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Abstract

Background Video games have become a prevalent source of entertainment, especially among children.
Furthermore, the amount of time spent playing video games has grown dramatically. The purpose of this research
was to examine the mediation effects of attention and child memory on the relationship between video games
addiction and cognitive and learning abilities in Egyptian children.

Methods A cross-sectional research design was used in the current study in two schools affiliated with Dakahlia
District, Egypt. The study included 169 children aged 9 to 13 who met the inclusion criteria, and their mothers
provided the questionnaire responses. The data collection methods were performed over approximately four months
from February to May. Data were collected using different tools: Socio-demographic Interview, Game Addiction Scale
for Children (GASC), Children’s Memory Questionnaire (CMQ), Clinical Attention Problems Scale, Learning, Executive,
and Attention Functioning (LEAF) Scale.

Results There was a significant indirect effect of video game addiction on cognitive and learning skills through
attention, but not child memory. Video game addiction has a significant impact on children’s attention and memory.
Both attention and memory have a significant impact on a child’s cognitive and learning skills.

Conclusions These results revealed the significant effect of video game addiction on cognitive and learning abilities
in the presence of mediators. It also suggested that attention-focused therapies might play an important role in
minimizing the harmful effects of video game addiction on cognitive and learning abilities.
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Introduction

The use of video games has increased significantly in
recent years. Historically, such games are used more
often by children. Despite the positive impacts of video
games on socialization and enjoyment, empirical and
clinical research has consistently demonstrated that
many children can become addicted due to excessive use.
Among Arab children and adolescents, the prevalence of
video game addiction is 62% of 393 adolescents in Saudi
Arabia, 5% in Jordan, 6% in Syria, and 7.8% in Kuwait
[1, 2]. The varying incidence rates can be attributable to
variations in the research population, cultural determi-
nants, and evaluation or diagnostic standards.

In addition, video games, the internet, and other new
technologies have become children’s top leisure pursuits.
Today, they comprise a virtual environment in which
thousands of gamers simultaneously participate world-
wide; rather than being a personal or lonely leisure activ-
ity, they are often a group activity that establishes new
social networks [3]. Although playing video games in
moderation can have many positive effects, their exploi-
tation may lead to addictions and societal issues [4]. The
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5), identifies repetitive and persis-
tent behavior related to online video games as the core
element of addiction. This behavior should persist for
at least 12 months and result in significant impairment.
Additionally, addiction should be accompanied by psy-
chological and social symptoms, as well as tolerance and
withdrawal symptoms [5].

Different studies have examined the impact of video
games on children’s cognitive abilities and school per-
formance [6, 7]. The recent literature has shown how
video games affect the brain and alter its functioning
while being played. It demonstrates how specific cortical
and subcortical structures are involved [8—10]. Research
indicates that excessive play of the same typees of games
might negatively impact school-age children’s cognitive
and academic skills as well as their capacity to maintain
and enhance memories [7]. Possible consequences of
video game addiction may include memory and atten-
tion-related difficulties [4, 6, 11]. For instance, children’s
memory scores negatively correlated with greater levels
of video game addiction in Lebanon [6]. Furthermore,
studies show that action-game players are more likely to
succeed at short-term concentration tests while they per-
form below average in long-term, less exciting activities.
At the point of game addiction, difficulties with focus are
likely to become much more apparent [12]. Studies show
a substantial association between gaming addiction and
inattention, even after controlling other variables such
as personality factors, anxiety and depression symptoms,
and attention deficit hyperactivity disorder [13, 14].
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Prior studies have illustrated the association between
video game addiction and psychiatric disorders, social
phobia, mental well-being, and risky health behaviors
[15-17]. Another study shows an association between
video game addiction and memory, attention, cogni-
tive, and learning abilities among Lebanese children
[18]. However, all of these studies explain the association
without controlling for any history of mental or behav-
ioral disorders such as ADHD, anxiety, or depression.
However, to the best of our knowledge, a few studies
have specifically investigated the effect of attention and
child memory on the relationship between video game
addiction and cognitive and learning abilities in Egyp-
tian children. Therefore, this study aimed to explore the
mediation effect of attention and child memory on the
association between addiction to video game and cog-
nitive and learning abilities among Egyptian children.
Our hypotheses were: (1) child attention mediates the
relationship between video game addiction and cogni-
tive and learning abilities among Egyptian children; and
(2) child memory mediates the relationship between
video game addiction and cognitive and learning abilities
among Egyptian children.

