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Abstract 

In sport psychology, the use of biofeedback (BFB) is increasingly frequent, a noninvasive experimental procedure 
that allows the person to regulate their psychobiological functions and helps to become aware of internal 
processes that are not consciously controlled. Based on this, a new method was devised, PowerMens, which for 
the first time investigates these concepts integrated with specific training on visual attention. 
 
The subjects were 20 professional youth football players, divided into experimental and control groups. The 
research was conducted in pretest, training, and posttest, where the pre- and posttest consisted of a stress 
attention task. The experimental group conducted the BFB PowerMens training which integrates the BFB with 
Mental Games software promoting the control of the arousal level and the restoration of homeostasis. 
 
The aim of this research was to examine the psychophysiological reaction to the visual attention tasks that cause 
attentional and cognitive stress, predicting greater self-regulation and restoration of body homeostasis in the 
experimental group. 
 
The results are auspicious because they showed a better capacity for cognitive and emotional self-regulation, a 
restoration of homeostasis, and also an improvement in posttest time. 
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Introduction 

 
In the world of sport, both professional and 
competitive, athletes who aspire to success must 
learn to face competitions with a psychological 
framework that allows them to excel despite 
environmental or mental variables. 
 
In recent years, the scientific literature relating to 
sport psychology is bringing out a dimension, the 

mental one, as an essential component for achieving 
high-level performance (Bompa, 1999; Cox, 2002; 
Issurin, 2007). Today it is essential for athletes who 
aspire to have an excellent performance to learn to 
face performances and competitions with a 
psychological framework that allows them to be 
successful in a performance context with 
environmental (external) or psychological (internal) 
aversive variables (Blumenstein et al., 2007; Dahl, 
2013). The sport involves fine motor skills, in which 
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the psychological aspect plays a key role in sporting 
performance during a competition (Rogulj et al., 
2006). 
Soccer is an unpredictable, acyclical team sport 
involving combined movements of the upper and 
lower limbs, which often must be performed at or 
near maximum speed, a frequent number of times 
during the entire duration of a match. These are 
complex movements of different types, often 
unpredictable and sudden and with mainly short 
recovery times. Cognitive involvement is therefore 
constant, and integrated coordination with a 
technical gesture is essential, especially in motion. 
The individual performance of each player 
coordinates with that of his teammates and 
opponents and actively contributes to any collective 
action. Subjective performance is, therefore, an 
essential part of a complex system that involves 
actions and reactions of the players of both teams 
and requires constant training as the information to 
be selected and processed is many, at any age 
(Chmura et al., 2017; Stølen et al., 2005). 
 
The literature in sport psychology highlights how the 
attention processes in complex and sport-specific 
decision-making tasks are relevant for performance 
purposes; in fact, training in this regard can involve a 
faster evaluation of stimuli (Hack et al., 2009) and an 
improvement in one’s own mental strength and 
hardness (Jones, 2002). In football, however, there 
are not many studies that specifically investigate 
attention; some highlight how cognitive skills related 
to attention play a fundamental role in the efficient 
execution of specific tasks (Memmert et al., 2020; 
Shimi et al., 2021; Verburgh et al., 2014). High-level 
footballers can perform the steps relevant to the 
information processing task (such as visual 
information processing, stimulus evaluation, and 
motor response output) in a shorter time than lower-
level footballers. By studying and analyzing their 
event-related potentials (ERPs), the P100 and P300 
latencies of the high-performance group were 
significantly shorter than those of the low-
performance group (Matsutake et al., 2018). This 
would be very complex if the brain did not have 
cortical plasticity (Kandel, 1999). 
 
Attention training, however, may not be sufficient to 
maintain performance consistency because the 
sporting context is characterized by the presence of 
elements, stress factors, which can affect 
performance (Brandão et al., 2021; Michailidis, 
2014; Nippert & Smith, 2008; Santos et. al., 2014). 
Stress factors are stimuli of different nature that lead 
the organism and the psyche to experience stress 
and can be physical, environmental, cultural, 

metabolic, psychological, affective, or alimentary 
(Bhargava & Trivedi, 2018; Yaribeygi et al., 2017). 
The repercussions that stress factors can have are 
related to attentional bias (i.e., a reduction in 
attention and concentration during the performance). 
This results in a change in the direction in which a 
person focuses their attention in response to a 
stimulus associated with their illness or in response 
to a stimulus perceived as threatening (Keogh et al., 
2001; O'Toole, 2014). Other studies show that there 
is a clear correlation between attentional bias and 
mental states, such as with anxiety (Bar-Haim et al., 
2005; Tirinnanzi, 2007) and with depression (Harvey 
et al., 2004). Anxiety and depression, associated 
with insomnia, are the symptoms that most 
aggravate highly stressful and traumatic situations. 
The recent pandemic due to COVID-19 has shown 
how these symptoms have drastically increased in 
the collective population (Casagrande et al., 2020; 
Huang & Zhao, 2020; Tirinnanzi & Bianchi, 2020; 
Tirinnanzi & Bianchi, 2021) and in football players 
(Cavarretta et al., 2021; Rampinini et al., 2021). 
  
