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Human society faces new challenges, especially the ones damaging the human brain and cognition. The
addictive use of cyberspace essentially causes these challenges. This study was a comparative
descriptive-analytical study conducted to diagnose cognitive impairments of cyber addiction through a
QEEG test and to investigate the effectiveness of cognitive intervention on the cognitive functions
involved in the mental imagery of adolescents. The statistical population of the study included 9-12
year-old students who visited Mehraz Andisheh clinic in Shiraz. The available sampling method was
used and 40 people with research conditions (including 20 girls and 20 boys) were randomly assigned
to two control and experimental groups. This research was conducted in 2023. The study used a mobile-
based social network addiction diagnosis questionnaire (Ahmadi et al.; 2015), software (RehaCom et
al., IVA-2, Neuroguide), an EEG device, and Kim Carrad visual memory test. After being selected and
called to the place of research, people who had the conditions to enter the study first completed the
consent form. Then, the EEG recording was conducted for 5 minutes with eyes open and closed. Also,
as a pre-test, they performed a visual attention test (IVA-2) for visual memory (Kim Carrad test) and a
visual processing test (Captain Log). Then, for ten sessions, the participants in the experimental group
received cognitive rehabilitation by RehaCom software, each lasting for 45 minutes with an interval of
one day. After the completion of the treatment sessions, the evaluations were repeated. In this research
data analysis was done using SPSS software 26 and Analysis of Covariance (ANCOVA). The study
findings showed that the cognitive intervention led to a significant difference at the 0.05 level in the
pre-test and post-test scores of the experimental group while there was no significant difference between
the pre-test and the post-test in the control group. Based on the results, it can be seen that the intervention
led to a difference in the pre-test and post-test and a significant difference between the pre-test and post-
test groups in the experimental group at the 0.05 level. The study results also showed a significant
relationship between the cognitive impairments of cyber addiction and brain wave patterns. These
results emphasize that brain signals may be used as an indicator to diagnose cognitive impairment in
people with cyber addiction. Also, the results showed that RehaCom software could improve the
cognitive functions involved in the mental imagery of teenagers suffering from Internet addiction.
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Introduction

Internet addiction is often called problematic Internet
use and Internet use disorder. Recent studies have
highlighted the impact of addiction to the Internet and
games on teenagers, which can lead to depression, sleep
disorders, poor academic performance, psychological
disorders, and even biological and physical
development. Excessive Internet use has been associated
with various negative psychological consequences like
mental disorders such as somatization, obsessive-
compulsive disorder, anxiety disorders, and depression
(Starsviko, 2020). Quantitative Electroencephalography
(QEEG) measures the spatial distribution of voltage
fields and variation over time and is the most reliable and
precise non-invasive laboratory technique for
scrutinizing cortical functions (Farrokh Alaee et al., 2020).
Research indicates that changes in brain activity occur
after forced involvement in traumatic behaviors, similar
to drug-related addictions (Grant et al., 2006).
Accordingly, similar mechanisms and changes are
believed to be involved in internet addiction. Examining
brain mapping research in internet addiction can help
guide intervention evaluations.

In this regard, CHC? and CHT? are two critical
theories in the field of cognitive assessment that
investigate  cognitive  variables and individual
abilities. These two theories differentiate between
individual cognitive abilities and their relationship to
cognitive functions. The theories of CHC and CHT can
help us understand the direct relationship between cyber
addiction and the cognitive functions of adolescents
(Snyder et al., 2018). By analyzing how cyber addiction
affects the cognitive abilities of adolescents, we can
identify the different functions related to addiction and
how they impact each other. CHC and CHT theories can
also help us explore how executive abilities like
attention control, time management, and decision-
making are affected by cyber addiction (Keith, 2018).
While cyberspace is primarily designed for learning,
research, and convenience, excessive dependence on it
has become a concern due to the growth of technology
in our society (Tomchik & Solaki, 2019). Studies have
shown that the more time students spend in cyberspace,
the worse their academic performance tends to be. With
the increased time spent using cyberspace, academic
performance decreases drastically. Some also
experience the consequences of insomnia.

