescence is

particularly under-researched, despite being a critical developmental stage where

problematic gaming behaviors often begin to emerge (Zahra et al., 2019).

In the Pakistani context Imran et al. (2024) particularly highlighted this gap, not-

ing that research on adolescent gaming addiction remains limited and fragmented,

with most studies focusing on single outcomes such as aggression or sleep distur-

bances rather than examining their combined effects. Similarly, other local studies

(Muazzam et al., 2024; Khan et al., 2023) provide only partial evidence without

integrating multiple psychological and behavioral variables into a unified model.

To address these limitations, the present study adopts a comprehensive frame-

work examining gaming addiction, aggression, sleep quality, and sedentary behav-

ior among Pakistani adolescents. Sedentary behavior is conceptualized as a key

mediating mechanism linking gaming addiction to negative outcomes. Excessive
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gaming may increase aggression through exposure to competitive or violent content

(Anderson and Bushman, 2002; Shabih et al., 2022), and may also disrupt sleep by

delaying sleep onset and reducing sleep duration (Exelmans and Van den Bulck,

2017; H̊akansson and Widinghoff, 2020). At the same time, prolonged gaming

promotes sedentary behavior, which reduces physical activity, weakens emotional

regulation, and disrupts circadian rhythms, thereby further intensifying both ag-

gression and sleep problems (Macur and Pontes, 2021; Peng et al., 2025; Khan and

Burton, 2021).

This framework positions sedentary behavior not simply as an outcome of gaming

but as a central pathway through which gaming addiction affects psychological and

physiological health. Accordingly, the study applies a mediation model in which

sedentary behavior partially explains the relationship between gaming addiction,

aggression, and sleep quality, while also allowing for direct effects of gaming on

these outcomes. By focusing specifically on Pakistani adolescents, the study di-

rectly responds to the gap identified by Imran et al. (2024) and contributes a more

integrated understanding of gaming-related behaviors within a context where em-

pirical evidence remains limited. Overall, this research aims to provide a more

comprehensive and empirically grounded explanation of how gaming addiction

influences adolescent well-being and to inform targeted interventions aimed at

reducing sedentary behavior, improving sleep hygiene, and managing aggression.

2.9 Rationale

The rapid expansion of digital technology has transformed adolescents’ leisure

activities; with gaming addiction emerging as a major behavioral concern world-

wide (Kuss and Griffiths, 2012). The widespread availability of smartphones,

low-cost internet, and immersive gaming platforms has resulted in adolescents

spending extended periods engaged in gaming activities (Anderson et al., 2017).

Although gaming may provide recreational and cognitive benefits, excessive and

uncontrolled gaming addiction has raised concerns due to its potential adverse

effects on adolescents’ psychological, behavioral, and physical well-being (World

Health Organization, 2019).
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Research consistently highlights a strong association between gaming addiction

and aggressive behavior among adolescents. Exposure to competitive or violent

gaming content, combined with reward-based reinforcement mechanisms, has been

linked to heightened irritability, impulsivity, and frustration (Anderson and Bush-

man, 2001; Gentile et al., 2011). Adolescents exhibiting high levels of gaming

addiction often have fewer opportunities for real-world emotional regulation, peer

interaction, and conflict resolution, which may exacerbate aggressive tendencies

in both academic and social environments. However, much of the existing evi-

dence originates from Western populations, where sociocultural norms, parenting

practices, and educational systems differ from those in South Asia.

In addition to aggression, gaming addiction has been shown to disrupt sleep pat-

terns among adolescents. Late-night gaming sessions, increased cognitive arousal,

and prolonged exposure to screens delay sleep onset, reduce total sleep duration,

and impair overall sleep quality (Weinstein and Lejoyeux, 2010). Adolescence is

a critical developmental period requiring sufficient sleep for emotional regulation,

cognitive functioning, and physical growth (Carskadon, 2011; Shochat et al., 2014).

Poor sleep has been associated with elevated stress, mood disturbances, academic

difficulties, and long-term mental health risks (Owens and Weiss, 2017; Short

et al., 2013). Despite recognition of sleep problems, prior studies often examine

sleep solely as a direct outcome of gaming addiction, without considering behav-

ioral pathways that may explain this relationship (Exelmans and Van den Bulck,

2015; Hale and Guan, 2015). One such pathway is sedentary behavior, which

remains understudied as a mediating factor. Prolonged engagement in gaming

frequently replaces physical activity, contributing to a sedentary lifestyle (Staiano

and Calvert, 2011).

Sedentary behavior not only impacts physical health but also influences emotional

regulation, stress responses, and sleep quality (Tremblay et al., 2017; Saunders

et al., 2020). Limited physical movement reduces natural fatigue, disrupts circa-

dian rhythms, and can amplify emotional reactivity, increasing susceptibility to

aggression and sleep disturbances (Chaput et al., 2019). Previous research has

primarily treated sedentary behavior as a consequence of gaming rather than as
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an explanatory mechanism linking gaming addiction to psychological and sleep-

related outcomes (Stiglic and Viner, 2019; LeBlanc and et al., 2018), indicating a

methodological gap.

Adolescents in Pakistan face distinct sociocultural factors, such as strong parental

control, high academic expectations, limited access to recreational facilities, and

fewer opportunities for independent decision-making, all of which can influence

their behavior and coping strategies (Khan and Burton, 2021) These factors may

increase reliance on gaming as a source of psychological fulfillment (Kardefelt-

Winther, 2014). Additionally, family expectations for academic success, combined

with limited awareness of healthy digital practices, may further promote gaming

addiction (Ahmer et al., 2023). Although recent studies have explored adolescent

mental health in Pakistan (Ahmer et al., 2023; Khan and Burton, 2021), empiri-

cal research examining gaming addiction, aggression, sleep quality, and sedentary

behavior within this population remains scarce (Tremblay et al., 2011; Hale and

Guan, 2015).

Most existing research on gaming addiction has relied on correlational designs that

establish associations with negative psychological and behavioral outcomes but fail

to explain the underlying processes driving these relationships (Kuss and Griffiths,

2012; Kardefelt-Winther et al., 2017). A more comprehensive, theory-driven ex-

planation can be understood through a mediation framework in which sedentary

behavior functions as a key mechanism Kardefelt-Winther (2014) Specifically, ex-

cessive engagement in digital gaming typically involves prolonged screen time and

reduced physical activity, leading individuals to adopt a predominantly seden-

tary lifestyle (Tremblay et al., 2011). This increased sedentary behavior, in turn,

contributes to multiple adverse outcomes. For instance, extended inactivity and

late-night screen exposure disrupt circadian rhythms and reduce sleep pressure,

thereby impairing sleep quality (Hale and Guan, 2015; Exelmans and Van den

Bulck, 2017). Similarly, the lack of physical activity limits opportunities for emo-

tional regulation and stress release, which may heighten irritability and aggressive

tendencies (Anderson and Bushman, 2001; Biddle and Asare, 2011). Moreover,

sedentary patterns are associated with reduced social interaction and increased
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psychological isolation, thereby exacerbating symptoms of anxiety and depression

(Allen et al., 2014; Teychenne et al., 2015). Thus, gaming addiction does not

influence these outcomes directly alone; rather, its effects are partially transmit-

ted through sedentary behavior as an intervening variable. This mediation-based

perspective provides a clearer understanding of the causal pathways involved and

highlights the importance of incorporating behavioral mechanisms when examin-

ing the broader impact of gaming addiction.

To address this gap, the present study applies Self-Determination Theory to exam-

ine the mechanisms linking gaming addiction with adolescent outcomes by specif-

ically testing sedentary behavior as a mediator between gaming addiction, ag-

gression, and sleep quality. This approach moves beyond simple associations and

provides a more explanatory understanding of how gaming addiction influences

behavioral and psychological outcomes (Deci and Ryan, 2000; Przybylski et al.,

2010; Tremblay et al., 2017).

2.10 Theoretical Framework

The present study is grounded in self-determination theory (SDT), a well estab-

lished motivational framework developed by (Deci and Ryan, 2000), which explains

human behavior in terms of the satisfaction or frustration of three innate psycho-

logical needs: autonomy, competence, and relatedness. According to SDT, these

needs are universal and essential for optimal psychological functioning, well-being,

and healthy behavioral regulation (Deci and Ryan, 2000). When individuals are

able to satisfy these needs through daily life activities, they are more likely to

exhibit adaptive behaviors and emotional stability. Conversely, when these needs

remain unmet, individuals may seek alternative or compensatory activities to ful-

fill them, sometimes in maladaptive ways (Deci and Ryan, 2008). Within the

SDT framework, adolescence is recognized as a highly sensitive and critical stage

of development. During this stage, individuals experience heightened emotional

reactivity, identity exploration, and an increasing desire for independence and

peer acceptance. However, adolescents often face external constraints related to
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academic pressure, parental control, limited autonomy, and restricted opportuni-

ties for competence and social validation in real-world contexts (Männikkö et al.,

2017). As a result, their basic psychological needs may remain partially unsat-

isfied, increasing vulnerability to compensatory behaviors. Within this context,

video gaming emerges as an easily accessible and highly reinforcing activity capa-

ble of fulfilling these unmet psychological needs.