Therefore, stressors can bring the stress level 
beyond a subjective threshold and can affect 
physiological activation, which affects the activity 
level of certain bodily functions such as changes in 
heart rate (HR), respiratory rate (bpm), skin 
conductance (GSR), sweating, and body 
temperature. These functions are controlled by the 
autonomic nervous system (ANS) and often escape 
the conscious control of the person, but there are 
techniques, such as biofeedback (BFB), which allow 
you to voluntarily manage some of these functions 
(Biagioli, 2013). The BFB is a noninvasive 
experimental procedure that can be used by a 
person to regulate their psychobiological functions 
and helps to become aware of internal processes 
that are not typically controlled at the level of 
consciousness (Zaichkowsky & Fuchs, 1988).   
 
Today the BFB, thanks to modern technology, 
allows us to become aware of the effectiveness of 
the techniques we are implementing, allowing us to 
progressively adapt our behavior in real time through 
objective and measurable feedback, generally 
presented to the athlete on a PC screen. In this way 
the athlete, on the basis of the information or 
feedback received from the body, learns to control 
self-regulation, to consciously change their behavior 
in order to improve their health and performance 
while increasing awareness and physiological 
activity of one's organism. This process leads to the 
development of mental skills, such as attention and 
concentration, and facilitates the achievement of 
better sports performance (Blumenstein et al., 1997; 
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Blumenstein & Orbach, 2014; Galmonte et al., 
2011). 
  
In football, therefore, the BFB, combined with 
relaxation and/or activation techniques, can be used 
successfully in order to obtain systematic learning of 
the psycho-regulation process, allowing the player to 
subjectively define and actively face situations 
(Rijken et al., 2016). Based on the findings of the 
BFB equipment and the subjective needs of the 
players, various objectives can be outlined that 
optimize performance, such as activation control, 
attention and concentration management, reduction 
of performance anxiety, pain and fatigue 
management, increase in muscular effort, and 
restoration of homeostasis (Biagioli, 2013; Saha et 
al., 2013). A study by Wilson et al. (2006) 
highlighted how the use of the BFB may have 
positively supported the Italian national team during 
the World Cup won by the same national team in 
Germany. 
 
Today, technology-based interventions include 
biofeedback, neurofeedback, virtual reality (VR), 
augmented psychology, and video game devices 
(Pallavicini et al., 2009; Russoniello et al., 2009; 
Tarrant et al., 2018; Thompson & Thompson 2007). 
The latter, video games, seem ideal for training on 
stress exposure, for learning stress management in 
the presence of stressors and for maintaining this 
ability. Furthermore, they are correlated with 
attention; that is, people with video game 
experience, unlike nonexpert people, are more 
superior in the domains of visual attention (Schubert 
et al., 2015). The attentional component is also very 
present in young people; for example, children are 
better performing than adults in directing attention to 
irrelevant stimuli (Plebanek & Sloutsky, 2017) and 
this opens up important reflections, especially on the 
youth sectors. Video games are designed to 
increase arousal (Reinecke, 2009), so a stress 
management software or program built into a video 
game can help combat and manage stress while 
performing an arousal activity. BFB video games 
can, therefore, be an effective technique for teaching 
relaxation skills (Bouchard et al., 2012). 
  
 
For footballers, a probable advantage in integrating 
specific attention work with BFB could be being able 
to manage and control stress factors, without 
allowing the subjective threshold that affects 
physiological activation and affects performance to 
be exceeded. In this way, the internal resources, 
instead of being invested in restoring body 

homeostasis, will probably be greater for the 
purpose of sports performance. 
 
The BFB uses instruments equipped with sensors 
and transducers (converters) that provide 
information on the status of biological functions that 
are usually not subject to voluntary control. In this 
research, skin conductance (GSR) and heart rate 
(HR) were detected. 
 