Literature review

Video games have transformed into complex experiences
that embody principles recognized by psychologists, neu-
roscientists, and educators as crucial for behavior, learn-
ing, and cognitive functions. While video games offer
social and entertainment benefits, extensive research
indicates that their excessive use can lead to adverse psy-
chological consequences and even addiction in a minor-
ity of players. Symptoms like impaired control over
gaming and prioritizing games over daily responsibilities
may signify gaming addiction [19].

The Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5) acknowledged video game addiction as
an internet gaming disorder in its fifth edition, highlight-
ing the need for further research [20]. Similarly, the 11th
edition of the International Classification of Diseases
(ICD-11) classified gaming disorder as a recurrent pat-
tern of gaming behavior that encompasses both online
and offline gaming [21]. Scientific evidence indicates that
addictions can develop due to a combination of genetic
susceptibility and repeated exposure to specific stimuli
[22].

Growing public concerns have emerged regarding the
potential negative impacts of video games, notably on
children’s memory [23]. Individuals with various behav-
ioral disorders and those with addictive tendencies often
find their memory, crucial for comprehension and cogni-
tive abilities like memory updating and working memory;,
compromised [24]. Although some research delves into
video games’ effects on cognitive functions and academic
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achievement in children [25, 26], the impact on memory
remains a contentious topic.

Despite being a leisure activity, video gaming can pose
issues for certain children, impacting their ability to
focus. Meta-analysis and systematic reviews by Ho et al.
and Carli et al. indicated a link between inattention and
addiction to the internet and gaming [27]. Additionally,
numerous studies corroborated this connection, dem-
onstrating a robust correlation between the severity of
inattention in ADHD and addiction to the internet or
gaming. This correlation persisted even after controlling
for factors such as depression and anxiety symptoms, as
well as personality traits [27].

Methods

Study design and sample

This study has a cross-sectional descriptive design. It
was conducted in two convienient selected preparatory
schools, Emam Mohamed Abdo Preparatory and Omar
Ibn Elkhatab Preparatory School. The two schools are
affiliated with xxx. The participants were selected at ran-
dom from the list of school principals. The research was
open to all students between the ages of 9 and 13 with no
history of physical, mental, or cognitive disorders. Each
student’s parents provided the questionnaire responses.
Using the G-power software 3.1.9.2, the study’s sample
size was determined. Based on an average effect size of
f=0.15, a 2-sides test at alpha=0.05, a statistical power
(1-B) of 0.95, and eight predictors (age, gender, educa-
tional level of the child and mother, video game addic-
tion, memory, attention, and learning abilities), power
analysis was performed. A minimum of 166 participants
were required based on these criteria.

Ethical consideration

The study approved by the Research Ethics Committee
(REC) of Mansoura University’s Faculty of Nursing (IRB
P0506/9/8/2023). The study’s purpose, methodology,
duration, and benefits were also explained to the direc-
tors of the two selected institutions. Mothers’ consents
obtained after explaining the study’s objective and the
data kept confidential. The participants were informed
that they had their right to withdraw from the study at
any time.

Data Collection
The following tools were utilized in the study:

Socio-demographic questionnaire
Child and mother’s information was collected, such as
age, sex, number of children, and level of education.
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Video game addiction

We used the Game Addiction Scale for Children (GASC)
to measure children’s video game addiction. The GASC
developed by Yilmaz, Griffiths [28] according to DSM
criteria to evaluate gaming addiction. It includes 21 self-
reported items rated on five-point Likert scale (from
l=never to 5=very frequently), where higher score
shows more hazardous online gaming usage. An indi-
vidual’s total score can range from a minimum of 21 to
a maximum of 105; a score above 90 may be a sign of a
video game addiction. It is also emphasized that this is
not a diagnostic tool, however, but merely an indicator
that a child may have a gaming addiction. Such a diag-
nosis could only be made by a comprehensive clinical
evaluation. Seven criteria for video game addiction are
determined by the scale: salience, tolerance, mood modi-
fication, withdrawal, relapse, conflict, and issues. The
scale shows an acceptable internal consistency reliability
(r=0.89, p<0.001) [19].

