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Online gaming addiction, characterized by compulsive engagement and impaired self-regulation, 
negatively a�ects personal, social, and academic functioning. It involves psychological mechanisms 
such as operant conditioning through reward systems and maladaptive emotional regulation. 
Neurobiologically, gaming addiction is linked to dopamine dysregulation, impairing impulse control 
and emotional regulation. Social factors, including virtual communities and in-game incentives, 
further sustain addictive behaviours. ICDs, such as pathological gambling and kleptomania, share 
overlapping characteristics with gaming addiction, including de�cits in impulse control and 
reward-processing dysfunction. Both conditions involve diminished activity in brain regions such as 
the prefrontal cortex, exacerbating compulsive behaviours. High impulsivity is a predictor of both 
disorders, with individuals seeking immediate grati�cation despite long-term negative 
consequences. The review highlights that existing research lacks longitudinal studies and 
cross-cultural insights, limiting the understanding of addiction trajectories and the e�ectiveness of 
interventions. Emerging technologies, such as virtual and augmented reality, present additional 
challenges by intensifying immersion and escapism, requiring further investigation. E�ective 
treatment strategies include cognitive-behavioral therapy (CBT) to restructure thoughts and develop 
healthier behaviours. Pharmacological interventions, such as selective serotonin reuptake inhibitors 
(SSRIs), are also used to address co-occurring conditions like anxiety and depression. Integrated 
approaches involving family therapy and impulse control training are essential for addressing both 
gaming addiction and ICDs comprehensively. Future research should focus on re�ning diagnostic 
frameworks, developing culturally relevant interventions, and exploring the interplay between 
gaming addiction and ICDs to enhance public health strategies.
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�e rapid expansion of digital technologies has fuelled the 
popularity of online gaming, transforming it into a global 
entertainment medium. While casual gaming o�ers cognitive 
and social bene�ts, prolonged and excessive gaming can lead to 
behavioral disorders. �e Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) introduced Internet Gaming 
Disorder (IGD) in 2013 as a condition characterized by 
problematic gaming behaviour. Similarly, the International 
Classi�cation of Diseases (ICD-11) by the World Health 
Organization (WHO) recognized Gaming Disorder (GD) in 
2018, broadening the focus to both online and o�ine gaming 
behaviours [1]. �e clinical de�nitions of IGD and GD highlight 
the loss of control over gaming, preoccupation, and the 
continuation of gaming despite adverse consequences. �ese 
conditions di�er from casual gaming, which does not interfere 
with daily functioning. �e DSM-5 limits its criteria to online 
gaming, whereas the ICD-11 expands the de�nition to include 
o�ine activities as well. Both classi�cations emphasize the 
necessity of addressing this growing issue, but their distinct 
scopes present challenges in harmonizing research and 
intervention e�orts [2].

 Studies show that the prevalence of IGD varies widely 
depending on population and methodology, with rates ranging 

from 1.3% to 19.9% among adolescents and young adults. A 
meta-analysis reported a prevalence rate of 6.2% among 
medical students, re�ecting their heightened susceptibility 
due to stress and demanding schedules. Regional studies 
indicate further variations, with Egypt reporting a prevalence 
of 10.9% and Saudi Arabia 8.8%, likely in�uenced by local 
gaming cultures [3]. Despite increasing research interest, 
methodological inconsistencies such as di�erences in 
diagnostic criteria and assessment tools pose challenges in 
comparing �ndings across studies. �e DSM-5 and ICD-11 
frameworks are not entirely aligned, contributing to the 
variation in reported prevalence rates and complicating the 
development of e�ective public health strategies [4].

 Although research into gaming addiction is expanding, 
the link between gaming addiction and ICDs remains 
underexplored. Given that both IGD and ICDs involve de�cits 
in self-regulation and reward-processing mechanisms, 
investigating their shared pathways could provide valuable 
insights for interventions [5]. �is review aims to explore the 
intersection between online gaming addiction and ICDs, 
focusing on their overlapping mechanisms and clinical 
implications. Addressing this relationship is essential for 
re�ning diagnostic frameworks and guiding the development 
of targeted therapeutic strategies.

Online Gaming Addiction: Definition and Mechanisms
Online gaming addiction is a behavioral disorder characterized 
by compulsive engagement in gaming activities, resulting in 
signi�cant impairments in personal, social, or academic 
functioning. �e development and persistence of this condition 
are driven by intricate interactions between psychological, 
neurobiological, behavioral, and social mechanisms, making it 
essential to explore these dimensions for e�ective intervention.

Psychological mechanisms
Online games incorporate reward systems that trigger 
immediate grati�cation, reinforcing frequent gaming. �ese 
rewards ranging from points and virtual achievements to 
character advancements activate the brain’s reward pathways, 
encouraging players to continue gaming. �is process aligns 
with the concept of operant conditioning, where positive 
reinforcement strengthens behaviour over time [6]. As players 
become accustomed to receiving instant rewards, they �nd it 
challenging to disengage, reinforcing the cycle of play. In 
addition to reward-seeking, emotional regulation plays a crucial 
role. Individuals o�en turn to gaming to manage negative 
emotions such as stress, anxiety, or boredom. �e immersive 
nature of games provides temporary relief, which can create a 
pattern of maladaptive emotional dependence. Over time, this 
reliance hinders the development of healthier coping strategies, 
increasing the risk of addiction and emotional instability[7]. As 
a result, gaming shi�s from a recreational activity to an 
emotional crutch.

Neurobiological mechanisms
From a neurobiological perspective, gaming addiction involves 
the dysregulation of dopamine, a neurotransmitter responsible 
for pleasure and reward. Studies show that gaming can release 
dopamine levels comparable to those observed in substance 
addictions, reinforcing compulsive behavior and contributing 
to the development of tolerance. With time, players need longer 
or more intense gaming sessions to experience the same 
satisfaction, further entrenching addictive patterns. Functional 
magnetic resonance imaging (fMRI) studies reveal that 
excessive gaming a�ects key brain regions responsible for 
executive functions. For instance, reduced activity in the 
prefrontal cortex responsible for impulse control and 
decision-making has been observed in individuals with gaming 
addiction. Additionally, the anterior cingulate cortex, which 
regulates emotions, shows diminished activity, impairing 
emotional regulation and reinforcing dependence on gaming as 
an emotional outlet [8].

Behavioral and social factors
Social interaction within gaming environments plays a 
signi�cant role in sustaining addictive behavior. Multiplayer 
games create virtual communities where players form bonds, 
collaborate, or compete, ful�lling social needs. �ese 
interactions provide a sense of belonging, which can become 
particularly appealing for individuals experiencing social 
isolation in o�ine settings. Additionally, real-time gaming 
events and team-based competitions foster a fear of missing out 
(FOMO), further encouraging prolonged gaming. Behavioral 
reinforcement mechanisms embedded in games, such as loot 
boxes, daily login rewards, and leaderboards, contribute to 
addiction through intermittent reinforcement. �is strategy 

mirrors gambling behavior by o�ering unpredictable rewards, 
which increases engagement and makes it harder for individuals 
to break away from gaming sessions [9].

Impulse Control Disorders: Overview and Relevance
ICDs are psychiatric conditions marked by di�culty in resisting 
urges or impulses that can result in harmful outcomes. �ese 
disorders disrupt personal, social, and occupational 
functioning. Examples include pathological gambling, 
kleptomania (compulsive stealing), trichotillomania 
(compulsive hair-pulling), and intermittent explosive disorder 
(uncontrolled anger). ICDs stem from impairments in brain 
regions such as the prefrontal cortex, which plays a crucial role 
in behavioral regulation and decision-making [10]. 
Dysfunctions in this region reduce inhibitory control, 
impairing the ability to resist impulses. Alterations in dopamine 
pathways, involved in reward processing, further exacerbate 
compulsive behaviors by intensifying the desire for immediate 
grati�cation. �is neurological imbalance leads individuals to 
act impulsively despite being aware of the negative 
consequences [11].

 ICDs frequently co-occur with mental health conditions 
like anxiety, depression, and substance use disorders. For 
instance, individuals with trichotillomania o�en use 
hair-pulling to manage anxiety, while pathological gambling is 
linked to higher rates of depression. �e overlap of symptoms 
makes diagnosis and treatment complex, as it is challenging to 
identify the primary disorder. Treatment typically involves 
cognitive-behavioral therapy (CBT) alongside pharmacological 
interventions to address both the impulse disorder and 
coexisting conditions [12]. �e relationship between ICDs and 
online gaming addiction highlights shared neurological 
pathways, including de�cits in impulse regulation and 
heightened dopamine activity. Both conditions re�ect a lack of 
control over behaviours driven by reward-seeking tendencies, 
emphasizing the need for integrated treatment strategies. 
Recognizing these parallels is crucial for developing 
comprehensive interventions that address multiple compulsive 
behaviours and improve patient outcomes [13].

Interlink Between Online Gaming Addiction and ICDs
Impulsivity as a predictor
Impulsivity plays a crucial role in the development of behavioral 
addictions, including online gaming addiction, and is closely 
associated with ICDs. Impulsive individuals are more likely to 
engage in behaviours that provide immediate grati�cation, even 
at the expense of long-term consequences. Studies have shown 
that high levels of impulsivity, characterized by di�culty 
delaying rewards, predict the onset and severity of gaming 
addiction. For example, adolescents with elevated impulsivity 
scores are more prone to excessive gaming due to the immediate 
rewards and social feedback o�ered by online games. Moreover, 
the inability to control urges leads to gaming sessions extending 
for hours, disrupting daily life activities. �is aligns with 
�ndings in ICD-related behaviours, where impulsivity drives 
maladaptive actions such as pathological gambling or 
compulsive shopping [14].

Shared neurobiological mechanisms
Research highlights that gaming addiction and ICDs share 
overlapping neurobiological mechanisms, particularly 

involving the brain's reward and self-control circuits. Both 
conditions are linked to dysfunctions in the dopaminergic 
system, which regulates pleasure and motivation. Impairments in 
the prefrontal cortex, responsible for impulse regulation and 
decision-making, further exacerbate compulsive behaviours 
observed in both online gaming addiction and ICDs. 
Neuroimaging studies suggest that frequent gamers and 
individuals with ICDs show hyperactivity in the nucleus 
accumbens, a key region involved in the brain's reward pathway 
indicating heightened sensitivity to stimuli. �ese �ndings align 
with substance addiction models, suggesting that both behavioral 
addictions and ICDs stem from similar neural de�cits, 
particularly reduced control over rewarding impulses [15]. 

Behavioral correlates
Individuals with gaming addiction o�en exhibit behaviours 
such as neglecting responsibilities, prioritizing gaming over 
work or education, and making impulsive decisions that 
negatively impact their social and personal lives. Similar 
patterns are seen in ICDs, where individuals struggle to resist 
harmful urges, leading to detrimental outcomes like �nancial 
ruin or interpersonal con�ict. For example, just as individuals 
with compulsive gambling pursue betting despite repeated 
losses, gamers continue playing despite negative academic 
performance or deteriorating social relationships. �is 
behavioral overlap suggests that both conditions involve 
diminished self-control, re�ecting broader de�cits in executive 
function [16].

Case studies
Several studies illustrate the co-occurrence of gaming addiction 
and ICDs. One case involved a young adult with both gaming 
addiction and compulsive gambling tendencies, highlighting 
shared impulsive behaviours and neural mechanisms. Another 
longitudinal study identi�ed that adolescents with ICD 
symptoms were more likely to develop problematic gaming 
habits over time, indicating a bidirectional relationship between 
these disorders. �ese cases emphasize the need for targeted 
interventions addressing both gaming behaviours and impulse 
control, as treating one aspect without the other may limit 
therapeutic success [17].

