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Abstract

This study aimed to reveal empirical data of the response of cortisol hormone to
students’ anxiety and focus. In the experimental method, we used three groups of
students consisting of a group with individual sport, a group with group sport,
and a group with no sport at all. During testing, each student had to do Elisa Kit
protocol with the aid of a laboratory called Prodia. We also measure the data
using F-ANOVA and regression analysis tests. The results showed that different
levels of anxiety were obtained and had a correlation with the response of cortisol
hormone. When the group with no sport activity was tested, they had high cortisol
hormone. As a consequence, they tend to be easily anxious. When the group with
the individual sport was tested, they had low cortisol hormone, indicating that
they did not get anxious too easily. When the group with group sport was tested,
they had low cortisol hormone. However, different from group number two, this
group showed less anxiety. The results also showed the effect of cortisol on the
focused of the student. In addition, the type of sport also impacts the level of
students’ anxiety. This is due to the fact that group sport helps train students’
teamwork and self-confidence.
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1. Introduction

Cortisol is a hormone produced by adrenal gland [1, 2] (Fig. 1). This gland is a
hormone producer located above the kidney. Cortisol is usually released into the
blood when there is pressure such as stress streaming to the whole body [3]. Even
though cortisol has a variety of chemical functions and reactions, it also has a lot
of effects on the cells [4]. This is due to the fact that almost every cell has a cortisol
receiver, which will react according to their function after they get stimulated by
the chemical itself [5].

The process of cortisol formation in human bodies can be seen in Fig. 2. Its
metabolism usually occurs in the liver, where it is shifted to tetrahydrometabolites,
which are then excreted in the urine. Stachowicz and Lebiedzinska [6] mentioned
that the hormone will possibly go through changes within the organism before it
lies on the receptors of the targeted cells under microsomal 1145-hydroxysteroid
dehydrogenase, which is able to deactivate it to cortisone. During the process for
the formation of cortisol, it will need energy and consume some important nutrients
(such as vitamin B). One of the energy sources were obtained from NaDPH.

Fig. 1. Chemical structure of cortisol.

The existence of cortisol must be considered. Some of the impacts of cortisol
are anxiety and focus [7]. Physical activities are expected to decrease anxiety and
increase concentration. It has been proven that regular physical activities have such
impact as physical fitness mental health.

For students, physical activities can also trigger their academic performance.
This is most likely due to the fact that physical activities cause a significant
change in the endocrine system, which is closely related to protein metabolism.
Thus, there is secretion of endocrine into the circulation, causing specific receptor
in the target cell and specific gene expression. Mostly the existence of cortisol
depends on its position.

For example,

¢ On the level of the cell, hormones can modify such property as membranes
and activate the second messenger causing the change on translation and
transcription process.
On the muscular level, cortisol is the only hormone stimulating protein
degradation [8].
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Fig. 2. Process of cortisol formation [6].

When one is in stress, they release cortisol hormone since this hormone is a
catabolic hormone secressed in physical and psychological stress. This is why
cortisol is often called the "stress hormone" because of its connection to the stress
response, however, cortisol is much more than just a hormone released during
stress. Understanding cortisol and its effect on the body will help you balance your
hormones and achieve good health.

The release of this hormone possibly activates a certain nerve system shown by
the increase of pulse. This hormone on hypertension can also possibly decrease the
ability to think and react. In addition, according to Gonzalez-Bono et al. [9], cortisol
plays an important role in mood swing and fatigue.

Although problems are coming with the existence of cortisol, most bodily cells
have cortisol receptors. Thus, cortisol can be controlled. Cortisol also has positive
impacts, such as helping control sugar levels in the blood, regulating metabolism
in the body, reducing inflammation, assisting with memory formulation,
controlling effect on salt and water balance, and controlling blood pressure. In
women, cortisol supports the developing fetus during pregnancy.
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The amount of cortisol also must be considered. Low cortisol concentration can
cause a condition known as primary adrenal insufficiency or Addison disease.
While it is typically rare, primary adrenal insufficiency is an autoimmune disease
that causes damage to the adrenal glands. This symptom may begin slowly,
however, if it is not considered, they can create quite serious problems. Patients
with primary adrenal insufficiency can experience fatigue, muscle loss, weight loss,
mood swings, and changes to the skin.