Children’s memory

We used the Children’s Memory questionnaire (CMQ)
to assess children’s memory rated by their parents. The
CMQ developed by Drysdale, Shores [29]. It included 34
items that rated on a five-point Likert scale ranging from
1=never or almost never, to 5=more than once a day.
Higher scores indicate a more significant reduction in
the cognitive domain. The scale is divided into three sub-
scales: working memory and attention, visual memory,
and episodic memory. The Cronbach alpha value for the
episodic memory subscale was 0.88, the visual memory is
0.77, and the working memory is 0.84 [29].

Attention of children

The Clinical Attention Problems Scale was used to
measure children’s attention level in the morning and
afternoon. This scale was developed by Edelbrock and
Rancurello [30] and includes 12 items. The possible
responses are O=not true, 1=somewhat or sometimes
true, and 2=very often or often true. The higher the
scores, the more attention there is. The Cronbach alpha
values for the clinical attention problem in the morning is
0.84 and for the afternoon is 0.83.

Cognitive and learning skills

We used the Learning, Executive, and Attention Func-
tioning (LEAF) scale to measure children’s cognitive and
learning skills. The LEAF scale is a self-reported 55 items
scale developed by Castellanos, Kronenberger [31]. The
scale assesses core cognitive abilities and related aca-
demic and learning abilities. The LEAF assesses cogni-
tive skills such as attention, processing speed, working
memory, sustained sequential processing to accomplish
goals (such as planning and carrying out goal-directed
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tasks), and new problem-solving. Moreover, the LEAF
approach takes into account academic functioning,
declarative/factual memory, and understanding and con-
cept formulation.

The LEAF includes 55 items, with 11 academic sub-
scales that rate a person’s reading, writing, and math-
ematics proficiency. The LEAF is divided into subscales
that measure comprehension and conceptual learning,
factual memory, attention, processing speed, visual-spa-
tial organization, sustained sequential processing, work-
ing memory, new problem-solving, mathematics, basic
reading, and written expression skills. Each subscale has
the same number of items. The responses were rated on a
three-point scale ranging from 0 to 3. Higher scores indi-
cate more significant issues with cognition. The five com-
ponent items are added to provide the subscale score for
each of the 11 subject areas. Three criterion-referenced
ranges are established for the interpretation of LEAF
subscale raw scores. Out of nine, a score of five to nine
is classified as the “borderline problem range,” a score
of less than five as the “no problem range,” and a score
of nine or above as the “problem range” The Cronbach
alpha value for the LEAF scale is 0.96.

Validity and reliability

Study tools were translated into Arabic by the research-
ers. Five pediatric nursing and psychiatric and mental
health nursing experts tested them for content validity.
At first, the scales were translated into Arabic using a for-
ward and backward translation method. The translated
questionnaires were then adapted to fit Arabic cultural
norms. Two highly proficient native Arabic speakers who
are accomplished academics in the fields of psychiatry
and mental health nursing, and hold the academic status
of Full Professor translated the questionnaire from Eng-
lish to Arabic. An English-language expert who is flu-
ent in Arabic back translated the Arabic version. Native
Arabic speakers who were not involved in the translation
process verified the final translation. The forward-to-
back translation process was repeated until the compara-
tive findings matched exactly. The questionnaires were
then given to three Arabic psychiatric nursing profes-
sionals, who provided their opinions on its importance,
relevance, and simplicity. The tools’ reliability was tested
using Cronbach’s alpha test (tool I «=0.86, tool Il «=0.81,
tool III «=0.95, and tool IV a=0.95, respectively). Addi-
tionally, a confirmatory factor analysis were carried out
to validate the content of the four scales after transla-
tion. The data collection methods were performed over
approximately four months from February to May. Also,
a pilot study was conducted to assess the study tools’
feasibility and determine the time required to complete
the tools. 10% of the initial participants were randomly
selected from the same schools. Minimal modifications
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were then made to the tools. Mothers of students who
participated in the pilot study were excluded from the
primary study. The data was collected for four months
(February to May). An online Google form was created
to collect data. The link was then shared with selected
student parents through WhatsApp groups. The link out-
lined the study’s purpose and methods, and participants
signed a consent form.

Data collection procedure

We obtained permission to translate the study scales into
Arabic. We collected data from February to May using an
online Google Form for four months. The Google Form
included full details regarding the study’s aims and pro-
cesses to ensure transparency and establish participants’
trust. An extensive description of the response process
additionally supports the Attention Problems Scale.
For instance, mothers are required to respond to the
items and their relevance to their children in the morn-
ing and afternoon. We distributed the survey link to the
selected students’ mothers through WhatsApp groups
as it was convenient and widespread among the target
demographic. Before proceeding to the survey questions,
participants were required to read and sign this consent
form to ensure that participants received information
about the study and voluntarily consented.