Mental Health Implications
Development of anxiety and depression
Excessive gaming has been linked to emotional dysregulation, 
impairing individuals' ability to manage emotions e�ectively. 
�e compulsion to engage in gaming activates neural pathways 
like those observed in substance addiction, fostering 
psychological dependence and emotional stress. As gamers face 
challenges in balancing virtual achievements with real-world 
demands, they o�en experience heightened frustration and 
stress, increasing the risk of anxiety disorders. Depression 
frequently co-occurs with gaming addiction, with individuals 
reporting withdrawal from social life, guilt, and feelings of 
hopelessness. Prolonged exposure to these conditions 
exacerbates emotional distress, leading to signi�cant mental 
health challenges that require integrated intervention 
approaches [18].

Impact on social relationships
�e impact of gaming addiction extends beyond the individual, 
o�en disrupting personal and social relationships. �ose with 

gaming disorders tend to prioritize virtual interactions over 
real-world engagements, resulting in social isolation and 
diminished communication with family and friends. �is social 
withdrawal can foster loneliness, deepening emotional 
instability and contributing to further detachment from 
meaningful relationships. In many cases, unresolved family 
con�icts arise as individuals struggle to manage their gaming 
habits, which can erode personal connections over time. Early 
interventions involving family counselling can play a crucial 
role in addressing these relational challenges and promoting 
healthier interpersonal dynamics [19].

Academic and occupational impacts
Gaming addiction negatively in�uences academic performance 
and workplace productivity. Students with gaming disorders 
o�en report declining grades and reduced motivation, as 
excessive gaming disrupts study routines and learning focus. 
Similarly, in the workplace, compulsive gamers struggle to 
maintain productivity, leading to absenteeism, missed 
deadlines, and poor task management. Professional 
environments increasingly recognize the need for supportive 
programs such as Employee Assistance Programs (EAPs) to 
address gaming-related issues. By providing counselling and 
mental health support, such initiatives can help mitigate the 
negative impacts on job performance and career development 
[20].

Treatment Strategies and Interventions
Psychotherapy approaches
CBT is a widely applied intervention for Internet Gaming 
Disorder (IGD) and other behavioral addictions. It focuses on 
identifying distorted thoughts associated with gaming, such as 
excessive attachment to virtual achievements, and restructuring 
them to encourage healthier behavior. Treatment o�en involves 
relapse prevention plans and teaching adaptive coping 
strategies. A meta-analysis highlights that CBT can reduce 
gaming time by approximately 50%, signi�cantly improving 
psychological well-being over several months of therapy [21].

 Family therapy complements individual interventions by 
fostering a supportive environment. It aims to rebuild 
communication, establish healthy boundaries, and help family 
members recognize behaviors that may inadvertently reinforce 
gaming addiction. Studies suggest that family therapy increases 
the success rate of recovery by improving interpersonal 
relationships, especially among adolescents with gaming 
addiction. Group therapy, which combines CBT principles with 
peer support, also shows promise by allowing participants to 
share coping strategies and develop social accountability [22].

Pharmacological interventions
Pharmacological treatments are generally reserved for severe 
IGD cases, particularly those involving co-occurring disorders 
like anxiety or depression. Selective serotonin reuptake 
inhibitors (SSRIs), such as �uoxetine and escitalopram, are 
prescribed to stabilize mood, indirectly reducing gaming urges. 
Bupropion, known for its role in managing addiction through 
reward modulation, has been shown to curb cravings associated 
with gaming. In some cases, naltrexone, an opioid receptor 
antagonist, is used to address compulsive gaming behaviours, 
drawing on strategies used in substance addiction treatments. 
However, these interventions require careful monitoring due to 

side e�ects, and there is limited evidence regarding long-term 
e�cacy [23].

Digital detox programs
Digital detox programs promote behavioral change by 
introducing structured routines that limit gaming time and 
encourage o�ine activities. �ese programs involve strategies 
like setting gaming-free zones at home, participating in physical 
activities, and monitoring screen time with dedicated apps. 
Counselling is o�en integrated to identify emotional triggers 
and develop healthy responses. Research shows that initial 
participation in detox programs leads to signi�cant 
improvements in social functioning and well-being, though 
sustaining these changes over time requires ongoing support 
and reinforcement [24].

Research Gaps and Future Directions
Limited longitudinal studies
While many studies on Internet Gaming Disorder and Gaming 
Disorder have provided valuable insights, most rely on 
cross-sectional designs that capture behavior at a single point in 
time. �is approach fails to reveal how gaming addiction 
develops, persists, or resolves over time. Longitudinal studies 
are essential to track behavioral patterns across di�erent life 
stages and to understand how factors such as stress, academic 
demands, and social changes in�uence addiction trajectories. 
Additionally, these studies could identify early predictors of 
gaming addiction, o�ering evidence-based insights into the risk 
of relapse and the e�ectiveness of interventions over the long 
term [25].

Lack of cultural context
Cultural factors signi�cantly shape gaming behavior and its 
psychological impact, but research remains heavily focused 
towards high-income countries. In regions like South Korea, 
where online gaming is deeply embedded in youth culture, 
addiction rates are higher compared to Western nations, where 
gaming patterns may di�er. �is cultural variability underlines 
the importance of cross-cultural research to develop diagnostic 
tools and treatment models that are relevant across diverse 
contexts [26]. Without this perspective, public health 
interventions risk being ine�ective or culturally inappropriate 
in non-Western settings.

Emerging technologies
�e introduction of virtual reality (VR) and augmented reality 
(AR) games adds new dimensions to the study of gaming 
addiction. �ese immersive technologies can deepen user 
engagement, blurring the lines between virtual and real-world 
experiences. Studies suggest that the intense immersion o�ered 
by VR games could heighten escapism and reduce emotional 
regulation, increasing the risk of addictive behavior, especially 
among vulnerable populations [27]. As these technologies 
evolve, research must explore their long-term psychological 
e�ects and develop preventive strategies to mitigate potential 
harm.

Conclusions
�is review highlights the shared neurobiological and 
behavioral mechanisms between online gaming addiction and 
impulse control disorders, particularly in the domains of 
impaired self-regulation and reward-processing dysfunction. 

�ese overlapping characteristics suggest that individuals with 
gaming addiction are more prone to developing ICDs, 
underscoring the need for integrated research and 
interventions. E�ective treatment strategies for gaming 
addiction require multi-modal approaches. Cognitive- 
behavioral therapy is recognized as a primary intervention, 
helping individuals correct cognitive distortions and build 
healthier behavioral patterns. Pharmacological interventions, 
such as selective serotonin reuptake inhibitors (SSRIs), have 
shown promise for managing co-occurring mental health 
conditions like anxiety and depression, though their direct 
application to gaming addiction needs further validation. 
Incorporating family or group therapy, which provides 
emotional support and enhances interpersonal relationships, 
further strengthens these interventions. Additionally, aligning 
therapeutic e�orts with the management of ICDs—such as 
impulse control training—can o�er a more holistic treatment 
model. Future research should focus on re�ning diagnostic 
criteria, developing evidence-based, standardized 
interventions, and exploring the speci�c interplay between 
ICDs and gaming addiction to enhance treatment e�cacy and 
public health outcomes.
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�e rapid expansion of digital technologies has fuelled the 
popularity of online gaming, transforming it into a global 
entertainment medium. While casual gaming o�ers cognitive 
and social bene�ts, prolonged and excessive gaming can lead to 
behavioral disorders. �e Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) introduced Internet Gaming 
Disorder (IGD) in 2013 as a condition characterized by 
problematic gaming behaviour. Similarly, the International 
Classi�cation of Diseases (ICD-11) by the World Health 
Organization (WHO) recognized Gaming Disorder (GD) in 
2018, broadening the focus to both online and o�ine gaming 
behaviours [1]. �e clinical de�nitions of IGD and GD highlight 
the loss of control over gaming, preoccupation, and the 
continuation of gaming despite adverse consequences. �ese 
conditions di�er from casual gaming, which does not interfere 
with daily functioning. �e DSM-5 limits its criteria to online 
gaming, whereas the ICD-11 expands the de�nition to include 
o�ine activities as well. Both classi�cations emphasize the 
necessity of addressing this growing issue, but their distinct 
scopes present challenges in harmonizing research and 
intervention e�orts [2].

 Studies show that the prevalence of IGD varies widely 
depending on population and methodology, with rates ranging 

from 1.3% to 19.9% among adolescents and young adults. A 
meta-analysis reported a prevalence rate of 6.2% among 
medical students, re�ecting their heightened susceptibility 
due to stress and demanding schedules. Regional studies 
indicate further variations, with Egypt reporting a prevalence 
of 10.9% and Saudi Arabia 8.8%, likely in�uenced by local 
gaming cultures [3]. Despite increasing research interest, 
methodological inconsistencies such as di�erences in 
diagnostic criteria and assessment tools pose challenges in 
comparing �ndings across studies. �e DSM-5 and ICD-11 
frameworks are not entirely aligned, contributing to the 
variation in reported prevalence rates and complicating the 
development of e�ective public health strategies [4].

 Although research into gaming addiction is expanding, 
the link between gaming addiction and ICDs remains 
underexplored. Given that both IGD and ICDs involve de�cits 
in self-regulation and reward-processing mechanisms, 
investigating their shared pathways could provide valuable 
insights for interventions [5]. �is review aims to explore the 
intersection between online gaming addiction and ICDs, 
focusing on their overlapping mechanisms and clinical 
implications. Addressing this relationship is essential for 
re�ning diagnostic frameworks and guiding the development 
of targeted therapeutic strategies.

Online Gaming Addiction: Definition and Mechanisms
Online gaming addiction is a behavioral disorder characterized 
by compulsive engagement in gaming activities, resulting in 
signi�cant impairments in personal, social, or academic 
functioning. �e development and persistence of this condition 
are driven by intricate interactions between psychological, 
neurobiological, behavioral, and social mechanisms, making it 
essential to explore these dimensions for e�ective intervention.

Psychological mechanisms
Online games incorporate reward systems that trigger 
immediate grati�cation, reinforcing frequent gaming. �ese 
rewards ranging from points and virtual achievements to 
character advancements activate the brain’s reward pathways, 
encouraging players to continue gaming. �is process aligns 
with the concept of operant conditioning, where positive 
reinforcement strengthens behaviour over time [6]. As players 
become accustomed to receiving instant rewards, they �nd it 
challenging to disengage, reinforcing the cycle of play. In 
addition to reward-seeking, emotional regulation plays a crucial 
role. Individuals o�en turn to gaming to manage negative 
emotions such as stress, anxiety, or boredom. �e immersive 
nature of games provides temporary relief, which can create a 
pattern of maladaptive emotional dependence. Over time, this 
reliance hinders the development of healthier coping strategies, 
increasing the risk of addiction and emotional instability[7]. As 
a result, gaming shi�s from a recreational activity to an 
emotional crutch.

Neurobiological mechanisms
From a neurobiological perspective, gaming addiction involves 
the dysregulation of dopamine, a neurotransmitter responsible 
for pleasure and reward. Studies show that gaming can release 
dopamine levels comparable to those observed in substance 
addictions, reinforcing compulsive behavior and contributing 
to the development of tolerance. With time, players need longer 
or more intense gaming sessions to experience the same 
satisfaction, further entrenching addictive patterns. Functional 
magnetic resonance imaging (fMRI) studies reveal that 
excessive gaming a�ects key brain regions responsible for 
executive functions. For instance, reduced activity in the 
prefrontal cortex responsible for impulse control and 
decision-making has been observed in individuals with gaming 
addiction. Additionally, the anterior cingulate cortex, which 
regulates emotions, shows diminished activity, impairing 
emotional regulation and reinforcing dependence on gaming as 
an emotional outlet [8].

Behavioral and social factors
Social interaction within gaming environments plays a 
signi�cant role in sustaining addictive behavior. Multiplayer 
games create virtual communities where players form bonds, 
collaborate, or compete, ful�lling social needs. �ese 
interactions provide a sense of belonging, which can become 
particularly appealing for individuals experiencing social 
isolation in o�ine settings. Additionally, real-time gaming 
events and team-based competitions foster a fear of missing out 
(FOMO), further encouraging prolonged gaming. Behavioral 
reinforcement mechanisms embedded in games, such as loot 
boxes, daily login rewards, and leaderboards, contribute to 
addiction through intermittent reinforcement. �is strategy 

mirrors gambling behavior by o�ering unpredictable rewards, 
which increases engagement and makes it harder for individuals 
to break away from gaming sessions [9].