The result of the digitization of today's society is the
increasing prevalence of addiction to social networks
among adolescents and adults. Increased cyber addiction
may be associated with increased individualism, less

2 Cattell-Horn—Carroll Theory

sociability, and less acculturation (Lozano-Blasco et al.,
2022). Griffiths (1998) stated that cyber addiction is one
type of technological addiction and is a subcategory of
behavioral addictions (such as compulsive gambling).
Kandel (1998) considered cyber addiction a
psychological dependence on cyberspace. Abnormal
patterns of cyberspace use are a form of behavioral
addiction when considered according to these definitions
(Chu et al., 1999). In the research background, different
terms have been used for cyber addiction. In this article,
cyber addiction is used to cover the collective
phenomenon. Like many other mental disorders, cyber
addiction is also in the group of multifactorial disorders.
One of the main challenges in developing the biological-
psychological model of cyber addiction is determining
which genes and neural mediators are related to the
increased likelihood of addiction. In addition, people
with cyber addiction showed less efficiency in
information processing and lower cognitive control. In
the Stroop task, the behavioral results showed that
students' cyber addiction was associated with longer
reaction time and more response errors in incongruent
conditions compared to the control group. The results
showed that participants with cyber addiction showed a
medial frontal negative bias (MFN) compared to the
control group in incongruent conditions. In both
behavioral functions, in people with cyber addiction,
compared to the regular group, deficits in executive
control were observed (Dong et al., 2011).

People with cyber addiction often show defects in the
reward system, and the reward system plays an essential
role in the development and persistence of drug
addiction. One of the critical aspects investigated in
cyber addiction studies is the role of active inhibition
among internet addicts. People with cyber addiction are
mainly involved in habitual behaviors that require active
inhibition to reduce these habitual reactions and
behavioral problems. This active inhibition can be
proposed as a macro strategy to intervene in cyber
addiction. In addition, the cognitive loads in internet
addicts can severely affect active inhibition ability. For
example, performing a large number of simultaneous
tasks may cause a violation of active inhibition and lead
to engaging in habitual behaviors. This interaction
between cognitive loads and active inhibition shows the
importance of continuing research in this field and
determining effective solutions for managing cyber
addiction.

It should be kept in mind that the release of hormones
can also have a significant impact on cognitive
functions. For example, excessive use of cyberspace and
its addiction may hurt various hormones, such as stress

3 Continuous Hypothesis Test
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hormones (such as cortisol) and benign hormones (such
as dopamine). Changes in the secretion of these
hormones may cause disturbances in cognitive
functions, attention disorders, changes in memory, and
decision-making. Irregularity in the secretion of
hormones may lead to disturbances in cognitive
functions. This clutter can cause complications such as
reduced attention, a decline in decision-making ability,
and changes in memory. These effects may be enhanced
by various factors of cyber addiction, including the
desire to play games, excessive time spent on the
internet, and isolation. By connecting fundamental and
higher cognitive theories, brain structure, hormones, and
disordered functions, we can provide a broader
examination of the impact of cyber addiction on
adolescent cognitive functions. This communication
helps increase the understanding of the causes and
effects of cyber addiction in the secretion of hormones
and cognitive functions. In this regard, active memory is
the ability to keep the information in the mind to perform
complex cognitive operations (Merian et al., 2019).
Visual memory is also a type of active memory that is
responsible for visual perception and stores visual
information for a short time (Amir et al., 2017); it is
essential for reasoning, guiding decision-making and
behavior (Agahi & Share, 2017), and plays a
fundamental role in perception and learning (Bass et al.,
2018). Visual processingis a basic psychological
process that plays a significant role in academic progress
and performing independent life skills. This skill plays a
fundamental role in understanding arithmetic,
mathematics, and numerical cognition (Gray et al.,
2000), reading (Baluti et al., 2012; Fakuti et al., 2000),
understanding angles, geometric shapes, and the
position of numbers, letters, and words relative to each
other (Moghadam et al., 2019) and the required writing
and handwriting skills (Silverman, 2014). Visual
processing affects a child's learning and the ability to
think and even perform simple activities such as sorting
socks or playing simple games. Visual-spatial
processing refers to organizing visual information in
meaningful patterns and understanding how they
change, move, and rotate in space, according to the
cognitive theory of Karl, Horne, and Kettle (CHC visual
processing is the ability to use relevant mental images),
which is often said in connection with recently perceived
images to solve a problem (Flanagan & Harrison, 2012;
Schneider & McGrew, 2012). This skill is one of the
specialized functions of the right hemisphere.
Furthermore, it plays a significant role in the complex
skills of human life, among them, we can mention the
role of visual functions, memory, and attention.

There is abundant evidence of the brain's plasticity,
meaning it can change depending on our work and

training (Allavi, 2019). Cognitive empowerment
exercises can help overcome brain limitations and
weaknesses and improve memory and learning
(Shahmohammadi et al., 2018). Nowadays, a new
rehabilitation model called computer-based cognitive
rehabilitation is gaining popularity. This method uses
special software to improve cognitive functions through
structured cognitive exercises. These programs can be
accessed on computers and other electronic devices such
as smartphones, tablets, and gaming systems (Politis &
Norman, 2016). RehaCom computer-based cognitive
rehabilitation is an excellent functional exercise that
strengthens various cognitive domains, including
attention to sound, selective attention, divided attention,
logical reasoning, verbal memory, and working
memory.