Statistical analysis

We employed the Statistical Package for Social Sci-
ence version 26 [23] to analyze the data. We analyzed
the demographic data using descriptive statistics such
as means, standard deviations, frequency, and percent-
ages. In order to evaluate the mediator effects of mem-
ory and attention on the relationship between cognitive,
academic, and learning skills and video gaming addic-
tion, we ran the multiple regression PROCESS macro
with 5,000 bootstraps in SPSS version 3.4 [24]. We also
included confounding variables, such as the age of the
child, gender, the age of the mother, education, and job
status, as covariates in the mediation model.

Results

Sample characteristics

There were 169 children their mothers responded to the
study surveys. The children’s mean age was 13 (SD=3.9),
while the mothers’ mean age was 41 (SD=7.1). Accord-
ing to mothers, the children were ranked third in their
household. Most mothers (72%) said they lived in rural
areas. About 61% of the families had at least three chil-
dren. Half of the mothers had high school or less educa-
tion, and more than half were unemployed. Most children
were in middle school (72%), see Table 1.
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Table 1 Demographic characteristics for children and mothers
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Study variables description

The mean scores for all scales are presented in Table 2.
The mean score of the video gaming addiction total scale

Variables (N=169)
Mean+SD
or n (%)

Child gender

Boy 84 (49.7%)

Girl 85 (50%)

Child age 13439

Child education level

Middle school or less 122 (72%)

High school 47 (28%)

Child order in the family

was 61+19.3, indicating a moderate level of addiction.
The attention total scale mean was 9+6.50, indicating
moderate attention problems. The mean score on the
total scale for child memory was 80+31,4, indicating
moderate memory issues. Eight subscales of the LEAF
had mean scores of 5: factual memory, processing speed,
visual-spatial organization, sustained sequential pro-
cessing, working memory, novel problem-solving, math-

1 36 (21%) ematics skills, and written expression skills. These mean
P 41 (24%) scores indicate that a borderline problem exists. How-
3 61 (36%) ever, the mean scores for the comprehension and con-
4 or more 31 (18%) ceptual learning subscale, attention subscale, and basic
Mother's age 41471 reading skills subscale were below five, indicating that
Mother education level there was no problem.
High school or less 89 (53%)
Undergraduate 51 (30%) Mediating effect of memory, attention problem on
Graduate 29 (17%) the association between video gaming addiction and
Mother employment cognitive, learning, and academic skills
Yes 69 (41%) Video game addiction had a significant impact on
No 100 (59%) attention problems (b=0.34, p<0.001; al), and child
Number of children in the family memory (b=0.18, p<0.001; a2). In turn, both atten-
Three or less 108 (64%) tion problems (b=0.48, p<0.001; b1l) and child memory
More than three 59 (35%) (b=0.38, p<0.001; b2) had significant impact on cogni-
Residence tive and learning skills. The results reveal a significant
Rural area 122 (72%) indirect effect of video game addiction on cognitive and
Urban area 47 (28%) learning skills through attention problems (b=0.17, CIL:
Table 2 Study’'s main variables description
Variables Mean+SD Median Minimum & Maximum
Video gaming addiction total score 61+£193 63 21-105

Self-control subscale 20+7.1 20 7-35

Reword 31+£98 31 10-50

Involvement subscale 10+3.9 9 4-20
Attention problem total score 9+6.50 11 0-24
Child memory total score 80+314 84 1-170