Impulse Control Disorders: Overview and Relevance
ICDs are psychiatric conditions marked by di�culty in resisting 
urges or impulses that can result in harmful outcomes. �ese 
disorders disrupt personal, social, and occupational 
functioning. Examples include pathological gambling, 
kleptomania (compulsive stealing), trichotillomania 
(compulsive hair-pulling), and intermittent explosive disorder 
(uncontrolled anger). ICDs stem from impairments in brain 
regions such as the prefrontal cortex, which plays a crucial role 
in behavioral regulation and decision-making [10]. 
Dysfunctions in this region reduce inhibitory control, 
impairing the ability to resist impulses. Alterations in dopamine 
pathways, involved in reward processing, further exacerbate 
compulsive behaviors by intensifying the desire for immediate 
grati�cation. �is neurological imbalance leads individuals to 
act impulsively despite being aware of the negative 
consequences [11].

 ICDs frequently co-occur with mental health conditions 
like anxiety, depression, and substance use disorders. For 
instance, individuals with trichotillomania o�en use 
hair-pulling to manage anxiety, while pathological gambling is 
linked to higher rates of depression. �e overlap of symptoms 
makes diagnosis and treatment complex, as it is challenging to 
identify the primary disorder. Treatment typically involves 
cognitive-behavioral therapy (CBT) alongside pharmacological 
interventions to address both the impulse disorder and 
coexisting conditions [12]. �e relationship between ICDs and 
online gaming addiction highlights shared neurological 
pathways, including de�cits in impulse regulation and 
heightened dopamine activity. Both conditions re�ect a lack of 
control over behaviours driven by reward-seeking tendencies, 
emphasizing the need for integrated treatment strategies. 
Recognizing these parallels is crucial for developing 
comprehensive interventions that address multiple compulsive 
behaviours and improve patient outcomes [13].

Interlink Between Online Gaming Addiction and ICDs
Impulsivity as a predictor
Impulsivity plays a crucial role in the development of behavioral 
addictions, including online gaming addiction, and is closely 
associated with ICDs. Impulsive individuals are more likely to 
engage in behaviours that provide immediate grati�cation, even 
at the expense of long-term consequences. Studies have shown 
that high levels of impulsivity, characterized by di�culty 
delaying rewards, predict the onset and severity of gaming 
addiction. For example, adolescents with elevated impulsivity 
scores are more prone to excessive gaming due to the immediate 
rewards and social feedback o�ered by online games. Moreover, 
the inability to control urges leads to gaming sessions extending 
for hours, disrupting daily life activities. �is aligns with 
�ndings in ICD-related behaviours, where impulsivity drives 
maladaptive actions such as pathological gambling or 
compulsive shopping [14].

Shared neurobiological mechanisms
Research highlights that gaming addiction and ICDs share 
overlapping neurobiological mechanisms, particularly 

involving the brain's reward and self-control circuits. Both 
conditions are linked to dysfunctions in the dopaminergic 
system, which regulates pleasure and motivation. Impairments in 
the prefrontal cortex, responsible for impulse regulation and 
decision-making, further exacerbate compulsive behaviours 
observed in both online gaming addiction and ICDs. 
Neuroimaging studies suggest that frequent gamers and 
individuals with ICDs show hyperactivity in the nucleus 
accumbens, a key region involved in the brain's reward pathway 
indicating heightened sensitivity to stimuli. �ese �ndings align 
with substance addiction models, suggesting that both behavioral 
addictions and ICDs stem from similar neural de�cits, 
particularly reduced control over rewarding impulses [15]. 

Behavioral correlates
Individuals with gaming addiction o�en exhibit behaviours 
such as neglecting responsibilities, prioritizing gaming over 
work or education, and making impulsive decisions that 
negatively impact their social and personal lives. Similar 
patterns are seen in ICDs, where individuals struggle to resist 
harmful urges, leading to detrimental outcomes like �nancial 
ruin or interpersonal con�ict. For example, just as individuals 
with compulsive gambling pursue betting despite repeated 
losses, gamers continue playing despite negative academic 
performance or deteriorating social relationships. �is 
behavioral overlap suggests that both conditions involve 
diminished self-control, re�ecting broader de�cits in executive 
function [16].

Case studies
Several studies illustrate the co-occurrence of gaming addiction 
and ICDs. One case involved a young adult with both gaming 
addiction and compulsive gambling tendencies, highlighting 
shared impulsive behaviours and neural mechanisms. Another 
longitudinal study identi�ed that adolescents with ICD 
symptoms were more likely to develop problematic gaming 
habits over time, indicating a bidirectional relationship between 
these disorders. �ese cases emphasize the need for targeted 
interventions addressing both gaming behaviours and impulse 
control, as treating one aspect without the other may limit 
therapeutic success [17].

Mental Health Implications
Development of anxiety and depression
Excessive gaming has been linked to emotional dysregulation, 
impairing individuals' ability to manage emotions e�ectively. 
�e compulsion to engage in gaming activates neural pathways 
like those observed in substance addiction, fostering 
psychological dependence and emotional stress. As gamers face 
challenges in balancing virtual achievements with real-world 
demands, they o�en experience heightened frustration and 
stress, increasing the risk of anxiety disorders. Depression 
frequently co-occurs with gaming addiction, with individuals 
reporting withdrawal from social life, guilt, and feelings of 
hopelessness. Prolonged exposure to these conditions 
exacerbates emotional distress, leading to signi�cant mental 
health challenges that require integrated intervention 
approaches [18].

Impact on social relationships
�e impact of gaming addiction extends beyond the individual, 
o�en disrupting personal and social relationships. �ose with 

gaming disorders tend to prioritize virtual interactions over 
real-world engagements, resulting in social isolation and 
diminished communication with family and friends. �is social 
withdrawal can foster loneliness, deepening emotional 
instability and contributing to further detachment from 
meaningful relationships. In many cases, unresolved family 
con�icts arise as individuals struggle to manage their gaming 
habits, which can erode personal connections over time. Early 
interventions involving family counselling can play a crucial 
role in addressing these relational challenges and promoting 
healthier interpersonal dynamics [19].

Academic and occupational impacts
Gaming addiction negatively in�uences academic performance 
and workplace productivity. Students with gaming disorders 
o�en report declining grades and reduced motivation, as 
excessive gaming disrupts study routines and learning focus. 
Similarly, in the workplace, compulsive gamers struggle to 
maintain productivity, leading to absenteeism, missed 
deadlines, and poor task management. Professional 
environments increasingly recognize the need for supportive 
programs such as Employee Assistance Programs (EAPs) to 
address gaming-related issues. By providing counselling and 
mental health support, such initiatives can help mitigate the 
negative impacts on job performance and career development 
[20].

Treatment Strategies and Interventions
Psychotherapy approaches
CBT is a widely applied intervention for Internet Gaming 
Disorder (IGD) and other behavioral addictions. It focuses on 
identifying distorted thoughts associated with gaming, such as 
excessive attachment to virtual achievements, and restructuring 
them to encourage healthier behavior. Treatment o�en involves 
relapse prevention plans and teaching adaptive coping 
strategies. A meta-analysis highlights that CBT can reduce 
gaming time by approximately 50%, signi�cantly improving 
psychological well-being over several months of therapy [21].

 Family therapy complements individual interventions by 
fostering a supportive environment. It aims to rebuild 
communication, establish healthy boundaries, and help family 
members recognize behaviors that may inadvertently reinforce 
gaming addiction. Studies suggest that family therapy increases 
the success rate of recovery by improving interpersonal 
relationships, especially among adolescents with gaming 
addiction. Group therapy, which combines CBT principles with 
peer support, also shows promise by allowing participants to 
share coping strategies and develop social accountability [22].

Pharmacological interventions
Pharmacological treatments are generally reserved for severe 
IGD cases, particularly those involving co-occurring disorders 
like anxiety or depression. Selective serotonin reuptake 
inhibitors (SSRIs), such as �uoxetine and escitalopram, are 
prescribed to stabilize mood, indirectly reducing gaming urges. 
Bupropion, known for its role in managing addiction through 
reward modulation, has been shown to curb cravings associated 
with gaming. In some cases, naltrexone, an opioid receptor 
antagonist, is used to address compulsive gaming behaviours, 
drawing on strategies used in substance addiction treatments. 
However, these interventions require careful monitoring due to 

side e�ects, and there is limited evidence regarding long-term 
e�cacy [23].

Digital detox programs
Digital detox programs promote behavioral change by 
introducing structured routines that limit gaming time and 
encourage o�ine activities. �ese programs involve strategies 
like setting gaming-free zones at home, participating in physical 
activities, and monitoring screen time with dedicated apps. 
Counselling is o�en integrated to identify emotional triggers 
and develop healthy responses. Research shows that initial 
participation in detox programs leads to signi�cant 
improvements in social functioning and well-being, though 
sustaining these changes over time requires ongoing support 
and reinforcement [24].

Research Gaps and Future Directions
Limited longitudinal studies
While many studies on Internet Gaming Disorder and Gaming 
Disorder have provided valuable insights, most rely on 
cross-sectional designs that capture behavior at a single point in 
time. �is approach fails to reveal how gaming addiction 
develops, persists, or resolves over time. Longitudinal studies 
are essential to track behavioral patterns across di�erent life 
stages and to understand how factors such as stress, academic 
demands, and social changes in�uence addiction trajectories. 
Additionally, these studies could identify early predictors of 
gaming addiction, o�ering evidence-based insights into the risk 
of relapse and the e�ectiveness of interventions over the long 
term [25].

Lack of cultural context
Cultural factors signi�cantly shape gaming behavior and its 
psychological impact, but research remains heavily focused 
towards high-income countries. In regions like South Korea, 
where online gaming is deeply embedded in youth culture, 
addiction rates are higher compared to Western nations, where 
gaming patterns may di�er. �is cultural variability underlines 
the importance of cross-cultural research to develop diagnostic 
tools and treatment models that are relevant across diverse 
contexts [26]. Without this perspective, public health 
interventions risk being ine�ective or culturally inappropriate 
in non-Western settings.

Emerging technologies
�e introduction of virtual reality (VR) and augmented reality 
(AR) games adds new dimensions to the study of gaming 
addiction. �ese immersive technologies can deepen user 
engagement, blurring the lines between virtual and real-world 
experiences. Studies suggest that the intense immersion o�ered 
by VR games could heighten escapism and reduce emotional 
regulation, increasing the risk of addictive behavior, especially 
among vulnerable populations [27]. As these technologies 
evolve, research must explore their long-term psychological 
e�ects and develop preventive strategies to mitigate potential 
harm.

Conclusions
�is review highlights the shared neurobiological and 
behavioral mechanisms between online gaming addiction and 
impulse control disorders, particularly in the domains of 
impaired self-regulation and reward-processing dysfunction. 