EDA – Electrodermal Activity  
The galvanic skin response (GSR) is a physiological 
response of electrodermal activity (EDA) and is a 
measured manifestation (Boucsein, 2012) of the 
activation of the ANS, in particular of the 
sympathetic partition (Fontanella et al., 2012). GSR 
is one of the most used methods in 
psychophysiology and is considered the golden 
standard (Fontanella et al., 2012). External 
emotional stimuli (sudden noise, sigh, phrase or 
word pronounced by someone) or internal (imagine 
erotic, fearful, or otherwise emotional scenes) cause 
a drop in the RS (skin resistance), due to the 
psycho-galvanic reflex. GSR is affected by sweat 
gland activity and skin responses on the palmar 
surface of the hand. The sweat glands are activated 
only by sympathetic activity. If the sympathetic 
branch of the ANS is very excited, the activity of the 
sweat glands increases and, consequently, the 
variations in the values of GSR. 
 
Electrodermal activity (EDA) is linked to autonomic 
emotional and cognitive processing and is used as a 
sensitive index of emotional processing and 
sympathetic activity. This coupling between 
cognitive states, arousal, emotion, and attention 
allows EDA to be used as an objective index of 
emotional states and can also be used to examine 
implicit emotional responses that may occur without 
conscious awareness or are beyond cognitive intent. 
Furthermore, electrodermal activity is also a useful 
indicator of attention processing per se, in which 
salient stimuli and resource-demanding tasks evoke 
an increase in EDA responses (Boucsein, 2012). 
 
EDA reflects changes in conductance at the skin 
surface on behalf of sweat gland activation and 
consists of two components: a highly subject-
dependent tonic skin conductance level (SCL) and 
phasic response from a series of transient peaks 
known as skin conductance responses (SCR) found 
in reaction to surprise events, cognitive activity, 
emotional arousal, and even spontaneously 
(Boucsein, 2012). 
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Individuals and experimental situations vary greatly; 
there are in the literature very general estimates of 
"typical" force values. In terms of phasic SCRs, 
amplitudes can typically vary around 0.10–0.60 
microsiemens (μS) on average when scores are 
normalized and average between 2 and 16 μS for 
SCL (Venables & Christie, 1980). 
 
HRV  – Heart Rate Variability 
Heart rate variability (HRV) BFB is also an approach 
to help athletes with regular stress, and it can help 
the athlete cope with the stress of competition and 
improve neuromuscular function (Lagos et al., 
2008). 
 
The heart is innervated by both the parasympathetic 
and sympathetic systems. These act in an 
antagonistic way to normalize the time interval 
between consecutive heartbeats; that is, greater 
sympathetic activity leads to an increase in heart 
rate, while the addition of parasympathetic activity 
slows down the frequency itself. 
 
Therefore, HRV can be used as a measure of stress 
and can be viewed as a phenomenon under partial 
voluntary control. This statement is due to the fact 
that fluctuations in the beat-to-beat period are driven 
by the respiratory cycle, as the heart rate increases 
during inspiration and decreases during exhalation. 
A study by Vaschillo et al. (2006) found that these 
fluctuations reach a maximum in respiratory rate of 
about 6 breaths per minute. Thus, considering that 
respiration can affect HRV, this is considered to be a 
phenomenon under partial voluntary control. 
 
The hope of this research lies in finding a tangible 
and objective result of the effectiveness of the BFB 
PowerMens method in psychological work with 
footballers, in being able to highlight how 
psychophysiological and mental variables, so far 
very abstract in the football scene, can be observed 
and studied in a concrete and objective way. 
 
Furthermore, consequently, the professional Sports 
Psychologist within professional clubs could have 
crucial importance not only in the management of 
the psychological and mental area but also in the 
maintenance and increase of the economic value of 
the players, the heritage of sports clubs. 
 

Methods 
 
Participants 
Twenty (n = 20) male footballers from the 
professional youth sector of SS Arezzo srl, during 
the Italian U18 Primavera 3 football championship, 

were randomly selected and divided into an 
experimental and control group, each made up of 10 
units. The two groups did not show a significant 
difference between them, t(18) = 1.17 and p = 0.13. 
The mean age of the group was 17.5 years (SD = 
0.85), and the mean age of the control group was 17 
years (SD = 1.05). 
 
Before the experiment, the players provided their 
informed consent. To participate in the study, they 
had to be over the age of 16, have experience in 
national categories for at least one year, and be 
uninjured. 
 
Compliance with Ethical Guidelines 
All ethical principles have been considered in this 
article. Participants were briefed on the purpose of 
the research, confidentiality of their information was 
assured, and they were informed that, if desired, the 
results of the research would be available to them. 
 
