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Abstract

Buteyko method is well-known for its techniques of conscious breath control, which focus on im-
proving respiratory system function. The aim of this study was to assess the impact of the Buteyko
method on resting spirometry in an active population. Participants in the study were students of
the University of South Bohemia (n = 22, age = 23.23 + 2.39 years; weight = 73.23 + 12.33 kg;
height = 174.72 £+ 9.76 c¢m), who were randomly assigned to either the intervention (n = 11) or con-
trol (n = 11) group. The intervention group underwent a six-week breathing exercise program based
on the Buteyko method, which included reduced breathing and breath-holding during walking. The
control group did not perform any breathing exercises. Spirometric values, including FVC, FEV;, and
FEV; /FVC, were measured before and after the intervention for all participants. The results showed
a slight decrease in FVC in the intervention group by 3.33 % from 5.29 + 0.98 1 to 5.10 & 0.99 1, with
no statistical or practical significance (p = 0,85; np? = 0,0009). Changes in FEV; in the intervention
group were minimal (from 4.35 4 0.87 I-s7! to 4.32 & 0.74 1.s71), as were those in the control group
(from 4.19 + 0.76 1.s7! to 4.20 & 0.74 1.s71), with no practical or statistical significance (p = 0,93;
np? = 0,0001). The FEV;/FVC ratio slightly increased in both groups, but this increase was not
statistically significant (p = 0,73; np? = 0,002). The results suggest that the six-week Buteyko me-
thod intervention did not have a significant impact on changes in spirometric parameters in an active
population.
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Souhrn

Buteykova metoda je znama diky technikam védomé kontroly dechu, které se zaméruji na zlep-
Seni funkce dychaciho systému. Cilem této studie bylo zhodnotit vliv Buteykovy metody na Kkli-
dovou spirometrii u aktivni populace. Ucastnici studie byli studenti Jihodeské univerzity (n = 22,
vek = 23,23 £ 2,39 let; hmotnost = 73,23 £ 12,33 kg; vyska = 174,72 4+ 9,76 cm), ktefi byli ndhodné
rozdéleni do intervenéni (n = 11) a kontrolni (n = 11) skupiny. Interven¢ni skupina podstoupila
Sestitydenni program dechovych cvi¢eni zalozeny na Buteykové metodé, ktery zahrnoval redukované
dychani a zadrze dechu pfi chiizi. Kontrolni skupina neprovadéla zddna dechové cviceni. Pfed a po
intervenci byly u vSech tcastniktt naméfeny hodnoty FVC, FEV; a FEV;/FVC pomoci spirometrie.
Vysledky ukézaly mirny pokles FVC v intervenéni skupiné o 3,33 % z 5,29 & 0,98 1 na 5,10 & 0,99 1,
bez statistické ¢ vécné vyznamnosti (p = 0,85; np? = 0,0009). Zmény hodnoty FEV; v intervencéni
skupiné byly minimalni (z 4,35 + 0,87 1.s7! na 4,32 + 0,74 1.s71), stejné jako u kontrolni skupiny
(24,19 £ 0,76 1-s~! na 4,20 + 0,74 1-s71), bez vécné i statistické vyznamnosti (p = 0,93; np? = 0,0001).
Parametr FEV;/FVC se v obou skupindch mirné zvysil, pficemz tento vzestup nebyl statisticky vy-
znamny (p = 0,73; np? = 0,002). Z vysledkii vyplyva, Ze Sestitydenni intervence Buteykovy metody
neméla vyznamny dopad na zmény spirometrickych parametri u aktivni populace.
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Introduction

Many people focus on seeking a healthy lifestyle, paying attention to cold exposure and eating
habits; however, they overlook the most essential aspect — proper breathing (Nestor, 2020). For thou-
sands of years, traditional Chinese medicine has emphasized the importance of light, gentle, and quiet
breathing (McKeown & Smyth, 2015). Chinese philosophy considers ideal breathing to be so soft and
effortless that it is almost imperceptible. Only then does true health emerge (Blofeld, 1978).