�ese overlapping characteristics suggest that individuals with 
gaming addiction are more prone to developing ICDs, 
underscoring the need for integrated research and 
interventions. E�ective treatment strategies for gaming 
addiction require multi-modal approaches. Cognitive- 
behavioral therapy is recognized as a primary intervention, 
helping individuals correct cognitive distortions and build 
healthier behavioral patterns. Pharmacological interventions, 
such as selective serotonin reuptake inhibitors (SSRIs), have 
shown promise for managing co-occurring mental health 
conditions like anxiety and depression, though their direct 
application to gaming addiction needs further validation. 
Incorporating family or group therapy, which provides 
emotional support and enhances interpersonal relationships, 
further strengthens these interventions. Additionally, aligning 
therapeutic e�orts with the management of ICDs—such as 
impulse control training—can o�er a more holistic treatment 
model. Future research should focus on re�ning diagnostic 
criteria, developing evidence-based, standardized 
interventions, and exploring the speci�c interplay between 
ICDs and gaming addiction to enhance treatment e�cacy and 
public health outcomes.
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�e rapid expansion of digital technologies has fuelled the 
popularity of online gaming, transforming it into a global 
entertainment medium. While casual gaming o�ers cognitive 
and social bene�ts, prolonged and excessive gaming can lead to 
behavioral disorders. �e Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) introduced Internet Gaming 
Disorder (IGD) in 2013 as a condition characterized by 
problematic gaming behaviour. Similarly, the International 
Classi�cation of Diseases (ICD-11) by the World Health 
Organization (WHO) recognized Gaming Disorder (GD) in 
2018, broadening the focus to both online and o�ine gaming 
behaviours [1]. �e clinical de�nitions of IGD and GD highlight 
the loss of control over gaming, preoccupation, and the 
continuation of gaming despite adverse consequences. �ese 
conditions di�er from casual gaming, which does not interfere 
with daily functioning. �e DSM-5 limits its criteria to online 
gaming, whereas the ICD-11 expands the de�nition to include 
o�ine activities as well. Both classi�cations emphasize the 
necessity of addressing this growing issue, but their distinct 
scopes present challenges in harmonizing research and 
intervention e�orts [2].

 Studies show that the prevalence of IGD varies widely 
depending on population and methodology, with rates ranging 

from 1.3% to 19.9% among adolescents and young adults. A 
meta-analysis reported a prevalence rate of 6.2% among 
medical students, re�ecting their heightened susceptibility 
due to stress and demanding schedules. Regional studies 
indicate further variations, with Egypt reporting a prevalence 
of 10.9% and Saudi Arabia 8.8%, likely in�uenced by local 
gaming cultures [3]. Despite increasing research interest, 
methodological inconsistencies such as di�erences in 
diagnostic criteria and assessment tools pose challenges in 
comparing �ndings across studies. �e DSM-5 and ICD-11 
frameworks are not entirely aligned, contributing to the 
variation in reported prevalence rates and complicating the 
development of e�ective public health strategies [4].

 Although research into gaming addiction is expanding, 
the link between gaming addiction and ICDs remains 
underexplored. Given that both IGD and ICDs involve de�cits 
in self-regulation and reward-processing mechanisms, 
investigating their shared pathways could provide valuable 
insights for interventions [5]. �is review aims to explore the 
intersection between online gaming addiction and ICDs, 
focusing on their overlapping mechanisms and clinical 
implications. Addressing this relationship is essential for 
re�ning diagnostic frameworks and guiding the development 
of targeted therapeutic strategies.

Online Gaming Addiction: Definition and Mechanisms
Online gaming addiction is a behavioral disorder characterized 
by compulsive engagement in gaming activities, resulting in 
signi�cant impairments in personal, social, or academic 
functioning. �e development and persistence of this condition 
are driven by intricate interactions between psychological, 
neurobiological, behavioral, and social mechanisms, making it 
essential to explore these dimensions for e�ective intervention.

Psychological mechanisms
Online games incorporate reward systems that trigger 
immediate grati�cation, reinforcing frequent gaming. �ese 
rewards ranging from points and virtual achievements to 
character advancements activate the brain’s reward pathways, 
encouraging players to continue gaming. �is process aligns 
with the concept of operant conditioning, where positive 
reinforcement strengthens behaviour over time [6]. As players 
become accustomed to receiving instant rewards, they �nd it 
challenging to disengage, reinforcing the cycle of play. In 
addition to reward-seeking, emotional regulation plays a crucial 
role. Individuals o�en turn to gaming to manage negative 
emotions such as stress, anxiety, or boredom. �e immersive 
nature of games provides temporary relief, which can create a 
pattern of maladaptive emotional dependence. Over time, this 
reliance hinders the development of healthier coping strategies, 
increasing the risk of addiction and emotional instability[7]. As 
a result, gaming shi�s from a recreational activity to an 
emotional crutch.

Neurobiological mechanisms
From a neurobiological perspective, gaming addiction involves 
the dysregulation of dopamine, a neurotransmitter responsible 
for pleasure and reward. Studies show that gaming can release 
dopamine levels comparable to those observed in substance 
addictions, reinforcing compulsive behavior and contributing 
to the development of tolerance. With time, players need longer 
or more intense gaming sessions to experience the same 
satisfaction, further entrenching addictive patterns. Functional 
magnetic resonance imaging (fMRI) studies reveal that 
excessive gaming a�ects key brain regions responsible for 
executive functions. For instance, reduced activity in the 
prefrontal cortex responsible for impulse control and 
decision-making has been observed in individuals with gaming 
addiction. Additionally, the anterior cingulate cortex, which 
regulates emotions, shows diminished activity, impairing 
emotional regulation and reinforcing dependence on gaming as 
an emotional outlet [8].

Behavioral and social factors
Social interaction within gaming environments plays a 
signi�cant role in sustaining addictive behavior. Multiplayer 
games create virtual communities where players form bonds, 
collaborate, or compete, ful�lling social needs. �ese 
interactions provide a sense of belonging, which can become 
particularly appealing for individuals experiencing social 
isolation in o�ine settings. Additionally, real-time gaming 
events and team-based competitions foster a fear of missing out 
(FOMO), further encouraging prolonged gaming. Behavioral 
reinforcement mechanisms embedded in games, such as loot 
boxes, daily login rewards, and leaderboards, contribute to 
addiction through intermittent reinforcement. �is strategy 

mirrors gambling behavior by o�ering unpredictable rewards, 
which increases engagement and makes it harder for individuals 
to break away from gaming sessions [9].

Impulse Control Disorders: Overview and Relevance
ICDs are psychiatric conditions marked by di�culty in resisting 
urges or impulses that can result in harmful outcomes. �ese 
disorders disrupt personal, social, and occupational 
functioning. Examples include pathological gambling, 
kleptomania (compulsive stealing), trichotillomania 
(compulsive hair-pulling), and intermittent explosive disorder 
(uncontrolled anger). ICDs stem from impairments in brain 
regions such as the prefrontal cortex, which plays a crucial role 
in behavioral regulation and decision-making [10]. 
Dysfunctions in this region reduce inhibitory control, 
impairing the ability to resist impulses. Alterations in dopamine 
pathways, involved in reward processing, further exacerbate 
compulsive behaviors by intensifying the desire for immediate 
grati�cation. �is neurological imbalance leads individuals to 
act impulsively despite being aware of the negative 
consequences [11].

 ICDs frequently co-occur with mental health conditions 
like anxiety, depression, and substance use disorders. For 
instance, individuals with trichotillomania o�en use 
hair-pulling to manage anxiety, while pathological gambling is 
linked to higher rates of depression. �e overlap of symptoms 
makes diagnosis and treatment complex, as it is challenging to 
identify the primary disorder. Treatment typically involves 
cognitive-behavioral therapy (CBT) alongside pharmacological 
interventions to address both the impulse disorder and 
coexisting conditions [12]. �e relationship between ICDs and 
online gaming addiction highlights shared neurological 
pathways, including de�cits in impulse regulation and 
heightened dopamine activity. Both conditions re�ect a lack of 
control over behaviours driven by reward-seeking tendencies, 
emphasizing the need for integrated treatment strategies. 
Recognizing these parallels is crucial for developing 
comprehensive interventions that address multiple compulsive 
behaviours and improve patient outcomes [13].

Interlink Between Online Gaming Addiction and ICDs
Impulsivity as a predictor
Impulsivity plays a crucial role in the development of behavioral 
addictions, including online gaming addiction, and is closely 
associated with ICDs. Impulsive individuals are more likely to 
engage in behaviours that provide immediate grati�cation, even 
at the expense of long-term consequences. Studies have shown 
that high levels of impulsivity, characterized by di�culty 
delaying rewards, predict the onset and severity of gaming 
addiction. For example, adolescents with elevated impulsivity 
scores are more prone to excessive gaming due to the immediate 
rewards and social feedback o�ered by online games. Moreover, 
the inability to control urges leads to gaming sessions extending 
for hours, disrupting daily life activities. �is aligns with 
�ndings in ICD-related behaviours, where impulsivity drives 
maladaptive actions such as pathological gambling or 
compulsive shopping [14].

Shared neurobiological mechanisms
Research highlights that gaming addiction and ICDs share 
overlapping neurobiological mechanisms, particularly 

involving the brain's reward and self-control circuits. Both 
conditions are linked to dysfunctions in the dopaminergic 
system, which regulates pleasure and motivation. Impairments in 
the prefrontal cortex, responsible for impulse regulation and 
decision-making, further exacerbate compulsive behaviours 
observed in both online gaming addiction and ICDs. 
Neuroimaging studies suggest that frequent gamers and 
individuals with ICDs show hyperactivity in the nucleus 
accumbens, a key region involved in the brain's reward pathway 
indicating heightened sensitivity to stimuli. �ese �ndings align 
with substance addiction models, suggesting that both behavioral 
addictions and ICDs stem from similar neural de�cits, 
particularly reduced control over rewarding impulses [15]. 

Behavioral correlates
Individuals with gaming addiction o�en exhibit behaviours 
such as neglecting responsibilities, prioritizing gaming over 
work or education, and making impulsive decisions that 
negatively impact their social and personal lives. Similar 
patterns are seen in ICDs, where individuals struggle to resist 
harmful urges, leading to detrimental outcomes like �nancial 
ruin or interpersonal con�ict. For example, just as individuals 
with compulsive gambling pursue betting despite repeated 
losses, gamers continue playing despite negative academic 
performance or deteriorating social relationships. �is 
behavioral overlap suggests that both conditions involve 
diminished self-control, re�ecting broader de�cits in executive 
function [16].

Case studies
Several studies illustrate the co-occurrence of gaming addiction 
and ICDs. One case involved a young adult with both gaming 
addiction and compulsive gambling tendencies, highlighting 
shared impulsive behaviours and neural mechanisms. Another 
longitudinal study identi�ed that adolescents with ICD 
symptoms were more likely to develop problematic gaming 
habits over time, indicating a bidirectional relationship between 
these disorders. �ese cases emphasize the need for targeted 
interventions addressing both gaming behaviours and impulse 
control, as treating one aspect without the other may limit 
therapeutic success [17].

Mental Health Implications
Development of anxiety and depression
Excessive gaming has been linked to emotional dysregulation, 
impairing individuals' ability to manage emotions e�ectively. 
�e compulsion to engage in gaming activates neural pathways 
like those observed in substance addiction, fostering 
psychological dependence and emotional stress. As gamers face 
challenges in balancing virtual achievements with real-world 
demands, they o�en experience heightened frustration and 
stress, increasing the risk of anxiety disorders. Depression 
frequently co-occurs with gaming addiction, with individuals 
reporting withdrawal from social life, guilt, and feelings of 
hopelessness. Prolonged exposure to these conditions 
exacerbates emotional distress, leading to signi�cant mental 
health challenges that require integrated intervention 
approaches [18].

Impact on social relationships
�e impact of gaming addiction extends beyond the individual, 
o�en disrupting personal and social relationships. �ose with 

gaming disorders tend to prioritize virtual interactions over 
real-world engagements, resulting in social isolation and 
diminished communication with family and friends. �is social 
withdrawal can foster loneliness, deepening emotional 
instability and contributing to further detachment from 
meaningful relationships. In many cases, unresolved family 
con�icts arise as individuals struggle to manage their gaming 
habits, which can erode personal connections over time. Early 
interventions involving family counselling can play a crucial 
role in addressing these relational challenges and promoting 
healthier interpersonal dynamics [19].

