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Abstract :

The current study aimed to find the relationship between excessive addiction to
electronic games and its effect on anxiety and stress hormones and some biochemical
variables in groups of young people and adolescents: The experiment was conducted
from the beginning of October 2024 until the end of December 2024-Blood samples
were collected from various locations in the city of samarra, including schools, recre-
ational centers, and gaming halls designated for electronic games. A total of 90 blood
samples were obtained and categorized into two groups: the control group consisting of
30 samples from adolescents and young individuals who do not play electronic games
and the experimental (non-control) group, consisting of samples from adolescents and
young individuals who regularly engage in electronic gaming , and 60 samples from
young people and adolescents, which is the non-control group, who play electronic
games- The results showed a significant difference (P<0-05) in the levels of high-densi-
ty lipoprotein cholesterol and glucagon in the group of patients compared to the healthy
group- There was no significant difference (P<0-05) in the levels of insulin, adrenaline
and acetylcholinesterase in the group of patients compared to the healthy group-
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Introduction

In the age of modern technology,
video games have become an integral
part of many people’s lives, especially
among young people and adolescents:
Despite their benefits in developing cer-
tain skills, such as quick wit and strate-
gic thinking, excessive use can develop
into an addiction that negatively im-
pacts mental and physical health, lead-
ing to social isolation and a decline in
academic or professional performance
(Vukusic Rukavian et al., 2021)- Vid-
eo game addiction is a growing phe-
nomenon that requires awareness and
serious action by families and society
to mitigate its negative effects and pro-
mote the balanced use of technology-
Video game addiction is also an effec-
tive and influential variable in many
social, psychological, behavioral, and
cultural aspects: Video game addic-
tion is characterized by the compulsive
and uncontrollable practice of various
types of video games- Video game ad-
dicts spend long hours playing these
games, whether via mobile phones,
computers, or various gaming devic-

es, such as the PlayStation, Xbox, and

other devices (Tortolero et al., 2014)-

Neuroscientists and researchers are
deeply interested in video games due
to their direct impact on the nervous
system- Thanks to their properties,
these games activate various regions of
the brain, including cortical areas such
as the frontal cortex and visual cortex,
as well as subcortical areas such as the
hippocampus and amygdala, which are
closely linked to emotions and cogni-
tion, making them essential to personal
behavior and cognitive functions (Un-
derwood, 2016)- Stress is considered a
basic cognitive response that is great-
ly influenced by video games, while
stress is defined as a mental state that
affects both the mind and body and is
associated with the frontal lobe, which
is responsible for cognition and the ex-
perience of stress- Stress is divided into
two types: acute and chronic- Acute
stress stimulates the autonomic ner-
vous system, causing abnormally high
levels of high-density lipoprotein cho-
lesterol (HDL), accelerated heart rate,
increased breathing rate, and increased
blood pressure- This causes blood flow
to be redirected from the peripheral or-

gans to the large muscles, preparing for
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the “fight or flight” response: Chronic
stress, on the other hand, refers to the
long-term effects of persistent stressors
on a person’s life and may lead to neu-
rological disorders such as anxiety and
depression (Miller, 2009)- Video game
addiction can affect several hormonal
and biochemical variables related to
psychosocial disorders, most notably
disruption of the Hypothalamic pitu-
itary Adrenal (Hyperactivity Disorder)
system, which regulates anxiety and
stress responses: This addiction also
interferes with the body’s energy me-
tabolism by affecting insulin and glu-
cagon levels, which play a key role in
regulating blood glucose levels- Ace-
tylcholine is also an important neu-
rotransmitter that affects psychological
and behavioral states, and altered lev-
els may be associated with impaired
concentration and impaired cognitive
performance (Halbrook et al., 2019)

Materials and methods:-

Study design:

Blood samples were collected from
male youth and adolescents aged oh
13-26 1n schools, some entertainment
and public places in Samarra, for the

period from the beginning of October
2024 to the end of December 2024-
The study included 90 individuals
who were divided into two groups as
follows: 30 samples of non-addicted
youth and adolescents, who are the
estimated control group, and 60 sam-
ples youth and adolesceents addicted
to electronic games*