From an SDT perspective, gaming environments are uniquely structured to sup-

port autonomy, competence, and relatedness. Autonomy is experienced through

freedom of choice, self-directed exploration, and independent decision-making with

in virtual worlds. Competence is reinforced through skill development, level pro-

gression, achievement systems, and performance feedback that provide immediate

rewards and a sense of mastery. Relatedness is satisfied through multiplayer inter-

actions, online communities, teamwork, and social recognition from peers (Ryan

and Deci, 2017; Kaya et al., 2023). These features make gaming particularly attrac-

tive to adolescents who may feel restricted, unsuccessful, or socially disconnected

in offline environments.

While gaming can initially serve adaptive and recreational purposes, SDT suggests

that problems arise when individuals over-rely on a single activity to satisfy their

psychological needs. When gaming becomes the primary or exclusive source of

autonomy, competence, and relatedness, motivation may shift from autonomous

engagement to controlled or compulsive use, increasing the risk of gaming addic-

tion. Gaming addiction is characterized by excessive preoccupation with gaming,

impaired control over gaming behavior, tolerance, withdrawal symptoms, and con-

tinued engagement despite negative academic, social, or health consequences (Deci

and Ryan, 2008). Within this framework, gaming addiction reflects a maladaptive

pattern of need satisfaction that substitutes real-world engagement with virtual

fulfillment.

Within the framework of Self-Determination Theory (SDT), sleep quality can be

understood as an outcome influenced by the satisfaction or frustration of basic

psychological needs. SDT posits that individuals function optimally when their

needs for autonomy, competence, and relatedness are fulfilled, whereas frustration
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of these needs leads to psychological distress and maladaptive behavioral patterns

(Deci and Ryan, 2000; Ryan and Deci, 2000).When adolescents experience unmet

psychological needs in their daily lives, they may turn to gaming as a compensatory

activity to fulfill these needs. Although gaming may temporarily provide a sense

of autonomy, competence, and social connection, excessive engagement disrupts

daily routines and creates behavioral imbalance. This imbalance directly affects

sleep patterns by delaying sleep onset, increasing cognitive and emotional arousal,

and reducing overall sleep duration (Exelmans and Van den Bulck, 2017; Hale and

Guan, 2015).

From an SDT perspective, poor sleep quality is not merely a physiological outcome

but also a reflection of dysregulated motivation and unmet psychological needs.

When gaming becomes the primary source of need satisfaction, adolescents may

neglect other health-promoting behaviors such as maintaining regular sleep sched-

ules, engaging in physical activity, and participating in offline social interactions.

This over-reliance on gaming weakens self-regulation, leading to irregular sleep

patterns and reduced sleep quality (Ryan and Deci, 2020b).

Furthermore, sedentary behavior acts as a key mechanism within this process. As

adolescents spend prolonged periods engaged in gaming, physical fatigue decreases,

and physiological readiness for sleep is reduced. At the same time, continuous

screen exposure and psychological stimulation increase arousal, making it more

difficult to initiate and maintain sleep. In this way, sedentary behavior mediates

the relationship between gaming addiction and sleep disturbances within the SDT

framework (Tremblay et al., 2011; Exelmans and Van den Bulck, 2017).

Importantly, SDT also provides insight into how these issues can be addressed.

When adolescents’ psychological needs are fulfilled through healthier and more

balanced activities such as supportive social relationships (relatedness), opportu-

nities for skill development (competence), and environments that encourage inde-

pendence (autonomy) their reliance on gaming as a primary coping mechanism

decreases. This promotes better self-regulation, healthier daily routines, and im-

proved sleep quality (Teixeira et al., 2012; Ryan and Deci, 2020a).
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A key behavioral consequence of gaming addiction, as conceptualized in the present

framework, is the development of sedentary behavior. Excessive gaming typi-

cally involves prolonged screen time, extended sitting, and reduced participation

in physical, academic, and social activities. SDT posits that when individuals

become overly dependent on a single need-satisfying activity, other life domains

are neglected, leading to behavioral imbalance (Ryan and Deci, 2020a). In ado-

lescents, this imbalance often manifests as increased sedentary habits, reduced

physical movement, and disrupted daily routines.

In the current theoretical model, sedentary behavior is conceptualized as a mediat-

ing variable linking gaming addiction with adverse psychological and physiological

outcomes (Ryan and Deci, 2020a). Rather than viewing sedentary behavior as

a mere byproduct of gaming, Self-Determination Theory (SDT) allows it to be

understood as an outcome of motivational displacement (Ryan and Deci, 2020a).

SDT posits that human behavior is driven by the satisfaction or frustration of ba-

sic psychological needs (autonomy, competence, and relatedness), which influences

motivation toward various behaviors, including physical activity and health-related

outcomes (Ryan and Deci, 2000). As gaming becomes central to need fulfillment,

adolescents may be less motivated to engage in activities that would otherwise

satisfy psychological needs in healthier ways such as sports, face-to-face social in-

teraction, or structured routines (Ryan and Deci, 2000). This prolonged inactivity

has significant implications for emotional regulation and sleep functioning, as re-

duced engagement in physical and social activities may undermine well-being and

healthy sleep patterns (Ryan and Deci, 2000).

One important outcome associated with increased sedentary behavior is aggres-

sion. From an SDT perspective, aggression can arise when psychological needs

are chronically frustrated or when emotional regulation capacities are compro-

mised. Prolonged sedentary screen-based activities may increase irritability, frus-

tration, and emotional dysregulation due to reduced physical outlet, social iso-

lation, and overstimulation (Ryan and Deci, 2017). Furthermore, competitive or

high-intensity gaming content, combined with physical inactivity, may exacerbate
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stress responses, thereby heightening aggressive tendencies. Thus, sedentary be-

havior functions as a behavioral mechanism through which gaming addiction may

indirectly contribute to aggression among adolescents.

Similarly, sleep disturbance represents another critical outcome within this frame-

work (Hale and Guan, 2015). Excessive gaming often leads to delayed bedtimes,

irregular sleep schedules, increased cognitive arousal, and prolonged exposure to

screen light, all of which negatively affect sleep quantity and quality (Exelmans

and Van den Bulck, 2017; Hale and Guan, 2015). SDT emphasizes the role of bal-

anced daily functioning in supporting psychological well-being (Ryan and Deci,

2020a). When gaming disrupts natural biological rhythms and reduces restorative

sleep, adolescents may experience impaired emotional regulation, reduced concen-

tration, and heightened vulnerability to stress (Ryan and Deci, 2020a). Sedentary

behavior further compounds these effects by reducing physical fatigue and delay-

ing sleep onset, thereby serving as a mediator between gaming addiction and poor

sleep outcomes (Hale and Guan, 2015; Exelmans and Van den Bulck, 2017).

Overall, this theoretical framework conceptualizes gaming addiction as a mal-

adaptive compensatory strategy arising from unmet psychological needs during

adolescence (Ryan and Deci, 2020a; Kardefelt-Winther, 2014). While gaming

temporarily fulfills needs for autonomy, competence, and relatedness, excessive

reliance on gaming undermines balanced motivation and promotes sedentary be-

havior (Ryan and Deci, 2000; Przybylski et al., 2010). In turn, sedentary behavior

mediates the relationship between gaming addiction and negative psychological

and physiological outcomes, particularly aggression and sleep disturbances (Trem-

blay et al., 2011; Hale and Guan, 2015). By situating these constructs within

Self-Determination Theory, the framework highlights the motivational processes

underlying gaming addiction and emphasizes the importance of addressing psy-

chological need satisfaction through healthier, real-world avenues (Ryan and Deci,

2020a).

SDT provides a comprehensive explanatory lens for understanding how unmet psy-

chological needs drive gaming addiction, how addiction fosters sedentary behavior,

and how this behavioral pattern contributes to emotional dysregulation and sleep
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problems in adolescents (Ryan and Deci, 2020a; Exelmans and Van den Bulck,

2017). This framework not only guides the conceptual relationships examined in

the present study but also underscores the importance of need-supportive environ-

ments in preventing maladaptive gaming behaviors and their associated outcomes

(Ryan and Deci, 2020a; Przybylski et al., 2010).

Self-Determination Theory further explains that adolescents who experience frus-

tration in their basic psychological needs are more likely to engage excessively in

online gaming as a compensatory coping mechanism (Ryan and Deci, 2020a; Przy-

bylski et al., 2010). Prolonged engagement in gaming activities often reduces par-

ticipation in physical and social activities, thereby reinforcing sedentary lifestyles

and increasing vulnerability to psychological distress and poor sleep quality (Ex-

elmans and Van den Bulck, 2017). Accordingly, SDT offers a valuable theoretical

foundation for examining the interconnected pathways between gaming addiction,

sedentary behavior, emotional outcomes, and sleep disturbances among adoles-

cents.

