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The use of video games among adolescents has become a prevalent form of entertainment and 

leisure activity in today’s digital age. However, the impact of extensive video game exposure on 

the cognitive development of young individuals is a topic of growing concern. Understanding 

how video games affect various aspects of cognition, such as attention, memory, prob-

lem-solving skills, and academic performance, is crucial for educators, parents, and healthcare 

professionals. This review delves into the cognition-impairing effects of video games in ado-

lescents, exploring the research findings, challenges, and potential strategies to mitigate the 

negative consequences on cognitive function. 
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Introduction 

HE PREVALENCE of video game usage among ado-

lescents has witnessed a notable surge in today’s society. 

As gaming consoles, smartphones, and computers be-

come more accessible to adolescents due to technological ad-

vancements, they spend an increasing amount of time playing 

video games. Approximately 97% of adolescents, according to a 

Pew Research Center survey, engage in video game activity; of 

these, 85% utilize gaming consoles, 72% employ smartphones, 

and 47% employ computers (1). Considering the interactive and 

immersive qualities of video games—which can offer amuse-

ment, social interaction, and cognitive stimulation—this devel-

opment is not unexpected.  

Concerns have been expressed, however, regarding the 

potential negative effects of excessive video game use among 

adolescents. There is some evidence to suggest that excessive 

gaming is associated with adverse effects, including poor aca-

demic performance, social isolation, and health issues (2). Edu-

cators and parents must monitor and regulate the amount of time 

their children spend playing video games in order to promote a 

healthy balance between gaming and other pursuits. Promoting 

academic pursuits, social interactions, and physical activity 

among adolescents can assist in alleviating the potential adverse 

consequences associated with excessive gaming. Prolonged 

exposure to video games has been linked to cognitive impair-

ments in memory, attention, decision-making, and prob-

lem-solving, according to a multitude of studies (3). Adolescents’ 

academic performance and overall mental development may be 
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adversely affected in the long run. 

A primary factor contributing to the cognitive impairment 

observed in adolescents is the addictive quality of video games. 

Numerous widely played video games are intentionally crafted 

to provide intense enjoyment and rewards, potentially resulting 

in the overindulgence of players and the disregard for other 

crucial responsibilities, including academic pursuits or social 

interactions (4). These difficulties may manifest as a reduction 

in attention span, subpar academic achievement, and challenges 

in executing judicious decisions. Moreover, the perpetual motion 

and rapidity of video game developments may induce cognitive 

fatigue and impair the capacity to concentrate and retain infor-

mation by overstimulating the brain.  

In addition, prolonged engagement in video game is 

linked to sedentary behavior, which may impair the cognitive 

functioning of adolescents. Insufficient engagement in outdoor 

exercise and physical activity may result in reduced cerebral 

blood flow, a vital factor detrimental to optimal cognitive func-

tioning. Moreover, in addition to impairing cognitive function, 

the blue light emitted by displays can interfere with the synthe-

sis of melatonin, a hormone responsible for regulating sleep 

patterns (5). This can result in suboptimal sleep quality. In gen-

eral, it is critical that educators and parents monitor and restrict 

the amount of time adolescents spend playing video games in 

order to promote healthy cognitive development and prevent 

cognitive impairments. 

 

The Impact of Video Games on Attention and 
Focus 
 
Effects of Video Games on Attention Span 
The term “attention span” pertains to an individual’s capacity to 

maintain focus on a particular endeavor or activity for an ex-

tended duration. Numerous individuals are concerned that, due 

to the fast-paced and extremely stimulating nature of video 

games, excessive gaming may impair attention span.  

A primary issue pertaining to the influence of video games 

on attention span is the possibility that these games may en-

courage a fleeting and transient form of focus. Video games are 

intentionally engineered to be exceedingly captivating and 

thought-provoking, frequently necessitating swift reactions and 

decision-making (6). This may result in a tendency to prioritize 

immediate gratification and rewards over maintaining a sus-

tained focus on a given task. Consequentially, those who engage 

in video game play for an extended period of time may find it 

difficult to concentrate on longer-term, more complex tasks that 

demand sustained effort and concentration. 

