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Abstract
This study aimed to verify, by monitoring with a smart band, whether regular physical
exercise, of moderate intensity, interferes with stress levels. The experiment was
carried out with a single person for 20 consecutive days, and the data obtained based
on heart rate variability during periods of exercise and absence of exercise were
compared. Although the t-test indicated a P=0.07, a tendency towards confirmation of
the investigated hypothesis can be observed. Considering that this research was
carried out for academic purposes and with a limitation of execution time, due to the
academic period, it is recommended, in addition to more time for the experiment,
studies with a larger sample and with different levels and types of exercises for more
consistent comparison and reach of statistical significance.
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INTRODUCTION
Coming from 14th-century physics, the term stress was used to characterize stresses
or pressures concerning objects. Only in the 20th century was it used to describe an
organism in a pathological state (LIPP, 2013). According to Dos Santos Alves (2006),
stress is characterized by activating and provoking a series of physiological reactions
that alter the balance of the body, removing it from its homeostasis. The beginning of
the process occurs through cognition when an atypical situation is identified, and the
intensity of these reactions will vary according to how each one interprets reality. As
an example of the many causes of stress, anxiety, when uncontrolled, is quite present.
In anxiety, it is possible to observe how cognition, emotion, and behavior go together
and can initiate stress reactions.
Knowledge of the nervous system allows us to understand the process of physical
adaptation. The Central Nervous System, composed of the brain and spinal cord,
manages the body through chemical synapses. The Peripheral Nervous System,
composed of nerves and ganglia (a cluster of neurons), is responsible for the motor
and visceral control of the body, called the autonomic nervous system (ANS), which
is subdivided into the sympathetic and parasympathetic autonomic nervous system.
Finally, the Limbic System, composed of the amygdala, hypothalamus, cingulate
gyrus, hippocampus, thalamus, and orbitofrontal cortex is the regulatory center of
emotions, according to Lipp (2005).
Also, according to the author, when the amygdala receives an emergency signal,
imaginary or real, the organism will seek the necessary adaptation for survival. From
the interpretation of the situation, two chemicals are released into the body, through
the synapses, as energy that activates it and prepares it for fight and escape mode.
These substances are adrenaline and noradrenaline, which through sympathetic ANS
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cause an internal movement, such as increased heart rate, increased blood pressure,
dilation of pupils, relaxation of the intestines and bladder, sweating, and redirection of
blood flow to the emergency area. While sympathetic activates the body, after the
danger passes and the individual interprets that it is not at any risk, the
Parasympathetic will inhibit all previous action, making the reverse way, lowering the
heart rate, contracting the pupils, intestines, bladder, and bringing the body back to
homeostasis. With this, it can be said that stress is a combination of physical,
cognitive, and emotional aspects.
According to Nunomura (1999), stress can be psychic, physical, or mixed, and
sometimes the physical can cause the emotional, considering that pain or some
physical impediment can bring emotional consequences. The physical is associated
with accidents, hospitalization, surgeries, injuries, among other situations that the
body needs to adapt. The emotional is tied to events that interfere in the subject's life,
such as death, marriage, breakups, work, being situations that are not tied to the
physical at its base. And finally, the mixed stress that occurs when there is some
physical impairment followed by a psychic or the other way around. From this, stress
is conceptualized within 3 domains: biological, psychological, and social.
There are two types of stress, distress (negative) and eustress (positive). The positive
is fundamental, it is that it drives human actions when necessary. Negative stress can
be shown at very intense and long-lasting levels, bringing physical, psychological,
and emotional consequences of the individual. However, both will generate a
physiological instability, not the subject, removing him from his homeostatic state,
according to Dos Santos Alves (2006).
According to Lipp (2005), stress is available in four phases and changes according to
its intensity, and these variations can derive from physical, cognitive, and emotional
aspects. The first phase is alert, which happens immediately in contact with the
stressor agent, causing the physiological reactions triggered by the Sympathetic
Nervous System, which is considered adaptive, since it energizes and motivates the
individual to face the environmental demands.
Then, if the stressor presented in the alert phase insists, stress evolves to the resistance
phase, where the body seeks to restore internal balance, trying to adapt to the stressing
agent and resist it, but the physical passing persists, such as malaise, irritation, etc.
Later, not being able to resist the stressing agent, comes the third phase of stress,
almost exhaustion. At this stage the resistance to the stressing agent is low, however,
the subject is not yet completely affected and manages to have moments of balance
that intersperse with those of discomfort and can, for this reason, observe variations in
their usual way of being.
Finally, the fourth phase of stress evolution is exhaustion. The evolution to the last
phase of stress demonstrates that the individual could not find means to combat the
stressor, and it is not possible to reduce stress. With this, the body is more vulnerable
to diseases, because it is more weakened. For the individual who has reached this last
phase of stress evolution, it is essentially a more intense and even combined
professional follow-up to minimize the damage caused by it and develop skills and
skills of stress management, preventing this to occur in the future.
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According to Loures (2002), increased heart rate is the most common reaction when
the body goes on alert, and the cardiovascular system has large participation in the
adaptation process. This is because of the sympathetic activity of the SNA in the face
of a stressful situation. The intervals between one beat and another are results of the
performance of the ANS, and according to the physical state that the subject is in, it
will oscillate, such as practicing exercises, sleeping, or some pathological condition.
For Cambri (2008), stress, because it is an internal adjustment of the body to adapt to
external demands, is directly related to heart rate. The sympathetic action, when
releasing adrenaline and norepinephrine, immediately increase the heartbeat, which
allows the body faster blood irrigation in emerging areas such as lower and upper
limbs. From this, heart rate is indispensable for the adaptation of the body, occupying
an important role in the stress process.
In anxiogenic and stressful times, such as the present day, it is extremely significant to
develop effective forms of stress management, such as physical activity, strongly
indicated in the scientific literature for this purpose. According to Oliveira (2011), the
practice of physical activities permeates the entire history of humanity, from
prehistory to contemporaneity. Nowadays, anybody's movement resulting from
muscle activity resulting in energy expenditure is considered physical activity. On the
other hand, the scarcity of physical activities and the accumulation of energy
characterize a sedentary lifestyle, which, in turn, causes physical and cognitive
damage.
According to Assumpção (2002), activity and physics have positive influences on
cognitive functions, besides making the body more resistant and healthier. Body
movement causes increased cerebral blood flow and greater oxygenation and,
consequently, a greater flow of chemical substances. These substances promote
greater brain activity by increasing their capacity, plasticity, and improvement in the