2.11 Conceptual Model

Figure 2.1: Conceptual Model
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The present conceptual model proposes that gaming addiction influences ado-

lescents’ behavioral and health outcomes both directly and indirectly through

sedentary behavior. Specifically, gaming addiction is considered the independent

variable, sedentary behavior acts as a mediating variable, and aggression and sleep

quality are the outcome variables.

Excessive engagement in gaming has been widely associated with increased seden-

tary behavior, as gaming typically involves prolonged screen time and reduced

physical activity (Tremblay et al., 2011). According to Self-Determination The-

ory (SDT), when adolescents rely heavily on gaming to fulfill unmet psychological

needs such as autonomy, competence, and relatedness, they tend to reduce partic-

ipation in other real-life activities, resulting in behavioral imbalance and increased

sedentary lifestyles (Ryan and Deci, 2020a).

Sedentary behavior, in turn, plays a critical role in influencing both aggression

and sleep quality. With regard to aggression, prolonged inactivity and continuous

exposure to stimulating gaming environments may increase emotional arousal,

irritability, and reduced emotional regulation, thereby contributing to aggressive

tendencies (Anderson and Bushman, 2002; Shabih et al., 2022). Thus, sedentary

behavior serves as a pathway through which gaming addiction may indirectly lead

to aggression.

The inclusion of sleep quality as an outcome variable is strongly supported by

existing literature. Sleep is a fundamental component of adolescent development,

essential for cognitive functioning, emotional regulation, and overall well-being

(Hale and Guan, 2015). However, excessive gaming has been consistently linked

with poor sleep quality, including delayed sleep onset, reduced sleep duration,

and disrupted sleep patterns (Exelmans and Van den Bulck, 2017). From an

SDT perspective, when gaming becomes the primary source of psychological need

satisfaction, adolescents may neglect healthy routines such as maintaining regular

sleep schedules, leading to impaired sleep quality (Ryan and Deci, 2020a).

Furthermore, sedentary behavior intensifies sleep-related problems by reducing

physical fatigue and increasing physiological and cognitive arousal, which delays
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sleep initiation (Tremblay et al., 2011; Hale and Guan, 2015). Therefore, seden-

tary behavior is conceptualized as a mediator that explains how gaming addiction

contributes to poor sleep quality.

Overall, this model is justified as it integrates behavioral (aggression), physiolog-

ical (sleep quality), and lifestyle (sedentary behavior) outcomes within a single

framework. It is grounded in Self-Determination Theory, which explains how un-

met psychological needs lead to maladaptive behaviors such as gaming addiction,

and how these behaviors disrupt healthy functioning. By examining sedentary

behavior as a mediating mechanism, the model provides a more comprehensive

understanding of how gaming addiction affects adolescent well-being.



Chapter 3

Research Methodology

3.1 Research Design

For the present study, a cross-sectional correlational design was used it was consid-

ered most appropriate for the present study due to its alignment with the research

objectives, which focused on examining the relationships among gaming addiction,

sedentary behavior, aggression, and sleep quality in adolescents. Since the primary

aim was to assess the strength and direction of associations rather than establish

causal relationships, a correlational approach was suitable.

The cross-sectional nature of the design allowed data to be collected at a single

point in time, making it time-efficient and practical, particularly when working

with a large adolescent sample in school settings. Longitudinal or experimen-

tal designs, although stronger for causal inference, were not feasible due to time

constraints, resource limitations, and ethical considerations. Furthermore, this

design is widely used in behavioral and psychological research to explore patterns

and relationships among variables in natural settings (Kuss and Griffiths, 2012;

Kardefelt-Winther et al., 2017). It enabled the researcher to examine not only di-

rect relationships but also the potential mediating role of sedentary behavior using

statistical techniques, without interfering with participants’ natural behaviors.

Data were collected at one-time point using standardized self-report measures and

structured questionnaires, ensuring consistency, reliability, and generalizability of

38
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the findings. The selection of instruments for the present study was based on their

strong psychometric properties, widespread use in previous research, and appro-

priateness for adolescent populations. All selected measures have demonstrated

satisfactory reliability and validity across diverse samples, including adolescents,

making them suitable for the current study.

3.2 Sample

A total of 300 adolescents age (12-18) who engaged in digital gaming for a min-

imum of three hours per day (Turabi et al., 2025) were recruited, including both

male and female participants. A sample size of 300 adolescents was selected based

on both methodological justification and practical feasibility. Previous research on

Gaming addiction has successfully used similar sample sizes (Adiele & Amanze,

2022). Therefore, the selected sample size is considered adequate for producing

reliable and generalizable findings while remaining feasible within the study’s con-

straints.

3.3 Study Setting and Data Collection Proce-

dure

The study employed convenience sampling, as participants were selected based

on their accessibility and willingness to participate. This method allowed the

researcher to efficiently collect data from adolescents in schools, colleges, and

academies who were available during the data collection period. Although con-

venience sampling does not allow for strict generalization, it is commonly used

in behavioral research where specific populations (e.g., adolescents with access to

digital devices and engaged in gaming) are targeted.

The adolescent participants included both male and female students from school

and college ensuring diversity in terms of gender and educational setting. Conve-

nience sampling enabled the researcher to gather sufficient data within a limited

timeframe while maintaining focus on the target population. The study was con-

ducted in accordance with established ethical guidelines to ensure systematic and
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responsible data collection. Initially, approval was obtained from the departmental

research committee, and permission letters were issued to the administrations of

the selected educational institutions. Data were collected from schools, colleges,

and academies. Participants belonged to Grade 6, 7, 8, 9, and 10, as well as

First Year and Second Year classes, ensuring representation across the targeted

adolescent age range.

The ethical approval letter issued by the university was presented to the school

authorities as official documentation. After reviewing the approval letter, the

school administration granted permission to proceed with data collection. Follow-

ing this approval, data were collected from the participants in accordance with the

approved research protocol.

Written parental consent was obtained prior to data collection. Consent forms were

distributed to parents through the school administration and attached to students’

diaries for completion. Only students whose parents provided written consent

were included in the study. After obtaining parental permission, participants

were invited to take part in the research. All participants were then screened

for eligibility based on age criteria (12–18 years) and current enrollment in the

specified grades and classes before final inclusion in the study.

Before administration of the questionnaires, participants were briefed about the

purpose of the study, the nature of the assessment, and the approximate dura-

tion of the session. They were assured of confidentiality, informed that participa-

tion was voluntary, and reminded of their right to withdraw or skip any question

without penalty. Rapport was established to create a comfortable environment

for sharing information related to gaming habits, aggression, sleep patterns, and

sedentary behavior.

The data for this study was collected through the administration of questionnaires.

Each participant completed the assessment individually in a single session lasting

approximately 25 to 30 minutes. During data collection, the researcher was present

along with one class teacher in each classroom to supervise and assist participants

if needed. Students who experienced difficulty understanding items in English were
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provided literal explanations in the local language without altering the meaning

of the items.

No personal identifying information was recorded of participant. After completing

the questionnaires, participants were thanked for their cooperation and participa-

tion. The collected data were securely stored and used solely for research purposes.

3.4 Inclusion Criteria

The study included adolescents aged 12 to 18 years, corresponding to the develop-

mental stage of adolescence as defined by Erikson’s psychosocial theory (Erikson,

1968). Participants were required to:

• Provide informed assent.

• Be enrolled in educational institutions located in Rawalpindi or Islamabad

3.5 Exclusion Criteria

Adolescents were excluded in the study based on the following criteria:

• Adolescents with clinically diagnosed psychiatric disorders.

• Individuals with cognitive impairments or disabilities affecting comprehen-

sion.

3.6 Measure and Instrument

3.6.1 Demographic Information Sheet

Participants completed a demographic questionnaire that included age, gender,

educational level, and economy status (categorized as lower, middle, or up¬per

class). These variables were analyzed to identify potential differences in gaming

addiction, sedentary behaviors, aggression, and sleep quality across demographic

groups.
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3.6.2 Problematic Online Gaming Questionnaire

The Problematic Online Gaming Questionnaire (POGQ-SF), developed by (Demet

rovics et al., 2012) was used to assess problematic online gaming behavior among

adolescents. The POGQ-SF is a concise version of the original instrument and is

specifically designed to measure excessive and maladaptive gaming behaviors that

may negatively affect daily functioning. The scale consists of 12 items that assess

six core dimensions of problematic gaming: preoccupation, overuse, immersion,

social isolation, interpersonal conflict, and withdrawal symptoms. Each item is

rated on a five-point Likert scale ranging from 1 (“never”) to 5 (“always”), with

higher scores indicating greater severity of problematic gaming behavior. The

short form retains the multidimensional structure of the original POGQ while of-

fering improved efficiency and suitability for adolescent samples. Previous studies

have demonstrated that the POGQ-SF exhibits strong internal consistency (α ≈

0.88) and satisfactory construct validity across different cultural contexts. Due

to its conciseness, reliability, and robust psychometric properties, the POGQ-SF

was considered an appropriate and effective instrument for assessing problematic

online gaming tendencies in the present study (Demetrovics et al., 2012).