Materials  
In this study, MindPlace ThoughtStream technology 
(MindPlace, Eastsound, WA), Firstbeat heart rate 
monitors (Firstbeat Technologies Oy, Jyväskylä, 
Finland), Microgate Witty SEM (Microgate, 
Mahopac, NY), and a Toshiba A40 laptop were used 
to collect data on skin conductance (GSR) and heart 
rate (HR). 
 
MindPlace ThoughtStream technology is a modern 
GSR BFB system for the measurement and 
feedback of the electrical resistance of the skin. 
ThoughtStream interface software, or the 
corresponding graphical analysis software, is a 
program that allows more accurate real-time 
recordings of GSR data and is particularly suitable 
for evaluating them. The Mental Games multimedia 
software analyzes the tiny changes in your skin 
resistance values (GSR) sent by the ThoughtStream 
biofeedback system to the personal computer. The 
training modules of the Mental Games "feel" based 
on the variation of the activity of the sweat glands, 
the responses of the skin on the palmar surface of 
the nondominant hand, and how concentrated and 
relaxed a person is and then will change its 
response according to mental state. 
 
Firstbeat heart rate monitors assess your heart rate 
using a strap positioned around the chest, a 
standard heart rate monitor belt that is comfortable 
and with excellent elastic properties. 
 
Microgate Witty SEM is a technology composed of 
“intelligent traffic lights” composed of a matrix of 
multicolored 7x5 LEDs capable of managing 
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different symbols and colors. Thanks to the proximity 
sensor it contains, Witty SEM is the ideal solution for 
planning and managing specific tasks on reactivity, 
agility, and attentional and cognitive-motor skills in 
the best possible way. 
 
Procedure 
The experimental design in this study consists of a 
pretest and posttest, within which the experimental 
group was trained with the BFB PowerMens method, 
while the control group was trained with the mental 
preparation techniques related to sport. Both groups 
received the necessary information about the task 
and were informed about the intent of the research. 
 
The hypothesis of this pilot research is to find in the 
experimental group a better restoration of 
homeostasis in the organism and a lower activation 
during a task that causes attentional stress; this 
would lead to an improvement in internal self-
regulation and also to an improvement in attention if 
the results of the posttest were better than the 
pretest. 
 
The pretest and the posttest were performed in the 
same way, and both were characterized by a 
succession of well-coded procedures that gave a 
psychophysiological profile of the player: (1) 
baseline level, (2) attentional stress, and (3) 
recovery. Total duration, 6 min and 15 s (Figure 1). 
 
For an even more accurate investigation, the 
attentional stress phase was divided into two parts, 
Onset of Stress and End of Stress, in which the data 
were acquired. 
 
Once seated, the football player had the 
experimenter place electrodes on the fingers of the 
nondominant hand, then relaxed for 2 min and 30 s. 
Baseline condition was observed and recorded via 
the BFB parameters discussed above, such as GSR 
and HR. Once the 2.5 min of relaxation were over, 
the athlete experienced a load of attention stress for 
1 min and 15 s, where he performed the task 
presented by the four Witty SEMs with the dominant 
hand; that is, to move the hand in front of the 
photocell in which the target stimulus appears while 
in the other three traffic lights. There are other 
random stimuli that act as distractors; if the athlete 
places his hand in front of the wrong photocell, the 
traffic lights do not change sequence, but time goes 
by. The attentional stress load ends after 60 
sequences are carried out correctly, or without fails 
after 1 min and 15 s.  

After the load, the athlete had 2 min and 30 s 
available for the recovery phase, characterized by 
relaxation in place, similar to phase 1. 
 
 

Figure 1. Pre- and Posttest Protocol. Baseline 
Level, Attentional Stress Task, Recovery. 

 

 
 
Intervention with the BFB PowerMens Method – 
Experimental Group. The experimental group of 10 
athletes each performed a path of 12 sessions of 
BFB PowerMens, consisting of 15 min each session, 
twice a week. The instrumentation used was the 
MindPlace ThoughtStream technology and the 
associated Mental Games software. During the 12 
individual sessions, the athletes were instructed on 
the BFB; they learned how to manage their 
breathing and how to consciously control their 
psychophysiological responses. Breathing was 
trained by decreasing respiratory cycles per minute 
(bpm) in a range between 5 and 7 (Jerath et al., 
2006; Song & Lehrer, 2003; Zaccaro et al., 2018). 
 