The above positive and negative impacts make cortisol being studied. There
have been several studies by Staufenbiel et al. [5] that have been done relating to
cortisol. However, the correlation between cortisol and focus as well as anxiety is
rarely found. Thus, the purpose of the study was to reveal the empirical data of the
cortisol hormone response towards students’ anxiety and focus.

2. Method
2.1. Participants

As a model, 80 Indonesian senior high students were chosen as the respondents of
this study. The students were classified into three groups. The first group consisted
of 25 students who did not join any sports activities. The second group contained
32 students with individual sport, and the third group were those 23 students doing
group sport.

2.2. Measuring cortisol concentration

To measure the cortisol concentration in the body, the students were requested to
perform a test protocol of reagent Elisa Kit. The test protocol was done using the
following procedures:

e They had to wash their mouth for ten minutes before the sample taking.

¢ They could not eat 60 minutes before the protocol and they could not consume
alcoholic drinks 12 hours before the protocol.

e They had to face down and let their saliva (particularly 1.55 cc of it) fall into
the polypropylene tube.

e The aliquot saliva was then poured into three sample cups (each cup consisted
of 0.55 cc).

e The sample was put in a -20 °C.

o Before freezing the sample, it had to be put in the temperature between 2 and
8 °C to avoid bacterial growth. In the meantime, their anxiety level would be
investigated through a valid and reliable questionnaire and their concentration
level was analyzed through a valid and reliable concentration test.

2.3. Measuring students’ anxiety

To measure students’ anxiety, we used an anxiety questionnaire based on literature
[10]. We also compared the results with the analysis of heart rate using a
commercial heart rate measurement.

The questionnaire used in this study consisted of the following questions:
¢ Do you ever worry about your health?
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e When you notice an unpleasant feeling in your body, do you tend to find it
difficult to think of anything else?

e If you have an ache or pain do you worry that it may be caused by a serious illness?
¢ Do you ever find it difficult to keep worries about your health out of your mind?
¢ When you notice an unpleasant feeling in your body, do you ever worry about it?

e When you wake up in the morning do you find you very soon begin to worry
about your health?

e When you read or hear about an illness on TV or radio does it ever make you
think you may be suffering from that illness?

¢ Do you ever feel afraid that you may have any other serious illness? Which illness?

2.4. Measuring students’ focus

To measure students’ focus level, students who have been asked to sprint were
requested to draw a 50-cm vertical line on a piece of paper. They were asked to
perform this five minutes after they were tested a 5-minute sprint. Students with
high focus level would draw a straight line yet those with low focus level could not.

3. Results

Table 1 shows data based on cortisol condition of students after doing sport (a 5-
minute sprinting test for each student in each group). The results showed different
cortisol concentrations, anxiety levels, and focus levels. The effect of the physical
activities (such as sport) on the cortisol concentration as well as anxiety and focus
level was also examined, in which, this is shown by the determination of the student
group (i.e., no sport, individual sport, and group sport).

Table 1. Students’ cortisol level after jogging.

Type Group Mean

No sport 33.6

Cortisol concentration (nmol/L) Individual sport 15.3
Group sport 8.6
No sport 175.12

Anxiety (Likert scale) Individual sport 153.97
Group sport 124.26
No sport 94.12

Focus Individual sport 117.61
Group sport 147.44

Different results from the cortisol concentrations were obtained. It has been
proven that the group with no sport activity has the highest cortisol concentration
in comparison with groups with sports activities, either individual or groups sport.
On the other hand, students with groups sport had the lowest level of cortisol. The
cortisol concentration in the group with no sport was four times as much of that in
the group with a group sport. This indicated that cortisol was more easily and
rapidly released by people who never do exercises.

Another result obtained from Table 1 is that students’ anxiety level. The data
was measured using a likert scale questionnaire compared with data of their heart
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rate. It was revealed that the anxiety level of students’ who did not exercise was the
highest when compared with that of students who did. This result confirmed that
there is a tendency between sport and anxiety. Students who exercise have less
anxiety level that those who do not.

Another test employed in this study was the students’ focus level test. It was
proven that the focus level was influenced by sports activities. Those who did not
exercise had a lower focus level than those who did. More specifically, it was
proven that group sport was influential towards the improvement of focus level.