3.6.3 Aggression Questionnaire

Aggression Questionnaire (AGQ) was developed by Buss and Perry (1992) as

a 29-item self-report scale measuring four components of aggression: physical

ag¬gression, verbal aggression, anger, and hostility. Each statement is rated on

a seven-point Likert scale ranging from 1 (“extremely uncharacteristic of me”)

to 7 (“extremely characteristic of me”), with two items reverse-scored to reduce

re¬sponse bias. Subscale scores are calculated by summing the relevant item

scores, with higher scores indicating greater levels of aggression. The AQ is

widely used in both research and clinical settings and has demonstrated strong

psychometric properties, with a Cronbach’s alpha of approximately 0.89, indicat-

ing good internal consistency. The scale also shows satisfactory construct validity,

supported by consistent factor structure and significant correlations with related

behavioral and emotional constructs. Due to its reliability and validity, the AQ
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was considered an appropriate instrument for assessing aggression in the present

study (Buss and Perry, 1992).

3.6.4 Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI), (Buysse et al., 1989), is a 19-item

self-report questionnaire designed to assess sleep quality over the last 4 weeks.

It measures seven key components: subjective sleep quality, sleep latency, sleep

duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and

daytime dysfunction. Each component is scored individually, and the total scores

yields a global score ranging from 0 to 21, with higher scores representing poorer

overall sleep quality. The PSQI shows strong internal reliability, with a Cronbach’s

alpha value of 0.83 (Buysse et al., 1989). It generally takes about 5–10 minutes

to complete and is appropriate for individuals aged 13 years and above, including

both adolescents and adults (Mollayeva et al., 2016).

3.6.5 Adolescent Sedentary Activity Questionnaire

The Adolescent Sedentary Activity Questionnaire (ASAQ) was developed by Hardy

, Booth, and Okely (2007) as a self-report scale measuring sedentary behaviors

among adolescents. It includes two parts including weekday consist of 11 items

and weekend consist of 12 item. The scales assess time spent in five domains of

sedentary activities: screen-based recreation, educational activities, cultural/cre-

ative activities, social activities, and travel/transport. Participants report the av-

erage time spent in each activity on weekdays and weekend days, with instructions

to avoid double-counting overlapping behaviors. Subscale scores can be calculated

by summing items within each domain, and a total sedentary time score is ob-

tained by summing all items. Higher scores indicate greater levels of sedentary

behavior. The ASAQ has demonstrated acceptable reliability, with test-retest in-

traclass correlation coefficients ranging from 0.53 to 0.71 across different domains,

and has been validated in multiple countries and languages, supporting its use in

diverse adolescent populations (Hardy et al., 2007; Silva et al., 2014).
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3.6.6 Ethical Considerations

Ethical approval for the study was obtained from the Ethics Review Committee of

the Faculty of Management and Social Sciences, Capital University of Science and

Technology (CUST). Ethical principles of autonomy, confidentiality, beneficence,

and voluntary participation were strictly observed throughout the research process.

Participants and their guardians were provided with a detailed explanation of the

study’s purpose, procedures, potential risks, and benefits before data collection.

Written guardian consent and adolescent assent were obtained. Participants were

informed of their right to withdraw at any stage or skip any question without any

consequences.

Confidentiality was maintained by assigning coded identifiers to all responses. No

personal or identifying information was included in reports, and data were used

solely for academic research purposes.

3.7 Data Analysis

The data of the present study was analyzed with the help of the Statistical Pack-

age for Social Sciences (SPSS). Prior to conducting the main analyses, descriptive

statistics were computed to assess the distribution of the data. Normality of the

data was examined through skewness, kurtosis, Kolmogorov–Smirnov test, and vi-

sual inspection of histograms. Although the Kolmogorov–Smirnov test indicated

significant results, the values of skewness and kurtosis were within acceptable lim-

its; therefore, parametric statistical tests were applied. In order to assess the

reliability of the instruments used in the study, Cronbach’s alpha coefficient was

calculated for all scales. To examine the relationships among the study variables,

Pearson product–moment correlation analysis was conducted. The correlation ta-

ble included descriptive statistics along with the relationships between gaming

addiction, aggression, sedentary behavior, and sleep quality. In the correlation

table, ** indicates a highly significant relationship, while * indicates a significant

relationship. Furthermore, mediation analyses were conducted using bootstrap
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analysis through Hayes’ PROCESS Macro (Model 4) in SPSS to examine whether

sedentary behavior mediates the relationship between gaming addiction and ag-

gression, as well as between gaming addiction and sleep quality. The mediation

results were reported in the corresponding tables, including regression coefficients,

standard errors, t-values, p-values, and 95% bootstrap confidence intervals. The

results of all statistical analyses are presented in the following tables. The find-

ings are reported sequentially in relation to each of the proposed hypotheses of

the study.



Chapter 4

Results

This chapter presents the findings of the study, including analysis of descrip-

tive statistics, correlation analyses, and mediation analysis. Before conducting

main analyses, descriptive statistics were computed to assess the distribution

of the data. Normality of the data was examined through skewness, kurto-

sis, Kolmogorov–Smirnov test, and visual inspection of histograms. The Kol-

mogorov–Smirnov test indicated that data is non-normally distributed therefore,

non-parametric statistical tests were applied. In order to assess the reliability of

the instruments used in the study, Cronbach’s alpha coefficient was calculated for

all scales. To examine the relationships among the study variables, spearman cor-

relation analysis was conducted. The correlation table included he relationships

between gaming addiction, aggression, sedentary behavior, and sleep quality. In

the correlation table, ** indicates a highly significant relationship, while * indi-

cates a significant relationship. Furthermore, mediation analyses were conducted

using bootstrap analysis through Hayes’ PROCESS Macro (Model 4) in SPSS to

examine whether sedentary behavior mediates the relationship between gaming

addiction and aggression, as well as between gaming addiction and sleep quality.

The mediation results were reported in the corresponding tables, including regres-

sion coefficients, standard errors, t-values, p-values, and 95% bootstrap confidence

intervals. The results of all statistical analyses are presented in the following ta-

bles. The findings are reported sequentially in relation to each of the proposed

hypotheses of the study.
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Table 4.1: Demographic Characteristics of Participants (N=300)

Variable Category F (%)

Age (years) 12–14 96 32.0

15–18 204 67.7

Gender Male 167 55.7

Female 133 44.3

City Rawalpindi 186 62.0

Islamabad 114 38.0

Family Structure Nuclear 138 46.0

Joint 117 39.0

Single parent 45 15.0

Socioeconomic Status Lower 51 17.0

Middle 184 61.3

Upper 62 20.7

Note: f = frequency; % = percentage.
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Table 4.1 Table 4.1 presents the demographic characteristics of the study par-

ticipants (N = 300). In terms of age distribution, 96 participants (32.0%) were

aged 12–14 years, while 204 participants (68.0%) belonged to the 15–18 years’ age

group. Regarding gender, 167 respondents (55.7%) were male and 133 (44.3%)

were female. With respect to city of residence, 186 participants (62.0%) were from

Rawalpindi, whereas 114 participants (38.0%) were from Islamabad. The analysis

of family structure indicates that 138 participants (46.0%) belonged to nuclear

families, 117 (39.0%) to joint families, and 45 (15.0%) to single-parent families.

Regarding socioeconomic status, the majority of participants were from a mid-

dle socioeconomic background (f = 185, 61.7%), followed by upper socioeconomic

status (f = 63, 21.0%), and lower socioeconomic status (f = 52, 17.3%).

Table 4.2: Means, Standard Deviations, Skewness, Kurtosis, and Kolmogorov–
Smirnov Statistics for Gaming Addiction, Sedentary Behavior, Aggression, and

Sleep Quality Scales

Variable M SD Sk Kurt Min Max K-S P

Gaming Addiction 41.91 13.44 -0.03 -0.47 21–105 12–89 .68 .001

Sedentary Behaviors 9.21 7.23 1.42 3.89 0–50 0–45 .78 .000

Aggression 94.95 26.76 0.92 1.98 29–203 29–181 .76 .001

Sleep Quality 47.53 13.31 0.31 -0.72 19–95 21–75 .72 .000

Note: M = Mean, SD = Standard Deviation, Sk = Skewness, Kurt = Kurtosis,

Min = Minimum, Max = Maximum, K-S = Kolmogorov–Smirnov.