In these sessions, techniques such as relaxation, 
focusing, and breathing associated with Mental 
Games were introduced. Mental Games are similar 
to classic personal computer games; however, they 
run through Mental Games multimedia software 
which analyzes small changes in skin resistance 
values (GSR) sent by the MindPlace ThoughtStream 
biofeedback system to the notebook or PC. The 
psychophysiological and sensorimotor levels were 
used in the study. The psychophysiological trains 
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the athlete to move specific objects, in this case a 
hot air balloon, on the screen as he learns to 
become relaxed and focused. The players in this 
way find out about managing their internal state in 
order to land the hot air balloon on a certain 
platform. If the psychophysiological parameters are 
“active,” the hot air balloon will not descend and will 
remain suspended or swing upwards. It is important 
for the athlete to focus not only on relaxation and 
respiratory regulation but also on being present, 
here and now, leaving thoughts and images outside 
the present moment of exercise. 
 
The sensorimotor level involves another game and 
the use of the mouse to perform a screen capture 
task. The athlete must click on each of the 10 ants 
that move randomly on the screen. If the 
psychophysiological parameters are active, the ants 
will move quickly, if the athlete learns to manage his 
inner state according to the previous 
psychophysiological level, then during the task the 
ants will move more slowly and it will be easier to 
catch them. The task is repeated twice, as once you 
have captured all the ants they will become 
ladybugs, and in turn, by clicking on each of them 
they will fly away. The goal of this game is to make 
all the ladybugs fly away.  
 
Step 2 of this interface has the opposite effect; that 
is, the calmer and more relaxed the athlete is, the 
faster the ants will move. If the athlete learns to 
become active with his own internal physiology, the 
ants will move more slowly such that it will be easier 
to catch them to make them become ladybugs and 
then make them fly away.  
 
At the completion of each session of the Mental 
Games, the players had to wait for the result relating 
to the detected skin conductance shown by the 
software. That way they could see their personal 
progress session after session. 
 
This structured work allows the athlete to increase 
self-management and control in the face of stressful 
stimuli always present during sports, effectively 
coordinating the cognitive processes involved such 
as perception, attention, learning, thinking, and 
decision-making. 
 
Intervention with the Mental Coaching Method – 
Control Group. The control group of 10 athletes 
followed a parallel path to the experimental group, 
with 12 sessions each, twice a week and for a 
duration of 15 min, in which each athlete followed a 
plan relating to the development of concentration 
and motivation through the use of specific mental 

coaching techniques, such as visualization, inner 
dialogue, definition and planning of goals, watching 
motivational videos, improving the ability to 
concentrate, creating beliefs, and winning mental 
habits. 
 
Statistical Analysis 
Microsoft Excel 2007 (Microsoft Inc., Redmond, WA) 
software (Verma, 2019) analyzed the data to decide 
means and standard deviations (SD). A paired 
sample t-test was applied to examine the differences 
in each group before and after treatment. In addition, 
an independent samples t-test was applied in order 
to examine the differences between the two groups 
before and after treatment. Descriptive data are 
expressed as mean ± standard deviation (SD), and 
all statistical tests were performed at a significance 
level p < .05. 
 

Results 
 
The mean (in microsiemens μS) Baseline Level (pre 
and post) skin conductance responses (SCR) scores 
of the experimental group participants were 0.201 
(SD = 0.076) and 0.219 (SD = 0.071), respectively, 
and the mean SCR scores (pre and post) of the 
participants in the control group were 0.196 (SD = 
0.082) and 0.222 (SD = 0.046), respectively. The 
mean Onset of Stress scores (pre and post) of the 
participants in the experimental group were 0.324 
(SD = 0.085) and 0.253 (SD = 0.073), respectively, 
and the mean (pre and post) scores of the 
participants in the control group were 0.309 (SD = 
0.081) and 0.296 (SD = 0.077), respectively. The 
mean End of Stress scores (pre and post) of the 
experimental group were 0.375 (SD = 0.083) and 
0.285 (SD = 0.074), respectively, and the mean 
scores (pre and post) of the control group were 
0.336 (SD = 0.039) and 0.347 (SD = 0.030), 
respectively. Finally, the mean recovery phase 
scores (pre and post) of the experimental group 
were 0.340 (SD = 0.045) and 0.221 (SD = 0.06), 
respectively, and the mean (pre and post) scores of 
the control group were 0.319 (SD = 0.054) and 
0.287 (SD = 0.055), respectively (Table 1). 
 
