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ABSTRACT

Background: This study investigates the influence of anxiety and anger
on the brain health of primary school children and how these emotions
manifest in daily life. While anxiety and anger are normal emotional
responses,

chronic experiences can impact both physical and

psychological well-being.

Method: The study involved 96 primary school students from Patras,
aged between eight and twelve, with younger grades excluded due to
difficulties.
assessing their health, physical activity, mood, and the frequency and

comprehension Participants completed questionnaires
intensity of anxiety and anger symptoms. Descriptive statistics were

utilized to analyze the data.

Results: Among the participants, 56.25% were girls and 43.75% were
boys. Most reported very good (51.04%) or excellent (33.33%) health.
High levels of physical activity and substantial energy were common, with
54.17% being very active and 62.50% having a lot of energy. Positive
moods predominated, though 57.29% sometimes felt angry and 76.04%
rarely felt sadness. Physical symptoms of anxiety, such as stomach pain
(51.04%) and tachycardia (40.63%), were prevalent.

Conclusion: The findings underscore the significant presence of anxiety
and anger among children, highlighting their impact on physical
symptoms and potential implications for brain health. Early intervention
and support are essential to manage these emotions constructively.
Addressing environmental and social factors that trigger anxiety and
anger is crucial for fostering healthy emotional development and

maintaining optimal brain health.

Brain Health, Childhood, Emotional
Development, Somatic Symptoms
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Introduction

Anxiety emerges in the earliest years of human life
as the brain's response to perceived danger and its
ability to overcome it. This innate impulse exists
from infancy, manifesting uniquely in each child.
While some children experience anxiety intensely,
others feel it less acutely'?. Often perceived as a
normal reaction, anxiety can act as a motivating
force, helping children to recognize unpleasant or
threatening situations, plan their responses
methodically, and remain vigilant in order to
address and mitigate these threats®. However, in
some cases, anxiety can persist beyond what is
considered necessary, negatively impacting a
child's daily life and hindering functionality®“.
Prolonged anxiety can lead to the development of
anxiety disorders, which are predictive of various
psychiatric  conditions in adolescence and
adulthood,
disorders, conduct disorders, substance use

including  subsequent  anxiety

disorders, and major depressive disorder.

Anxiety  disorders are  significant among
psychological disorders in youth, with studies
indicating that 6% to 20% of children in developing
countries are affected . These disorders are
characterized by persistent and pervasive anxiety,
manifested through a complex array of motor,
subjective, and physiological reactions to actual or
potential dangers®. Additionally, many children
experience anxiety and fear during their
development, particularly girls. While anxiety and
fear can be protective by preventing risky
behaviors, they vary significantly with age. Children
with anxiety exhibit heightened activity in several
brain regions, including the frontal and parietal
lobes, which are crucial for cognitive and
regulatory functions such as attention and emotion

regulation’.

Despite the prevalence of anxiety in children, few
studies have explored its relationship with
emotions associated with externalizing disorders,
such as anger. This is concerning because youth
experiencing both anxiety and anger are more

likely to seek treatment®. However, there is limited

understanding of how co-occurring anger may
interact with and exacerbate anxiety symptoms.
Anger has emerged as a significant predictor of
both physical and psychological health in youth’.
Therefore, investigating the potential relationship
between anger and anxiety is crucial for
understanding symptom expression, functioning,

and physical health in children and adolescents'.

Researchers have conceptualized anger as a
multidimensional construct, including trait anger
(the tendency to experience anger frequently and
intensely), internalized anger expression (the
unhealthy suppression of anger), externalizing
anger (aggressive outward expression of anger),
and anger control (managing anger through
relaxation and not expressing it outwardly)'.In
contrast, irritability is characterized by a low
threshold for responding with negative emotions
to stimuli, often resulting in anger and aggression.
Irritability can be distinguished from anger as it
typically lacks the cognitive components of anger
and includes other emotions such as sadness'?.