Table 4.2 explains the descriptive statistics for gaming addiction, sedentary be-

haviors, aggression, and sleep quality, including measures of central tendency, vari-

ability, distribution shape, and normality. Participants reported moderate levels

of gaming addiction (M = 41.91, SD = 13.44) and sleep quality (M = 47.53, SD =

13.31), lower levels of sedentary behaviors (M = 9.21, SD = 7.23), and relatively

higher levels of aggression (M = 94.95, SD = 26.76). Skewness values indicate

that gaming addiction (Sk = -0.03) and sleep quality (Sk = 0.31) approximated a

normal distribution, whereas sedentary behaviors (Sk = 1.42) and aggression (Sk

= 0.92) displayed positive skewness, suggesting that a larger proportion of partici-

pants scored at the lower end of these scales. Kurtosis values revealed that gaming
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addiction (Kurt = -0.47) and sleep quality (Kurt = -0.72) were relatively normally

distributed, while sedentary behaviors (Kurt = 3.89) and aggression (Kurt = 1.98)

showed leptokurtic distributions, indicating more peaked distributions with heav-

ier tails.

The Kolmogorov–Smirnov (K–S) test indicated that all study variables deviated

significantly from normality (p ¡ .001). The K–S statistic values ranged from

0.68 to 0.78, with sedentary behaviors (K–S = 0.78, p ¡ .001) showing the highest

deviation from normality, followed by aggression (K–S = 0.76, p ¡ .001) and gaming

addiction (K–S = 0.68, p ¡ .001). Sleep quality exhibited the lowest deviation from

normality (K–S = 0.72, p ¡ .001). Although the data were not perfectly normal,

the distributions were considered approximately normal given the sample size,

allowing for parametric analyses to be conducted. The following figures, figure

4.1 and 4.2 shows the distribution of Aggression Questionnaire and Pittsburgh

Sleep Quality Index.

Figure 4.1: Histogram showing the distribution of Peer Victimization scores

The histogram of aggression scores demonstrates a generally normal distribution

with a slight positive skew. All potential outliers were reviewed to assess whether

they resulted from data entry mistakes or reflected actual participant responses.

Based on this evaluation, the extreme values were identified as valid observations
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rather than errors. In behavioral research, particularly in areas such as aggression,

the occurrence of higher scores is expected due to natural individual differences

among participants. Furthermore, these values do not significantly influence the

overall distribution, as most scores are concentrated around the central range.

Considering the relatively large sample size (N = 300), the statistical analyses are

unlikely to be adversely affected by a limited number of extreme cases.

For these reasons, all data points were retained to ensure that the variability

and authenticity of the dataset were preserved. This decision aligns with estab-

lished methodological recommendations, which suggest that valid extreme values

should only be excluded when there is clear evidence that they distort the results

(Tabachnick & Fidell, 2013; Field, 2018).

Figure 4.2: Normality distribution of score across Sleep Quality Scale
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Table 4.3: Cronbach’s Alpha Reliability of Problematic Online Gaming Ques-
tionnaire, Adolescent Sedentary Activity Questionnaire, Aggression Question-

naire, and Pittsburgh Sleep Quality Index

Scales N M SD α Potential Actual

(items) Range Range

Problematic Online 21 41.91 13.44 0.89 21–105 12–89

Gaming Questionnaire

Adolescent Sedentary 10 9.21 7.23 0.76 0–50 0–45

Activity Questionnaire

Aggression Questionnaire 29 94.95 26.76 0.91 29–203 29–181

Pittsburgh Sleep 19 47.53 13.31 0.78 19–95 21–75

Quality Index

Note: POGQ = Problematic Online Gaming Questionnaire; ASAQ = Adolescent Sedentary

Activity Questionnaire; AQ = Aggression Questionnaire; PSQI = Pittsburgh Sleep Quality

Index; N = number of items; α = Cronbach’s alpha.

Table 4.3 presents the reliability analyses of the measurement scales used in the

study among adolescents, indicating satisfactory to excellent internal consistency

across all instruments. The Problematic Online Gaming Questionnaire demon-

strated high reliability (α = .89), suggesting that the 21 items consistently mea-

sure the construct of gaming addiction. Similarly, the Aggression Questionnaire

showed excellent internal consistency (α = .91), indicating a strong level of coher-

ence among its 29 items in assessing aggressive behaviors. The Adolescent Seden-

tary Activity Questionnaire yielded acceptable reliability (α = .76), reflecting a

reasonable level of consistency in measuring sedentary behaviors. Likewise, the

Pittsburgh Sleep Quality Index exhibited good reliability (α = .78), supporting its

adequacy in assessing sleep quality among adolescents. Overall, these Cronbach’s

alpha values confirm that all scales used in the study are reliable and suitable for

further statistical analyses.
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Table 4.4: Correlations of Problematic Online Gaming Questionnaire, Ado-
lescent Sedentary Activity Questionnaire, Aggression Questionnaire, and Pitts-

burgh Sleep Quality Index (N = 300)

Variables 1 2 3 4

1. Gaming Addiction -

2. Aggression 0.511** -

3. Sleep Quality 0.566** -

4. Sedentary Behavior 0.286** -

Note: *p < 0.05; **p < 0.01 (2-tailed).

Table 4.4 presents the Spearman’s rank-order correlations among problematic

online gaming, aggression, sleep quality, and sedentary behavior for a sample of

300 adolescents. The analysis revealed that problematic online gaming was sig-

nificantly positively correlated with aggression, poor sleep quality, and sedentary

behavior. A moderate positive correlation was observed between gaming addic-

tion and aggression (ρ = .44, p ¡ .01), indicating that adolescents who reported

higher levels of problematic gaming were more likely to exhibit aggressive behav-

iors. This suggests that excessive engagement in online gaming may contribute

to increased irritability, impulsivity, and behavioral dysregulation among adoles-

cents. Furthermore, gaming addiction showed a significant positive relationship

with sleep quality (ρ = .37, p ¡ .01). Given that higher scores on the sleep quality

scale indicate poorer sleep, this finding implies that adolescents with higher levels

of gaming addiction tend to experience more sleep disturbances, such as difficulty

initiating sleep, shorter sleep duration, and disrupted sleep patterns. This sup-

ports previous research suggesting that prolonged gaming, especially during late

hours, interferes with healthy sleep cycles.

In addition, a positive correlation was found between gaming addiction and seden-

tary behavior (ρ = .29, p ¡ .01). Although this relationship is relatively weaker

compared to aggression and sleep quality, it still indicates that adolescents engaged

in problematic gaming are more likely to adopt sedentary lifestyles, including pro-

longed sitting and reduced physical activity.
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Moreover, aggression was also significantly positively correlated with sleep quality

(ρ = .68, p ¡ .01), suggesting that higher levels of aggression are associated with

poorer sleep outcomes. Similarly, aggression showed a moderate positive associ-

ation with sedentary behavior (ρ = .51, p ¡ .01), indicating that more aggressive

adolescents may also engage in higher levels of inactivity.

Sleep quality was further found to have a significant positive correlation with

sedentary behavior (ρ = .57, p ¡ .01), implying that adolescents with poorer sleep

quality are more likely to exhibit sedentary patterns of behavior.

All correlations were statistically significant at the 0.01 level, demonstrating strong

and consistent relationships among the variables. Overall, these findings suggest

that problematic online gaming is associated with a range of negative psychological

and behavioral outcomes, including increased aggression, poorer sleep quality, and

greater sedentary behavior. This highlights the multifaceted impact of gaming

addiction on adolescents’ mental health and lifestyle patterns.

Overall, the findings of the present study indicate that problematic online gam-

ing is significantly associated with increased aggression, poorer sleep quality, and

greater sedentary behavior among adolescents. The positive correlations among

all study variables suggest that excessive engagement in online gaming may nega-

tively influence adolescents’ emotional regulation, behavioral patterns, and overall

well-being. In particular, adolescents with higher levels of gaming addiction were

more likely to experience aggressive tendencies, sleep disturbances, and reduced

physical activity, highlighting the multidimensional impact of problematic gaming

on psychological and lifestyle outcomes.

Furthermore, the strong associations between aggression, poor sleep quality, and

sedentary behavior emphasize the interconnected nature of adolescents’ mental

and physical health. These findings suggest that unhealthy gaming behaviors may

contribute to broader psychosocial difficulties that affect daily functioning and

healthy development. Therefore, there is a need for parents, educators, and mental

health professionals to promote balanced gaming habits, healthy sleep routines,

and physically active lifestyles among adolescents.
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Table 4.5: Mediation Analysis of Sedentary Behavior in the Relationship between Problematic Online Gaming and Aggression (N = 300)

Path Predictor → Outcome B SE t p 95% CI

LL UL

A POGQ TOT → ASAQ TOT 0.117 0.030 3.85 <0.001 0.057 0.177

B ASAQ TOT → AQ TOTAL 0.831 0.185 4.49 <0.001 0.467 1.196

C POGQ TOT → AQ TOTAL (Total Effect) 0.985 0.100 9.83 <0.001 0.788 1.182

c’ POGQ TOT → AQ TOTAL (Direct Effect) 0.888 0.100 8.92 <0.001 0.692 1.084

Note: POGQ TOT = Problematic Online Gaming total score; ASAQ TOT = Aggression total score; PSQI TOTAL = Sleep Quality total Score.
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The mediation analysis using PROCESS Model 4 indicated that problematic on-

line gaming (POGQ TOT) had a significant positive total effect on aggression

(AQ TOTAL), explaining 24.5% of the variance (R2 = .245, p < .001). When the

mediator, sedentary behavior (ASAQ TOT), was included in the model, the direct

effect of problematic gaming on aggression remained significant but was reduced

(from B = .985 to B = .888), suggesting partial mediation.