4, Discussion

4.1. Effect of cortisol on anxiety

The data of this study proved that cortisol affected anxiety. This is actually in
line with the definition of cortisol itself. Based on studies by Mayer et al. [11], it
is defined cortisol as a steroid hormone, in which, it is in the glucocorticoid class
of hormones.

Cortisol is also known as hydrocortisone. Cortisol is created in humans by the
fasciculate zone of the adrenal cortex within the adrenal gland, in which, it is
released in response to stress and low blood-glucose concentration.

It functions to increase blood sugar through gluconeogenesis, to suppress the
immune system, and to aid in the metabolism of fat, protein, and carbohydrates [12].

One of the impacts of cortisol hormone release is to activate sympathetic nerve
indicated by the increase in pulse frequency. This is why we did heart rate analysis
on the test in this study.

The high level of cortisol hormone in the blood can also possibly decrease
someone’s thinking and reacting abilities. The peak cortisol level improvement
usually occurs between 20 and 30 minutes after the existence of stressor (such as
physical training or sport).

Cortisol secretion is commonly influential towards body metabolism, aiming to
maintain the blood glucose level. On the muscle tissue, cortisol stimulates
proteolysis and obstructs protein synthesis. This supports glucogenesis and
glicogenesis in the liver.

One of the causes of cortisol hormone is physical activity at 60% of VO.max
as one of the stressors [13-15]. The increase of cortisol during physical activity
usually has impacts until the recovery process [16].

Based on the results, the increases in cortisol levels happen in physical training
with long duration. The increase is also related to the improvement of interleukin
6. This is in line with a study proving that a more or less 10-week aerobic training
tends to decrease the cortisol concentration on saliva. This makes this study to
analyze cortisol from saliva.

It is commonly known that stress is closely related to the hypothalamus,
pituitary, adrenal, and physical activities [17]. This is in line with the results in
Table 1 where students who frequently do exercises have a lower level of
concentration of cortisol.
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Furthermore, people who do group sport usually have the lowest cortisol level.
This is caused by their scattered focus when they do the sport in a group, including
when they should perform full concentration.

Another impact of cortisol can also be obtained when we did the focus level
test. It has been revealed that people who rarely exercise have a lower level of focus
in comparison with people who frequently exercise. This is supported by the
amount of cortisol formed and available after they do the exercise.

4.2. Effect of cortisol on anxiety

Focus derives from two words comprising “concentration” and “learning”.
This can be defined as centralizing or directing (attention, works, and
activities). This also has meant as a modifying or strengthening behaviours
through experiences.

According to Thompson [18], from these definitions, it can be concluded that
learning concentration is an attention focus in the process of behaviour-changing
stated in the forms of mastery, use, and judgment towards attitudes and values,
knowledge and basic skills in a variety of fields.

Focus is very important since almost all human activities need it. People tend
to have finished their work faster and with better results when they have good focus.
On the contrary, people with low focus tend to have their work done in a long time
with worse results. Therefore, the focus needs to be trained.

In doing a task, one needs to focus their mind to get their job done and to
avoid any distractions. One of the causes of one’s focus distraction is too much
delusion. When one is too delusional, their focus ability is automatically
decreasing. To train focus, one must direct their mind into one spot. This one
spot is their central attention so that they have to go back to it once they get
distracted. This type of training is classified difficult yet effective to maintain
their focus.

Although focus can be trained, the focus has a function of the body’s condition.
For example, when someone is under stress, chemicals inside the body can be
created, such as cortisol. This cortisol can give impacts on the focus.

As shown in Table 1, the increase of cortisol during physical activity usually
has impacts on the focus. Therefore, for students who always exercise, they are
relatively focused on doing something, in which, this is different from students who
have never done sport. This is because sport can train and control the number of
cortisol in the body. Indeed, these results confirm that exercise can make students
be more focus in a long time.

5. Conclusions

Cortisol is categorized into catabolic hormones secreted on the state of stress, either
physically or psychologically. When somebody is in a negative stress state such as
stress, anxiety, fear, and frustration, their body will secret cortisol hormone.
Therefore, it is safe to say that the higher the cortisol is, the higher the anxiety and
focus will be. The study also confirms that physical training is effective to control
the existence of cortisol. In short, people who never do an exercise can easily
produce cortisol in their body. We also confirm that exercise can make people be
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healthier and more focus in a long time. This study can be a reference for further
information for the need for physical training.
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