Technological advancement is rapidly changing our
society, and cyberspace is transforming our way of
living. However, this transformation only sometimes
improves the quality of human life. Young (1999)
argued that studying cyber addiction is challenging due
to the technological value in today's societies, the social
promotion of people when using cyberspace, and the
positive image of cyberspace. Kandel (1998) stated that
although exercise positively affects people who need it,
excessive exercise may harm human health. Similarly,
the impact of cyberspace depends on the amount and
type of use. The previous review of studies on cyber
addiction can be seen from different perspectives. On the
one hand, excessive use or misuse of technology can
negatively affect our lives. From another point of view,
the existing results lead to the reflection on how to use
technology appropriately and safely. As Stern (1999)
stated, technologies increase our capacities and abilities;
however, they may lead to inconsistent behaviors.
Cyberspace has drastically changed our way of life for a
long time. However, abnormal use of cyberspace
reduces the mental well-being of the individuals, the
academic performance, and the people's job
performance. Addiction to cyberspace has not yet been
officially compiled in the DSM5 psychiatric framework
and cyber addiction is considered a severe problem in
today's societies in terms of prevalence and public
awareness. The similarity between the effects and
symptoms of cyber addiction and psychological injuries
is observed. Neuroimaging is a non-invasive method to
examine the electrical activity of the brain. Since cyber
addiction has recently increased, it is essential to
investigate this neural infrastructure and how to treat it.

Technological progress has rapidly accelerated the
changes in our society. We see cyberspace's immediate
and profound impact on our way of life. Research shows
that improper use of cyberspace can lead to cognitive
and social problems. For example, improper use of
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cyberspace can lead to addiction, which may negatively
affect mental health and performance. In this context,
scientific research is fundamental because it can provide
solutions for better and safer use of cyberspace. Also,
conducting this research is very important because
cyberspace has multiple approaches and many different
theories. This issue is related to our society's different
temporal and spatial issues and should be addressed
promptly. In order to study and better understand these
changes and their effects on people's lives, various
approaches and theories should be used. For example,
neuroimaging as a nhon-invasive method can help
analyze the effects of cyber addiction and individual
cognition. In short, the necessity of research in this field
to better understand and deal with the new
communication and cognitive challenges created by
cyberspace is of potential importance. This study aimed
to investigate the neural pathway of cyber addiction by
brain mapping and also examine the effect of cognitive
intervention on improving the mental imagery of
adolescents suffering from internet addiction. The study
provides a deep and comprehensive analysis of cyber
addiction among teenagers. It explored the cognitive,
social, and technological factors that influence the
behavior and cognitive trends of the digital generation.
Also, as deeper understanding of the mental imagery
indicators of adolescents, their continued use of
cyberspace, and its relationship with their cognitive and
developmental reactions is essential, the study analyzed
the complex connections between behavioral science
and digital technology, promoting a better understanding
of the cyber addiction phenomenon based on the CHC
and CHT theory. To this end, this study sought to see
whether cognitive impairments in cyber addiction can be
diagnosed using QEEG, and examine the effectiveness
of cognitive interventions in improving cognitive
functions related to mental imagery in adolescents.

Method

Design

This study adopted a quasi-experimental approach with
pre-test and post-test. The current research is a
comparative descriptive-analytical study, which was
conducted to diagnose cognitive impairments of cyber
addiction with the QEEG test and investigate the
effectiveness of cognitive intervention on the cognitive
functions involved in the mental imagery of adolescents.

Participants

The statistical population included 9-12-year-old
students who visited Mehraz Andisheh clinic. Available
sampling method was used, and from among 40 people

with research conditions, 20 girls and 20 boys were
randomly divided into the control and experimental
groups._The criteria for entering this research included
cyber addiction, age condition, not having specific
medical and psychiatric disorders, and full consent to
participate.

Instruments

The social network addiction diagnosis questionnaire is
based on mobile phones (Ahmadi et al., 2015). This test
has 23 questions, and the questionnaire scoring is on a
five-point Likert scale (Completely disagree = 1 and
somewhat disagree = 2 and have no opinion = 3 and
somewhat agree = 4 and completely agree = 5).
Moreover, higher overall scores indicate the
respondent's higher addiction to social networks and
vice versa. The 24-channel EEG device, which,
according to the scoring standard of 10-20 of 19
brainwave channels and from 1 to 30 Hz, was recorded
for 5 minutes with eyes open and closed. IVA-2 software
(visual attention) is one of the most widely used in
measuring visual-auditory attention. This software is
designed based on the diagnostic and statistical manual
of DSM-V mental disorders. This test can be used to
evaluate the performance of people over six years old,
and the duration of this test is 20 minutes.