Working memory and attention subscale 24+97 23 10-50

Visual memory subscale 22494 20 10-50

Episodic memory subscale 34+133 33 14-70
LEAF total score 52+348 53 0-151

Comprehension and conceptual learning subscale 4433 4 0-15

Factual memory subscale 5+36 5 0-15

Attention subscale 4432 4 0-15

Processing speed subscale 5+38 5 0-15

Visual-spatial organization subscale 5+39 5 0-15

Sustained sequential processing subscale 5+3.7 5 0-15

Working memory subscale 5+38 5 0-15

Novel problem-solving 5+38 5 0-15

Mathematics skills subscale 5+38 5 0-15

Basic reading skills subscale 4+33 4 0-15

Written expression skills subscale 5+34 5 0-15

NOTE: LEAF, Learning, Executive, and Attention Functioning
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0.82, 0.25; ¢ 1). However, there was no significant indirect
effect of video game addiction on cognitive and learning
skills through child memory (b=0.07, CI: -0.01, 0.16; c2).
The analysis revealed that confounding variables had no
significant effect on the direct or indirect pathways link-
ing video game addiction to cognitive and learning skills.
The direct effect of video game addiction on cognitive
and learning skills in the presence of the mediators was
also found to be significant (b=0.11, CI: 0.008, 0.401; c -
c). Figure 1 displays the mediation analysis findings.

Discussion

Previous research has explored the relationship between
video game addiction, attention, and memory. Some
studies have focused on the relationship between video
game addiction and cognitive and learning skills. Oth-
ers have examined the association between video gam-
ing addiction and all other variables (attention, memory,
learning, and cognitive skills). However, no study has
explicitly examined the direct and indirect effect of video
gaming addiction on learning and cognitive skills through
the mediation effect of attention and memory.

This study was done on a sample of Egyptian school
children to evaluate the mediation effect of attention and
memory on the relationship between video game addic-
tion and cognitive and learning abilities in children. The
present study reveals that a gaming addiction can signifi-
cantly impact attention and memory. This result agrees
with Farchakh, Haddad [6], who conducted a study on a
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group of Lebanese school children aged 9 to 13 to inves-
tigate the association between gaming addiction, atten-
tion, memory, cognitive, and learning skills. They found
that a greater degree of addiction to video gaming was
significantly associated with worse attention scores and
worse memory scores. An earlier study suggests that the
link between inattention and video game addiction could
be described by game genres’ immediate response and
reward system. Alrahili, Alreefi [2] suggest that this may
alleviate the boredom typically reported by inattentive
users while simultaneously introducing a lack of respon-
siveness to real-world rewards. Another study on Turk-
ish schoolchildren aged 10 to 16 years old revealed that
the total recall scores of the subject group (children who
regularly play video games) are significantly lower than
those of the control group (children who do not regularly
play video games; [7]).

The current study demonstrates that attention and
child memory significantly impacted cognitive and
learning skills. This agrees with the opinion of, Gallen,
Anguera [32], who argues that children and young peo-
ple process information differently, affecting the perfor-
mance of various cognitive tasks. Additionally, this result
disagrees with the findings of Ellah, Achor, and Enema-
rie [26], who have stated that students’ working memory
has no statistically significant correlation with learning
and problem-solving skills. Moreover, their same study
showed that different measures of working memory can

Attention
b
o o Problem
al=034 \_b1=048
ab1=0.16
. C1=0.17 .
Video Gaming Cognitive &
Addiction C=0.11" Learning Skills
\ X
C'2=0.07
\ $ 7 /
- \'\ abz - 0.07 7 *
a2=0.18 / b2=038
N child
Memory
Legend: al = Video Gaming Addiction predicts Attention Problem, bl = Attention Problem predicts Cognitive & Leaming Skills, 3 = Video Gaming Addiction predicts Child Memory,

b2 = Child Memory predicts Cognitive & Leaming Skills ¢ = Total eflect of Video Gaming Addiction on Cognitive & Leaming Skills, ¢ 1= Direct efiict of Video Gaming Addiction on

Cognitive & Leaming Skills, abl = indirect eflect of Video Gaming Addiction on Cognitive & Leaming Skills through Attention Problem, ab2

Addiction on Cognitive & Leaming Skills through Child Memory, * = p <0.001

indirect efiect of Video Gaming

Fig. 1 Mediation effect of attention problem and child memory on the association between video gaming addiction and cognitive and learning skills
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be attributed to a small variation in low-ability students’
problem-solving skills.

The results revealed a significant indirect effect of
video game addiction on cognitive and learning skills
through attention. This could be related to the relation-
ship between attention and learning skills. Attention is an
essential factor in the learning process because it helps
a person make efficient use of data by directing their
learning to relevant components and relationships in the
input material. If a student can pay attention, they may
be able to better retain and understand this material; if
not, a lack of attention may lead to difficulties in learning
and academic performance. As video gaming addiction
affects students’ attention, it may directly affect learning
skills [33]. Another study agrees with the current result,
revealing that video game addiction negatively affects
adolescents’ learning skills and grade point average [34].