Problematic gaming significantly predicted sedentary behavior (B = .117, p <

.001), and sedentary behavior, in turn, significantly predicted aggression (B =

.831, p < .001). The indirect effect of problematic gaming on aggression through

sedentary behavior was significant (B = .097), as the 95% bootstrap confidence

interval did not include zero [0.044, 0.171], confirming the presence of a mediation

effect.

Overall, these findings suggest that higher levels of problematic gaming are as-

sociated with increased aggression both directly and indirectly through increased

sedentary behavior, highlighting sedentary behavior as a meaningful psychological

mechanism linking gaming addiction to aggressive outcomes.

Table 4.5 shows that gaming addiction had a significant total effect on aggression

(B = .985, p < .001). When sedentary behavior was included as a mediator,

the direct effect of gaming addiction on aggression remained significant but was

reduced (B = .888, p < .001), indicating partial mediation.

Gaming addiction significantly predicted sedentary behavior (B = .117, p < .001),

and sedentary behavior, in turn, significantly predicted aggression (B = .831,

p < .001). The indirect effect of gaming addiction on aggression through sedentary

behavior was significant (B = .097), with the 95% bootstrap confidence interval

not including zero [0.044, 0.171]. Overall, the mediation analysis demonstrated

that sedentary behavior partially mediates the relationship between problematic

online gaming and aggression among adolescents. Problematic gaming directly

increased aggression and also indirectly contributed to it through increased seden-

tary activity, highlighting sedentary behavior as an important mechanism linking

gaming addiction with aggression.
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Table 4.6: Mediation Analysis of Sedentary Behavior in the Relationship between Problematic Online Gaming Addiction and Sleep
Quality (N = 300)

Path Predictor → Outcome B SE t p 95% CI

LL UL

Total Effect (c) POGQ TOT → PSQI TOT 0.557 0.047 11.729 0.000 0.463 0.650

Direct Effect (c’) POGQ TOT → PSQI TOT 0.524 0.048 10.929 0.000 0.429 0.618

Indirect Effect (a× b) POGQ TOT → ASAQ TOT → PSQI TOT 0.033 0.012 – – 0.012 0.060

Mediator Path (a) POGQ TOT → ASAQ TOT 0.117 0.030 3.851 0.000 0.057 0.177

Mediator Path (b) ASAQ TOT → PSQI TOT 0.284 0.089 3.184 0.002 0.108 0.459

Note: POGQ TOT = Problematic Online Gaming total score; ASAQ TOT = Agression score; PSQI TOT = Sleep Quality total score.



Results 57

Figure 4.3: Path Diagram of Sedentary Behavior in the Relationship between
Problematic Online Gaming Addiction and Sleep Quality

The mediation analysis examined whether aggression (ASAQ TOT) mediated the

relationship between gaming addiction (POGQ TOT) and sleep quality (PSQI

TOT) among adolescents (N = 300). The total effect of gaming addiction on sleep

quality (path c) was significant (B = 0.557, SE = 0.047, t = 11.729, p < .001,

95% CI [0.463, 0.650]), indicating that higher gaming addiction is associated with

poorer sleep quality. When aggression was included as a mediator, the direct effect

of gaming addiction on sleep quality (path c’) remained significant (B = 0.524,

SE = 0.048, t = 10.929, p < .001, 95% CI [0.429, 0.618]), while the indirect effect

through aggression (path a*b) was small but significant (B = 0.033, BootSE =

0.012, 95% CI [0.012, 0.060]). The mediator paths showed that gaming addiction

significantly predicted aggression (patha: B=0.117, SE=0.030, t=3.851, p<.001,

95% CI [0.057,0.177]), and aggression turn, significantly predicted poorer sleep

quality (pathb: B=0.284, SE=0.089, t=3.184, p=.002, 95% CI [0.108, 0.459]).

These results indicate that aggression partially mediates the relationship between

gaming addiction and sleep quality, suggesting that gaming addiction contributes

to poorer sleep both directly and indirectly by increasing aggressive tendencies.

Overall, aggression accounts for a modest but significant portion of the effect,
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highlighting the role of emotional and behavioral factors in sleep disturbances

associated with gaming addiction.

Table 4.6 shows that gaming addiction had a significant total effect on sleep

quality (B = .557, p < .001), indicating that higher gaming addiction was associ-

ated with poorer sleep quality. After including sedentary behavior as a mediator,

the direct effect remained significant but decreased in magnitude (B = .524, p

< .001), suggesting partial mediation. Gaming addiction significantly predicted

sedentary behavior (B = .117, p < .001), and sedentary behavior significantly pre-

dicted poorer sleep quality (B = .284, p = .002). The indirect effect of gaming

addiction on sleep quality through sedentary behavior was significant (B = .033),

with a 95% bootstrap confidence interval [.012, .060] that did not include zero.

These results indicates that sedentary behavior partially mediates the association

between gaming addiction and sleep quality among adolescents.



Chapter 5

Discussion and Conclusion

5.1 Discussion

The present study aimed to investigate the psychological and behavioral conse-

quences of gaming addiction among adolescents, particularly examining its rela-

tionship with sedentary behaviors, aggression, and sleep quality. The focus of

present study was to determine whether sedentary behaviors act as a mediating

mechanism through which gaming addiction influences psychological outcomes.

Moreover, the study also sought to explore how excessive gaming contributes to

emotional dysregulation and disturbed daily functioning in adolescents within the

local Pakistani context (PJNS, 2024).

The first hypothesis examined that gaming addiction would be positively associ-

ated with sedentary behavior. The results supported this hypothesis, showing a

significant positive correlation (ρ= .286, p < .01). This indicates that adolescents

with higher tendencies toward problematic gaming spend more time engaged in

low-energy, screen-based activities, thereby reducing participation in physical ac-

tivity. This finding is consistent with prior studies demonstrating that prolonged

gaming contributes to sedentary lifestyles, which are risk factors for obesity, poor

cardiovascular health, and reduced psychosocial well-being in adolescents (Stiglic

& Viner, 2019; Saunders et al., 2020). From a theoretical perspective, this finding

aligns with the displacement hypothesis, which suggests that time spent on digital

activities such as gaming may replace other health-promoting behaviors, including

59
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physical exercise and outdoor play (Sigman, 2012). In the Pakistani context, where

urban adolescents often have limited opportunities for structured recreational ac-

tivities, excessive gaming may exacerbate sedentary patterns, further contributing

to health risks.

The second hypothesis examined whether gaming addiction would be positively

associated with aggression. The findings indicated a moderate positive correla-

tion (ρ = .511, p < .01), confirming that adolescents with higher levels of gaming

addiction are more likely to exhibit aggressive behaviors. These results are con-

sistent with the General Aggression Model (GAM; Anderson & Bushman, 2002),

which posits that exposure to violent or competitive gaming environments can

increase aggressive thoughts, feelings, and behaviors through heightened arousal,

desensitization, and impaired self-regulation. Previous empirical studies support

this relationship, suggesting that problematic gaming is linked to both reactive

and proactive aggression in adolescents (Anderson et al., 2017; Gentile et al.,

2019). Within the present sample, the moderate correlation suggests that while

gaming is a significant predictor of aggression, other contextual and individual

factors—such as family environment, peer influences, and personality traits—may

also contribute. These findings highlight the importance of addressing behavioral

regulation in adolescents who engage in high levels of gaming.

The third hypothesis proposed a negative association between gaming addiction

and sleep quality. Consistent with this hypothesis, gaming addiction showed a

strong positive correlation with poor sleep quality (ρ = .566, p < .01), indicat-

ing that adolescents with higher levels of gaming addiction experience more sleep

disturbances. This finding corroborates previous research showing that prolonged

screen exposure, particularly before bedtime, delays sleep onset, reduces total sleep

time, and disrupts circadian rhythms (Hale & Guan, 2015; Chaput et al., 2019).

The mechanisms underlying this relationship may include heightened physiological

and cognitive arousal due to stimulating gaming content, exposure to blue light

affecting melatonin production, and displacement of bedtime routines. Poor sleep,

in turn, is associated with a range of negative outcomes, including impaired cog-

nitive functioning, emotional dysregulation, and increased risk of depressive and
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anxiety symptoms (Lo et al., 2016). These results suggest that interventions tar-

geting gaming behaviors should also consider strategies to improve sleep hygiene

among adolescents.