An independent sample t-test was applied to 
examine differences in pre- and posttest scores 
between the two groups. The t-test results showed 
that the mean of both pretest and posttest Baseline 
Level and Onset of Stress scores did not differ 
between the two groups (Table 1). Furthermore, the 
mean End of Stress and Recovery scores in the 
pretest did not differ well between the two groups, 
while the mean End of Stress and Recovery scores 
in the posttest differed well between the two groups. 
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The Recovery phase in the experimental group 
showed the best results suggesting that the 

PowerMens sessions were more effective than the 
control group training (Table 1). 

 
 

Table 1 

The Phases of the Pretest and Posttest of the Experimental Group and Control Group (N = 20) 

SCR Variables Experimental Group (n = 10) Control Group (n = 10) t p-value 

(in microsiemens μS) M SD M SD   

Baseline Level       

Pretest 0.201 0.076 0.196 0.082 0.14 .446 

Posttest 0.219 0.071 0.222 0.046 −0.09 .462 

Onset of Stress       

 Pretest 0.324 0.085 0.309 0.081 0.40 .345 

Posttest 0.253 0.073 0.296 0.077 −1.28 .107 

End of Stress       

 Pretest 0.375 0.083 0.336 0.039 1.35 .097 

Posttest 0.285 0.074 0.347 0.030 −2.47** .012 

Recovery       

Pretest 0.340 0.045 0.319 0.054 0.95 .178 

Posttest 0.221 0.060 0.287 0.055 −2.57* .010 

Note. In the posttest, the phases of End of Stress and Recovery related to the responses of skin conductance (SCR) differ 
statistically in the scores (** p < .05; * p < .1).  

 

The Baseline Level (pre and post) mean heart rate 
variability (HRV) scores (in bpm) of the experimental 
group participants were 77.0 (SD = 7.19) and 75.4 
(SD = 9.82), respectively, and the mean HRV scores 
(pre and post) of the participants in the control group 
were 78.1 (SD = 8.27) and 75.1 (SD = 12.68), 
respectively. The mean Onset of Stress scores (pre 
and post) of the participants in the experimental 
group were 88.1 (SD = 10.42) and 80.6 (SD = 9.52), 
respectively, and the mean (pre and post) scores of 
the participants in the control group were 83.1 = 
4.68) and 80.5 (SD = 2.27), respectively. The mean 
End of Stress scores (pre and post) of the 
experimental group were 93.1 (SD = 7.17) and 85.0 
(SD = 8.71), respectively, and the mean scores (pre 
and post) of the control group were 91.5 (SD = 5.19) 
and 88.5 (SD = 7.01), respectively. Finally, the mean 
Recovery phase scores (pre and post) of the 
experimental group were 84.4 (SD = 14.26) and 72.0 
(SD = 11.43), respectively, and the mean (pre and 
post) scores of the control group were 82.3 (SD = 
7.13) and 80.3 (SD = 4.35), respectively (Table 2). 
 
An independent sample t-test was applied to 
examine the differences in pre- and posttest scores 
between the two groups. The results showed that 
the mean of both pretest and posttest Baseline 

Level, Onset of Stress, and End of Stress scores did 
not differ between the two groups (Table 2). 
Furthermore, the mean Recovery scores in the 
pretest did not differ between the two groups, while 
the mean Recovery scores in the posttest differed 
between the two groups (Table 2). 
 
In addition, the paired sample t-test was used to 
understand the differences between pretest and 
posttest indices of Baseline Level, Onset of Stress, 
End of Stress, and Recovery within the same group 
of players. The average SCR scores of the players 
of the experimental group in the Baseline Level and 
Onset of Stress phase did not differ significantly, 
while the pretest and posttest of End of Stress and 
Recovery showed a marked statistical difference, 
noting that the sessions of the PowerMens method 
provided athletes with better and more effective 
management of subjective resources to cope with a 
task of high attentional stress (Table 3). 
 
The control group in the SCR detections showed 
some visible improvements in the mean values in 
the Recovery phase, suggesting that the mental 
training pursued may have made a contribution, but 
these data did not emerge as statistically significant 
(Table 3).  
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Table 2 

Pretest and Posttest Phases of the Experimental Group and Control Group (N = 20) 

HRV Variables Experimental Group (n = 10) Control Group (n = 10) t p-value 

(in bpm) M SD M SD   

Baseline Level        

Pretest 77.0 7.19 78.1 8.27 −0.31 0.377 

Posttest 75.4 9.82 75.1 12.68 0.05 0.477 

Onset of Stress       

 Pretest 88.1 10.42 83.1 4.68 1.38 0.09 

Posttest 80.6 9.52 80.5 2.27 0.03 0.487 

End of Stress       

 Pretest 93.1 7.17 91.5 5.19 0.57 0.287 

Posttest 85.0 8.71 88.5 7.01 −0.99 0.168 

Recovery       

Pretest 84.4 14.26 82.3 7.13 0.42 0.341 

Posttest 72.0 11.43 80.3 4.35 −2.15 0.046 

Note. In the posttest, the Recovery phase relating to heart rate variability (HRV) differs statistically in the scores detected.  