Academic and occupational impacts
Gaming addiction negatively in�uences academic performance 
and workplace productivity. Students with gaming disorders 
o�en report declining grades and reduced motivation, as 
excessive gaming disrupts study routines and learning focus. 
Similarly, in the workplace, compulsive gamers struggle to 
maintain productivity, leading to absenteeism, missed 
deadlines, and poor task management. Professional 
environments increasingly recognize the need for supportive 
programs such as Employee Assistance Programs (EAPs) to 
address gaming-related issues. By providing counselling and 
mental health support, such initiatives can help mitigate the 
negative impacts on job performance and career development 
[20].

Treatment Strategies and Interventions
Psychotherapy approaches
CBT is a widely applied intervention for Internet Gaming 
Disorder (IGD) and other behavioral addictions. It focuses on 
identifying distorted thoughts associated with gaming, such as 
excessive attachment to virtual achievements, and restructuring 
them to encourage healthier behavior. Treatment o�en involves 
relapse prevention plans and teaching adaptive coping 
strategies. A meta-analysis highlights that CBT can reduce 
gaming time by approximately 50%, signi�cantly improving 
psychological well-being over several months of therapy [21].

 Family therapy complements individual interventions by 
fostering a supportive environment. It aims to rebuild 
communication, establish healthy boundaries, and help family 
members recognize behaviors that may inadvertently reinforce 
gaming addiction. Studies suggest that family therapy increases 
the success rate of recovery by improving interpersonal 
relationships, especially among adolescents with gaming 
addiction. Group therapy, which combines CBT principles with 
peer support, also shows promise by allowing participants to 
share coping strategies and develop social accountability [22].

Pharmacological interventions
Pharmacological treatments are generally reserved for severe 
IGD cases, particularly those involving co-occurring disorders 
like anxiety or depression. Selective serotonin reuptake 
inhibitors (SSRIs), such as �uoxetine and escitalopram, are 
prescribed to stabilize mood, indirectly reducing gaming urges. 
Bupropion, known for its role in managing addiction through 
reward modulation, has been shown to curb cravings associated 
with gaming. In some cases, naltrexone, an opioid receptor 
antagonist, is used to address compulsive gaming behaviours, 
drawing on strategies used in substance addiction treatments. 
However, these interventions require careful monitoring due to 

side e�ects, and there is limited evidence regarding long-term 
e�cacy [23].

Digital detox programs
Digital detox programs promote behavioral change by 
introducing structured routines that limit gaming time and 
encourage o�ine activities. �ese programs involve strategies 
like setting gaming-free zones at home, participating in physical 
activities, and monitoring screen time with dedicated apps. 
Counselling is o�en integrated to identify emotional triggers 
and develop healthy responses. Research shows that initial 
participation in detox programs leads to signi�cant 
improvements in social functioning and well-being, though 
sustaining these changes over time requires ongoing support 
and reinforcement [24].

Research Gaps and Future Directions
Limited longitudinal studies
While many studies on Internet Gaming Disorder and Gaming 
Disorder have provided valuable insights, most rely on 
cross-sectional designs that capture behavior at a single point in 
time. �is approach fails to reveal how gaming addiction 
develops, persists, or resolves over time. Longitudinal studies 
are essential to track behavioral patterns across di�erent life 
stages and to understand how factors such as stress, academic 
demands, and social changes in�uence addiction trajectories. 
Additionally, these studies could identify early predictors of 
gaming addiction, o�ering evidence-based insights into the risk 
of relapse and the e�ectiveness of interventions over the long 
term [25].

Lack of cultural context
Cultural factors signi�cantly shape gaming behavior and its 
psychological impact, but research remains heavily focused 
towards high-income countries. In regions like South Korea, 
where online gaming is deeply embedded in youth culture, 
addiction rates are higher compared to Western nations, where 
gaming patterns may di�er. �is cultural variability underlines 
the importance of cross-cultural research to develop diagnostic 
tools and treatment models that are relevant across diverse 
contexts [26]. Without this perspective, public health 
interventions risk being ine�ective or culturally inappropriate 
in non-Western settings.

Emerging technologies
�e introduction of virtual reality (VR) and augmented reality 
(AR) games adds new dimensions to the study of gaming 
addiction. �ese immersive technologies can deepen user 
engagement, blurring the lines between virtual and real-world 
experiences. Studies suggest that the intense immersion o�ered 
by VR games could heighten escapism and reduce emotional 
regulation, increasing the risk of addictive behavior, especially 
among vulnerable populations [27]. As these technologies 
evolve, research must explore their long-term psychological 
e�ects and develop preventive strategies to mitigate potential 
harm.

Conclusions
�is review highlights the shared neurobiological and 
behavioral mechanisms between online gaming addiction and 
impulse control disorders, particularly in the domains of 
impaired self-regulation and reward-processing dysfunction. 

�ese overlapping characteristics suggest that individuals with 
gaming addiction are more prone to developing ICDs, 
underscoring the need for integrated research and 
interventions. E�ective treatment strategies for gaming 
addiction require multi-modal approaches. Cognitive- 
behavioral therapy is recognized as a primary intervention, 
helping individuals correct cognitive distortions and build 
healthier behavioral patterns. Pharmacological interventions, 
such as selective serotonin reuptake inhibitors (SSRIs), have 
shown promise for managing co-occurring mental health 
conditions like anxiety and depression, though their direct 
application to gaming addiction needs further validation. 
Incorporating family or group therapy, which provides 
emotional support and enhances interpersonal relationships, 
further strengthens these interventions. Additionally, aligning 
therapeutic e�orts with the management of ICDs—such as 
impulse control training—can o�er a more holistic treatment 
model. Future research should focus on re�ning diagnostic 
criteria, developing evidence-based, standardized 
interventions, and exploring the speci�c interplay between 
ICDs and gaming addiction to enhance treatment e�cacy and 
public health outcomes.

Disclosure statement
�e author declares no potential con�icts of interest.

References
1. Biswal SP. A mechanistic overview of gaming and mental health: 

towards bridging the gap between research and practice. J Ment 
Health. 2023;1(1):25-33.                            . 
https://doi.org/10.61577/jmhbs.2023.100005 

2. Kircaburun K, Pontes HM, Stavropoulos V, Gri�ths MD. A brief 
psychological overview of disordered gaming. Curr Opin Psychol. 
2020;36:38-43. https://doi.org/10.1016/j.copsyc.2020.03.004 

3. Gao YX, Wang JY, Dong GH. �e prevalence and possible risk 
factors of internet gaming disorder among adolescents and young 
adults: Systematic reviews and meta-analyses. J Psychiatr Res. 
2022;154:35-43. https://doi.org/10.1016/j.jpsychires.2022.06.049 

4. Pontes HM, Gri�ths MD. Assessment of internet gaming disorder 
in clinical research: Past and present perspectives. Clin Res Regul 
A�. 2014;31(2-4):35-48.                   .  
https://doi.org/10.3109/10601333.2014.962748 

5. Şalvarlı Şİ, Gri�ths MD. �e association between internet gaming 
disorder and impulsivity: A systematic review of literature. Int J 
Ment Health Addict. 2019:1-27.                     . 
https://doi.org/10.1007/s11469-019-00126-w 

6. Hahn T, Notebaert KH, Dresler T, Kowarsch L, Reif A, Fallgatter AJ. 
Linking online gaming and addictive behavior: converging 
evidence for a general reward de�ciency in frequent online gamers. 
Front Behav Neurosci. 2014;8:385-397.                .  
https://doi.org/10.3389/fnbeh.2014.00385 

7. Loton D, Borkoles E, Lubman D, Polman R. Video game addiction, 
engagement and symptoms of stress, depression and anxiety: �e 
mediating role of coping. Int J Ment Health Addict. 
2016;14:565-578. https://doi.org/10.1007/s11469-015-9578-6 

8. Kuss DJ, Gri�ths MD. Internet and gaming addiction: a systematic 
literature review of neuroimaging studies. Brain Sci. 
2012;2(3):347-374. https://doi.org/10.3390/brainsci2030347 

9. Hussain Z, Gri�ths MD. A qualitative analysis of online gaming: 
social interaction, community, and game design. Int J Cyber Behav 
Psychol Learn. 2014;4(2):41-57.                  .  
https://doi.org/10.4018/ijcbpl.2014040104 

10. Schreiber L, Odlaug BL, Grant JE. Impulse control disorders: 
updated review of clinical characteristics and pharmacological 
management. Front Psychiatry. 2011;2:1-11.               .  
https://doi.org/10.3389/fpsyt.2011.00001 

11. Goldstein RZ, Volkow ND. Dysfunction of the prefrontal cortex in 
addiction: neuroimaging �ndings and clinical implications. Nat Rev 
Neurosci. 2011;12(11):652-669. https://doi.org/10.1038/nrn3119 

12. Grant JE, Atmaca M, Fineberg NA, Fontenelle LF, Matsunaga H, 
Reddy YJ, et al. Impulse control disorders and "behavioral 
addictions" in the ICD-11. World Psychiatry. 2014;13(2):125-127. 
https://doi.org/10.1002/wps.20115 

13. Fauth-Bühler M, Mann K. Neurobiological correlates of internet 
gaming disorder: Similarities to pathological gambling. Addict 
Behav. 2017;64:349-356.                           .  
https://doi.org/10.1016/j.addbeh.2015.11.004 

14. Andrade AL, Lobato FB, Stange N, Scatena A, Oliveira WA, Kim 
HS, et al. �e association between gaming disorder and impulsivity: 
A systematic review. Estud Psicol. 2024;41:e220032. 
https://doi.org/10.1590/1982-0275202441e220032 

15. Weinstein A, Livny A, Weizman A. New developments in brain 
research of internet and gaming disorder. Neurosci Biobehav Rev. 
2017;75:314-330. https://doi.org/10.1016/j.neubiorev.2017.01.040 

16. Dong G, Potenza MN. Risk-taking and risky decision-making in 
Internet gaming disorder: Implications regarding online gaming in 
the setting of negative consequences. J Psychiatr Res. 2016;73:1-8. 
https://doi.org/10.1016/j.jpsychires.2015.11.011 

17. Jeong H, Lee HK, Kwon YS, Yim HW, Lee SY. Gaming disorder and 
bidirectional relationships with aggression and impulsivity. Curr 
Opin Behav Sci. 2020;31:69-75.                .  
https://doi.org/10.1016/j.cobeha.2019.12.003 

18. Marchica LA, Mills DJ, Keough MT, Derevensky JL. Exploring 
di�erences among video gamers with and without depression: 
Contrasting emotion regulation and mindfulness. Cyberpsychol 
Behav Soc Netw. 2020;23(2):119-125.                 .  
https://doi.org/10.1089/cyber.2019.0451 

19. Ryu H, Lee JY, Choi A, Park S, Kim DJ, Choi JS. �e relationship 
between impulsivity and internet gaming disorder in young adults: 
Mediating e�ects of interpersonal relationships and depression. Int 
J Environ Res Public Health. 2018;15(3):458-472.         .  

https://doi.org/10.3390/ijerph15030458 
20. Alagarsami A, Kurian A, Kannekanti P, Bhattacharjee D. 

