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ARTICLE INFO ABSTRACT
Introduction: Adolescent is a particular transition phase especially in their

development of cognitive function. Cognitive interpreted as an activity of brain
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people with decreased cognitive function is 6,7%. One of the factors contributes to
Revised this problem is playing online video game. Many previous researches have analyzed
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the correlation between online video games and cognitive function but there is still
pros and cons about this. The aim of this study is to assess the relationship between

addiction to online video games and cognitive function in adolescents.

Method: The method used in this study is a cross-sectional design of 56 adolescents
who were selected using consecutive non-random sampling and met the inclusion
criteria. Online video game addiction data is obtained from game addiction scale
(GAS) questionnaire and Montreal Cognitive Assessment (MOCA-INA) is used to
assess cognitive function. The relationship between two variables were analyzed
using the Fisher's Exact.
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Rebecca Results: From 56 respondents, 44,6% experienced a decrease in their cognitive

function. Data shows the lowest score of domain are attention (64.3%) and memory
(55.4%). The respondents who are addicted to online video games are 16.1%.
Conclusion: In this study, there is no relationship between addiction to online video
games and cognitive function in adolescents.
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INTRODUCTION

Adolescents population all over the world is approximately at 1.2 billion or 18% of the total human
population.[ 1] Among them, Indonesian adolescents are approximately at 46 million people or 17% of the total
global adolescents population, where most of them are male.[2] According to World Health Organization
(WHO), adolescents are ranged between 10 to 19 years old.[3] Adolescent is a unique transition period,
specifically on cognitive ability improvement, because during the period adolescents experience neurons
plasticity and behavioral changes. Cognitive function development occurs until a person reaches the final part
of their adolescent periods or when they are entering their adulthood period.[4] Cognitive function is a complex
term involving aspects of memory, executive, attention, perception, language, and psychomotor functions. It
is also defined as the procedure of processing sensory input in the form of tactile, visual, and auditory to be
changed, processed, stored, and then used for perfect interneuron connection as well as sensory output.
Cognitive function has aspects commonly known as the cognitive domain, namely attention, memory,
language, visuospatial ability, and executive function.[5] Cognitive function can be declined caused by various
independent predictor factors. [6] The prevalence of cognitive function degradation according to the Centers
for Disease Control (CDC) is currently at 11.1% or 1 out of 9 people. However, the number reaches 6.7% in
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Asia-Pacific regions.[7] One of the strategies for preventing cognitive disturbances is by preventing the
modifiable risk factors.[8]

Factors that drives cognitive function degradation are known to be aging, vascular disease
(hypertension), metabolic disease (diabetes mellitus), and lifestyle such as less physical activities, unhealthy
food, and smoking habit.[9-11] Brain injury such as stroke, brain tumor, and head injury can also lower
cognitive function.[12-14] Besides that, brain infection caused by viruses can also affect cognitive
function.[15] Video games played by adolescent during their spare times, are known to be able to lower
cognitive function and attention.[16] Cortex orbitofrontal and cortex cingulate anterior are parts of brain that
involved in reward mechanism and decision making, are known to be affected by playing video games.[17]

According to Dworak, et al. a person who plays video games before going to bed has the chance to lose
20% of their verbal memory cognitive function.[18] According to Hisam, et al. gamers possess better cognitive
functions that are related to analogy, responsiveness, reasoning and mathematics. Long term gamers are also
known to have improved cognitive abilities.[19] However, according to Sala, et al. there is no evidence that
playing video games is related to improved cognitive function.[20] Based on the results of previous studies, it
is evident that there is a lack of research on the effect of video games towards cognitive function quality. This
background has driven authors to conduct a study on the influence of game addiction on cognitive function
degradation on adolescent.

METHOD

This study is an observational analytic study with a cross sectional design. The population of the study subject
consists of adolescent in the 2022 class of Faculty of Public Health of Syarif Hidayatullah State University
who are will to be involved as study subjects. If the subject experienced brain injury in form of stroke, brain
tumor, head injury, brain infection, possesses history of hypertension, diabetes mellitus and smoking habit, the
subject will be excluded from the study. Subjects will be selected by using consecutive non-random sampling
with total respondents of 56 people. Data of both variables in this study are obtained by using Gaming
Addiction Scale (GAS) questionnaire to measure addiction and Montreal Cognitive Assessment Indonesia
(MOCA-INA) to measure cognitive function. Analysis of both study variables are conducted by using Fisher's
Exact hypothesis in SPSS 25 software.