 

Table 3 

Mean and Standard Deviation (SD) of the Skin Conductance Responses (SCR) of Each Group in the Pretest 
and Posttest 

SCR Variables Experimental Group (n = 10) Control Group (n = 10) 

(in microsiemens μS) M SD t p-value M SD t p-value 

Baseline Level         

Pretest 0.201 0.076 
−0.49 .314 

0.196 0.082 
−0.81 .220 

Posttest 0.219 0.071 0.222 0.046 

Onset of Stress         

 Pretest 0.324 0.085 
1.80 .052 

0.309 0.081 
0.39 .353 

Posttest 0.253 0.073 0.296 0.077 

End of Stress         

 Pretest 0.375 0.083 
2.25** .025 

0.336 0.039 
−0.77 .231 

Posttest 0.285 0.074 0.347 0.030 

Recovery         

Pretest 0.340 0.045 
4.54* .001 

0.319 0.054 
1.42 .095 

Posttest 0.221 0.060 0.287 0.055 

Note. As shown in the table, there is a statistically significant difference between the participants' mean scores before and 
after the test in the experimental group in terms of the variation in SCR in the End of Stress and Recovery phases (** p < .05;  
* p < .1), but no difference was observed in the control group.  

 

The paired sample t-test was also used for the 
analysis of HRV values in order to understand the 
differences between the four indices detected in the 
pretest and posttest. 
 

In the control group, there were no significant 
differences, as well as in the experimental group the 
mean total scores in the Baseline Level and Onset 
of Stress phase did not differ significantly, while the 
pretest and posttest of End of Stress and Recovery 
showed a marked difference (Table 4). 
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Table 4 

Mean and Standard Deviation (SD) of the Heart Rate Variability (HRV) of Each Group in the Pretest and Posttest 

HRV Variables Experimental Group (n = 10) Control Group (n = 10) 

(in bpm) M SD t p-value M SD t p-value 

Baseline Level         

Pretest 77.0 7.19 
1.14 0.142 

78.1 8.27 
0.88 0.199 

Posttest 75.4 9.82 75.1 12.68 

Onset of Stress         

 Pretest 88.1 10.42 
1.63 0.068 

83.1 4.68 
1.68 0.063 

Posttest 80.6 9.52 80.5 2.27 

End of Stress         

 Pretest 93.1 7.17 
2.73 0.023 

91.5 5.19 
1.38 0.099 

Posttest 85.0 8.71 88.5 7.01 

Recovery         

Pretest 84.4 14.26 
2.92 0.017 

82.3 7.13 
0.64 0.266 

Posttest 72.0 11.43 80.3 4.35 

Note. As shown in the table, there is a statistically significant difference between the participants' mean scores before and 
after the test in the experimental group in terms of HRV variation in the End of Stress and Recovery phase, but no difference 

was observed in the control group.  

 

In addition to this, the paired sample t-test was also 
used to examine the average scores of the times 
used by the players in performing the high attention 
stress task with Microgate Witty SEM traffic lights. 
The analysis shows how the experimental group 

decreased the execution times to perform the task 
and that this difference is statistically significant, 
while, despite the difference also obtained from the 
control group, this did not emerge significant in the 
statistical analysis (Table 5). 

 
 

Table 5 

Mean and Standard Deviation (SD) of the Time Taken (in Minutes, Seconds, and Hundredths) in Carrying out 
the High Attention Stress Task of Each Group in the Pretest and Posttest 

Attentional Stress 
Task Time 

Experimental Group (n = 10) 
Control Group (n = 10) 

 M SD t p-value M SD t p-value 

Pretest 01.05.45 00.10.37 
1.94 0.042 

01.05.57 00.03.27 
1.31 0.111 

Posttest 01.01.35 00.05.18 01.03.39 00.02.22 

Note. There is a statistically significant difference between the average scores of the participants before and after the test in 
the experimental group in terms of less time performed, while in the control group, although an improvement in the average 

time was found, no statistical difference was found significant.  