A child’s memory has an effect on their cognitive and
learning skills. Encoding, consolidating, and retriev-
ing experiences and information are the foundation
for learning new skills and knowledge [35]. Video game
addiction affects children’s memory. Hence, the expecta-
tion is that video game addiction directly affects cognitive
and learning skills. However, the present study reveals
no significant indirect effect of video game addiction on
cognitive and learning skills through child memory. For
example, perceptual attention to the exterior world and
reflective attention to interior memories need modifica-
tion of shared representational components in the occipi-
totemporal cortex. This is shown in episodic memory by
recovering an experience from memory, which includes
reactivating some of the same sensory areas used during
encoding. Furthermore, the prefrontal cortex involves
continuous and reflecting attention [36]. The prefrontal
cortex controls memory recall by choosing target mem-
ories and filtering or suppressing competing memories
[36].

Another aspect that may be responsible for the absence
of a mediating effect of memory on the association
between video game addiction and cognitive and learn-
ing skills is the presence of the many factors that affect
learning and cognitive skills besides memory alone.
Life circumstances can affect learning skills rather than
memory itself, for example. Problem solving (one of the
learning skills) requires a brain that works effectively.
Therefore, it is critical to address needs such as physi-
cal health, which is influenced by self-care needs such
as diet, sleep, and relaxation, as well as children’s social
and emotional needs. Furthermore, learning experiences
that use all the senses, rather than only hearing or seeing
information, result in effective and straightforward infor-
mation retrieval from memory during problem-solving
processes. Such abilities are supposed to be acquired by
active participation in learning activities by children [37].

Page 7 of 9

Finally, long-term focus on online gaming may eventually
lead to neglect in learning, leading to a deterioration in
learning performance [38].

Limitations

Our study has some limitations. First, we administered
the Clinical Attention Problems Scale only once per stu-
dent rather than conducting repeated measurements
in the morning and afternoon. This approach overlooks
potential daytime variations in attention levels, limit-
ing our understanding of each child’s attentional profile.
This choice was driven by practical considerations such
as reducing the testing burden and participant fatigue.
Future research could address this limitation by imple-
menting repeated assessments to comprehend better
daytime patterns in children’s attention levels and their
implications for learning and behavior. Causality analy-
sis was not possible due to the use of a cross-sectional
sample. In addition, some results may be attributable to
the small sample size. To fully understand the complex
interplay between video game addiction and cognitive
outcomes, longitudinal studies and controlled experi-
ments are necessary to provide more conclusive insights
into the relationship. It was difficult to include both par-
ents in the study, as most of the fathers said they were too
busy to participate. Hence, mothers were the subjects of
the study. Certain differences (or lack thereof) are prob-
ably artifacts of the sample size. As a result, our findings
must be validated by analyzing larger samples. Despite
these limitations, this work has the potential to provide
insights and open new research avenues.

Implications

Healthcare professionals should be aware of how much
children participate in these games and be willing to
engage in in-depth conversations with parents about the
impact these games may have on children’s health. There-
fore, periodical workshops should be held by pediatric
and community mental health nurses to enhance student
awareness of the effects of video games on their memory,
attention, and academic performance. In addition, teach-
ing programs should be held at schools to improve stu-
dents’ attention, memory, learning, and cognitive skills.

Conclusion

Video game addiction has a significant impact on chil-
dren’s attention and memory. Both attention and mem-
ory have a significant impact on a child’s cognitive and
learning skills. These results reveal a significant indirect
effect of video game addiction on cognitive and learning
skills through attention. However, video game addiction
had no significant indirect effect on cognitive and learn-
ing skills through child memory. In the presence of the
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mediators, the direct impact of video game addiction on
cognitive and learning skills was also significant.

Acknowledgements
The authors extend their heartfelt appreciation and gratitude to all parents
who willingly participated in the study.

Author contributions

Amany Ali Kappi contributed to the project by designing the methodology,
performing formal analysis, analyzing the data, and writing both the

original draft and the manuscript. Rania Rabie El-Etreby contributed to
conceptualizing, methodology, conducting, drafting, reviewing, and editing
the manuscript. Ghada Gamal Badawy, was responsible for designing,
executing, and documenting the investigation, including methodology, and
manuscript preparation. Gawhara Ebrahem was responsible for designing,
executing, and documenting the investigation, including methodology, and
manuscript preparation Warda El Shahat Hamed conceptualized and prepared
the methodology and investigation and contributed to writing the original
draft. She also reviewed and edited the document. All authors read and
approved the final manuscript.