Also, Kim Carrad test (visual memory) was used to
estimate visual memory. This test measures three
factors: sensory, long-term, and short-term memory.
Capitan's Log software (visual processing) was also used
as one of the best cognitive software for improving
mental performance. This software diagnoses and treats
psychological disorders such as memory impairment,
visual and auditory perception weaknesses, and other
related conditions. Moreover, RehaCom software was
used as a comprehensive and advanced software system
for computer-assisted cognitive rehabilitation. This
practical tool assists the therapist in the cognitive
rehabilitation of disorders that affect specific aspects of
attention, concentration, memory, perception, activities
of daily living, and much more.

Procedure

After selecting the participants, the experimental group
went through the specific intervention planned for them
while the control group did not receive such treatment.
The behavioral data analysis of this research was done
in two parts: descriptive and inferential statistics. After
presenting the descriptive results, the t-test was used to
analyze the data considering the data normality. Also,
Cohen's d test was used to check the effect size. The
Kolmogorov-Smirnov test was used for the normality of
the data, and Levene's test was used for the homogeneity
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of variances. Data analysis was done using SPSS version
26 software.

Table 1
The Mean and Standard Deviation of the Analyzed Indicators and the Results of the Shapiro-Wilk Test

Findings

In this section, first the frequency distribution of
demographic variables was examined to see whether
they are similar in both the experimental and control
groups.

Time Group Variable Mean SD S.W sig
Pre test Experimental Sensory memory 3.241 0.857 0.154 0.095
short term memory 3.415 1.025 0.078 0.181
long-term memory 2.987 0.957 0.097 0.231
Control Sensory memory 3.341 0.952 0.054 0.154
short term memory 3.315 0.725 0.121 0.103
long-term memory 3.084 0.741 0.102 0.112
Post test Experimental Sensory memory 3.954 0.451 0.098 0.201
short term memory 4.012 0.984 0.105 0.154
long-term memory 3.754 0.754 0.124 0.147
Control Sensory memory 3.350 0.578 0.113 0.103
short term memory 3.324 0.855 0.095 0.194
long-term memory 3.124 0.674 0.201 0.156

function components

According to the findings, the average cognitive
in the experimental group

increased from the pre-test to the post-test while no
significant change was observed in the control group.
Also, the findings of the Shapiro-Wilks’s test showed
that the distribution of the investigated data was normal
(p-value 0.05).

The results of multivariate covariance analysis or
MANCVA to investigate the effect of RehaCom
training on memory dimensions are presented in Table
2.

Table 2
Box Test for Default Equality of Covariance
Box's M 9.767
F 1.488
dfl 6
df2 10462.189
sig 178

As can be seen in Table 2, considering the
significance level (P < 0.05) which is greater than 0.05,
it can be said that the assumption of equality of variances
has been met, so the MANOVA test can be used.

Table 3
Results of Levene's Test to Measure the Equality of
Error Variance of Research Variables

Index of F DF1 DF2 sig
Components

Sensory memory 4503 1 38 .040
short term memory 7414 1 38 .010
long-term memory 4933 1 38 .032

According to the Table showing the non-significance of
the F value at the error level of 0.5, it can be concluded
that the error variance of variables in two groups is
equal.
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Table 4
Results of Multivariate Covariance Analysis

Coefficient F DF Error Sig Effect Size
DF
Pillai's Trace 417 7.861° 3.000 33.000 .000 A17
Wilks' Lambda 583 7.861° 3.000 33.000 .000 A17
Hotelling's Trace 715 7.861° 3.000 33.000 .000 417
Roy's Largest Root 715 7.861° 3.000 33.000 .000 A17

As Table 4 reveals, the significance levels of Wilks's
lambda test indicate that there is a significant difference
between the average memory in the studied groups. To

understand this difference, the results of the effects
between the participants are specified in the table below.

Table 5

The Results of the Effects between the Participants on the Average Prospective and Retrospective Memory Scores
Index of Components Sum of Squares DF Mean of Squares F P Effect size
Sensory Memory 7.460 1 7.460 5.804 021 142
Short-Term Memory 26.797 1 26.797 18.861 .000 .350
Long-Term Memory 13.999 1 13.999 6.588 015 .158

As can be seen in Table 5, F values and significance
levels shows that sensory memory (F = 5.804, P =
0.021), short-term memory (F = 18.861, P = 0.000), and
long-term memory (F = 13.999, P = 0.015) are
significantly different in the studied groups.