Psychosocial predictors of problematic internet use and quality of 
sleep among nursing students. J Ment Health. 2024;2(1):37-44. 
https://doi.org/10.61577/jmhbs.2024.100005 

21. Stevens MW, King DL, Dorstyn D, Delfabbro PH. 
Cognitive–behavioral therapy for Internet gaming disorder: A 
systematic review and meta‐analysis. Clin Psychol Psychother. 
2019;26(2):191-203. https://doi.org/10.1002/cpp.2341 

22. Nielsen P, Christensen M, Henderson C, Liddle HA, 
Croquette-Krokar M, Favez N, et al. Multidimensional family 
therapy reduces problematic gaming in adolescents: A randomised 
controlled trial. J Behav Addict. 2021;10(2):234-243. 
https://doi.org/10.1556/2006.2021.00022 

23. de Sá RR, Coelho S, Parmar PK, Johnstone S, Kim HS, Tavares H. A 
Systematic review of pharmacological treatments for internet 
gaming disorder. Psychiatry Investig. 2023;20(8):696-708. 
https://doi.org/10.30773/pi.2022.0297 

24. Anandpara G, Kharadi A, Vidja P, Chauhan Y, Mahajan S, Patel J. A 
comprehensive review on digital detox: A newer health and wellness 
trend in the current era. Cureus. 2024;16(4):e58719.         .  
https://doi.org/10.7759/cureus.58719 

25. Kuss DJ. Internet gaming addiction: current perspectives. Psychol 
Res Behav Manag. 2013;6:125-137.           .  
https://doi.org/10.2147/PRBM.S39476 

26. Seok S, DaCosta B. �e world's most intense online gaming culture: 
Addiction and high-engagement prevalence rates among South 
Korean adolescents and young adults. Comput Human Behav. 
2012;28(6):2143-2151. https://doi.org/10.1016/j.chb.2012.06.019 

27. Riva G, Baños RM, Botella C, Mantovani F, Gaggioli A. 
Transforming experience: the potential of augmented reality and 
virtual reality for enhancing personal and clinical change. Front 
Psychiatry. 2016;7:164-178.                          .  
https://doi.org/10.3389/fpsyt.2016.00164 

J. Ment. Health. Behav. Sci., 2024, 2, 20-24 © Reseapro Journals 2024
https://doi.org/10.61577/jmhbs.2024.100009

JOURNAL OF MENTAL HEALTH AND BEHAVIORAL SCIENCES                                                                           
2024, VOL. 2, ISSUE 2

22



�e rapid expansion of digital technologies has fuelled the 
popularity of online gaming, transforming it into a global 
entertainment medium. While casual gaming o�ers cognitive 
and social bene�ts, prolonged and excessive gaming can lead to 
behavioral disorders. �e Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) introduced Internet Gaming 
Disorder (IGD) in 2013 as a condition characterized by 
problematic gaming behaviour. Similarly, the International 
Classi�cation of Diseases (ICD-11) by the World Health 
Organization (WHO) recognized Gaming Disorder (GD) in 
2018, broadening the focus to both online and o�ine gaming 
behaviours [1]. �e clinical de�nitions of IGD and GD highlight 
the loss of control over gaming, preoccupation, and the 
continuation of gaming despite adverse consequences. �ese 
conditions di�er from casual gaming, which does not interfere 
with daily functioning. �e DSM-5 limits its criteria to online 
gaming, whereas the ICD-11 expands the de�nition to include 
o�ine activities as well. Both classi�cations emphasize the 
necessity of addressing this growing issue, but their distinct 
scopes present challenges in harmonizing research and 
intervention e�orts [2].

 Studies show that the prevalence of IGD varies widely 
depending on population and methodology, with rates ranging 

from 1.3% to 19.9% among adolescents and young adults. A 
meta-analysis reported a prevalence rate of 6.2% among 
medical students, re�ecting their heightened susceptibility 
due to stress and demanding schedules. Regional studies 
indicate further variations, with Egypt reporting a prevalence 
of 10.9% and Saudi Arabia 8.8%, likely in�uenced by local 
gaming cultures [3]. Despite increasing research interest, 
methodological inconsistencies such as di�erences in 
diagnostic criteria and assessment tools pose challenges in 
comparing �ndings across studies. �e DSM-5 and ICD-11 
frameworks are not entirely aligned, contributing to the 
variation in reported prevalence rates and complicating the 
development of e�ective public health strategies [4].

 Although research into gaming addiction is expanding, 
the link between gaming addiction and ICDs remains 
underexplored. Given that both IGD and ICDs involve de�cits 
in self-regulation and reward-processing mechanisms, 
investigating their shared pathways could provide valuable 
insights for interventions [5]. �is review aims to explore the 
intersection between online gaming addiction and ICDs, 
focusing on their overlapping mechanisms and clinical 
implications. Addressing this relationship is essential for 
re�ning diagnostic frameworks and guiding the development 
of targeted therapeutic strategies.

Online Gaming Addiction: Definition and Mechanisms
Online gaming addiction is a behavioral disorder characterized 
by compulsive engagement in gaming activities, resulting in 
signi�cant impairments in personal, social, or academic 
functioning. �e development and persistence of this condition 
are driven by intricate interactions between psychological, 
neurobiological, behavioral, and social mechanisms, making it 
essential to explore these dimensions for e�ective intervention.

Psychological mechanisms
Online games incorporate reward systems that trigger 
immediate grati�cation, reinforcing frequent gaming. �ese 
rewards ranging from points and virtual achievements to 
character advancements activate the brain’s reward pathways, 
encouraging players to continue gaming. �is process aligns 
with the concept of operant conditioning, where positive 
reinforcement strengthens behaviour over time [6]. As players 
become accustomed to receiving instant rewards, they �nd it 
challenging to disengage, reinforcing the cycle of play. In 
addition to reward-seeking, emotional regulation plays a crucial 
role. Individuals o�en turn to gaming to manage negative 
emotions such as stress, anxiety, or boredom. �e immersive 
nature of games provides temporary relief, which can create a 
pattern of maladaptive emotional dependence. Over time, this 
reliance hinders the development of healthier coping strategies, 
increasing the risk of addiction and emotional instability[7]. As 
a result, gaming shi�s from a recreational activity to an 
emotional crutch.

Neurobiological mechanisms
From a neurobiological perspective, gaming addiction involves 
the dysregulation of dopamine, a neurotransmitter responsible 
for pleasure and reward. Studies show that gaming can release 
dopamine levels comparable to those observed in substance 
addictions, reinforcing compulsive behavior and contributing 
to the development of tolerance. With time, players need longer 
or more intense gaming sessions to experience the same 
satisfaction, further entrenching addictive patterns. Functional 
magnetic resonance imaging (fMRI) studies reveal that 
excessive gaming a�ects key brain regions responsible for 
executive functions. For instance, reduced activity in the 
prefrontal cortex responsible for impulse control and 
decision-making has been observed in individuals with gaming 
addiction. Additionally, the anterior cingulate cortex, which 
regulates emotions, shows diminished activity, impairing 
emotional regulation and reinforcing dependence on gaming as 
an emotional outlet [8].

Behavioral and social factors
Social interaction within gaming environments plays a 
signi�cant role in sustaining addictive behavior. Multiplayer 
games create virtual communities where players form bonds, 
collaborate, or compete, ful�lling social needs. �ese 
interactions provide a sense of belonging, which can become 
particularly appealing for individuals experiencing social 
isolation in o�ine settings. Additionally, real-time gaming 
events and team-based competitions foster a fear of missing out 
(FOMO), further encouraging prolonged gaming. Behavioral 
reinforcement mechanisms embedded in games, such as loot 
boxes, daily login rewards, and leaderboards, contribute to 
addiction through intermittent reinforcement. �is strategy 

mirrors gambling behavior by o�ering unpredictable rewards, 
which increases engagement and makes it harder for individuals 
to break away from gaming sessions [9].

Impulse Control Disorders: Overview and Relevance
ICDs are psychiatric conditions marked by di�culty in resisting 
urges or impulses that can result in harmful outcomes. �ese 
disorders disrupt personal, social, and occupational 
functioning. Examples include pathological gambling, 
kleptomania (compulsive stealing), trichotillomania 
(compulsive hair-pulling), and intermittent explosive disorder 
(uncontrolled anger). ICDs stem from impairments in brain 
regions such as the prefrontal cortex, which plays a crucial role 
in behavioral regulation and decision-making [10]. 
Dysfunctions in this region reduce inhibitory control, 
impairing the ability to resist impulses. Alterations in dopamine 
pathways, involved in reward processing, further exacerbate 
compulsive behaviors by intensifying the desire for immediate 
grati�cation. �is neurological imbalance leads individuals to 
act impulsively despite being aware of the negative 
consequences [11].

 ICDs frequently co-occur with mental health conditions 
like anxiety, depression, and substance use disorders. For 
instance, individuals with trichotillomania o�en use 
hair-pulling to manage anxiety, while pathological gambling is 
linked to higher rates of depression. �e overlap of symptoms 
makes diagnosis and treatment complex, as it is challenging to 
identify the primary disorder. Treatment typically involves 
cognitive-behavioral therapy (CBT) alongside pharmacological 
interventions to address both the impulse disorder and 
coexisting conditions [12]. �e relationship between ICDs and 
online gaming addiction highlights shared neurological 
pathways, including de�cits in impulse regulation and 
heightened dopamine activity. Both conditions re�ect a lack of 
control over behaviours driven by reward-seeking tendencies, 
emphasizing the need for integrated treatment strategies. 
Recognizing these parallels is crucial for developing 
comprehensive interventions that address multiple compulsive 
behaviours and improve patient outcomes [13].

Interlink Between Online Gaming Addiction and ICDs
Impulsivity as a predictor
Impulsivity plays a crucial role in the development of behavioral 
addictions, including online gaming addiction, and is closely 
associated with ICDs. Impulsive individuals are more likely to 
engage in behaviours that provide immediate grati�cation, even 
at the expense of long-term consequences. Studies have shown 
that high levels of impulsivity, characterized by di�culty 
delaying rewards, predict the onset and severity of gaming 
addiction. For example, adolescents with elevated impulsivity 
scores are more prone to excessive gaming due to the immediate 
rewards and social feedback o�ered by online games. Moreover, 
the inability to control urges leads to gaming sessions extending 
for hours, disrupting daily life activities. �is aligns with 
�ndings in ICD-related behaviours, where impulsivity drives 
maladaptive actions such as pathological gambling or 
compulsive shopping [14].

Shared neurobiological mechanisms
Research highlights that gaming addiction and ICDs share 
overlapping neurobiological mechanisms, particularly 

involving the brain's reward and self-control circuits. Both 
conditions are linked to dysfunctions in the dopaminergic 
system, which regulates pleasure and motivation. Impairments in 
the prefrontal cortex, responsible for impulse regulation and 
decision-making, further exacerbate compulsive behaviours 
observed in both online gaming addiction and ICDs. 
Neuroimaging studies suggest that frequent gamers and 
individuals with ICDs show hyperactivity in the nucleus 
accumbens, a key region involved in the brain's reward pathway 
indicating heightened sensitivity to stimuli. �ese �ndings align 
with substance addiction models, suggesting that both behavioral 
addictions and ICDs stem from similar neural de�cits, 
particularly reduced control over rewarding impulses [15]. 

Behavioral correlates
Individuals with gaming addiction o�en exhibit behaviours 
such as neglecting responsibilities, prioritizing gaming over 
work or education, and making impulsive decisions that 
negatively impact their social and personal lives. Similar 
patterns are seen in ICDs, where individuals struggle to resist 
harmful urges, leading to detrimental outcomes like �nancial 
ruin or interpersonal con�ict. For example, just as individuals 
with compulsive gambling pursue betting despite repeated 
losses, gamers continue playing despite negative academic 
performance or deteriorating social relationships. �is 
behavioral overlap suggests that both conditions involve 
diminished self-control, re�ecting broader de�cits in executive 
function [16].

Case studies
Several studies illustrate the co-occurrence of gaming addiction 
and ICDs. One case involved a young adult with both gaming 
addiction and compulsive gambling tendencies, highlighting 
shared impulsive behaviours and neural mechanisms. Another 
longitudinal study identi�ed that adolescents with ICD 
symptoms were more likely to develop problematic gaming 
habits over time, indicating a bidirectional relationship between 
these disorders. �ese cases emphasize the need for targeted 
interventions addressing both gaming behaviours and impulse 
control, as treating one aspect without the other may limit 
therapeutic success [17].

Mental Health Implications
Development of anxiety and depression
Excessive gaming has been linked to emotional dysregulation, 
impairing individuals' ability to manage emotions e�ectively. 
�e compulsion to engage in gaming activates neural pathways 
like those observed in substance addiction, fostering 
psychological dependence and emotional stress. As gamers face 
challenges in balancing virtual achievements with real-world 
demands, they o�en experience heightened frustration and 
stress, increasing the risk of anxiety disorders. Depression 
frequently co-occurs with gaming addiction, with individuals 
reporting withdrawal from social life, guilt, and feelings of 
hopelessness. Prolonged exposure to these conditions 
exacerbates emotional distress, leading to signi�cant mental 
health challenges that require integrated intervention 
approaches [18].

