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Abstract

This study aims to determine the acute effect of breathing exercises on soccer players’ HRV while lying down on
a zero-gravity chair. According to this purpose, 12 soccer players participated in the study. To collect data, Inner
Balance HeartMath biofeedback device was used. During the pretest soccer players sat in an upright position and
their HRV measurements were taken. After a few minutes, soccer players were asked to lie down on a zero gravity
chair inhale in 4 seconds and exhale in 4 seconds (4X4 Breathing Exercise). The results have shown that there is
a significant difference between pretest and posttest. The zero-gravity chair and HRV breathing exercises have an

acute effect on soccer players’ coherence and autumn nerve system in a positive way.
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INTRODUCTION

The most popular game in the world, which is soccer, has come to a point where physical
performance may not be enough to achieve success. Many factors affect the performance in
soccer like talent, training mentally and physically, financial status, management, stress
management, sports phycology, training science, etc. (Carling, Williams & Reilly, 2007;
Diment, 2014; Surujlal, 2016). When all these factors come together in soccer it may bring the
clubs or players’ performance to an optimal level. However, there is one factor that is hard to
measure or control which is phycological factors because it could change depending on the
nationality, person, culture, childhood, etc. (Kashima, 2000). This is also valid for athletes
because every athlete has a different motivation and psychology (Miti¢ et. all., 2021). However,

this is not an obstacle in sports psychology, there are many ways to measure psychological
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parameters like scales and wearable technology (Aldirmaz, 2022; Ekmeke¢i, 2022, Besler,
2022). Recent studies have shown that wearable technology can be used to measure mental and

psychological power in sports (Seshadri et. all., 2017; Waqar et. all., 2021).

Psychophysiology is one of the disciplines in psychology which considers physiology and
psychology together. In simple words, the body and the mind can’t be separated from feelings
(Hugdahl, 1995). In the psychophysiological perspective heart rate variability (HRV) is a very
important tool to have an idea about how the autonomic nervous system works. In short, it gives

information about how coherent the person is (McCraty & Zayas, 2014).

HRV is also an important variable in sports to understand the athlete’s mental condition. Recent
studies about HRV in sports are increasing to improve the performance of athletes physically
and mentally (Pagaduan et. all., 2020; Giil, 2022). It is known that when an athlete is coherent
(the autonomic nervous system is in balance according to their HRV) their mental performance
also goes up to an optimal level which affects their physical performance accordingly (Ekmekgi,

2022).

Soccer is a long, hard, challenging, and multi-minded game that requires patience and a high
level of mental performance (Fink et. all., 2018). For 90 minutes or more soccer players have
to concentrate and focus on many things and keep up their mental performance high which is
related to their HRV and coherence. It’s known that HRV training and breathing exercises have
positive effects on the autonomic nervous system (Raghuraj et. all., 1998; Pal & Velkumary,
2004; Russo et. all., 2017). In addition, the body position also influences the autonomic nerve
system, HRV, and coherence (McLaughlin et. all., 1978; Ko et. all., 2008). In a soccer match or
training, there are times when players can do short breathing exercises and players have half-
time breaks to do HRV training with any postural position. This could be a great opportunity
for soccer players to bring their autonomic nervous system to balance. In different terms, soccer

players can be more coherent if they use these times to do quick breathing exercises.

According to the information above the purpose of this study is to determine the acute effect of

breathing exercises on soccer players’ HRV while lying down on a zero-gravity chair.
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METHODS

Research Design

Quantitative research design and crossover experimental method were preferred during the
study. Crossover experiments are designed to have a balance where all subjects receive the same

application and participate for the same time and number of periods (Lui, 2016).

Research Group

The research group is consisting of 12 actively licensed male soccer players in Denizli/Turkey.
A purposive voluntary sampling method was preferred. The criterion is that the players must be
licensed football players for at least 5 years and have no knowledge and experience in mental

training or breathing techniques.

Data Collection Tools

Inner Balance HeartMath: this is an innovative approach to improving emotional well-being.
It teaches you to change your heart rhythm pattern to create physiological coherence; a
scientifically measurable state characterized by increased order and harmony in our mind,
emotions, and body. This wearable technology gives you HRV coherence feedback in real-time
and over time. Inner Balance Bluetooth uses BT4.0 (BLE-Bluetooth Low Energy) which works
at an output power range of 0.5 milliwatts (mW) or less, this is lower than mobile phones which
have output levels between 250 mW and 2000 mW. The tiny Bluetooth emitter is attached to
the garment near the heart and the small clip with the sensor is attached to the left earlobe. It
could be connected to any smart device via Bluetooth. It gives quantitative data about the HRV
(coherence). This device can be charged and used for long hours (Thapliyal et all., 2017;
HeartMath.com).
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(HeartMath.com)
Figure 1. Inner Balance HeartMath Bluetooth and Android Application

Zero Gravity Chair: This foldable and portable special chair does not collect any data, but it
allows being in the best body position for HRV measurements. ZGC (zero gravity chair) can

be used as a more convenient, comfortable, secure, stable, and safer option to do HRV analysis
(Dehghanojamahalleh et. all., 2020).
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Figure 2. Zero Gravity Chair (ZGC)