Standards and tests studied:

Estimation of high-density lipopro-
tein cholesterol activity in serum-

The reaction principle is based on
the precipitation of chylomicrons,
low-density lipoproteins, and very
low-density lipoproteins with phos-
photungistic acid, in the presence of
magnesium ions, by means of a centri-
fuge. High-density lipoproteins remain
dissolved in the upper clear liquid,
and thus it is possible to measure their
concentration in this solution by add-
ing (50 pl) of blood serum, standard
solution, and distilled water in three
clean, dry tubes. (1 ml) of the working
solution, Cholesterol Enzymatic Solu-
tion, was added to each tube. The tubes
were shaken and then placed in a water
bath at a temperature of (37) C for (5)

minutes. The absorbance was read at a
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wavelength of (500 nm) using a spec-
trophotometer, and the concentrations
of high-density lipoproteins were cal-
culated (Warnick and Wood, 1995).

Estimating the effectiveness of
glucagon in serum-

The concentration of glucagon in
serum was measured using a gluca-
gon-based kit from Shanghai, China.
The determination was perfrorm using
the Enzyme Linke .Immunosorbent
Assay (ELISA) methodes: The wells
were coated with glucagon antibodies,
then the sample or standard containing
antigen was added- Horseradish per-
oxidase (HRP) was then added to bind
to the antigen antibodies- The samples
were then incubated- After incubation,
the wells were washed to remove un-
bound hormone- The colored chromo-
gen was then added, turning the blue
color yellow- The absorbance was then
measured at a wavelength of 450 nm-
The effectiveness of glucagon was then
estimated (Kobayashi et al ., 2007)-

Estimation of insulin activity in
serum-*

Serum 1insulin concentration was
measured using a Shanghai insulin

assay kit The determination was per-

formed using ELISA technique- The
wells were coated with insulin anti-
bodies, then the sample or standard
containing antigen was added- Horse-
radish peroxidase (HRP) enzyme was
added to bind to the antigen antibodies-
The wells were then incubated- After
incubation, the wells were washed to
remove any unbound hormone- Chro-
mogen was then added, turning the
blue color yellow- The absorbance was
measured at a wavelength of 450 nm,
after which insulin activity was esti-
mated (Youn et al.,2004).

Estimation of adrenaline activity
in serum-*

The concentration of adrenaline in
serum was measured using a adrena-
line-based kit from Shanghai, China-
The determination was performed us-
ing ELISA techniqu - The wells were
coated with adrenaline antibodies, then
the sample or standard containing an-
tigen was added- Horseradish peroxi-
dase (HRP) was then added to bind to
the antigen antibodies: The samples
were then incubated- After incubation,
the wells were washed to remove un-
bound hormone- The colored chromo-
gen was then added, turning the blue
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color yellow- The absorbance was then
measured at a wavelength of 450 nm-
The effectiveness of adrenaline was
then estimated (Murphy et al ., 1992).
Estimate the efficacy of acetylcho-
line styrease in the blood serum-
Serum acetylcholinesterase con-
centration was measured using the
Ellman method (Ellman et al-, 1961)-
The Ehman procedure is commonly
used to determine acetylcholinesterase
and monitor its hydrolysis by acetyl-
cholinesterase (AchE) or butyrylcho-

linesterase in the laboratory- The Eh-
man method is based on the reaction
of thiocholine (one of the products of
the enzymatic hydrolysis of ACH by
acetylcholinesterase) with 5:5% dith-
1obis-2-nitrobenzoic acid (DTNB, also
known as Ehman’s reagent), forming
a yellow product (5-mercapto-2-nitro-
benzoic acid and dissociated forms) at
pH 8- The maximum absorption coef-
ficient is found at 412nm-The sereac-

tions are based on:

Acetylthiocholine ----> thiocholine+acetate

Thiocholine + dithiobisnitrobenzoate ----> 5-mercapto-2-nitrobenzoic acid-

Statistical Analysis:

The results obtained from the current
study were analyzed using the SPSS
statistical program, and the T-Test test
was applied at 0-05 indication level to
determine the extent of the meaning of

the differences between aggregates-

Results
The results shown in Table (1) in-
dicate a significant difference in

high-density lipoprotein cholesterol in

the group of addicts (36:218+7-561)
compared to the healthy group ones
(32:783+8-027) -The Glucacon concen-
tration may indicate a significant differ-
ence (P<0-05) in the group of addicts
(625-361+£76-946) compared to the
healthy group (565-256 +79-622)-The
results of the insulin concentration in-
dicate that there is no significant differ-
ence (P<0-05) in the group of addicts
(11-339£2-868) compared to the group
of healthy people (12-:313+3-233)
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Table (1) the concentration of high-density lipoprotein cholesterol,
Glucacon and Insulin in the studied groups-

high-density lipoprotein Insulin
Group Glucacon
cholesterol
Addicts (36:218+£7-561) (625-361+£76-946) | (11:339+2-868)
Healthy people (32-783027-8<x) (565-256+79-622) | (12-313£3-233)

The results shown in Table (2) in-
dicate that there is no significant dif-
ference (P<0-05) in the concentration
of adrenaline in the addicted group
(24-957 +5-342) compared to the group
of healthy people (24:890 + 3-942)-

The results of the effect of acetylcho-
line choline styrease indicate that there
1s no significant difference (P<0-05) in
the addicted group (418-:2754+104-173)
compared to a group of healthy people
(419-607 + 131-229)-

Table (2) The concentration of adrenaline
and acetylcholine choline in the studied groups-

Group Adrenaline acetylcholine choline styrease
Addicts (24957 £ 5-342) (418-275 £ 104-173)
Healthy people (24-890 + 3-942) (419-607 = 131-229)

4-2 Discussion

The current research showed that
there are statistical differences at the
level of high-density lipoprotein choles-
terol concentration between the group
of addicts and the healthy control
group- high-density lipoprotein cho-
lesterol levels have rose significantly
compared to the group of healthy peo-
ple- , which showed that the addiction

to electronic games and the increase in
cortisol levels, which is the main bio-
marker of the body’s response to stress
and stress: Emotional, as the hormone
insulin was shown, through the results
of the current study, that there are no
statistical differences at the level of the
average hormone insulin concentra-
tion among the group of addicts and
the control group (healthy)- The insu-
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lin levels have decreased significantly
compared to the healthy group, and
this decrease indicates a defect in met-
abolic regulation or the onset of insu-
lin resistance in individuals addicted
to electronic games, but the decrease
in insulin is linked to several factors:
Behavioral and psychological common
among addicts of electronic games, in-
cluding prolonged sitting, lack of phys-
ical activity and low sensitivity of cells
to insulin, which forces the pancreas to
secrete more to maintain blood sugar
balance (Marin ef al ., 2011)- The ad-
diction to electronic games is associat-
ed with unhealthy eating habits, such
as eating a lot of foods rich in sugars
and fats, which leads to a sudden rise
in glucose levels and thus a secondary
rise in the hormone insulin as a natural
response to this dietary pattern-(Leb-
by et al., 2023)- Chronic psychologi-
cal stress may be associated with ex-
cessive exercise, especially those that
require high concentration, or include
competitive or hostile content, with
an increase in high-density lipopro-
tein cholesterol secretion, and it has
been proven that high high-density li-
poprotein cholesterol is closely related