The manifestations of anger, arguments, and
delinquent moods in children aged 6-12 years
require further research. These emotions are
normal for children, who need the freedom to
express them. Research has found that children
today experience their emotions differently than in
previous decades, suggesting that societal factors
child's
development' . Additionally, the age and mental

significantly  influence a emotional
development of a child impact the expression of
anger'. When anger coincides with aggressive
behavior, it activates the amygdala, a brain region
associated with emotions, particularly fear, anxiety,
and anger™. Brain damage can cause emotional
and behavioral changes, complicating anger
management and leading to unpredictable and
sometimes aggressive behaviors that strain

relationships, work life, and daily activities'.

Materials and Methods

The study targeted primary school children,
specifically those aged six to twelve (6-12). The
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focus was on "the effect of stress and anger on
children's brain health," examining how these two
emotions, which are daily experiences, contribute
to psycho-emotional development. The students who
were invited to participate showed great willingness
and enthusiasm by completing a questionnaire.
This section also addresses any difficulties
encountered during data collection and analysis.

The research was approved by the Department of
Education and Social Work Sciences and was
conducted at the 6éth and 10th Primary Schools of
Patras. The questionnaire began with introductory
information and instructions for the students,
followed by demographic data (age, gender, etc.)
and utilized several assessment tools. The
KIDSCREEN-27 evaluated health in children and
adolescents'™. The Anger Expression Scale for
Children (AESC-22) measured anger and its various
expressions and control aspects through 22 items,
including trait anger and reactions to anger'’. The
Spence Children's Anxiety Scale (SCAS-S) assessed
six anxiety disorder domains: generalized anxiety
disorder, panic/agoraphobia, social phobia,
separation anxiety, obsessive-compulsive disorder,
and fears of physical harm'. A total of 96
questionnaires were distributed and completed by

children in the third, fourth, fifth, and sixth grades.

Figure 1- Sport Status Chart.
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Descriptive statistics were utilized in this study. All
responses from the sample were coded to facilitate
the statistical data analysis process. Using the SPSS
program, all responses were recorded in a
database, allowing for the creation of frequency
tables for the study's results. Descriptive statistics
were then performed on each set of responses
separately, making the data easier to understand
for readers.

Results

Among the research participants, 43.7% were boys
and 56.25% were girls. Regarding their health over
the past few weeks, 33.33% of the participants
reported excellent health, 51.04% described it as
very good, and a small percentage of 4.17%
indicated poor health. In terms of physical activity
(e.g., running, climbing), 54.17% of the participants
stated they were very active in the last week,
35.42% reported being extremely active, while
6.25% and 2.08% indicated moderate to no
physical activity, respectively.

TTOA UTTEPROMIKG
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Were you able to run well?

Extremely
17.7%

In Figure 1, the physical health percentages of the
participants over the last week are depicted. The
sample was asked about their physical condition,
specifically whether they could run well. To this
question, 75% answered "a lot," 17.71% answered
"excessively," and 6.25% answered "moderately."
The sample was also asked if they felt full of energy
in the last week. According to the responses,
62.50% had a lot of energy, 25% had very much

Figure 2- Diagram of feelings of loneliness
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energy, while 7.29% and 5.21% reported moderate
to little energy, respectively. Additionally, 28.13%
said their mood was perfect every day, 65.63%
reported that most days of the week were good,
and 6.25% noticed having an appetite quite often.
Furthermore, 76.04% rarely felt sadness, 15.63%
did not experience this emotion at all, while 4.17%
and 1.04% expressed sadness quite often, even
daily.

Percent
]
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Have you felt lonely in the past week?

Always
1.0%

Very Often
4.2%
Rarely
18.8%

In response to the question, "Have you felt lonely
in the past week?" it was recorded that 76.04%
never felt this way, 18.75% rarely experienced it,
and 1.04% of the participants felt lonely very often,
up to every day. On the other hand, regarding the
general mood and feelings of the sample, it was
noted how happy they were with themselves in the
last few days. To this question, 68.75% answered
that they were always satisfied with themselves,
19.79% felt this way very often, 8.33% less
frequently during the week, and finally, 3.13%

Figure 3- Diagram of feeling anger
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Never
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never felt satisfied with themselves. It appears that
67.71% always spent time with friends, 17.71%
spent time with friends very often, 10.42% tried to
find free time quite often, and 4.17% never did.
Additionally, 50% stated that their parents spend
time with them quite often, 22.92% very often,
15.63% always, and 11.46% rarely. Regarding their
experience at school, 53.13% of the sample
answered that they were extremely happy, 25%
were moderately happy, 16.67% had a very good
time, and 5.21% did not enjoy it at all.
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Do you feel angry?

