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Abstract

Muscle; Skin; Respiratory cycle; Heart

The present study based on theoretical expectations derived from previous studies explores the integration of
biofeedback and neurofeedback to optimize personalized training protocols aimed at improving the quality of life
for individuals with diverse psychophysiological characteristics. By analyzing brain waves Electroencephalogram
(EEG) and peripheral physiological variables (muscle tension, body temperature, skin conductance, respiratory
cycles, heart rate and sweating), we have developed a systematic approach to tailor training to the specific needs
of individuals. It is hypothesized that targeted training could improve not only physical fitness but also sleep
quality, emotional well-being, motivation and social relationships.
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Introduction

In recent years, science has recognized the importance
of physical activity not only for improving physical health
but also for regulating psychological well-being [1].
However, not everyone responds to training in the same
way, as variables such as stress levels, anxiety, depression
and sleep disorders can influence physiological responses
to exercise [2].

Biofeedback and neurofeedback provide advanced
tools to personalize training based on real-time
physiological and neurological data. Using these tools, it is
possible to monitor parameters such as muscle tension,
heart rate, respiratory cycles, skin conductance and body
temperature, adapting exercise programs to the specific
needs of individuals [3].

Study objective
The goal of this study is to develop a personalized

training system that utilizes biofeedback and
neurofeedback to improve quality of life. This approach
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takes into account parameters such as brain waves and
physiological variables to tailor workouts and enhance
aspects like sleep, mood, relationship with food and social
interactions [4].

Literature Review
Brain waves and neurofeedback

Brain activity is divided into frequency bands: delta
(0.5 Hz -4 Hz), theta (4 Hz -8 Hz), alpha (8 Hz -12 Hz), beta

(12 Hz -30 Hz) and gamma (30 Hz -100 Hz) [5]. These
different bands are correlated with distinct mental states:

» Delta: Associated with deep sleep and recovery.
» Theta: Related to meditation and deep relaxation.

» Alpha: Stimulated during relaxation and

concentration.

light

> Beta: Linked to attention but also to stress and anxiety

6].
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» Gamma: Involved in complex cognitive activities and
learning [7].

Neurofeedback is used to regulate these frequencies,
helping to improve focus and reduce anxiety [8].

Biofeedback: Monitored physiological
parameters

Biofeedback allows real-time monitoring of various
physiological parameters:

» Muscle tension: Detected using MyoScan, indicating
muscle stress levels [9].

» Heart rate: Useful for assessing stress response [10].

» Breathing: Deep breathing promotes activation of the
parasympathetic nervous system [11].

» SKkin conductance: Related to sympathetic response
and stress [12].

» Body temperature: Reflects peripheral blood flow
[13].

» Sweating: Associated with elevated stress levels [14].

Methodology
Introduction to the study protocol

This article describes a hypothetical research protocol
developed to explore the integration of biofeedback and
neurofeedback in optimizing personalized training
programs. This study has not yet been conducted;
therefore, the information presented refers to a research
proposal based on a conceptual plan that could be
implemented in the future.

Utilizing data for real-time adaptation

The proposed hypothetical protocol involves the use of
advanced tools like EEG and biofeedback to collect real-
time physiological data during training sessions. These
data will be used to dynamically adjust the exercise
program, optimizing benefits for each individual based on
their physiological responses.

Adjustments based on brain waves Electroencephalogr
-am (EEG)

The analysis of brain waves through EEG will allow
real-time monitoring of the subject’s mental state.
Different frequency bands (alpha, beta, theta, gamma,
delta) will be used to modify training intensity and type:

> Beta waves: If an increase in beta waves is detected,
indicating stress, relaxation exercises will be
introduced to restore mental balance.
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» Alpha and theta waves: An increase in these waves
suggests a state of relaxation; in this case, training will
be adjusted to maintain this state through light
exercises.

» Gamma waves: During exercises requiring high
concentration, an increase in gamma waves will be
monitored to optimize the effectiveness of the training.

into

Translating data

adjustments

biofeedback practical

In addition to EEG, biofeedback will be used to monitor
parameters such as heart rate, muscle tension, skin
conductance and respiratory cycles. The data collected will
guide immediate modifications to the training protocol:

> Heart rate: If the heart rate increase exceeds a
predefined threshold, the training intensity will be
reduced.

» Muscle tension (MyoScan): If excessive muscle
tension is detected, stretching exercises will be
introduced to prevent injuries.

» SKkin conductance: Sudden increases will be addressed
with mindfulness techniques to reduce sympathetic
nervous system activation.

» Respiratory cycles: Monitoring breathing will allow
training adjustments to improve parasympathetic
response and reduce stress

Discussion

Categorizing workouts based on psychophysi
-ological profiles

Based on the data collected, the most effective training
protocols have been identified for  various
psychophysiological profiles:

» Anxious subjects: Morning or pre-lunch workouts are
recommended, focusing on low-intensity aerobic
exercises like yoga or walking. These exercises help
stimulate alpha waves and reduce beta activity,
promoting relaxation [23].

» Depressed subjects: Moderate resistance workouts in
the afternoon are recommended, as they help increase
theta and alpha waves, thereby improving mood and
motivation [24].

» Chronically stressed subjects: Deep breathing
exercises and relaxation before bedtime are
recommended to stimulate delta waves and improve
sleep quality [25].

» Hyperactive (ADHD) subjects: Short, intense
morning workouts followed by relaxation techniques
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are hypohesized to reduce hyperactivity and improve
concentration [26].

» Subjects with sleep disorders: Light evening
workouts (e.g., stretching or yoga) are suggested to
promote delta and theta waves, enhancing deep,
restorative sleep [27].

» Subjects with eating disorders: Moderate-intensity
aerobic exercises in the early afternoon can help
improve appetite control and regulate emotional
responses related to food [28].

Benefits for quality of life

The integration of biofeedback and neurofeedback into
training has been shown to have positive impacts on
various aspects of quality of life:

» Stable mood: Reducing beta wave activity and
increasing alpha waves are associated with a calmer
and more stable mood [29].

» Sleep quality: An increase in delta waves during the
night contributes to deeper, more restorative sleep
[30].

> Relationship with food: A reduction in sympathetic
stress has improved the perception of satiety,
promoting a healthier relationship with food [31].

» Motivation and satisfaction: Personalized training
programs based on biofeedback have increased
motivation and personal satisfaction, leading to greater
adherence to physical activity [32].

» Social relationships: Better emotional regulation has
led to a reduction in social anxiety, enhancing
interactions and overall relational well-being [33].

Conclusions

Integrating biofeedback and neurofeedback into
physical training represents a promising approach to
enhancing psychophysical well-being. This hypothetical
model, if implemented in practice, suggests that
personalizing workouts based on real-time data from brain
waves and physiological parameters (such as heart rate,
muscle tension and skin conductance) could yield
significant benefits in managing stress, improving sleep
and regulating emotions.

However, several challenges emerge individual
variability in response to training makes it difficult to
develop rigid, universal protocols. Additionally, tools such
as MyoScan and EEG require further validation to ensure
their efficacy in practical applications. Future research
should focus on longitudinal studies with larger sample
sizes, incorporating advanced technologies such as
artificial intelligence to further customize interventions.
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Despite these limitations, the results suggest a
significant potential for improving mental and physical
health, especially in individuals with anxiety, chronic
stress, sleep disorders and eating disorders, thereby
enhancing their quality of life in a sustainable and targeted
manner.
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