to resistance- Insulin as cortisol boosts
glycogen decomposition and increas-
es the production of hepatic glucose,
which requires the secretion of higher
amounts of insulin (Black, 2006)
The relationship between HDL and
insulin 1s well documented in the sci-
entific literature. HDL is an indicator
of heart health and good metabolism
and is associated with improved insu-
lin sensitivity. HDL contributes to en-
hancing tissue response to insulin and
reducing inflammation, which is re-
flected in stable glucose levels. How-
ever, the observed slight increase in
HDL and slight decrease in insulin in
addicts may indicate complex changes
related to the unhealthy lifestyle result-
ing from excessive video game use. In
cases of addiction, behavioral patterns
clearly change, with decreased physi-
cal activity, increased screen time, and
associated changes in sleep and eating
patterns, all of which directly impact
metabolism(Joseph and Golden,2021)
A study has shown that prolonged
screen time is associated with low-
er HDL levels and insulin imbalance,
which increases the likelihood of met-
abolic syndrome developing at an ear-
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ly age. The relationship between HDL
and insulin 1s well documented in the
scientific literature. HDL 1is an indica-
tor of heart health and good metabo-
lism and is associated with improved
insulin sensitivity. HDL contributes to
enhancing tissue response to insulin
and reducing inflammation(Heinrich
et al.,2021) which is reflected in stable
glucose levels. However, the observed
slight increase in HDL and slight de-
crease in insulin in addicts may indi-
cate complex changes related to the
unhealthy lifestyle resulting from ex-
cessive video game use. In cases of
addiction, behavioral patterns clearly
change, with decreased physical ac-
tivity, increased screen time, and as-
sociated changes in sleep and eating
patterns, all of which directly impact
metabolism. A study has shown that
prolonged screen time is associated
with lower HDL levels and insulin im-
balance, which increases the likelihood
of metabolic syndrome developing at
an early age(Melhorn et al.,2020)
With regard to adrenaline, the study
agreed with (Geong, 2021), where the
results showed that there were no statis-
tical differences at the level of adren-

aline concentration between the group
of patients (addicted) on electronic
games and the control group (healthy
people), where it is related to Adren-
aline 1s directly related to a number of
other hormones, as it works parallel to
cortisol to prepare the body to count-
er pressure, stimulates the secretion of
glucacone to increase the level of glu-
cose 1n the blood, and inhibits insulin
secretion, which may lead to an imbal-
ance in the long term diabetes balance,
and adrenaline reduces the effect of se-
rotonin, which weakens the feeling of
psychological comfort and promotes
anxiety- Some research has also shown
that gaming addicts appear to have ex-
cessive activity of the sympathetic sys-
tem and frequent excretion of adren-
aline, which makes them on constant
alert, as some studies have indicated
that excessive electronic games lead to
hormonal changes related to anxiety
Attention disturbances, and adrenaline
are among the most prominent of these
biomarkers (KO et al., 2020)- The cor-
relation between adrenaline and the
levels of acetylcholine asterases has in-
dicated an inverse relationship between
high levels: Adrenaline and low ACH
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as high sympathetic neurological activ-
ity associated with excessive immer-
sion of electronic games may inhibit
the cholinergic neurological response,
leading to an imbalance between the
sympathetic and parasympathetic sys-
tems- This neurological disorder may
exacerbate some symptoms associat-
ed with addiction to electronic games,
such as chronic anxiety, poor concen-
tration, sleep disturbances, and rapid
irritation (Jiang et al-,2021)- - It also
indicated that there is a slight increase
in the levels of adrenaline in addicts
compared to the healthy ones, while
the cortisol levels did not show much
difference between the two groups, as
the noticeable decrease in cortisol vari-
ation in addicts may indicate dullness
or Particular inhibition of subclinical
hypothalamus (HPA), which reflects a
state of chronic subclinical stress- The
sympathetic nervous system continues
to act (as it indicates high adrenaline),
while the elasticity of the adrenal gland
in regulating cortisol decreases, and
this defect may contribute to the emer-
gence of psychological and behavioral
symptoms such as increased anxiety,

impulsivity, and sleep disturbances:

Attention, a common phenomenon in
behavioral addicts (Yoon ef al., 2022)

conclusions:

The present study demonstrates that
elevated levels of both adrenaline and
glucagon and high-density lipoprotein
cholesterol, along with decreased lev-
els of, insulin, and acetylcholinester-
ase, can be considered indicators of
video game addiction and reactions re-

lated to stress and anxiety:
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