A phenomenon known as “attentional blink” may also be 

exacerbated by the rapid-fire nature of numerous video games 

(7). This condition arises when the brain is inundated with stim-

uli that occur too quickly, resulting in the omission of critical 

information that occurs within a brief time span. This phenom-

enon may result in adverse consequences for activities that de-

mand concurrent processing and retention of multiple pieces of 

information, as individuals may encounter difficulties in effi-

ciently distinguishing irrelevant diversions and concentrating on 

what is genuinely critical. 

Conversely, certain studies indicate that engaging in video 

game play may potentially yield beneficial effects on one’s at-

tention span. Specific categories of video games, including 

strategy and puzzle games, necessitate players to partake in 

critical thinking and problem-solving exercises, which have the 

potential to enhance cognitive capacities associated with con-

centration and attention (8, 9). By requiring players to engage in 

strategic thinking and premeditation, these games have the po-

tential to improve attention abilities in a manner that is applica-

ble to practical endeavors that demand constant focus. 

An additional prospective advantage of video games in 

relation to attention span is the immersive quality of the gaming 

experience. Numerous video games provide players with intri-

cate, multi-world environments to investigate, necessitating 

prolonged focus in order to navigate and achieve success. As 

individuals become immersed in the virtual world and endeavor 

to accomplish their objectives within the game, their capacity to 

concentrate on a single task for a prolonged duration may be 

enhanced (10). 

Additionally, research has demonstrated that video games 

facilitate the growth of specific cognitive abilities, including 

visual processing and hand-eye coordination, which may con-

tribute to an extended period of focus (11). Proficient and accu-

rate reactions to visual stimuli are frequently attained through 

the iterative development and refinement of these abilities with-

in the context of gameplay. This can be applied to practical situ-

ations that demand prompt processing and response to infor-

mation, ultimately enhancing one’s capacity to concentrate and 

perform effectively across multiple domains. 

Understanding the potential positive effects of video 

games on attention span, it is critical to recognize that overin-

dulgence in gaming can result in adverse effects on cognitive 

functioning. Excessive time spent playing video games has been 

linked to attentional deficits, including decreased task focus and 

increased distractibility, according to research (12, 13). Young 

children and adolescents, whose minds are still developing and 

who may be more susceptible to the negative effects of pro-

longed screen time, may find this especially problematic. Addi-

tionally, the propensity for video games to be addictive may 

contribute to attentional difficulties. Numerous video games are 

developed with the intention of providing intense gratification 

and complete immersion, qualities that may hinder players from 

refocusing their attention to non-gaming pursuits. This may 

result in a recurring pattern of gaming addiction that worsens 

attentional difficulties, as people find it more difficult to regulate 

their emotions and give precedence to obligations other than 

gaming. 

 

Factors Influencing Attention and Focus in 
Adolescent Gamers 
Attention and concentration in adolescent gamers can be affect-

ed by a variety of factors, including gaming frequency, game 

genre, personal attributes, social influences, cognitive factors, 

and environmental conditions. In the first place, gaming dura-

tion can have a substantial effect on concentration and focus. 

Engagement in prolonged video game sessions among adoles-

cents may result in impaired concentration and potential mani-

festation of attention deficit symptoms (14). Extended periods of 

gaming may also result in heightened impulsivity and challenges 
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in regulating impulses, thereby exacerbating disruptions to con-

centration and focus.  

Furthermore, the category of games engaged in can have 

an impact on the concentration and focus of adolescent gamers. 

Constant stimuli and action-packed, fast-paced gameplay can 

cause the brain to become overwhelmed, making it difficult to 

concentrate on other duties (15). Conversely, engaging in puzzle 

or strategy games that demand critical thinking and prob-

lem-solving abilities may contribute to enhanced attention and 

focus.  

Further, personality traits and cognitive abilities are ex-

amples of personal characteristics that may impact the attention 

and concentration of adolescent gamers. For instance, those who 

have attention deficits or higher levels of impulsivity may be 

more vulnerable to the detrimental effects of excessive gaming 

on their ability to concentrate and pay attention (16, 17). More-

over, executive function and working memory are cognitive 

abilities that may influence a gamer’s capacity to concentrate 

and focus on tasks.  