The fourth hypothesis (H4a) examined whether sedentary behavior mediates the

relationship between gaming addiction and aggression. Mediation analyses indi-

cated partial mediation, suggesting that gaming addiction contributes to aggres-

sion both directly and indirectly through increased sedentary behavior. Specifi-

cally, adolescents with higher gaming addiction engaged in more sedentary behav-

iors, which in turn were associated with higher aggression levels. This finding is

consistent with research demonstrating that sedentary lifestyles are linked with

poor mood regulation, irritability, and increased externalizing behaviors in youth

(Biddle & Asare, 2011). Sedentary behavior may reduce opportunities for physical

activity that help regulate arousal and stress, exacerbating aggressive tendencies.

In the Pakistani context, adolescents may face structural barriers to engaging

in outdoor physical activities, such as limited recreational spaces, parental re-

strictions, or high academic demands, which may amplify the negative impact of

gaming-related sedentary behavior on aggression.

The fifth hypothesis (H4b) proposed that sedentary behavior would mediate the

relationship between gaming addiction and sleep quality. Mediation analyses re-

vealed partial mediation, with sedentary behavior significantly linking gaming

addiction to poorer sleep outcomes. Adolescents with higher gaming addiction

tended to spend more time in sedentary activities, which was associated with

greater sleep disturbances. These results support evidence suggesting that physi-

cal inactivity negatively affects sleep quality by reducing sleep drive and altering

circadian patterns (Kredlow et al., 2015).

Sedentary behavior may also indirectly affect sleep by increasing daytime fatigue,

disrupting energy balance, and reinforcing irregular sleep-wake patterns. The find-

ings underscore the role of lifestyle behaviors as mechanisms linking gaming addic-

tion with sleep impairment and highlight the importance of encouraging physical

activity to promote better sleep in adolescents.
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Collectively, the findings indicate that gaming addiction is associated with multi-

ple interrelated behavioral and psychological outcomes, including increased aggres-

sion, poorer sleep quality, and higher sedentary behavior. The mediation results

highlight sedentary behavior as a critical behavioral mechanism linking gaming

addiction with aggression and sleep disturbances. These results emphasize that

the consequences of problematic gaming extend beyond emotional and cognitive

domains, affecting adolescents’ daily routines, physical activity levels, and over-

all health. The study also provides valuable context for Pakistani adolescents,

a population for which research on gaming-related behavioral outcomes is lim-

ited. The findings suggest that interventions aimed at reducing gaming addiction

should simultaneously address sedentary behavior, aggression, and sleep hygiene to

maximize effectiveness. Strategies may include promoting structured recreational

activities, encouraging regular physical activity, implementing school-based aware-

ness programs, and providing guidance for healthy gaming habits.

5.2 Conclusion

The present study investigated the psychological and behavioral consequences of

gaming addiction among adolescents, with particular emphasis on the mediating

role of sedentary behavior in the relationships between gaming addiction, aggres-

sion, and sleep quality. The findings provide substantial empirical support for the

growing body of literature suggesting that excessive and uncontrolled engagement

in digital gaming is not merely a recreational concern but a significant public

health issue affecting adolescents’ emotional, behavioral, and physiological well-

being (Pakistan Journal of Neurological Sciences [PJNS], 2024; Stiglic & Viner,

2019).

The results demonstrated a significant positive association between gaming ad-

diction and sedentary behavior, reinforcing existing evidence that screen-based

activities displace physical movement and active lifestyles among young individ-

uals (Saunders et al., 2020). Adolescents who spend prolonged hours gaming are

more likely to engage in low-energy, prolonged sitting behaviors, which contribute
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to broader health concerns such as reduced physical fitness, metabolic risks, and

psychological distress.

A strong positive relationship was also found between gaming addiction and ag-

gression. This finding aligns with the General Aggression Model (GAM) pro-

posed by Anderson and Bushman (2002), which explains how repeated exposure

to violent or competitive gaming environments may influence cognitive scripts,

emotional arousal, and behavioral responses, ultimately increasing aggressive ten-

dencies. Similar findings reported by Gentile et al. (2019) further support the

notion that excessive gaming can shape maladaptive behavioral patterns through

repeated reinforcement of aggressive thoughts and reactions.

Moreover, the study revealed a significant association between gaming addiction

and poor sleep quality. This supports earlier research demonstrating that pro-

longed screen exposure, particularly before bedtime, disrupts circadian rhythms,

suppresses melatonin production, and leads to delayed sleep onset and poor sleep

hygiene among adolescents (Hale & Guan, 2015; Chaput et al., 2019). Poor sleep,

in turn, has been linked to emotional dysregulation, irritability, and impaired cog-

nitive functioning, thereby compounding the psychological risks associated with

excessive gaming.

A key contribution of this study lies in identifying sedentary behavior as a mediat-

ing variable that explains how gaming addiction indirectly contributes to increased

aggression and sleep disturbances. This mediating role is consistent with the lit-

erature emphasizing how physical inactivity contributes to psychological distress,

mood disturbances, and sleep problems (Biddle & Asare, 2011; Kredlow et al.,

2015). By establishing this mediational pathway, the study highlights that gaming

addiction affects adolescents not only directly but also indirectly through lifestyle

patterns characterized by inactivity and prolonged sitting.

Furthermore, the findings were interpreted through the lens of Self-Determination

Theory (SDT) (Deci & Ryan, 2000), which posits that unmet psychological needs

for autonomy, competence, and relatedness may drive adolescents toward excessive

gaming as a compensatory behavior. This theoretical integration strengthens the
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understanding of gaming addiction as a multidimensional phenomenon influenced

by psychological needs, behavioral patterns, and physiological outcomes.

5.3 Limitations

Despite its contributions, several limitations must be acknowledged:

i. The use of self-report measures may introduce recall bias and social desir-

ability bias.

ii. The sample was limited to Rawalpindi and Islamabad, affecting generaliz-

ability.

iii. The cross-sectional design restricts causal interpretations.

Future research should incorporate longitudinal designs, larger and more diverse

samples, and qualitative approaches to gain deeper insights into adolescents’ gam-

ing experiences.

5.4 Research Implications

This study will provide valuable insights into how online gaming affects adoles-

cents’ mental health and behavioral patterns, including aggression, sleep quality,

and sedentary lifestyles. It highlights the importance of balancing screen time

with physical activity and adequate sleep to maintain emotional and psychologi-

cal well-being. The research also aims to increase awareness among adolescents,

parents, and educators regarding responsible gaming habits. Based on the find-

ings, preventive strategies can be developed by identifying key risk factors such

as excessive gaming and prolonged inactivity. Schools and families can implement

structured programs to limit gaming, promote physical activity, and encourage

healthy sleep routines, while mental health professionals can design targeted be-

havioral or educational interventions to address aggression and poor sleep. The

study also contributes to theoretical understanding by applying Self-Determination

Theory (SDT), demonstrating how unmet needs for autonomy, competence, and

relatedness may drive excessive gaming. Examining sedentary behavior as a me-

diating factor clarifies the underlying mechanisms linking gaming addiction to
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psychological and physical outcomes, laying the groundwork for future research

on adolescent gaming in Pakistan.

5.5 Recommendations

Based on the findings and limitations of the present study, several recommenda-

tions can be proposed for future research related to gaming addiction, aggression,

sleep quality, and sedentary behavior.

i. Future research should adopt longitudinal and multi-method research de-

signs to examine the temporal and developmental relationships between

gaming addiction, aggression, sleep quality, and sedentary behavior. Follow-

ing adolescents and young adults over extended periods would help clarify

causal pathways and reciprocal effects, offering stronger evidence than cross-

sectional associations regarding how excessive gaming influences emotional

regulation, sleep patterns, and behavioral outcomes over time.

ii. Subsequent studies should incorporate qualitative methodologies, such as in-

depth interviews, focus groups, or narrative approaches, to capture culturally

grounded experiences of gaming behavior in Pakistan. Given that gaming

practices, family supervision, and leisure norms are culturally embedded,

qualitative data may enhance contextual sensitivity and provide richer in-

sights into motivations, perceived benefits, and psychosocial consequences of

excessive gaming that may not be fully captured through self-report scales

alone.

iii. The demographic scope of future research should be broadened to include

participants from rural areas, diverse socioeconomic backgrounds, and dif-

ferent educational settings. Including underrepresented populations would

offer a more comprehensive understanding of how sociocultural and economic

factors shape gaming behavior, physical activity levels, sleep habits, and ag-

gression. Comparative studies across urban–rural contexts or provinces may

further identify context-specific risk and protective factors.

iv. Future studies should examine potential psychological mediators and moder-

ators in the relationship between gaming addiction and behavioral outcomes.