mental health of the subject.
According to Antonelli-Ponti(2021) more time working at home and exercising each
day predicted lower levels of depression.
According to Zheng (2022) diligently participation in physical exercises can help
college students resist diseases
According to He(2022) the mental health of college students is getting more and more
attention from society. Physical exercise as a means of psychotherapy and mental
health has become common at home and abroad.
Based on these considerations, this study, proposed as a practical activity of the
discipline Experimental Psychology, of the Psychology Course, UNILASALLE,
Brazil RJ, aimed to monitor the level of stress-related to regular physical exercise and
its absence, seeking to verify whether the continuous practice will cause any
significant interference in the level of stress. As a result, it is expected that: a) stress
decreases its intensity and may undergo eventual variations; Or b) stress stabilizes
within a certain intensity, not necessarily low.
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METHOD
The experimental research was carried out with a single female subject at the age of
28 years for academic purposes. The stress level was monitored by a smart wristband
through the variation of heart rate, which, as exposed and, is a direct measure of the
level of stress given being, this, a common reaction and indispensable for
physiological adaptation, when the body goes into an alert state. The measurement
was made daily at the same time, with the subject sitting in a seat, seeking
environmental conditions with maximum similarity.
The monitoring was performed for 10 days without the practice of physical exercises
and another 10 days with regular daily practice. The exercises were performed only
with body weight, with the 30s of stimulus for 10 s intervals. Eight different types of
exercises were performed in one series, and it was repeated 3 times, with a rest
interval of 30 s between one series and another, totaling 17 minutes of practice, and
the materials used for the exercise, which was performed barefoot, were: a non-slip
mat and clothes for physical exercise.
The monitoring of the stress level was done with the use of the smart wristband
“Smart band 5", which among its functions, has the monitoring of the stress level
from 0 to 100 (the application has analytical graphs on stress levels in the day) and
continuous monitoring of heart rate
(24/7). Product Length—4.7 cm; Product height—1.2 cm; Width of the production- 2
cm; product weight—22 g.
DATA ANALYSIS
The data obtained were distributed in a spreadsheet according to the intensity of
stress, as shown in tablesI and II. The value calculated based on heart rate variability
data. The stress model used is distributed in 4 levels: Relaxed from 0 to 40; Take from
40 to 60; Moderate from 60 to 80 and High from 80 to 100. Being the results are for
reference only.
The analyses performed using a T-test in Microsoft Excel to verify whether the
hypothesis established by the research would be rejected. Thus, the means of the data
obtained from the period without exercises were compared with the means of the data
obtained during the practice period.
To do the exercises do not interfere skewed in the experiment, they were performed
between 17h and 18h and all measurements performed at noon, thus establishing
nineteen hours between practice and measurement.
We noted that in the first 10 days of the experiment, stress levels varied, with
moderate and high-stress levels according to Figure 1, and that, according to Figure 2,
during the last 10 days, all measurements pointed to a mild level of stress, showing
that it stabilized. This points to a tendency that stress may decrease or stabilize if a
regularity in the practice of exercises is maintained. It should be recorded that the
limitation of time imposed by the academic period, within which the study presented
here was performed, was determinant for the collection of a smaller number of
experimental data.
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FINDINGS
In addition to the data description, performed above, they were submitted to the TTest, which was used to verify if there was any significant difference between the two
variables used. The result is shown in table I.
Although the t-test indicates a P=0.07, two percentage points higher than the limit
established for the level of statistical confidence, which does not allow us to safely
say that the practice of exercises, in the way they were performed, was the
determinant variable for the reduction of stress levels, there is a strong tendency to
confirm the hypothesis with the use of a longer experimental period, such as 30 days
in each experimental condition, which was not possible in this study due to the
limitations of the academic calendar of the discipline for which it was carried out.
DISCUSSION
Considering that stress is a mechanism of physiological adaptation to situations
presented throughout life and that this adaptation takes the body from its homeostatic
state, it is of paramount importance to find accessible ways of management and
control. The physiological impact of stress at high levels intervenes negatively in
quality of life, considering the intertwining between the physical and psychological
state and how one influences the other.
When he sees the physiological wear that stress causes, physical exercise is a
suggestive way to assist in this administration. The regular practice of physical
exercises, in addition to making the body more resistant, increases the production of
neurotransmitters responsible for the well-being, which tend to relieve air stress
present, reflecting positively on the quality of life.
In dissonance with the theory, in the analyzed data it was not possible to find
statistical relevance, however, the time available for the experiment, due to academic
calendar, may have contributed to the negative result of the research. However, the
data obtained during the experiment revealed a tendency to validate the hypothesis
that the regular practice of physical exercises interferes with the level of stress, in
terms of contact with Lipp (2013).
The subject of the experiment reported better sleep conditions during the practice
period, however, although the stress level decreased and stabilized throughout this
stage, he reported having significant episodes of anxiety, which demonstrates that,
even with mild levels of stress anxiety continues to present as a normal reaction to
daily demands, confirming the idea that it is important to find viable and easily
accessible forms of stress management since, even in periods of mild stress levels,
such as the one reported in the research, eventually the individual will experience its
increase, requiring the maintenance of the developed forms of control.
CONCLUSION
According to Lipp (2013), the regular practice of exercises impacts the quality of life,
acting on the social, physical, and cognitive fields. Regular exercise reports observe
significant benefits in quality of life, among them, highlight, diet, sleep, good mood,
control of anxiety, stress reduction, and healthy weight gain.
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Based on this, it is feasible to consider that physical exercises are of paramount
importance in maintaining the quality of life. However, the effects can only be
perceived when practiced regularly, and the dissemination of this type of information
is essential to show that non-drug means can be the key to resolution or at least the
reduction of stress damage.
In general, the practice of moderate-intensity physical exercises, using only body
weight, did not present statistical relevance, but still revealed a tendency of positive
interference in the level of stress, reducing and stabilizing. It is important to highlight
that the practice model used is shown to be accessible, both in the question of
resources, because there is no need for weights or equipment for the performance, as
in the question of the time required to achieve a positive intervention, in the case of
this research, 17 minutes proved functional and with the potential to fit into heavier
routines.
In conclusion, for subsequent studies, it is suggested that they prolong the time of data
collection, using a larger sample and physical exercises of varying intensities.
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TABLES