In addition, social factors, including peer pressure and so-

cial norms, can impact the concentration and attention of ado-

lescent gamers. Adolescents may experience a sense of obliga-

tion to match the gaming prowess of their peers, which could 

result in an excessive amount of time spent on gaming and a 

disregard for other obligations (18). Additionally, a lack of so-

cial support or social isolation may contribute to attention and 

concentration difficulties among adolescent gamers.  

Attentional control and cognitive flexibility are critical 

cognitive factors that significantly influence the level of focus 

and attention exhibited by adolescent gamers. Atten-

tion-challenged adolescents may discover it difficult to concen-

trate on duties while playing video games, resulting in difficul-

ties with attention and concentration (19). Likewise, those who 

lack cognitive flexibility may encounter difficulties transitioning 

between tasks or modifying their attention when necessary.  

Moreover, environmental factors, including the availabil-

ity of gaming devices and the prevalence of distractions, can 

impair the attention and concentration of adolescent gamers. 

While playing video games in a chaotic or cluttered environment, 

adolescents may experience attentional difficulties and find it 

difficult to concentrate. Furthermore, the constant availability of 

games and the ease of access to gaming devices can make it 

difficult for adolescents to limit their gaming time and maintain 

a healthy balance. 

 

Video Games and Memory Function in Ado-
lescents 
 
Memory Impairment Associated with Video 
Game Use 
Memory impairment can result from video game use, in part, 

due to the high levels of multitasking and consistent stimulation 

required to play the majority of modern video games. Constant 

exposure to visual and auditory stimuli can cause cognitive 

overload in participants, impeding their ability to effectively 

encode information into long-term memory (20). This can lead 

to challenges in remembering information and neglect in daily 

life.  

Furthermore, memory impairment can be exacerbated by 

the rapid-fire design of numerous video games. Cognitive fa-

tigue can occur when players are frequently required to make 

split-second decisions and respond swiftly to changing circum-

stances; this can impair the brain’s ability to commit information 

to memory (21). This can have detrimental effects on partici-

pants’ short-term and long-term memory, thereby impeding their 

ability to recall critical details or instructions. An additional 

factor that may contribute to memory impairment is the addic-

tive quality of video games. Individuals who engage in pro-

longed video game usage may fail to attend to other cognitively 

beneficial activities, including engaging in social interactions, 

exercising, and obtaining sufficient rest (22). This may have 

long-term detrimental effects on memory function and result in 

cognitive impairment.  

Excessive video game is associated with alterations in 

brain structure and function, specifically in regions of the brain 

responsible for memory and cognitive control, according to 

research. Studies discovered that chronic video game players 

had gray matter reduction in the hippocampus, an essential brain 

region for memory and spatial navigation (23, 24). This implies 

that prolonged engagement in video game activities might im-

pair memory function.  

Plus, it has been demonstrated that the blue light released 

from electronic device displays, such as those found in video 

game consoles, disrupts the synthesis of melatonin, a hormone 

responsible for regulating the cycles of sleep and wakefulness (5, 

25). Cognitive deficits can result from chronic sleep deprivation, 

which hinders the process of memory consolidation and ulti-

mately affects an individual’s ability to retain new information 

and retrieve previous memories. This may exacerbate the 

memory impairment that is commonly associated with playing 

video games.  

Not every instance of video game use is detrimental to 

memory function. Cognitive abilities may be enhanced through 

the practice of moderate gaming, including attention, reaction 

time, and spatial awareness (26). Nevertheless, excessive gam-

ing that disrupts various facets of an individual’s life may result 

in adverse consequences for memory function and overall cog-

nitive well-being.  

Maintaining a healthy equilibrium between gaming and 

other cognitively beneficial activities—including physical exer-

cise, social interactions, and sufficient sleep—is crucial for indi-

viduals to mitigate the potential adverse effects of video game 

usage on memory function (27). Additionally, implementing 

screen time restrictions and ensuring consistent pauses through-

out gaming sessions can aid in mitigating cognitive overload and 

the potential for memory impairment. 

 

Types of Memory Affected by Video Games 
Procedural memory is one form of memory that can be affected 

by video game play. This category of memory pertains to the 

capacity to recollect the steps or procedures necessary to execute 

specific actions or tasks. Video games frequently necessitate 

players to execute a predetermined sequence of actions in order 

to advance through various levels. Engaging in this continuous 

repetition of actions may enhance a player’s procedural memory 

and subsequently improve their capacity to recall and carry out 



https://bonoi.org/index.php/si SI | March 31, 2024 | vol. 44 | no. 3 1286 

intricate tasks (28).  