60.00%

57.29%

40.00%

20.00%

11.46%
0.00%

Rarely Sometimes Very Often Always

The sample was asked how often they experienced feeling angry in the past few days. The responses were
as follows: 57.29% stated that they were sometimes angry, 28.13% almost never, 11.46% often experienced
this feeling, and 3.13% almost always. In response to the question, "When you are angry, do you want to
yell at someone?" 50% of the sample stated that they never want to do this, 25% sometimes want to yell at
someone, 15.63% do it often, and 9.38% almost always yell at someone.

Figure 4- Temperament diagram.
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Do you lose your temper?

60.00%
50.00%
40.00%
30.21%
20.00% 16.67%
3.13%
0.00%
Rarely Sometimes Very Often Always

Figure 4 shows the percentage of participants who
lose their temper when they are angry. Specifically,
30.21% stated they almost never lose their temper,
50% sometimes do, 16.67% often lose their
temper, and 3.13% almost always do. Regarding
mood, 30.21% reported they almost never have a
bad mood unless everything in their life is perfect,
30.21% said their mood can sometimes be affected
by a situation, 27.08% often feel this way, and
12.50% said their mood is determined by the

events happening to them.

In response to the question, "Do you break things
when you are angry?" 76.04% indicated they do
not wish to break objects when they feel angry,
17.71% sometimes do it to vent, 5.21% often resort
to breaking things, and 1.04% almost always do.
To the question, "Do you solve the problems that
appear to you calmly?" 58.33% answered they
almost always manage to solve their problems
calmly, 17.71% often do so, 16.67% sometimes
succeed in overcoming obstacles with composure,
and 7.29% almost never keep their composure

when solving difficult situations.

Regarding the question, "Do you talk to others
when you're angry?" 51.04% answered they almost

always talk to others, 19.79% often do, 18.75%
sometimes do, and 10.42% almost never do.
Additionally, 13.54% almost never wish to be left
alone when angry, 53.13% sometimes don't want
to talk to others, 15.63% often withdraw and avoid
communication, and 17.71% almost always hold
their anger and don't talk to anyone.

When asked, "Do you feel scared?" 17.71% of the
sample answered they never feel scared, 59.38%
sometimes feel this way, 13.54% often experience
this feeling, and 9.38% always feel fear. The
percentages also show that 7.29% are always afraid
to sit alone at home, 18.75% are often afraid,
28.13% sometimes feel this way, and 45.83% never

feel afraid.

Regarding the physical manifestation of stress,
51.04% of the sample experiences stomach pain
when dealing with a difficult situation, 22.92%
often feel this pain, 14.58% sometimes do, and
11.46% always have a stomachache. In response to
the question, "Do you have tremors for no
reason?" 42.71% reported never experiencing
tremors, 26.04% sometimes do, 6.25% often do,

and 25% always do.

© 2024 European Society of Medicine 7
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Figure 5 - Somatic Manifesttoins of Anxiety
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Figure 5 represents the somatic manifestations of
anxiety. When asked about experiencing
tachycardia, 18.75% of participants reported it
never happens, 28.13% sometimes, 40.63% often,
and 12.50% always. Regarding persistent negative
thoughts, 21.88% never have them, 45.83%
sometimes, 28.13% often, and 4.17% always.
Additionally, 43.75% never experience breathing
difficulties without reason, 32.29% sometimes,
13.54% very often, and 10.42% always. When

facing problems, 18.75% never experience a faster

25.00% I ‘ I I ‘ I I
0.00%

| feel dizzy for no
apparent reason.

heartbeat, 28.13% sometimes, 40.63% very often,
and 12.50% always. Tremors without reason occur
never for 42.71%, sometimes for 26.04%, very
often for 6.25%, and always for 25.00%. Dizziness
without reason is reported never by 79.17%,
sometimes by 20.83%, and very often or always by
0.00%.