Impact on social relationships
�e impact of gaming addiction extends beyond the individual, 
o�en disrupting personal and social relationships. �ose with 

gaming disorders tend to prioritize virtual interactions over 
real-world engagements, resulting in social isolation and 
diminished communication with family and friends. �is social 
withdrawal can foster loneliness, deepening emotional 
instability and contributing to further detachment from 
meaningful relationships. In many cases, unresolved family 
con�icts arise as individuals struggle to manage their gaming 
habits, which can erode personal connections over time. Early 
interventions involving family counselling can play a crucial 
role in addressing these relational challenges and promoting 
healthier interpersonal dynamics [19].

Academic and occupational impacts
Gaming addiction negatively in�uences academic performance 
and workplace productivity. Students with gaming disorders 
o�en report declining grades and reduced motivation, as 
excessive gaming disrupts study routines and learning focus. 
Similarly, in the workplace, compulsive gamers struggle to 
maintain productivity, leading to absenteeism, missed 
deadlines, and poor task management. Professional 
environments increasingly recognize the need for supportive 
programs such as Employee Assistance Programs (EAPs) to 
address gaming-related issues. By providing counselling and 
mental health support, such initiatives can help mitigate the 
negative impacts on job performance and career development 
[20].

Treatment Strategies and Interventions
Psychotherapy approaches
CBT is a widely applied intervention for Internet Gaming 
Disorder (IGD) and other behavioral addictions. It focuses on 
identifying distorted thoughts associated with gaming, such as 
excessive attachment to virtual achievements, and restructuring 
them to encourage healthier behavior. Treatment o�en involves 
relapse prevention plans and teaching adaptive coping 
strategies. A meta-analysis highlights that CBT can reduce 
gaming time by approximately 50%, signi�cantly improving 
psychological well-being over several months of therapy [21].

 Family therapy complements individual interventions by 
fostering a supportive environment. It aims to rebuild 
communication, establish healthy boundaries, and help family 
members recognize behaviors that may inadvertently reinforce 
gaming addiction. Studies suggest that family therapy increases 
the success rate of recovery by improving interpersonal 
relationships, especially among adolescents with gaming 
addiction. Group therapy, which combines CBT principles with 
peer support, also shows promise by allowing participants to 
share coping strategies and develop social accountability [22].

Pharmacological interventions
Pharmacological treatments are generally reserved for severe 
IGD cases, particularly those involving co-occurring disorders 
like anxiety or depression. Selective serotonin reuptake 
inhibitors (SSRIs), such as �uoxetine and escitalopram, are 
prescribed to stabilize mood, indirectly reducing gaming urges. 
Bupropion, known for its role in managing addiction through 
reward modulation, has been shown to curb cravings associated 
with gaming. In some cases, naltrexone, an opioid receptor 
antagonist, is used to address compulsive gaming behaviours, 
drawing on strategies used in substance addiction treatments. 
However, these interventions require careful monitoring due to 

side e�ects, and there is limited evidence regarding long-term 
e�cacy [23].

Digital detox programs
Digital detox programs promote behavioral change by 
introducing structured routines that limit gaming time and 
encourage o�ine activities. �ese programs involve strategies 
like setting gaming-free zones at home, participating in physical 
activities, and monitoring screen time with dedicated apps. 
Counselling is o�en integrated to identify emotional triggers 
and develop healthy responses. Research shows that initial 
participation in detox programs leads to signi�cant 
improvements in social functioning and well-being, though 
sustaining these changes over time requires ongoing support 
and reinforcement [24].

Research Gaps and Future Directions
Limited longitudinal studies
While many studies on Internet Gaming Disorder and Gaming 
Disorder have provided valuable insights, most rely on 
cross-sectional designs that capture behavior at a single point in 
time. �is approach fails to reveal how gaming addiction 
develops, persists, or resolves over time. Longitudinal studies 
are essential to track behavioral patterns across di�erent life 
stages and to understand how factors such as stress, academic 
demands, and social changes in�uence addiction trajectories. 
Additionally, these studies could identify early predictors of 
gaming addiction, o�ering evidence-based insights into the risk 
of relapse and the e�ectiveness of interventions over the long 
term [25].

Lack of cultural context
Cultural factors signi�cantly shape gaming behavior and its 
psychological impact, but research remains heavily focused 
towards high-income countries. In regions like South Korea, 
where online gaming is deeply embedded in youth culture, 
addiction rates are higher compared to Western nations, where 
gaming patterns may di�er. �is cultural variability underlines 
the importance of cross-cultural research to develop diagnostic 
tools and treatment models that are relevant across diverse 
contexts [26]. Without this perspective, public health 
interventions risk being ine�ective or culturally inappropriate 
in non-Western settings.

Emerging technologies
�e introduction of virtual reality (VR) and augmented reality 
(AR) games adds new dimensions to the study of gaming 
addiction. �ese immersive technologies can deepen user 
engagement, blurring the lines between virtual and real-world 
experiences. Studies suggest that the intense immersion o�ered 
by VR games could heighten escapism and reduce emotional 
regulation, increasing the risk of addictive behavior, especially 
among vulnerable populations [27]. As these technologies 
evolve, research must explore their long-term psychological 
e�ects and develop preventive strategies to mitigate potential 
harm.

Conclusions
�is review highlights the shared neurobiological and 
behavioral mechanisms between online gaming addiction and 
impulse control disorders, particularly in the domains of 
impaired self-regulation and reward-processing dysfunction. 

�ese overlapping characteristics suggest that individuals with 
gaming addiction are more prone to developing ICDs, 
underscoring the need for integrated research and 
interventions. E�ective treatment strategies for gaming 
addiction require multi-modal approaches. Cognitive- 
behavioral therapy is recognized as a primary intervention, 
helping individuals correct cognitive distortions and build 
healthier behavioral patterns. Pharmacological interventions, 
such as selective serotonin reuptake inhibitors (SSRIs), have 
shown promise for managing co-occurring mental health 
conditions like anxiety and depression, though their direct 
application to gaming addiction needs further validation. 
Incorporating family or group therapy, which provides 
emotional support and enhances interpersonal relationships, 
further strengthens these interventions. Additionally, aligning 
therapeutic e�orts with the management of ICDs—such as 
impulse control training—can o�er a more holistic treatment 
model. Future research should focus on re�ning diagnostic 
criteria, developing evidence-based, standardized 
interventions, and exploring the speci�c interplay between 
ICDs and gaming addiction to enhance treatment e�cacy and 
public health outcomes.
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�e rapid expansion of digital technologies has fuelled the 
popularity of online gaming, transforming it into a global 
entertainment medium. While casual gaming o�ers cognitive 
and social bene�ts, prolonged and excessive gaming can lead to 
behavioral disorders. �e Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) introduced Internet Gaming 
Disorder (IGD) in 2013 as a condition characterized by 
problematic gaming behaviour. Similarly, the International 
Classi�cation of Diseases (ICD-11) by the World Health 
Organization (WHO) recognized Gaming Disorder (GD) in 
2018, broadening the focus to both online and o�ine gaming 
behaviours [1]. �e clinical de�nitions of IGD and GD highlight 
the loss of control over gaming, preoccupation, and the 
continuation of gaming despite adverse consequences. �ese 
conditions di�er from casual gaming, which does not interfere 
with daily functioning. �e DSM-5 limits its criteria to online 
gaming, whereas the ICD-11 expands the de�nition to include 
o�ine activities as well. Both classi�cations emphasize the 
necessity of addressing this growing issue, but their distinct 
scopes present challenges in harmonizing research and 
intervention e�orts [2].

 Studies show that the prevalence of IGD varies widely 
depending on population and methodology, with rates ranging 

from 1.3% to 19.9% among adolescents and young adults. A 
meta-analysis reported a prevalence rate of 6.2% among 
medical students, re�ecting their heightened susceptibility 
due to stress and demanding schedules. Regional studies 
indicate further variations, with Egypt reporting a prevalence 
of 10.9% and Saudi Arabia 8.8%, likely in�uenced by local 
gaming cultures [3]. Despite increasing research interest, 
methodological inconsistencies such as di�erences in 
diagnostic criteria and assessment tools pose challenges in 
comparing �ndings across studies. �e DSM-5 and ICD-11 
frameworks are not entirely aligned, contributing to the 
variation in reported prevalence rates and complicating the 
development of e�ective public health strategies [4].

 Although research into gaming addiction is expanding, 
the link between gaming addiction and ICDs remains 
underexplored. Given that both IGD and ICDs involve de�cits 
in self-regulation and reward-processing mechanisms, 
investigating their shared pathways could provide valuable 
insights for interventions [5]. �is review aims to explore the 
intersection between online gaming addiction and ICDs, 
focusing on their overlapping mechanisms and clinical 
implications. Addressing this relationship is essential for 
re�ning diagnostic frameworks and guiding the development 
of targeted therapeutic strategies.

Online Gaming Addiction: Definition and Mechanisms
Online gaming addiction is a behavioral disorder characterized 
by compulsive engagement in gaming activities, resulting in 
signi�cant impairments in personal, social, or academic 
functioning. �e development and persistence of this condition 
are driven by intricate interactions between psychological, 
neurobiological, behavioral, and social mechanisms, making it 
essential to explore these dimensions for e�ective intervention.

Psychological mechanisms
Online games incorporate reward systems that trigger 
immediate grati�cation, reinforcing frequent gaming. �ese 
rewards ranging from points and virtual achievements to 
character advancements activate the brain’s reward pathways, 
encouraging players to continue gaming. �is process aligns 
with the concept of operant conditioning, where positive 
reinforcement strengthens behaviour over time [6]. As players 
become accustomed to receiving instant rewards, they �nd it 
challenging to disengage, reinforcing the cycle of play. In 
addition to reward-seeking, emotional regulation plays a crucial 
role. Individuals o�en turn to gaming to manage negative 
emotions such as stress, anxiety, or boredom. �e immersive 
nature of games provides temporary relief, which can create a 
pattern of maladaptive emotional dependence. Over time, this 
reliance hinders the development of healthier coping strategies, 
increasing the risk of addiction and emotional instability[7]. As 
a result, gaming shi�s from a recreational activity to an 
emotional crutch.

Neurobiological mechanisms
From a neurobiological perspective, gaming addiction involves 
the dysregulation of dopamine, a neurotransmitter responsible 
for pleasure and reward. Studies show that gaming can release 
dopamine levels comparable to those observed in substance 
addictions, reinforcing compulsive behavior and contributing 
to the development of tolerance. With time, players need longer 
or more intense gaming sessions to experience the same 
satisfaction, further entrenching addictive patterns. Functional 
magnetic resonance imaging (fMRI) studies reveal that 
excessive gaming a�ects key brain regions responsible for 
executive functions. For instance, reduced activity in the 
prefrontal cortex responsible for impulse control and 
decision-making has been observed in individuals with gaming 
addiction. Additionally, the anterior cingulate cortex, which 
regulates emotions, shows diminished activity, impairing 
emotional regulation and reinforcing dependence on gaming as 
an emotional outlet [8].

Behavioral and social factors
Social interaction within gaming environments plays a 
signi�cant role in sustaining addictive behavior. Multiplayer 
games create virtual communities where players form bonds, 
collaborate, or compete, ful�lling social needs. �ese 
interactions provide a sense of belonging, which can become 
particularly appealing for individuals experiencing social 
isolation in o�ine settings. Additionally, real-time gaming 
events and team-based competitions foster a fear of missing out 
(FOMO), further encouraging prolonged gaming. Behavioral 
reinforcement mechanisms embedded in games, such as loot 
boxes, daily login rewards, and leaderboards, contribute to 
addiction through intermittent reinforcement. �is strategy 

mirrors gambling behavior by o�ering unpredictable rewards, 
which increases engagement and makes it harder for individuals 
to break away from gaming sessions [9].