Moreover, the difference between the two
intervention and control groups before and after the
intervention was measured regarding visual attention.
The results of the covariance analysis test to investigate
the effect of RehaCom training on the visual attention of
adolescents with cyberspace addiction are presented in
the Table below. In these analyses, the pre-test effects

are controlled and the post-test scores are compared in
the two groups.

Table 6
Results of Levene's Test to Check the Equality of
Variances

F dfl df2
1.872 1 38

Sig.
254

Based on the findings of the research, the assumption
of equality of variances is confirmed.

Table 7
Results of Univariate Analysis of the Effect of RehaCom Training on Visual Attention
Source Of Changes Sum of Squares DF  Mean Square F Sig Effect Size
Pre-Test 1685.922 1 1685.922 20.092  .000 .352
Group 6052.578 1 6052.578 72133  .000 .661
Error 3104.628 37 83.909
Total 233177.000 40

Based on the results obtained in Table 7, the main
effect of group was significant (p<0.001). In other
words, the difference in the average scores of visual
attention in the experimental and control groups in the
post-test phase is significant (p<0.001). Thus, it can be
said that RehaCom training had a significant effect on
visual attention. The effect of this treatment in the post-
test stage on increasing visual attention is 66.1%. The

adjusted averages of visual attention scores in the post-
test stage in two groups are presented in Table 8.
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Table 8

Adjusted Averages

Standard deviation Average group

error

2.897 24.607"  Experimental

2.897 -24.607°  Control
Furthermore, the difference  between the

experimental and control groups before and after the
intervention  regarding  visual processing  was
investigated. The results of the covariance analysis test
to investigate the effect of RehaCom training on the
visual processing of adolescents with cyberspace

addiction are presented in Table 9. In these analyses, the
pre-test effects are controlled and the post-test scores are
compared in two groups.

Table 9
Results of Levene's Test to Check the Equality of
Variances

Sig. df2 dfl F
102 38 1 1.993

Based on the findings, the assumption of equality of
variances is confirmed.

Table 10

Results of Univariate Analysis of the Effect of RehaCom Training on Visual Processing
Source of Changes Sum of Squares DF  Mean Square F Sig Effect Size
Pre-test 1907.818 1 1907.818 67.765 000  .647
group 664.239 1 664.239 23.593 000 .389
error 1041.682 37 28.154
Total 202322.000 40

Based on the results obtained in Table 10, the main
effect of the group is significant (p<0.001). In other
words, the difference in the mean scores of the two
experimental and control groups in the post-test phase is
significant (p<0.001). Hence, it can be said that
RehaCom training had a significant effect on visual
processing. The effect of this treatment in the post-test
stage is equal to 66.1%.

Table 11

Adjusted Averages
Group Mean SD
Experimental 74.580a 1.187
Control 66.420a 1.187

Discussion

In this research, we aimed to investigate the diagnosis of
cyber addiction cognitive impairments with the QEEG
test and examine the effectiveness of cognitive
intervention on the cognitive functions involved in the
mental imagery of adolescents. The research results
showed a significant positive relationship between the
cognitive impairments of cyber addiction and brain
wave patterns. These results emphasize that brain
mapping may be used as an indicator to diagnose
cognitive impairment in people with cyber addiction.
Also, the results showed that RehaCom software could
improve the cognitive functions involved in the mental

imagery of teenagers suffering from Internet addiction.
This cognitive intervention improves visual attention
and processing and positively affects visual memory
(mental image stabilization). Therefore, the results of
this research not only confirm the relationship between
cognitive impairments and cyber addiction but also
provide important information for developing cognitive
interventions to improve cognitive functions in people
with internet addiction. In this regard, in hypothesis one,
there is a significant relationship between cognitive
impairments of cyber addiction and brain signals.

Based on the results of this research, it has been
determined that there is a significant relationship
between the cognitive impairments of cyber addiction
and brainwave patterns, and brain signals can be used as
useful indicators to diagnose and evaluate cognitive
impairments in people with cyber addiction. Cognitive
impairments  include  problems in  memory,
concentration, attention, critical thinking, and other
factors related to people's cognitive performance. These
concepts are important for people's mental health and
daily functioning. The results are in line with the results
of Kornoghabi et al. (2022), Wei et al. (2014), Choi et
al. (2014), Kuss et al. (2011), and Weinstein et al.
(2010). The waves of great importance in diagnosing
cyber addiction include the theta in the frontal region and
the decrease of alpha in the occipital region ol and beta
in the frontal region of fz and smr in the central region
of c3.
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In hypothesis 2, which states that RehaCom software
improves the cognitive functions involved in the mental
imagery of adolescents suffering from Internet
addiction, the effectiveness of RehaCom software in
improving the cognitive functions of adolescents
suffering from Internet addiction was investigated. This
research shows that RehaCom software can improve the
mental imagery and cognitive functions of people with
cyber addiction. Mental imagery is considered an
important element in individual cognitive function, and
here, it plays an essential role in cyber addiction. If
RehaCom software can improve the mental imagery of
teenagers with cyber addiction, it can positively reduce
addiction and improve their cognitive performance. This
research is important in developing new approaches and
interventions for cyber addiction. The results of this
hypothesis are in line with the results of Mirzai et al.
(1400), Nazari et al. (2015), and Leshniak et al. (2019).