In the field of medicine, after many years, the Russian doctor K.P. Buteyko emerges with a phi-
losophy and method that could significantly improve the health of many people around the world
(Yakovleva et al., 2016). The Buteyko breathing method, named after its founder Dr. Konstantin
Pavlovich Buteyko, is a technique focused on modifying breathing patterns. It is a breathing therapy
that utilizes breathing exercises and self-regulation of breath to treat diseases that are believed to be
caused by dysfunctional breathing. Among the health issues it claims to cure through breathing are all
types of allergies, chronic obstructive pulmonary disease, eczema, heart rhythm disorders (tachycardia,
arrhythmia), varicose veins, and others (Yakovleva et al., 2016).

The method is based on the assumption that a number of health issues, including asthma, are
triggered or worsened by chronically increased breathing frequency or hyperventilation. During exces-
sive breathing (hyperventilation) a large amount of carbon dioxide (CO2) is expelled from the body,
leading to a decrease in CO4 levels in the lungs, tissue cells, and blood. A lack of CO5 causes changes
in blood pH and contractions of the bronchi, blood vessels, intestines, and smooth muscles. Spasms of
the smooth muscles reduce oxygen supply to the body, resulting in oxygen deprivation, which in turn
leads to excessive breathing — hyperventilation (Yakovleva et al., 2016).

Hyperventilation, as a respiratory disorder, is estimated to affect 9.5 % of the adult population
(Jones et al., 2013). Brashear (1983) reports the occurrence of hyperventilation syndrome in 6-11 % of
the total patient population. The Buteyko technique helps restore proper breathing patterns through
repeated breathing exercises that therapeutically reduce hyperventilation and address other related
issues. The treatment includes a set of breathing exercises focused on reduced breathing, nasal bre-
athing, and relaxation (Singh & Raghavendran, 2021).

A randomized study by Cowie et al. (2008) in Canada included 129 patients with asthma. In
the group that practiced the Buteyko method, the proportion of patients with good asthma control
increased from 40 % to 79 % after six months of intervention. Additionally, the group significantly
reduced inhaled corticosteroid therapy (p = 0.02).

The implementation of the Buteyko breathing program had positive effects on improving pulmonary
function tests and quality of life in asthma patients. Statistically significant differences were confirmed
in the parameters FVC, FEVy, and FEV, /FVC (Elkafrawy et al., 2024).

Mortality from cardiovascular diseases remains very high each year. Hypertension affects a large
portion of the global population. The beneficial effects on cardiorespiratory parameters were described
in a study by May (2022). The project confirmed a statistically significant difference in heart rate,
systolic blood pressure, respiratory rate, vital lung capacity, and breath-hold time due to the influence
of the Buteyko breathing intervention.

The essence of the Buteyko method, and one of its main pillars, is nasal breathing (Yakovleva et
al., 2016). Breathing through the mouth requires less energy than breathing through the nose, and
when this habit persists pathologically, it can lead to the weakening of respiratory muscles and the
formation of chest and spine deformities, such as a flat chest or Harrison’s groove (Méacek, 2001).
Mouth breathing activates the upper chest and involves deeper breaths compared to nasal breathing.
This habit can lead to a restriction of oxygen supply to the arterial blood (Swift et al., 1988). Two
Brazilian studies report that more than fifty percent of children breathe through their mouths, but
the numbers may be even higher (Menez et al., 2006).

Spirometry is one of the basic diagnostic methods. It helps to detect ventilatory function disorders
and assess their severity. This diagnostic method allows for the early detection of abnormalities and
facilitates the initiation of treatment. It is a physiological test that evaluates an individual’s ability to
inhale and exhale air volume. In both sports and clinical fields, vital lung capacity is most commonly
measured using FVC, along with other time-dependent dynamic parameters such as: FEV, FEV3, or
FEV;/FVC (Kocidnov4, 2017). Bartiifikova et al. (2013) state that higher values of vital lung capacity
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can be achieved through endurance training, and these values are also influenced by body composition
or chest size.

The mechanics of breathing play a key role in endurance sports. The quality of breathing mechanics
affects the vital lung capacity. Bahensky et al. (2016) state that an eight-week intervention with
breathing waves had a significant impact on the capacity for forced vital capacity (FVC), which
improved by 6 %, as well as the volume of exhalation per second (FEV1), which increased by 6.1 %.
No statistically significant changes were observed in the control group.