Discussion and Conclusion 66

Variables such as emotion regulation, impulsivity, coping strategies, peer in-

fluence, parental monitoring, and social support may help explain individual

differences in vulnerability or resilience. Identifying these mechanisms can

contribute to theoretical refinement and inform more targeted intervention

strategies.

v. The clinical implications of the findings warrant particular attention. Men-

tal health professionals working with adolescents and young adults should

routinely assess gaming habits, sleep quality, and physical activity levels dur-

ing psychological evaluations. Integrating psychoeducation about healthy

gaming limits, sleep hygiene, and emotional regulation into counseling and

school-based mental health services may help reduce aggression and improve

overall well-being.

vi. Intervention programs should move beyond individual-level approaches and

consider family- and school-based strategies. The interconnectedness ob-

served among gaming addiction, sleep disruption, sedentary behavior, and

aggression suggests that collaborative interventions involving parents, teach-

ers, and peers may be more effective.

vii. Future research should explore resilience and protective factors among indi-

viduals who engage in gaming but do not exhibit problematic behaviors or

adverse psychological outcomes. Factors such as balanced leisure routines,

strong family bonds, religious or cultural values, physical activity engage-

ment, and emotional intelligence may buffer against the negative effects of

excessive gaming. Understanding these strengths can support the develop-

ment of culturally congruent prevention programs.

viii. Academic, clinical, and policy-level collaboration is recommended to design

culturally sensitive guidelines and intervention manuals addressing gaming

addiction in Pakistan. Such resources may integrate research evidence with

practical strategies for promoting healthy digital habits, physical activity,

sleep regulation, and emotional well-being. These initiatives could be im-

plemented in schools, universities, and community mental health settings to

mitigate the rising impact of problematic gaming behaviors.
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                                            ASSENT FORM 

   I Adeena Arzoo student of MS Psychology at Capital University of Science and 

Technology (CUST), Islamabad, I am conducting a research study as part of my academic 

requirements. Participants will be asked to complete a questionnaire, which will take 

approximately 20–30 minutes to complete. All information obtained during this research will be 

kept strictly confidential and will be analyzed anonymously. The identity of the participants and 

any personal information will not be disclosed or used for any purpose other than this research. 

There are no anticipated risks associated with participation in this study. This research aims to 

contribute to bridging the existing knowledge gap in the relevant area. Participation in the study 

is entirely voluntary, and participants have the right to withdraw from the study at any time 

without any penalty. 

Contact Information 

MSP241015@cust.pk  

Adeena Arzoo  

Capital University of Science and Technology 

 

Parent/Guardian Consent 

I have read/understood this form discussed it with my child, and consent to their participation. 

 Signature: ________________  
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Date: __________ 

 

 

Demographic Information Sheet: 

Please tick (✓) the appropriate option or fill in the blank. 

 

 

1. Age: 

__________ Years 

2. Gender: 

☐ Male            ☐ Female 

3. City: 

☐ Rawalpindi     ☐ Islamabad 

4. Family Structure: 

☐ Nuclear            ☐ Joint        ☐ Single Parent 

5. Socioeconomic Status: 

☐ Lower              ☐ Middle       ☐ Upper 
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           Questionnaire no 01: 

Instructions: Read each sentence. Choose how true it is for you. 

Rating Scale: 

1 = Not at all | 2 = Rarely | 3 = Sometimes | 4 = Most times | 5 = Every time 

 

 

No. Statement 
Not 

at all 
Rarely  

Sometimes 

Most 

times 

Every 

time 

1 
When you are not gaming, how often do you think about playing a 

game or how it would feel to play at that moment? 

     

2 How often do you play longer than originally planned?      

3 
How often do you feel depressed or irritable when not gaming, 

only for these feelings to disappear when you start playing? 

     

4 
How often do you feel that you should reduce the amount of time 

you spend gaming? 

     

5 
How often do the people around you complain that you are gaming 

too much? 

     

6 
How often do you fail to meet up with a friend because you were 

gaming? 

     

7 How often do you daydream about gaming?      

8 How often do you lose track of time when gaming?      

9 
How often do you get restless or irritable if you are unable to play 

games for a few days? 

     

10 
How often do you unsuccessfully try to reduce the time you spend 

on gaming? 

     

11 
How often do you argue with your parents and/or your partner 

because of gaming? 

     

12 
How often do you neglect other activities because you would 

rather game? 
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    Questionnaire no: 2 

Think about a normal school week, and write down how long you spend doing the following activities 

before and after school each day 

 

1 Watching TV      

2 Watching videos/DVDs      

3 
Using the computer for 

fun 

 
. 

   

4 
Using the computer for 

doing homework 

 
. . 

  

5 
Doing homework not on 

the computer 
. . . 

  

6 Reading for fun . . .   

7 Being tutored . . .   

8 Travel (car/bus/train) . . .   

9 Doing crafts or hobbies . . .   

 

10 

Sitting around (chatting 

with friends/on the 

phone/chilling) 

 

. 

 

. 

 

. 

  

11 
Playing/practicing a 

musical instrument 
. . . . . 

 

Think about a normal weekend and write down how long you spend doing the following activities on the 

weekend. 

No. Activity 
Saturday 

(Hours\Minutes) 

Sunday 

(Hours\Minutes) 

1 Watching TV . . 

2 Watching videos/DVDs . . 

3 Using the computer for fun . . 

4 Using the computer for doing homework . . 
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5 Doing homework not on the computer . . 

6 Reading for fun . . 

7 Being tutored . . 

8 Travel (car/bus/train) . . 

9 Doing crafts or hobbies . . 

10 Sitting around (chatting with friends/on the phone/chilling) . . 

11 Playing/practicing a musical instrument . . 

12 Going to church or Saturday school . . 
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              Questionnaire No. 3 

 

Instructions: Read each sentence. Choose how true it is for you. 

 

• Not true → 0   A little true → 1  Sometimes true → 2  Mostly true → 3  Always true → 4 

 

 

 

 

No. 

 

Statement 
Not 

true 

A 

little 

true 

Sometimes 

true 

Mostly 

true 

Always 

true 

1 My friends think I get angry quickly      

2 I think hitting is okay to protect myself      

3 
When people are very nice to me, I feel something is 

wrong 

     

4 I tell my friends when I do not agree with them      

5 I have broken things when I was very angry      

6 I argue a lot when people disagree with me      

7 I often feel angry or upset inside      

8 Sometimes I feel like hitting someone      

9 I usually stay calm      

10 I do not trust strangers who are too friendly      

11 I have scared or threatened people      

12 I get angry fast but calm down fast      

13 If someone makes me very angry, I may hit them      
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14 When people annoy me, I say what I feel     

15 I feel jealous of others      

16 I believe hitting someone is never okay      

17 I feel life is unfair to me      

18 I cannot control my anger easily      

19 People can see when I am upset      

20 I think people talk about me behind my back      

21 I disagree with people a lot      

22 If someone hits me, I hit back      

23 I feel like I might explode with anger      

24 Others get better chances than me      

25 Some people made me so angry that we fought      

26 I feel my friends talk about me      

27 My friends say I argue a lot      

28 I get angry for no clear reason      

29 I fight more than others my age      
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      Questionnaire No: 04 

 

Instructions: The following questions relate to your usual sleep habits during the past month only. Your answers 

should indicate the most accurate reply for most days and nights in the past month. Please answer all 

questions. 

1. During the past month, what time have you usually gone to bed at night?   

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each night?   

3. During the past month, what time have you usually gotten up in the morning?   

4. During the past month, how many hours of actual sleep did you get at night? (This may be different than the 

number of hours you spent in bed.)   

 

 

5. During the past month, how often have you had 

trouble sleeping because you… 

Not during 

the past 

month 

Less than 

once a 

week 

Once or 

twice a 

week 

Three or more 

times a week 

 

a. Cannot get to sleep within 30 minutes     

b. Wake up in the middle of the night or early 

morning 

    

c. Have to get up to use the bathroom     

d. Cannot breathe comfortably     

e. Cough or “sleep soundly.     

f. Feel too cold     

g. Feel too hot     

h. Have bad dreams      

i. Have pain     

j. Other reason(s), please describe:     



Appendix-A 85

96 
 

6. During the past month, how often have you 

taken medicine to help you sleep 

(Doctor’s medicine or store medicine) 

    

7. During the past month, how often have you had 

trouble staying awake while driving, eating meals, 

or engaging in social activity? 

    

 No 

problem 

at all 

Only a 

very 

slight 

problem 

Somewhat 

of a 

problem 

A very big 

problem 

8. During the past month, how much of a problem 

has it been for you to keep up enough enthusiasm 

to get things done? 

     

 Very 

good 

Fairl

y 

good 

Fairly 

bad 

Very 

bad 

9. During the past month, how would you rate 

your sleep quality overall? 

    

 No 

room 

mate 

roommate in 

other room 

same room but 

not same bed 

Room 

mate in 

same bed 

10. Do you have a roommate?     

 Not 

during 

the past 

month 

Less than 

once a week 

Once or twice 

a week 

Three or 

more times 

a week 

If you have a roommate or, ask him/her how often 

in the past month you have 

had: 

    

a. making sound while sleeping     

b. Stopping breathing for a little while sleeping     
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c. Legs moving while you sleep”     

d. Feeling confused or mixed up while sleeping”     

e. Any other moving around or trouble staying 

still while sleeping, explain here” 
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