Also, the third hypothesis states that RehaCom
software positively affects the visual attention of
teenagers suffering from Internet addiction. Studies and
research results show that RehaCom software can
improve the ability to improve visual attention in people
with cyber addiction. Visual attention is one of the
important aspects of the cognitive performance of
humans and plays a significant role in visual information
processing and decision-making. The third hypothesis
claims that Rehacom software can improve the visual
attention of teenagers with cyber addiction. In this
research, the visual attention ability of teenagers has
been accurately measured using IVA software, and
RehaCom software has been used as a rehabilitation
intervention. The explanation of these results is
important because it shows that developing
rehabilitation software can effectively reduce the
negative effects of cyber addiction and improve people's
cognitive performance. This issue is of particular
importance for professionals or psychologists who work
in the field of cyber addiction. The results of this
hypothesis are in line with the results of Montag and
Rutter (2019), King et al. (2018), Wu et al. (2018), and
Blanchino et al. (2017). The fourth hypothesis stated that
RehaCom software positively affects the visual
processing of adolescents suffering from Internet
addiction. Research shows that this software can
improve visual processing in cyberspace addicts, and
this effectiveness has been carefully considered. Visual
processing means the ability of people to interpret and
understand visual information and images. This critical
skill plays an essential role in solving everyday problems
and understanding the content of images and videos in
cyberspace. In the research on this hypothesis,
adolescents who have a substance use disorder have
benefited from RehaCom software as an intervention

tool to improve visual processing. The research results
show that it is possible to use software-based educational
tools to improve visual processing and, as a result,
increase the cognitive performance of people with cyber
addiction. This hypothesis's results align with the results
of Montag and Rutter (2019) and King et al. (2018).

Finally, the fifth hypothesis stated that RehaCom
software positively affects the visual memory (mental
image stabilization) of teenagers suffering from Internet
addiction. Therefore, in this conclusion, the effect of
RehaCom software on the visual memory (fixation of
mental image) of adolescents suffering from internet
addiction has been explained. This research shows that
RehaCom software can improve visual memory in
people with cyber addiction. This hypothesis deals with
the effect of RehaCom software on the visual memory
or stabilization of mental images of adolescents with
cyber addiction. Visual memory is one of the important
cognitive skills that helps people store and reason visual
images and information in their minds. In the research
related to this hypothesis, adolescents with a cyber
addiction have performed exercises using RehaCom
software to increase visual memory and stabilize mental
images. These results show the importance of
developing and improving visual memory, and
cognitive-based software can be used as an effective tool
to increase visual memory ability in people with cyber
addiction. The results of this hypothesis are consistent
with the results of Suvo et al. (2018), Anderson et al.
(2017), Akbari et al. (2017), Brand et al. (2016), and
Montana et al. (2015).

In general, it can be stated that one of the pattern
models in the current research is the CHC. As stated, this
model is based on the assumption that some components
are more critical than others among the essential and
influential components in evaluating intelligence. These
are more crucial and central components and are
considered the core of measurements. In the present
research, more crucial and central indicators were
selected from the vital indicators affecting the cognitive
dimensions of people with cyber addiction. These
indicators were measured, and the results showed that
three indicators (visual attention, visual memory, and
visual processing) had a significant role in the
evaluations and that these indicators could meaningfully
reveal the cognitive problems associated with addiction.
This shows that one should go for more central, original,
and comprehensive indicators among the various
indicators, as shown in the research results. On the other
hand, the CHT theory is a therapeutic intervention
theory emphasizing efforts toward theory and practice.
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Conclusions

The present study aimed to present and compile an
effective and appropriate intervention package to reduce
cognitive impairments caused by cyberspace. Influenced
by the CHT theory, the current researchers focused on
the practical and essential components to solve the
problems and issues of people with cyber addiction. This
research showed that teenagers addicted to cyberspace
may have various cognitive impairments, including
problems in perception, memory, concentration and
attention, decision-making, reasoning, and controlling
negative thoughts. The research results showed that
cognitive interventions can significantly improve the
cognitive abilities of adolescents with cyber addiction
and achieve healthier mental imagery than before.