 

An independent sample t-test was then applied to 
examine the differences between the two groups in 
the pretest and posttest in the SCRs. The scores in 
the pretest did not differ statistically, indicating that 

the two groups were similar before taking the 
training path. In the posttest; however, the scores 
differed statistically (Figure 2). 
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Figure 2. Pre- and Posttest Differences in SCR Between the Experimental Group and the Control Group. 

 
 
 
Similarly, the t independent sample t-test was 
applied to examine the differences between the two 
groups in the pretest and posttest in HRV. As in the 

SCRs the scores in the pretest did not differ 
statistically, while in the post-test the scores differed 
statistically (Figure 3). 

 
 
Figure 3. Pre- and Posttest Differences in HRV Between the Experimental Group and the Control Group 

 
 
 
Finally, the paired sample t-test within the same 
group of players was applied in the pretest and 
posttest, both in the SCR and in the HRV. In both 
psychophysiological parameters, a statistical 

difference was found in the level of Fine Stress and 
Recovery, to highlight how the BFB PowerMens 
method has provided the players with an added 
value in internal self-regulation (Figure 4). 

 
 

http://www.neuroregulation.org/


Tirinnanzi  NeuroRegulation  

 

 

12 | www.neuroregulation.org Vol. 9(1):2–15  2022 doi:10.15540/nr.9.1.2 
 

Figure 4. Differences in the Pre- and Posttest Experimental Group in SCR and HRV. 

 
 
 

Discussion 
 
The purpose of this research was to study and 
investigate, in footballers, the measurement of 
attention and its related training, focusing on the 
effect of BFB PowerMens training sessions on 
cognitive and emotional self-regulation in the players 
of the experimental group, in particular in the ability 
and efficiency in regulating the response to 
attentional stress and improving performance in 
selective visual attention exercises. 
 
The focus of BFB intervention was to present 
physiological information in a way that not only 
improves the players' awareness of visceral states, 
such as high arousal during the high attention stress 
task but also guides them towards the desired state 
such as low arousal or relaxation. 
 
The BFB PowerMens training in footballers acted 
both at the baseline level where physiological 
information was presented directly to the athlete via 
the notebook, and via Mental Games where 
physiological information is incorporated into the 
game and the game itself adapts to the physiology 
of the player. In this way, the athlete can directly 
experience a way to lower the arousal or to raise it in 
a conscious way. 
The results were promising; in fact, they indicate that 
the BFB PowerMens training sessions significantly 
reduced stress levels, especially activation or 
arousal during a task that causes attentional stress, 
and made the Recovery phase more effective, 
essential to restore homeostasis in the organism 
and favor the interaction between the central 
nervous system and the vegetative system. Not only 
that, but the significant difference in the shorter time 
taken in the posttest attentional stress task suggests 
that the players increased attention during the task 

itself, maintaining a more regular autonomous state 
organically during the task itself, indicating a greater 
psychophysiological balance of athletes during the 
stressful task. 
 
Despite these auspicious results, a limit for this 
study may be the limited number of participants: it 
would be interesting to extend this research to a 
larger sample. Furthermore, even the number of 
training sessions, 12, if they were higher and 
continuous, for example evaluated from the 
beginning to the end of the sports season, could 
potentially affirm these results more markedly. 
Another limit relates to an unassessed 
psychophysiological parameter, the respiratory rate 
(RR), for instrumental reasons relating to the 
equipment. It could be interesting in the future to 
increase this research also with this parameter. 
 
In general, based on the encouraging results, it 
seems that the BFB PowerMens method allowed the 
players of the experimental group to increase a 
better inner regulation than the control group. 
 

Conclusions 
 
The better performance of the experimental group 
compared to the control group seems to show the 
impact that the PowerMens sessions had in dealing 
with, managing, and overcoming the attention stress 
situations that the footballers were experiencing at 
the time of the assignment. The possibility of 
working in an integrated way with the 
psychophysiological and sensorimotor level and 
breath management seems to have provided the 
players with the necessary resources to face the 
breakdown of internal homeostasis due to a stressful 
event such as the pretest and posttest causes 
attentional stress and favoring the interconnection 
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between the central and autonomic nervous 
systems. 
The average SCR and HRV scores in the Fine 
Stress and Recovery phase of the experimental 
group differ statistically, and these results could 
provide an important reference for the field of 
applied Sport Psychology and could open interesting 
insights also in the clinical setting on the mental 
health prevention of people as a response to stress. 
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