DATE

RELAXED

Oct. 11.

37

Oct. 12.

50

LIGHTWEIGH
T
MODERATE

Oct. 13.

62

Oct. 14.

79

Oct. 15.

52

Oct. 16.

45

Oct. 17.

46

Eighteen/Oct.

51

Oct. 19.

HIGH

74

Oct. 20.

85

TableI. Without the practice of physical exercise. Values used for variable 1. Source:
Author himself.

DATE

RELAXED

LIGHTWEIGH
T
MODERATE

Oct. 21.

45

Oct. 22.

48

Oct. 23.

42

Oct. 24.

53

Oct. 25.

48

Oct. 26.

54

Oct. 27.

40

Oct. 28.

53

Oct. 29.

46

Oct. 30.

57

HIGH

TableII. With the practice of physical exercise. Values used for variable 2. Source:
Author himself.
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Table III. Average of the results obtained in stress monitoring. No Exercises (n=1)
andExercise (n=1).Source: Own author.
T-test: two samples in pair for mediums.

Average
Variance
Observations
Pearson correlation
Mean difference hypothesis
Gl
Stat T
P(T<=t) one-tailed
critical one-tailed t
P(T<=t) bi- tailed
bi- tailed critical t
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Variable 1
58,10
260,54
10,00
0,42
0,00
9,00
2,04
0,04
1,83
0,07
2,26
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Variable 2
48,60
30,71
10,00
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