RESULTS
Table 1. Respondents Characteristics
Variables n %
Sex
Female 52 92.9
Male 4 7.1
Online video game addiction
Addicted 9 16.1
Not addicted 47 83.9
Cognitive function
Normal 31 55.4
Abnormal 25 44.6
Online video game playing duration
Addicted 1 1.8
Not addicted 55 98.2

Data collected from 56 students dominated by female (92.9%) shows no addiction on online video
game playing (83.9%) and most of them possess normal cognitive function (55.4%). The average playing
time on each student every day is less than one hour (0.8541.30) which is categorized as not addicted based
on the playing duration (98.2%).
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Table 2. MOCA-INA Results

Fields n %

Visuospatial

Normal 35 62.

Decreased 21 375
Naming

Normal 55 98.2

Decreased 1 1.8
Attention

Normal 20 35.7

Decreased 36 64.3
Language

Normal 28 50.0

Decreased 28 50.0
Abstraction

Normal 33 58.9

Decreased 23 41.1
Delayed recall

Normal 25 44.6

Decreased 31 554
Orientation

Normal 39 69.6

Decreased 17 30.4

Based on MOCA INA results on 56 students, most of them experience degradation of attention (64.3%)
and memory (55.4%). Meanwhile the rest of the students delivered normal answers. For language field, 50%
of these students provided the right answers.

Table 3. Relationship between online video game addiction and cognitive function quality
Cognitive Function

Variables Normal Abnormal Total p Value
n % n % n
Online video game addiction
Addicted 6 66,7 3 333 9 0,716*
Not Addicted 25 53,2 22 46,8 47

* Fisher's Exact test, p>0,05

Based on data presented in Table 3, we can see that the students that experience online video game addiction
with abnormal cognitive function is only at 33.3%, meanwhile the rest of them has normal cognitive function.
On the other hand, students that are not addicted to online video game with decreased cognitive function is
at 46.8% and normal cognitive function is at 53.2%. Based on Fisher's exact statistical calculation, the p value
was obtained at 0.716 or p value > 0.05. Based on the results, we can state that statistically there is no
significant relationship between online video game addiction and cognitive function quality.

DISCUSSION

The subject in this study is dominated by female because out of 109 students in Faculty of Public Health
Science in Islamic State University of Syarif Hidayatullah class 2022, there is 101 female students. Studies
revealed that online video game players are dominated by male with significant percentage. In China 6.3% of
them are male and 2.4% of them are female. In Korea, 3.6% are male and 1.9% are female. In The United
States, where 4.9% of Its population are estimated to be gamers, 5.8% of male gamers and 3% of female
gamers are indicated to be potential problematic gamers.[21-23]

According to Dong, et al. in responding the clues in online video games, male subject tends to express
lower response on left prefrontal dorsolateral cortex than female. The low response activity is followed by the
willing to keep on playing (addiction symptom). The situation underlines the reason behind addiction
tendencies on male gamers.[24] The left prefrontal dorsolateral cortex itself is a part of executive function
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utilized to modulate semantic process to obtain accurate understanding (ability to find solution of complex
verbal problem).[25] On the other hand, female tend to possess better executive control ability.[24]

Apart from the left prefrontal dorsolateral cortex, there is another regio of the brain that experience
alteration after playing online video game, which is the caudate nucleus. Within the regio, male gamers tend
to show higher activation than female gamers, which help defend male gamers from becoming addicted
gamers.[24] Caudate nucleus is divided into two segments namely the head and tail segments. The head
segment is important in cognition and emotional processes, meanwhile the body or tail segment responsible in
behavioral and perceptive abilities.[26]