This research shows that cyber addiction, which
negatively affects teenagers' mental health, is a severe
problem requiring individual and group interventions in
cyber addiction. On the other hand, this research shows
that addiction to cyberspace can affect a person's
cognitive functions, especially teenagers in an essential
period of cognitive development, which can cause
destruction and disruption in their cognitive functions.
This issue can become a danger to the capabilities and
human potentials of the future generation. Interventions
and treatments based on mind and cognitive pathology
can be used as practical solutions to improve individual
cognitive functions and prevent the development of
cyber addiction. Consequently, concerns associated with
cyber addiction have an impact not just on individuals
but also on society at large. It is imperative to give
increased consideration to this matter in order to uphold
the mental well-being of society and mitigate potential
cognitive and psychological harm in the succeeding
generations.

A limitation in the existing research lies in the lack of
cooperation from certain adolescents. In line with the
limitations of the research, it is suggested that due to the
positive effect of RehaCom software on improving
cognitive functions in adolescents with internet
addiction, educational and counseling programs should
be developed to intervene and improve the condition of
people with cyber addiction in schools. Also, more
research should be done on cyber addiction and its
effects on cognitive functions with specialized devices
such as FMRI. This research can contribute to the
treatment and prevention methods for cyber addiction.
Finally, it is suggested to design and implement
educational and awareness programs for the general
society to encourage healthy and responsible use of
cyberspace, which can start in schools.

Funding

This research did not receive any fund from the public,
commercial, or non-profit sectors.

Acknowledgements

Hereby, 1 would like to express my sincere thanks and
appreciation to the honorable president of Imam Hossein
University, the honorable professor, the director of
Mehraz Andisheh Clinic, Dr. Rugieh Zarei, and all the
people who helped me in conducting this research.

Conflicts of Interest

No conflicts of interest declared.

References

Akbari, M. (2017). Metacognitions or distress intolerance:
The mediating role in the relationship between
emotional dysregulation and problematic internet use.
Addict Behav Rep.,, 26 (6),128-133. doi:
10.1016/j.abrep.2017.10.004. PMID: 29450248;
PMCID: PMC5800590.

Anderson, E. L., Steen, E., & Stavropoulos, V. (2017).
Internet use and problematic internet use: A
systematic review of longitudinal research trends in
adolescence and emergent adulthood. International
Journal of Adolescence and Youth, 22(4), 430-454.
https://doi.org/10.1080/02673843.2016.1227716

Barry, R. J., Clarke, A. R., & Johnstone, S. J. (2019). A
review of electrophysiology in  attention-
deficit/hyperactivity disorder: 1. Qualitative and
quantitative  electroencephalography.  Clinical
Neurophysiology, 130(11), 2057-2071.

Blachnio, A., Przepiorka, A.M., Senol-Durak, E., Durak, M.,
& Sherstyuk, L. (2017). The role of personality traits
in Facebook and Internet addictions: A study on
Polish, Turkish, and Ukrainian samples. Comput.
Hum. Behav., 68, 269-275.

Brand, M., Young, K.S., Laier, C., Wélfling, K., & Potenza,
M.N. (2016). Integrating psychological and
neurobiological ~ considerations  regarding  the
development and maintenance of specific Internet-
use disorders: An Interaction of Person-Affect-
Cognition-Execution (I-PACE) model. Neurosci
Biobehav Rev., 71, 252-266. doi:
10.1016/j.neubiorev.2016.08.033. Epub 2016 Aug
30. PMID: 27590829.

Farrokh Alaee, F., Soleimani, H., Haghir, H., Aghayusefi,
A., & Jafarigohar, M. (2020). Multisensory teaching
and beta and SMR oscillatory activities in foreign
language vocabulary retention: A Neurolinguistic
study. Iranian ~ Journal  of  Learning and
Memory, 3(11), 7-25. doi:
10.22034/iepa.2021.251487.1214



Diagnosing Cognitive Impairments of ... | Azhdarlool & Soleymani Khashab

Page |69

Gazzaniga, M. S., Ivry, R. B., & Mangun, G. R. (2018).
Cognitive neuroscience: The biology of the mind.
W.W. Norton & Company.

Heinrichs, R. W., & Zakzanis, K. K. (2019). Neurocognitive
deficit in schizophrenia: A quantitative review of the
evidence. Neuropsychology, 11(3), 417-442.

Herculano-Houzel, S. (2019). The human advantage: A new
understanding of how our brain became remarkable.
MIT Press.

Insel, T. R. (2018). Rethinking schizophrenia. Nature,
468(7321), 187-193.