The aim of this work is to determine whether the Buteyko method has an effect on resting spiro-
metry in an active population.

Metods

Sample of participants

The participants in the study were students of the University of South Bohemia in Ceské Bu-
dé&jovice. The selection criterion was the resulting active status according to The Godin-Shephard
Leisure-Time Physical Activity Questionnaire (Godin, 2011) within the age range of 19-29 years.
A total of 22 participants took part in the study, and they were randomly assigned (by drawing lots)
to the intervention (n = 11) and control (n = 11) groups. The average age of the intervention group at
the time of assessment was 24.00 £ 2.63 years, the average body weight was 74.75 £ 12.70 kg, and the
average height was 173.98 + 10.84 cm. The average age of the control group was 22.45 + 1.83 years,
body weight 71.71 4+ 11.75 kg, and height 175.46 + 8.50 cm. The research sample of both the in-
tervention and control groups consisted of six men and five women. Resting spirometry testing was
conducted at the Laboratory of Exercise Diagnostics at the Department of Physical Education and
Sport at the University of South Bohemia in Ceské Budgjovice. All participants were informed about
the research conditions. All members signed an informed consent, and all procedures were carried out
in accordance with ethical standards and the Helsinki Declaration. This study was approved by The
Ethical Committees of the Faculty of Education, University of South Bohemia on November 1, 2021
(020/2021).

Ezperimental desing

Participants in both the intervention and control groups underwent resting spirometry testing at
the same time of day, without the use of caffeine, at least two hours after a meal, and were also required
to avoid strenuous physical activity for at least twenty-four hours prior to the testing. The resting
spirometry examination included the measurement of forced vital capacity (FVC), forced expiratory
volume in one second (FEV7), and the percentage ratio between the parameters FEV1/FVC, using
the Cortex MetaControl 3000 system.

The basis for creating the intervention program focused on the breathing method was the material
obtained from professional publications, including Breathe to Heal (Yakovleva et al., 2016), Ozygen
Advantage (McKeown & Smyth, 2015), and Close Your Mouth (McKeown, 2004). The program was
developed based on available information and professional literature, and was adapted to the specifics
of the study and the needs of the examined group.

The Buteyko method intervention program was designed as a six-week training cycle. During this
time, participants regularly performed specific breathing exercises that focused on reduced breathing,
breath holds while walking, and promoting nasal breathing.

The reduced breathing exercises were performed regularly every day, three times a day — in the mor-
ning, at noon, and in the evening. The average duration of each breathing exercise was 12.02 £ 0.31 mi-
nutes. Each exercise was divided into several phases. During the first two minutes, the focus was on
conscious awareness of the breath and relaxing the muscles in the abdomen, shoulders, and face. The
following three-minute phase focused on gradually lengthening the exhalation. The final phase, lasting
from the sixth to the tenth minute, was dedicated to gradually reducing the volume and duration
of inhalations. The exercise should induce a mild sensation of air shortage, which is desirable and
represents the core principle of the method.

The daily routine also included breath holds while walking. The breath hold was applied twice
a day, in the morning and afternoon. The exercise began with natural walking for a minimum of
one minute, during which participants maintained their usual breathing rhythm. This was followed
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by holding the breath after a short exhalation. The movement was smooth and continuous, with
the key being to avoid excessive muscle tension or gasping breaths. The duration of the breath hold
was individual and depended on the subjective tolerance to increased carbon dioxide levels, with the
optimal goal being to reach a moderate intensity of the urge to inhale. It was not about maximum
breath holding. After completing the breath hold, it was essential to immediately restore the natural
breathing pattern to the values prior to starting the exercise. It was recommended to perform the
exercise in pairs.

The intervention control involved regular daily monitoring of participants’ participation in the
breathing exercises and their adherence to the program, with participants being regularly questioned
through an online communication platform. Additionally, the correctness of the exercise technique was
ensured through feedback.