Spatial memory is another form of memory that may be 

impacted by video games. The capability of remembering and 

navigating through physical spaces constitutes spatial memory 

(29). To advance in a number of video games, particularly those 

in the adventure or puzzle genres, players must recall the layout 

of various environments they traverse. Through the completion 

of such activities, participants have the opportunity to enhance 

their spatial memory and awareness.  

An additional form of memory that can be affected by 

video game play is working memory. Working memory is the 

capacity to temporarily retain and manipulate information in the 

mind. Players are frequently required to make split-second deci-

sions and monitor multiple variables at once when playing video 

games (30). Through consistent working memory exercise, ath-

letes can enhance their capacity to process and retain infor-

mation efficiently and effectively.  

A further kind of memory that can be influenced by video 

game play is episodic memory. This form of memory recalls 

particular occurrences or episodes that transpired in the past (31). 

A considerable number of video games feature intricate narra-

tives and multifaceted characters that necessitate players to re-

tain them in order to comprehend the game’s plot and advance 

(32). By actively participating in these narratives, individuals 

can fortify their episodic memory and improve their capacity to 

recollect precise particulars from previous encounters.  

Further, engaging in video game play can have an impact 

on visual memory. Visual memory pertains to the cognitive ca-

pacity to retain and retrieve visual stimuli, including patterns, 

hues, and shapes. A significant number of video games demand 

that players focus on visual details in order to complete objec-

tives or solve puzzles. Through the practice of visual memory 

while playing, individuals can enhance their capacity to accu-

rately recall and remember visual information (33). 

 

Cognitive Impairment and Problem-Solving 
Skills in Adolescent Gamers 
 
Challenges to Problem-Solving Abilities in 
Video Game Players 
Every day, individuals employ their problem-solving capabilities 

to surmount challenges and obstacles in a multitude of spheres. 

Players are frequently required to employ strategic and critical 

thinking in order to advance through levels and accomplish ob-

jectives in video games. Nevertheless, several obstacles can 

impede an individual’s capacity for problem-solving within the 

realm of video games.  

One such difficulty is schedule constraints. Many video 

games require quick reasoning and reflexes to complete tasks or 

impose time constraints. Certain individuals may experience an 

inordinate amount of this, leading them to panic or hastily form 

decisions, thereby hindering their capacity for effective prob-

lem-solving. Furthermore, certain games feature intricate chal-

lenges or puzzles that demand meticulous attention to detail and 

strategic planning. However, players may find it difficult to 

strategize effectively due to time constraints.  

Cognitive excess is an additional obstacle that prob-

lem-solving abilities in video games must overcome. Certain 

games overwhelm players with an abundance of information, 

duties, and stimuli, thereby impeding their ability to concentrate 

and efficiently process information (34). Players may become 

inundated, which could impede their capacity to assess circum-

stances, formulate judgments, and devise resolutions for chal-

lenges present in the game. A cognitive excess may result in 

disarray, exasperation, and impaired problem-solving capabili-

ties.  

Moreover, the intricacy of certain video games may pre-

sent a puzzle-solving obstacle for players. Complex video games 

that feature elaborate narratives, numerous objectives, and com-

plex control schemes may potentially overwhelm players, im-

peding their ability to effectively navigate the environment and 

resolve challenges. Players may experience dizziness, perplexity, 

and difficulty identifying and implementing solutions to prob-

lems due to the overwhelming quantity of information and op-

tions at their disposal.  

Frustration is an extra obstacle that may impede the prob-

lem-solving capabilities of video game players. Repeatedly fail-

ing to complete a level or challenge may result in player frustra-

tion and hinder their capacity to employ critical and creative 

thinking in order to devise solutions (35). Frustration has the 

potential to impair players’ problem-solving capabilities, dull 

their motivation, cloud their judgment, and impede their ability 

to surmount obstacles and advance in the game.  