Khajeahmadi, M., Pooladi, S., & Bahreini, M. (2017).
Design and assessment of psychometric properties of
the addiction to mobile questionnaire based on social
networks. IJPN , 4 (4), 43-51.

King, D.L., Delfabbro, P.H., Doh, Y.Y., Wu, A.M.S., Kuss,
D.J., Pallesen, S., Mentzoni, R., Carragher, N., &
Sakuma, H. (2018). Policy and prevention
approaches for disordered and hazardous gaming and
internet use: an international perspective. Prev Sci.,
19(2), 233-249. doi: 10.1007/s11121-017-0813-1.
PMID: 28677089.

King, D.L., Herd, M.C.E., & Delfabbro, P.H. (2017).
Tolerance in Internet gaming disorder: A need for
increasing gaming time or something else? J Behav
Addict., 6(4), 525-533. doi:
10.1556/2006.6.2017.072. Epub 2017 Nov 15.
PMID: 29137493; PMCID: PMC6034956.

Kornoghabi, R., Asoudeh, M., & Mohammadi, M. (2022).
The Effectiveness of wisdom therapy approach in
reducing internet addiction of adolescent female
students. Iranian  Journal of Learning and
Memory, 5(18), 25-32. doi:
10.22034/iepa.2022.167719

Kuss, D.J., & Griffiths, M.D. (2011). Online social
networking and addiction--a review of the
psychological literature. Int J Environ Res Public
Health, 8(9), 3528-52. doi: 10.3390/ijerph8093528.
Epub 2011 Aug 29. PMID: 22016701; PMCID:
PMC3194102.

Lezak, M. D. (1983). A clinician's perspective of
neuropsychological —assessment. The  Clinical
Neuropsychologist, 5(1-3), 8-10.

Logothetis, N. K. (2018). What we can do and what we
cannot do with fMRI. Nature, 453(7197), 869-878.

Makinodan, M., & Komori, T. (2019). Neuroplasticity along
the lifespan. Neuroscience Research, 138, 59-64.

Marsh, H. W., Hau, K. T., & Wen, Z. (2004). In search of
golden rules: Comment on hypothesis/testing

approaches to setting cutoff values for fit indexes and
dangers in overgeneralizing Hu and Bentler's (1999)
findings. Structural Equation Modeling, 11(3), 320-
341.

Merzenich, M. M., & DeCharms, R. (2018). Neural
representations, experience, and change. MIT Press.

Montag, C., Blaszkiewicz, K., Sariyska, R. et al. Smartphone
usage in the 21st century: who is active on
WhatsApp?. BMC Res Notes 8, 331 (2015).
https://doi.org/10.1186/s13104-015-1280-z

Snyder, H. R., & Hutchison, N. (2019). Neuroimaging-based
markers for the detection and quantification of
cognitive impairment and treatment monitoring. In
Cognitive and Functional Neuroimaging (pp. 281-
312). Springer.

Sporns, 0. (2018). Structure and function of complex brain
networks. Dialogues in Clinical Neuroscience, 20(3),
187-198.

Sweller, J. (1988). Cognitive load during problem solving:
Effects on learning. Cognitive Science, 12(2), 257-
285.

Thakor, N. V., & Tong, S. (2018). Advances in Quantitative
Electroencephalogram  Analysis  Methods. In
Quantitative EEG Analysis Methods and Clinical
Applications (pp. 1-21). CRC Press.

Thatcher, R. W. (2019). Quantitative EEG and
neurofeedback in the 21st century: Current status,
future directions. Clinical EEG and Neuroscience,
50(1), 3-15.

Wee, C.Y., Zhao, Z., Yap, P.T., Wu, G., Shi, F., Price, T.,
Du, Y., Xu, J., Zhou Y, & Shen D. (2014). Disrupted
brain functional network in internet addiction
disorder: a resting-state  functional magnetic
resonance imaging study. PLoS One, 9(9), e107306.
doi: 10.1371/journal.pone.0107306. PMID:
25226035; PMCID: PMC4165900.

Weinstein, A., & Lejoyeux, M. (2010). Internet addiction or
excessive internet use. Am J Drug Alcohol Abuse,
36(5), 277-83. doi: 10.3109/00952990.2010.491880.
PMID: 20545603.

Wu, AM.S,, Chen, J.H., Tong, KK., Yu, S., Lau J.T.F.
(2018). Prevalence and associated factors of Internet
gaming disorder among community dwelling adults
in Macao, China. J Behav Addict., 7(1),62-69. doi:
10.1556/2006.7.2018.12. Epub 2018 Feb 21. PMID:
29463097; PMCID: PMC6035015.

Yuste, R. (2019). From the neuron doctrine to neural
networks. Nature Reviews Neuroscience, 20(6), 324-
337.