This study reveals that there is no significant relationship between online video game addiction and
cognitive function on adolescent. However, most subjects show attention and memory functions decrease. The
results is similar to study results published by Setyaningsih, et al. which revealed that out of 142 participants,
71 participants are categorized as individuals who suffer from IGD (Internet Gaming Disorder). The study
result revealed that gamers who are not categorized as IGD sufferer are not experiencing cognitive function
degradation, even though there are indication of low scoring on three cognitive function valuations namely
attention, memory, and language.[27] Supported by Collins, et al. it was concluded that there is no significant
difference between problematic gamers and non-gamers regarding their cognitive functions. In the study
mentioned that the average online game playing time of problematic gamers and non-gamers are not so
different. This result is one of indicators that problematic gamers have the tendency to be un-problematic
gamers with playing duration of 6.92 hours per week (low). Even so, the finding is considered controversial
because studies show that addiction cannot only be viewed solely based on playing time, but also other
unseparable problems that cannot be measured only by time factors.[28]

The result is not similar with a study by Ozcetin, et al. which mentioned that there is a significant
relationship between online video game addiction and cognitive function quality. The study was implemented
on 46 samples consist of 42 male adolescent (91.3%).[29] On another study by Antonius, et al. it was revealed
that male adolescent tend to spend more time playing online video game (60%) than female adolescent.[30]
Similarly, study by Grusser, et al and Gentile revealed that male adolescent between the age of 10 and 19 tend
to spend more time playing online video game which leads to more addiction potential than female
adolescent.[31,32] Meanwhile in this study, the majority of the subjects are female adolescent (92.9%).

This study also shows no connection between online video game playing and cognitive quality because
the average playing time spent by the subjects are less than 1 hour (0.86+1.30). Based solely on the playing
duration, this study identified no addiction because playing time is considered to be addiction when reaches
more than 4 hours.[33] This result is different than the ones revealed by Yadav where the average playing time
of the subjects are four hours per day (4.134£5.94), which resulted on adolescent with difficulties to name
colors, lack of concentration, attention degradation, and signs of withdrawals.[34] Similarly, study by Hyun,
et al. revealed that addicted subjects tend to play at least 5 hours of online video game per day (5.9+£2.5).[33]
Based on study by Yuan, et al. there is also a symptom of the left precentral cortex, precuneus, frontal medial
cortex, inferior temporal, and medial orbitofrontal which connected to the duration of online video game
playing with the average playing time of 8 to 15 hours per day as pathophysiological of online video game
addiction.[35]

Study of Liu, et al. revealed that addicted online video gamers experience cognitive function
degradation, namely attention. Based on the MRI results, they are exposed to distraction. The players will
experience difficulties to activate dorsolateral prefrontal cortex which leads to response inhibition that resulted
on attention difficulties.[36] Based on study by Wolfe, et al. it was discovered that continuous overnight online
video gaming will lead to difficulties to control attention in the next morning.[37] Even though this study does
not show connection between online video game addiction and cognitive function, the majority of the subjects
experience lowered attention (36 students or 64.3%) with average 4.95+1.09. Besides that, there is also 55.4%
of subjects that experience cognitive function degradation on other field namely memory with average
3.91£1.23. The results are similar to a study by Goodman, et al. where long-term online video game playing
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will decrease dopamine D2 receptor in dorsal striatum which leads to neuroanatomical shift from hippocampus
or striatum dorsomedial into striatum dorsolateralal.[38] Hippocampus plays an important role on declarative
memory, which is the ability of a person to remember a fact or daily events, where information recurrence,
recall, recombination, and reutilization are implemented.[39] Increased activity and volume on striatum will
be followed by lowered activity and volume on hippocampus. This is why, online vide gamers usually have
larger striatum.[40]

CONCLUSION

Based on this study, it is revealed that online video game addiction occurs on 16.1 subjects and 44.6%
experience cognitive function decrease. Based on the results, it can be concluded that there is no significant
relationship between online video game addiction and cognitive function quality on the subjects. Further study
should be conducted by involving gamer population and neurological and physiological examination, along
with neuroimaging support to eliminate subjects with brain injury history. After that, it is expected that other
ambiguous factors such as consumption pattern and physical activities can be excluded. Population of further
studies should also be taken by paying attention to sex type to obtain more significant results.
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