The control group did not participate in any breathing exercises or other forms of breathing-related
intervention. Instead, they were instructed to maintain their usual daily routine without any interfe-
rence with their breathing pattern or the intensity of physical activity. Throughout the experiment,
both the control and intervention groups did not experience any respiratory or other illnesses. Phys-
ical activity was also monitored in both groups, ensuring that differences in spirometry results were
not caused by varying levels of physical activity. According to the physical activity questionnaire
(Godin, 2011), the value on the Godin scale for the intervention group before the intervention was
67.36 + 28.04, and after six weeks it was 67.64 + 33.35 points. The control group had values of
63.64 + 18.47 and 64.09 + 18.23 points.

After six weeks of the Buteyko method intervention program, participants from both the inter-
vention and control groups were again subjected to resting spirometry measurements. The initial
spirometry data, which were obtained before the start of the intervention, were then compared with
the results after completing the Buteyko method program. Comparing these data allowed for the ana-
lysis of changes in spirometry parameters, providing evidence of the effectiveness of the exercises in
improving the respiratory functions of the participants.

Statistical data processing

The data are presented as arithmetic mean, standard deviation, and mean differences. The nor-
mality of the data was checked using the Shapiro-Wilk test. To assess the effect of the intervention,
a two-way analysis of variance (Two-way ANOVA) was used with a significance level of o = 0.05,
supplemented by the calculation of partial eta squared (np?) to determine the effect size. The effect
size boundaries were set as follows: small effect np? < 0.05; medium effect np? > 0.06 < 0.13; and large
effect np? > 0.14. Statistical analysis was performed using Statistica 14 software (TIBCO Software
Inc.).

Tabulka 1./ Table 1.
Zmény FVC v experimentdlni a kontrolni skupiné pied (pre) a po (post) intervenci./ Changes in FVC
in the experimental and control groups before (pre) and after (post) the intervention.

FVC ] Mean = SD  MD  ANOVA p; np?> Result

Experimental (n = 11) ﬁ:fs)t g?g i 833 -0.2

Control (n = 11) EZ‘; jzgg i 183 -0.08

0.85; 0.0009 NS

Note. FVC — Forced vital capacity; MD — Mean difference; Pre — Before the intervention; Post — After
the intervention; p — Statistical significance; np? — Effect size; NS — Not Significant.

Results

For the tested sample, we measured FVC before the intervention as 5.29 + 0.98 1 and after the
intervention as 5.10 4= 0.99 | in the experimental group, with the mean difference (MD) being 0.2 1. In
the control group, the FVC value before the intervention was 4.93 + 1.09 I and after the intervention
decreased to 4.85 4+ 1.02 1, with a mean change of 0.08 1 (see Table 1). In the analyzed sample of
the intervention group, a decrease in tidal volume during FVC of 3.33 % was recorded, while in the
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control group, a decrease of 0.74 % was observed. This change was not statistically (p = 0.85) nor
practically (np? = 0.0009) significant for both the intervention and control groups.

For the tested sample, we measured FEV; values before and after the intervention. In the experi-
mental group, the average value before the intervention was 4.35 £ 0.87 1.s~! and after the interven-
tion it was 4.32 £ 0.74 1-s—1. The percentage difference between the tests was 0.13 %. In the control
group, the FEV; value before the intervention was 4.19 4+ 0.76 1.s~! and after the intervention it
was 4.20 £ 0.74 1.s71, with the average difference being 0.51 %. These changes were not statistically
(p = 0.93) nor practically (np? = 0.0001) significant (see Table 2).

Tabulka 2./ Table 2.
Zmény FEV, v experimentdlni a kontrolni skupiné pred (pre) a po (post) intervenci./ Changes in
FEVy in the experimental and control groups before (pre) and after (post) the intervention.

FEV, [l s71] Mean = SD  MD  ANOVA p; np? Result

Experimental (n = 11) ﬁ:)zt igg i 8?1 -0.03

Control (n = 11) 52‘; iég i 8:;61 0.01

0.93; 0.0001 NS

Note. FEV; — Forced expiratory volume in one second; MD — Mean difference; Pre — Before the
intervention; Post — After the intervention; p — Statistical significance; np? — Effect size; NS — Not
Significant.