Funding

The authors gratefully acknowledge the funding of the Deanship of Graduate
Studies and Scientific Research, Jazan University, Saudi Arabia, through Project
Number: GSSRD-24.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

The researchers obtained approval for this study and data collection in this
study from the Research Ethical Committee (REC) of Mansoura University’s
Faculty of Nursing (IRB P0506/9/8/2023). All procedures were conducted in
accordance with ethical standards outlined by the responsible committee on
human experimentation and the Helsinki Declaration of 2008. Consent forms
were obtained from all participants. Informed consent was obtained from all
the participants in this study (from the mothers of the participant children).

Consent for publication
Not applicable.

Patient or public contributions
No patient or public contributions.

Competing interests
The authors declare no competing interests.

Conflict of interest
The authors declare no conflict of interest.

Received: 16 April 2024 / Accepted: 10 June 2024
Published online: 24 June 2024

References

1. Almutairi TA et al. Prevalence of internet gaming disorder and its associa-
tion with psychiatric comorbidities among a sample of adults in three arab
countries. Middle East Curr Psychiatry. 2023;30(1).

2. Alrahili N, et al. The prevalence of video game addiction and its relation to
anxiety, depression, and attention deficit hyperactivity disorder (ADHD) in
children and adolescents in Saudi Arabia: a cross-sectional study. Cureus.
2023;15(8):e42957-42957.

3. Johannes N, Vuorre M, Przybylski AK. Video game play is positively correlated
with well-being. Royal Soc open Sci. 2021;8(2):202049-202049.

4. Esposito MR, et al. An investigation into video game addiction in pre-
adolescents and adolescents: a cross-sectional study. Med (Kaunas Lithuania).
2020;56(5):221.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 8 of 9

American Psychiatric Association, D, &, Association AP. Diagnostic and
statistical manual of mental disorders: DSM-5 (Vol. 5). American psychiatric
association Washington. DC; 2013.

FarchakhY, et al. Video gaming addiction and its association with memory,
attention and learning skills in Lebanese children. Child Adolesc Psychiatry
Mental Health. 2020;14(1):46-46.

Ozcetin M, et al. The relationships between video game experience and
cognitive abilities in adolescents. Neuropsychiatr Dis Treat. 2019;15:1171-80.
Kwak KH, et al. Comparison of behavioral changes and brain activity between
adolescents with internet gaming disorder and student pro-gamers. Int J
Environ Res Public Health. 2020;17(2):441.

Lee D, et al. Gray Matter differences in the anterior cingulate and orbito-
frontal cortex of young adults with internet gaming disorder: surface-based
morphometry. J Behav Addictions. 2018;7(1):21-30.

MondéjarT, et al. Analyzing EEG waves to support the design of seri-

ous games for cognitive training. J Ambient Intell Humaniz Comput.
2019;10:2161-74.

Bediou B, et al. Meta-analysis of action video game impact on perceptual,
attentional, and cognitive skills. Psychol Bull. 2018;144(1):77-110.
Garcia-Redondo P, et al. Serious games and their effect improving atten-
tion in students with Learning Disabilities. Int J Environ Res Public Health.
2019;16(14):2480.

Evren C, et al. Relationships of Internet addiction and internet gaming
disorder symptom severities with probable attention deficit/hyperactivity
disorder, aggression and negative affect among university students. ADHD
Atten Deficit Hyperactivity Disorders. 2019;11(4):413-21.

Stavropoulos V, et al. Associations between attention deficit hyperactivity
and internet gaming disorder symptoms: is there consistency across types of
symptoms, gender and countries? Addict Behav Rep. 2019;9:100158-100158.
Ahmed GK, et al. Relation between internet gaming addiction and comorbid
psychiatric disorders and emotion avoidance among adolescents: a cross-
sectional study. Psychiatry Res. 2022;312:114584.

Raouf SYA, et al. Video game disorder and mental wellbeing among univer-
sity students: a cross-sectional study. Pan Afr Med J. 2022;41:39-89.
Purwaningsih E, Nurmala I. The impact of online game addiction on ado-
lescent mental health: a systematic review and meta-analysis. Open Access
Macedonian J Med Sci (OAMIMS). 2021,9(F):260-74.