Video game participants may find their problem-solving 

abilities hindered by distractions. Environmental factors, noise, 

and interruptions are examples of external distractions that can 

impair a player’s concentration and focus, thereby impeding 

their ability to analyze circumstances, make decisions, and find 

solutions to problems within the game. Players’ problem-solving 

capabilities may be hindered by internal distractions, including 

fatigue, tension, or emotional factors. These factors can nega-

tively impact their ability to navigate and resolve challenges in 

the game in an effective manner.  

Furthermore, inexperience or unfamiliarity with a specific 

game genre or its mechanics may present a hindrance to video 

game players’ problem-solving capabilities (36). It may be dif-

ficult for novice players to comprehend the rules, mechanics, 

and strategies necessary to solve problems and advance in a 

game. Their limited knowledge and experience may impede 

their capacity for critical and creative thinking, thereby imped-

ing their ability to employ problem-solving abilities to surmount 

challenges. 

 

Cognitive Impairment in Adolescent Gamers 
A significant contributor to cognitive impairment among ado-

lescent gamers is the inordinate duration of video game en-

gagement. A number of adolescents dedicate several hours daily 

to virtual world engagement, disregarding their academic obli-

gations and social engagements. The continuous screen exposure 

and rapid-fire gameplay have the potential to tax the brain and 

result in cognitive fatigue (37). Furthermore, persistent video 

game stimulation can desensitize the brain, thereby impeding 

adolescents’ ability to concentrate and focus on tasks that de-

mand extended periods of attention.  

An additional element that contributes to cognitive im-

pairment among adolescent gamers is the absence of activity 
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variety. Adolescents who dedicate the majority of their leisure 

time to video game playing fail to participate in alternative ac-

tivities that could potentially stimulate various cerebral regions 

(38). Illustratively, engaging in social activities such as reading, 

athletics, and friendships can yield significant cognitive ad-

vantages that are not commonly acquired through gaming in 

isolation. In the absence of a diverse range of activities, it can be 

difficult for adolescents to cultivate critical thinking, creativity, 

and problem-solving abilities, among others.  

Cognitive impairment among adolescents who play video 

games may also be a consequence of the addictive qualities of 

these platforms. A significant number of adolescents struggle to 

disconnect from the screen when they are so absorbed in their 

preferred video games. This may result in compromised person-

al hygiene, inadequate nutrition, and sleep deprivation, all of 

which are detrimental to cognitive function (39, 40). Moreover, 

adolescents may develop a sense of entitlement and impatience 

due to the incessant pursuit of immediate gratification in video 

games, which can hinder their ability to persevere when con-

fronted with difficult tasks in the real world.  

During the initial stages, adolescents might encounter ac-

ademic challenges, including subpar grades, diminished motiva-

tion, and a decline in overall academic achievement (41). Their 

gaming behaviors may also hinder their ability to form mean-

ingful connections with others and isolate them from their peers, 

which may cause them to have difficulty with social interactions 

(42). Cognitive impairment can have a lasting impact on the 

future prospects of adolescents, impeding their ability to excel in 

tertiary education and obtain lucrative employment.  

In order to alleviate the consequences of cognitive im-

pairment among adolescent gamers, proactive measures such as 

restricting screen time and promoting a more balanced lifestyle 

can be implemented by parents and educators (43). Implement-

ing explicit restrictions on the duration and timing of video 

game usage among adolescents can effectively mitigate the risk 

of excessive gaming and foster the development of more 

health-conscious behaviors. In addition to reading, arts and 

crafts, and outdoor sports, parents may offer their children al-

ternative activities, such as arts and crafts, that stimulate various 

regions of the brain. By integrating technology-free periods into 

the school schedule, instructors can foster student engagement in 

collaborative endeavors that demand critical thinking and coop-

eration. 

 

Conclusion 
Video game stimulation and rapidity can result in diminished 

attention span, impeded memory retention, and compromised 

decision-making abilities. The brain’s cognitive processes may 

become inundated with visual and auditory stimuli on a contin-

uous basis, posing challenges for adolescents in maintaining 

focus on tasks that demand such concentration. Moreover, video 

games have the potential to disturb sleep patterns, resulting in 

fatigue and exacerbating cognitive decline. Parents and educa-

tors must monitor and restrict the amount of time adolescents 

spend playing video games to promote healthy brain develop-

ment and prevent long-term cognitive deficits.■ 
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