Impulse Control Disorders: Overview and Relevance
ICDs are psychiatric conditions marked by di�culty in resisting 
urges or impulses that can result in harmful outcomes. �ese 
disorders disrupt personal, social, and occupational 
functioning. Examples include pathological gambling, 
kleptomania (compulsive stealing), trichotillomania 
(compulsive hair-pulling), and intermittent explosive disorder 
(uncontrolled anger). ICDs stem from impairments in brain 
regions such as the prefrontal cortex, which plays a crucial role 
in behavioral regulation and decision-making [10]. 
Dysfunctions in this region reduce inhibitory control, 
impairing the ability to resist impulses. Alterations in dopamine 
pathways, involved in reward processing, further exacerbate 
compulsive behaviors by intensifying the desire for immediate 
grati�cation. �is neurological imbalance leads individuals to 
act impulsively despite being aware of the negative 
consequences [11].

 ICDs frequently co-occur with mental health conditions 
like anxiety, depression, and substance use disorders. For 
instance, individuals with trichotillomania o�en use 
hair-pulling to manage anxiety, while pathological gambling is 
linked to higher rates of depression. �e overlap of symptoms 
makes diagnosis and treatment complex, as it is challenging to 
identify the primary disorder. Treatment typically involves 
cognitive-behavioral therapy (CBT) alongside pharmacological 
interventions to address both the impulse disorder and 
coexisting conditions [12]. �e relationship between ICDs and 
online gaming addiction highlights shared neurological 
pathways, including de�cits in impulse regulation and 
heightened dopamine activity. Both conditions re�ect a lack of 
control over behaviours driven by reward-seeking tendencies, 
emphasizing the need for integrated treatment strategies. 
Recognizing these parallels is crucial for developing 
comprehensive interventions that address multiple compulsive 
behaviours and improve patient outcomes [13].

Interlink Between Online Gaming Addiction and ICDs
Impulsivity as a predictor
Impulsivity plays a crucial role in the development of behavioral 
addictions, including online gaming addiction, and is closely 
associated with ICDs. Impulsive individuals are more likely to 
engage in behaviours that provide immediate grati�cation, even 
at the expense of long-term consequences. Studies have shown 
that high levels of impulsivity, characterized by di�culty 
delaying rewards, predict the onset and severity of gaming 
addiction. For example, adolescents with elevated impulsivity 
scores are more prone to excessive gaming due to the immediate 
rewards and social feedback o�ered by online games. Moreover, 
the inability to control urges leads to gaming sessions extending 
for hours, disrupting daily life activities. �is aligns with 
�ndings in ICD-related behaviours, where impulsivity drives 
maladaptive actions such as pathological gambling or 
compulsive shopping [14].

Shared neurobiological mechanisms
Research highlights that gaming addiction and ICDs share 
overlapping neurobiological mechanisms, particularly 

involving the brain's reward and self-control circuits. Both 
conditions are linked to dysfunctions in the dopaminergic 
system, which regulates pleasure and motivation. Impairments in 
the prefrontal cortex, responsible for impulse regulation and 
decision-making, further exacerbate compulsive behaviours 
observed in both online gaming addiction and ICDs. 
Neuroimaging studies suggest that frequent gamers and 
individuals with ICDs show hyperactivity in the nucleus 
accumbens, a key region involved in the brain's reward pathway 
indicating heightened sensitivity to stimuli. �ese �ndings align 
with substance addiction models, suggesting that both behavioral 
addictions and ICDs stem from similar neural de�cits, 
particularly reduced control over rewarding impulses [15]. 

Behavioral correlates
Individuals with gaming addiction o�en exhibit behaviours 
such as neglecting responsibilities, prioritizing gaming over 
work or education, and making impulsive decisions that 
negatively impact their social and personal lives. Similar 
patterns are seen in ICDs, where individuals struggle to resist 
harmful urges, leading to detrimental outcomes like �nancial 
ruin or interpersonal con�ict. For example, just as individuals 
with compulsive gambling pursue betting despite repeated 
losses, gamers continue playing despite negative academic 
performance or deteriorating social relationships. �is 
behavioral overlap suggests that both conditions involve 
diminished self-control, re�ecting broader de�cits in executive 
function [16].

Case studies
Several studies illustrate the co-occurrence of gaming addiction 
and ICDs. One case involved a young adult with both gaming 
addiction and compulsive gambling tendencies, highlighting 
shared impulsive behaviours and neural mechanisms. Another 
longitudinal study identi�ed that adolescents with ICD 
symptoms were more likely to develop problematic gaming 
habits over time, indicating a bidirectional relationship between 
these disorders. �ese cases emphasize the need for targeted 
interventions addressing both gaming behaviours and impulse 
control, as treating one aspect without the other may limit 
therapeutic success [17].

Mental Health Implications
Development of anxiety and depression
Excessive gaming has been linked to emotional dysregulation, 
impairing individuals' ability to manage emotions e�ectively. 
�e compulsion to engage in gaming activates neural pathways 
like those observed in substance addiction, fostering 
psychological dependence and emotional stress. As gamers face 
challenges in balancing virtual achievements with real-world 
demands, they o�en experience heightened frustration and 
stress, increasing the risk of anxiety disorders. Depression 
frequently co-occurs with gaming addiction, with individuals 
reporting withdrawal from social life, guilt, and feelings of 
hopelessness. Prolonged exposure to these conditions 
exacerbates emotional distress, leading to signi�cant mental 
health challenges that require integrated intervention 
approaches [18].

Impact on social relationships
�e impact of gaming addiction extends beyond the individual, 
o�en disrupting personal and social relationships. �ose with 

gaming disorders tend to prioritize virtual interactions over 
real-world engagements, resulting in social isolation and 
diminished communication with family and friends. �is social 
withdrawal can foster loneliness, deepening emotional 
instability and contributing to further detachment from 
meaningful relationships. In many cases, unresolved family 
con�icts arise as individuals struggle to manage their gaming 
habits, which can erode personal connections over time. Early 
interventions involving family counselling can play a crucial 
role in addressing these relational challenges and promoting 
healthier interpersonal dynamics [19].

Academic and occupational impacts
Gaming addiction negatively in�uences academic performance 
and workplace productivity. Students with gaming disorders 
o�en report declining grades and reduced motivation, as 
excessive gaming disrupts study routines and learning focus. 
Similarly, in the workplace, compulsive gamers struggle to 
maintain productivity, leading to absenteeism, missed 
deadlines, and poor task management. Professional 
environments increasingly recognize the need for supportive 
programs such as Employee Assistance Programs (EAPs) to 
address gaming-related issues. By providing counselling and 
mental health support, such initiatives can help mitigate the 
negative impacts on job performance and career development 
[20].

Treatment Strategies and Interventions
Psychotherapy approaches
CBT is a widely applied intervention for Internet Gaming 
Disorder (IGD) and other behavioral addictions. It focuses on 
identifying distorted thoughts associated with gaming, such as 
excessive attachment to virtual achievements, and restructuring 
them to encourage healthier behavior. Treatment o�en involves 
relapse prevention plans and teaching adaptive coping 
strategies. A meta-analysis highlights that CBT can reduce 
gaming time by approximately 50%, signi�cantly improving 
psychological well-being over several months of therapy [21].

 Family therapy complements individual interventions by 
fostering a supportive environment. It aims to rebuild 
communication, establish healthy boundaries, and help family 
members recognize behaviors that may inadvertently reinforce 
gaming addiction. Studies suggest that family therapy increases 
the success rate of recovery by improving interpersonal 
relationships, especially among adolescents with gaming 
addiction. Group therapy, which combines CBT principles with 
peer support, also shows promise by allowing participants to 
share coping strategies and develop social accountability [22].

Pharmacological interventions
Pharmacological treatments are generally reserved for severe 
IGD cases, particularly those involving co-occurring disorders 
like anxiety or depression. Selective serotonin reuptake 
inhibitors (SSRIs), such as �uoxetine and escitalopram, are 
prescribed to stabilize mood, indirectly reducing gaming urges. 
Bupropion, known for its role in managing addiction through 
reward modulation, has been shown to curb cravings associated 
with gaming. In some cases, naltrexone, an opioid receptor 
antagonist, is used to address compulsive gaming behaviours, 
drawing on strategies used in substance addiction treatments. 
However, these interventions require careful monitoring due to 

side e�ects, and there is limited evidence regarding long-term 
e�cacy [23].

Digital detox programs
Digital detox programs promote behavioral change by 
introducing structured routines that limit gaming time and 
encourage o�ine activities. �ese programs involve strategies 
like setting gaming-free zones at home, participating in physical 
activities, and monitoring screen time with dedicated apps. 
Counselling is o�en integrated to identify emotional triggers 
and develop healthy responses. Research shows that initial 
participation in detox programs leads to signi�cant 
improvements in social functioning and well-being, though 
sustaining these changes over time requires ongoing support 
and reinforcement [24].

Research Gaps and Future Directions
Limited longitudinal studies
While many studies on Internet Gaming Disorder and Gaming 
Disorder have provided valuable insights, most rely on 
cross-sectional designs that capture behavior at a single point in 
time. �is approach fails to reveal how gaming addiction 
develops, persists, or resolves over time. Longitudinal studies 
are essential to track behavioral patterns across di�erent life 
stages and to understand how factors such as stress, academic 
demands, and social changes in�uence addiction trajectories. 
Additionally, these studies could identify early predictors of 
gaming addiction, o�ering evidence-based insights into the risk 
of relapse and the e�ectiveness of interventions over the long 
term [25].

Lack of cultural context
Cultural factors signi�cantly shape gaming behavior and its 
psychological impact, but research remains heavily focused 
towards high-income countries. In regions like South Korea, 
where online gaming is deeply embedded in youth culture, 
addiction rates are higher compared to Western nations, where 
gaming patterns may di�er. �is cultural variability underlines 
the importance of cross-cultural research to develop diagnostic 
tools and treatment models that are relevant across diverse 
contexts [26]. Without this perspective, public health 
interventions risk being ine�ective or culturally inappropriate 
in non-Western settings.

Emerging technologies
�e introduction of virtual reality (VR) and augmented reality 
(AR) games adds new dimensions to the study of gaming 
addiction. �ese immersive technologies can deepen user 
engagement, blurring the lines between virtual and real-world 
experiences. Studies suggest that the intense immersion o�ered 
by VR games could heighten escapism and reduce emotional 
regulation, increasing the risk of addictive behavior, especially 
among vulnerable populations [27]. As these technologies 
evolve, research must explore their long-term psychological 
e�ects and develop preventive strategies to mitigate potential 
harm.

Conclusions
�is review highlights the shared neurobiological and 
behavioral mechanisms between online gaming addiction and 
impulse control disorders, particularly in the domains of 
impaired self-regulation and reward-processing dysfunction. 

�ese overlapping characteristics suggest that individuals with 
gaming addiction are more prone to developing ICDs, 
underscoring the need for integrated research and 
interventions. E�ective treatment strategies for gaming 
addiction require multi-modal approaches. Cognitive- 
behavioral therapy is recognized as a primary intervention, 
helping individuals correct cognitive distortions and build 
healthier behavioral patterns. Pharmacological interventions, 
such as selective serotonin reuptake inhibitors (SSRIs), have 
shown promise for managing co-occurring mental health 
conditions like anxiety and depression, though their direct 
application to gaming addiction needs further validation. 
Incorporating family or group therapy, which provides 
emotional support and enhances interpersonal relationships, 
further strengthens these interventions. Additionally, aligning 
therapeutic e�orts with the management of ICDs—such as 
impulse control training—can o�er a more holistic treatment 
model. Future research should focus on re�ning diagnostic 
criteria, developing evidence-based, standardized 
interventions, and exploring the speci�c interplay between 
ICDs and gaming addiction to enhance treatment e�cacy and 
public health outcomes.
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