© 2024 European Society of Medicine 8
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Figure é- Diagram of worrying about other people's thoughts.
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Always
6.3%

Very Often
44.8%

As presented in Figure 6, in response to the
question, "Are you worried about what other
people think about you?" 27.08% answered that
they never worried about others' opinions, 20.83%
felt worried sometimes, 44.79% often gave
importance to and worried about others' opinions,
and 7.29% always did. The sample was also asked
if they believe there is a right way they should do
certain things to prevent bad things from
happening. To this question, 9.38% answered that
they have never done this nor believe it, 43.75%
stated that they sometimes believe it, 26.04% often

Never
27 1%

Sometimes
21.9%

follow this way to avoid bad incidents, and 20.83%

always do.

Discussion

This study aimed to investigate the influence of
anxiety and anger on the brain health of children
and their manifestation in daily life. The sample
consisted of ninety-six primary school students
from Patras, aged between eight and twelve, with
younger grades excluded due to reading and
comprehension difficulties. The findings reveal that
a significant portion of the participants reported

© 2024 European Society of Medicine 9



good to excellent health, high levels of physical
activity, and substantial energy levels. Most
participants experienced positive moods and rarely
felt sadness or loneliness. Satisfaction with oneself

was also high among the children.

When examining anger, more than half of the
participants sometimes felt angry, and only a small
percentage experienced frequent or constant
anger. Similarly, reactions to adversity varied, with
some children managing to stay calm and solve
problems effectively, while others struggled to
maintain composure. Fear was a common emotion,
with most participants experiencing it occasionally.
Physical symptoms of anxiety, such as stomach
pain, tachycardia, and tremors, were also reported
by many participants, highlighting the somatic
manifestations of anxiety.

Brain Health Considerations

The research indirectly supports literature findings
that anxiety and anger significantly affect brain
health. Anxiety impacts brain regions involved in
cognitive and emotional regulation, such as the
amygdala and prefrontal cortex'”?°. Chronic anxiety
can lead to changes in brain structure and function,
potentially impairing attention, memory, and
learning capabilities?®?' . Our findings of heightened
somatic symptoms, such as stomach pain and
tachycardia, suggest increased activation of the
autonomic nervous system, regulated by brain
structures like the hypothalamus and brainstem.
These symptoms correlate with stress response
systems in the brain, indicating a link between

emotional experiences and brain health?.

Furthermore, anger has been associated with
increased amygdala activity, which is crucial in
processing emotions and stress responses®. Our
data show that while anger is a common emotion,
its frequent occurrence can lead to significant
stress, potentially affecting brain health. The variations
in how children manage anger—ranging from calm
problem-solving to difficulty maintaining composure-
highlight the need for effective emotional
regulation strategies to mitigate these impacts.

Implications for Practice

The high prevalence of anxiety and anger
symptoms among the participants underscores the
importance of early intervention and support.
Schools and parents should be aware of the
potential impacts of these emotions on both
physical and brain health. Strategies to manage
anxiety and anger, such as mindfulness, cognitive-
behavioral techniques, and physical activities,
could help mitigate their negative effects and

support healthy brain development.

Limitations

Several limitations were identified in this study. The
sample size was relatively small and geographically
limited to primary school students in Patras, which
may not be representative of the broader
population. The exclusion of younger grades due
to comprehension difficulties limited the age range
of the study. Additionally, the reliance on self-
reported data through questionnaires may have
introduced biases, as participants might have
provided socially desirable responses. Future studies
should aim to include larger and more diverse
samples, utilize longitudinal designs, and incorporate
objective measures to validate self-reported data.

Conclusions

This study investigated the influence of anxiety and
anger on the brain health of primary school
children in Patras, aged eight to twelve. Most
participants reported good to excellent health, high
levels of physical activity, and substantial energy.
Positive moods were common, though some
experienced frequent anger or loneliness. Physical
symptoms such as stomach pain, tachycardia, and
tremors highlighted the somatic manifestations of
anxiety. The findings emphasize that while anxiety
and anger are normal emotions that play important
roles in development, they must be managed
constructively to prevent negative impacts on
children's health. Addressing environmental and
social factors that trigger these emotions is crucial

for fostering healthy emotional development.

© 2024 European Society of Medicine 10
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