Procedures

First, soccer players were voluntarily invited to Pamukkale University Faculty of Sports
Sciences Psychophysiology Laboratory and informed about the study. Consent forms were
filled in and signed by the participants and researcher. Confounding variables were minimized
there was no one else in the room other than the researcher. Also, there weren’t any noises or
objects around that would affect the participant. Inner Balance HeartMath Bluetooth device was
used to collect data (see Figure 1). The first measurements (Pre-test) were made while soccer
players sat in a normal chair position (upright) for 5 minutes without doing any extra breathing
exercises. After the first measurement participants were informed and thought how to breathe
using the diaphragm and then they were transferred to Zero Gravity Chair and asked to inhale
in 4 seconds and exhale in 4 seconds using the diaphragm (4X4 HRV Breathing Exercise). The
eyes were open during all measurements, and only the body position changed, a zero gravity

chair was used and breathing exercises were done during the second measurement (post-test).
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Statistical Analyses
To analyze the data SPSS 24 was used. The Shapiro-Wilk test was used to determine the
normality of the distribution because the number of participants is less than 50. Paired sample

t-test was used to compare pre-and pos-test results.

FINDINGS

Table 1.1. Demographic Information of The Research Group

Player Age Soccer Age Position Gender
Nick Name

Nuri 21 6 Goalkeeper Male
Benhur 26 10 Striker Male
Arda 18 7 Mid Field Male
Umut 24 9 Defense Male
Efe 21 5 Defense Male
Serkan 22 8 Mid Field Male
Hakan 21 6 Mid Field Male
Ali 21 7 Defense Male
Can 22 8 Defense Male
Deniz 23 7 Striker Male
Ahmet 21 6 Defense Male
Kenan 30 14 Mid Field Male
Mean 20,7 7,15

The research group consists of 12 soccer players (N=12). Every soccer player has been given
a nickname. The age mean of the soccer players is 20.7. In addition, soccer players have been

playing soccer (soccer age) for 7,15. Which is defined as the soccer age.
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Table 1.2. T-Test Results of Heart Rate Variability of Soccer Players

Mean X SD + t p
N Coherence
HRV While Sitting (Pretest) 12 1,2250 0,30785
HRV While Breathing on ZGC 12 25083 o7se1r oM 0.000

(Posttest)

The pretest coherence levels of soccer players are X=1,2250 while posttests results are
x=2,5083. The results have shown that there is a significant difference between pretest and post-

test results.

DISCUSSION

The results of the study have shown that the zero-gravity chair and breathing exercises have an
acute effect on soccer players’ coherence. During the posttest, soccer players had a low
coherence (1,2250) while sitting in a normal upright position. However, when they lay down
on the zero-gravity chair and asked to do breathing exercise their coherence level increased to
2,5083. The academic literature shows that zero gravity chair influences the autonomic nervous
system and HRV positively (Dehghanojamahalleh et. all., 2020). Dehghanojamahalleh et. all.
(2020) also claims that a zero gravity chair (ZGC) could be a better alternative because it can
be used as a more convenient, secure, stable, and safer option than the traditional HRV analysis.
Another study has proven that postural position affects the autonomic nervous system (Ko et.
all., 2008). This is very important because it is known that the autonomic nervous system is

related to HRV which affects the coherence of an individual (Nuuttila et. all., 2017).

This study has shown that the results are parallel with the literature, HRV training and the
position of the body affect the autonomic nervous system. However, studies about zero gravity
chairs and HRV related to athletes are limited in sports literature. On the other hand, HRV
studies related to athletes’ physical and mental performance are widespread (Perry et. all.,
2019). Boullosa et. all., (2013) claim that the practice of night-time HRV results in autonomic
adaptation in professional soccer players. This study was applied to long-term soccer players
which have a chronic effect on soccer players. Our recent study has also proved that HRV

training, especially using zero gravity chairs also has an acute effect on soccer players’
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autonomic nerve system. According to the literature and this recent study, HRV training could
increase soccer players’ coherence acutely and chronically. If these results are taken into
consideration HRV training using zero gravity chairs could be a new way of recovering soccer
players mentally and physically. Imagine a soccer team going in to break room after the first
half of the match. They are losing 1-0 and the match is very intense and stressful all they need
to do is calm down and manage their stress. This is where the zero-gravity chair comes in
supported with HRV breathing exercises. If soccer players or coaches use zero gravity chairs
and HRV breathing exercises they could see the benefits in the long or short term easily. Because
it’s scientifically known that when an individual is coherent and their autumn nerve system is

in balance they perform better mentally and physically (Elbers & McCraty, 2020).

CONCLUSION

In conclusion, the results of the study have proven that when HRV breathing exercises are
supported with a zero gravity chair it brings the autonomic nervous system of the soccer players
into balance and their coherence levels increase significantly. In simple words, after applying
the breathing exercise on zero gravity chair soccer players feel better mentally and physically.
This could be an effective way to manage stress and perform better mentally and physically for

soccer players considering soccer is a multifunctional and intense game.

LIMITATIONS
- This study is limited to 12 soccer players.
- This study is limited to the acute effect experimental method.

- Data collection is limited with Inner Balance Heart Math Biofeedback Device

RECOMMENDATIONS
- This study could be done on different sports branches and more athletes.
- Zero gravity chairs could be used by soccer clubs.
- Meditation and mental training rooms could be part of the changing room.

- Zero gravity chair and HRV breathing exercises should be combined for better results.
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