FarchakhY, et al. Video gaming addiction and its association with memory,
attention and learning skills in Lebanese children. Child Adolesc Psychiatry
Mental Health. 2020;14(1):1-11.

Nogueira M, et al. Addictive video game use: an emerging pediatric prob-
lem? Acta Med Port. 2019;32(3):183-8.

Christakis DA. The challenges of defining and studying digital addiction in
children. JAMA. 2019;321(23):2277-8.

Kok Eren H, Orsal O. Computer game addiction and loneliness in children.
Iran J Public Health. 2018;47(10):1504-10.

Choi BY, et al. Transitions in problematic internet use: a one-year longitudinal
study of boys. Psychiatry Investig. 2019;16(6):433-42.

Du X, et al. Compensatory increase of functional connectivity density

in adolescents with internet gaming disorder. Brain Imaging Behav.
2017;11(6):1901-9.

Lim JA, et al. Changes of quality of life and cognitive function in individu-
als with internet gaming disorder: a 6-month follow-up. Med (Baltim).
2016;95(50):e5695.

Teng Z, et al. A longitudinal study of link between exposure to violent video
games and aggression in Chinese adolescents: the mediating role of moral
disengagement. Dev Psychol. 2019;55(1):184-95.

van den Eijnden R, et al. The impact of heavy and disordered use of games
and social media on adolescents’ psychological, social, and school function-
ing. J Behav Addict. 2018;7(3):697-706.

Evren C, et al. Relationships of Internet addiction and internet gaming
disorder symptom severities with probable attention deficit/hyperactivity
disorder, aggression and negative affect among university students. Atten
Defic Hyperact Disord. 2019;11(4):413-21.

Yilmaz E, Griffiths MD, Kan A. Development and validation of video-

game addiction scale for children (VASC). Int J Mental Health Addict.
2017;15(4):869-82.

Drysdale K, Shores A, Levick W. Use of the everyday memory questionnaire
with children. Child Neuropsychol. 2004;10(2):67-75.

Edelbrock C, Rancurello MD. Childhood hyperactivity: an overview of rating
scales and their applications. Clin Psychol Rev. 1985;5(5):429-45.



Kappi et al. BMC Psychology (2024) 12:364

32.

33.

34.

35.

Castellanos |, Kronenberger WG, Pisoni DB. Questionnaire-based assessment
of executive functioning: psychometrics applied neuropsychology. Child.
2018;7(2):93-109.

Gallen CL, et al. Enhancing neural markers of attention in children with ADHD
using a digital therapeutic. PLoS ONE. 2021;16(12):e0261981-0261981.
Lindsay GW. Attention in psychology, neuroscience, and machine learning.
Front Comput Neurosci. 2020;14:29-29.

van den Eijnden R, et al. The impact of heavy and disordered use of games
and social media on adolescents’ psychological, social, and school function-
ing. J Behav Addictions. 2018;7(3):697-706.

Scerif G, et al. Making the executive ‘functionfor the foundations of math-
ematics: the need for explicit theories of change for early interventions.
Educational Psychol Rev. 2023;35(4):110.

Page 9 of 9

36.  Miller EK, Lundgvist M, Bastos AM. Working memory 2.0. Neuron.
2018;100(2):463-75.

37. Aydogan Y, Ozyiirek A. The relationship between problem-solving skills
and memory development in preschool children. J History Cult Art Res.
2020,9(3):43.

38. JinY, etal. Social Factors Associated with Video Game Addiction among
teenagers: School, Family and Peers, in advances in Social Science, Education
and Humanities Research. Atlantis; 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Effects of memory and attention on the association between video game addiction and cognitive/learning skills in children: mediational analysis
	﻿Abstract
	﻿Introduction
	﻿Literature review
	﻿Methods
	﻿Study design and sample
	﻿Ethical consideration
	﻿Data Collection
	﻿Socio-demographic questionnaire
	﻿Video game addiction
	﻿Children’s memory
	﻿Attention of children
	﻿Cognitive and learning skills


	﻿Validity and reliability
	﻿Data collection procedure
	﻿Statistical analysis
	﻿Results
	﻿Sample characteristics
	﻿Study variables description
	﻿Mediating effect of memory, attention problem on the association between video gaming addiction and cognitive, learning, and academic skills

	﻿Discussion
	﻿Limitations
	﻿Implications

	﻿Conclusion
	﻿References