No statistically (p = 0.73) or practically (np?> = 0.002) significant changes in the FEV;/FVC
parameter were observed in the analyzed sample. In the experimental group, the average value before
the intervention was 82.91 & 11.77 % and after the intervention it was 85.45 £ 5.93 %, with the
average difference being 2.55 %, corresponding to a relative change of 5.44 %. In the control group,
the FEV; /FVC value before the intervention was 86.18 + 5.89 % and after the intervention it was
87.00 £ 7.26 %, with an average difference of 0.82 % (see Table 3).

Tabulka 3./ Table 3.
Zmény FEV, /FVC v experimentdlni a kontrolni skupiné pied (pre) a po (post) intervenci./ Changes
in FEV, /FVC in the experimental and control groups before (pre) and after (post) the intervention.

FEV,/FVC [%] Mean + SD  MD ANOVA p; np? Result

Experimental (n = 11) izzt 8825'1151151.527 2.55

Control (n = 11) E:)zt 23(1)2 i ?22 0.82

0.73; 0.002 NS

Note. FEV; /FVC — Ratio expressed as a percentage; MD — Mean difference; Pre — Before the in-
tervention; Post — After the intervention; p — Statistical significance; np? — Effect size; NS — Not
Significant.

Discussion

The aim of the study was to determine whether the Buteyko method intervention program has an
effect on resting spirometry in an active population. While the intervention group performed breathing
exercises for six weeks, no intervention was applied to the control group.

Spirometry is a key method used for diagnosing, monitoring, and therapeutically managing patients
with pulmonary diseases (Barreiro & Perillo, 2004). In our study, we found that the average percentage
of FEV; to FVC at the baseline measurements for the experimental group was approximately 82.23 %,
while for the control group, it was 84.99 %. These values fall within the range reported in the literature,
which states that FEV; typically accounts for 70 to 90 % of total vital lung capacity (Mourek, 2012).
These findings confirm the importance of FEV; as a key indicator of lung function.
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Research to verify the Buteyko method primarily focuses on its effectiveness in treating asthma
and, more recently, sleep apnea. Several publications have been released on its effectiveness in this
area (Bowler et al., 1998; Cooper et al., 2003; Vegedes et al., 2021; Lina et al., 2013). Clinical research
shows that the Buteyko method can significantly reduce medication use without worsening asthma or
lung function (Courtney, 2008).

Existing research shows that the Buteyko method may contribute to improving quality of life
and reducing the need for pharmacological treatment. The study by Opat et al. (2000) recorded a
significant improvement in subjectively perceived health in individuals assigned to the intervention
group compared to the control group. At the same time, a statistically significant reduction in the
use of inhaled bronchodilators was observed, suggesting the potential benefits of this method for
individuals with respiratory issues.

Our data indicate that the breathing method had no effect on resting spirometry, nor on any of the
measured parameters. In this regard, our findings align with the study by Cooper et al. (2003), which
found no difference in FEV; values between the groups. However, this study led to an improvement
in symptoms and a reduction in the use of bronchodilators. The study included sixty-nine asthma
patients who were monitored for a period of six months.

The data we measured also align with the study by Bowler et al. (1998), where no statistically
significant changes were observed in the FEV; parameter after a twelve-week intervention. Similarly,
the study by McHugh et al. (2003), which included asthma patients aged eighteen to seventy, did not
demonstrate a statistically significant difference in the forced expiratory volume in one second. This
controlled study compared the Buteyko method with a control group and followed participants for six
months after the intervention. These findings suggest that the benefits of the Buteyko method may
be more noticeable in the improvement of the subjective perception of asthma control rather than in
objective indicators of lung function.

In contrast to our findings, the study by Ilyas (2024) demonstrated that the Buteyko method
significantly improves spirometric parameters (FVC, FEV, FEV;/FVC) and achieves better results
than the Papworth technique. These findings suggest that breath control can positively affect resting
spirometry. However, the differences between our results and these findings may be attributed to
differences in the characteristics of the studied populations. The participants in Ilyas’ study were
primarily individuals with asthma or individuals aged thirty to fifty-five, who were found to have
a predicted FEV; under 80 % and an FEV;/FVC ratio lower than 75 %. In these individuals, who
show some degree of lung dysfunction, the effect of the Buteyko method may be more noticeable, as
improvements in ventilation are usually more pronounced in patients with respiratory issues.

Similar results are presented in the study by Elkafrawy et al. (2024), which also confirmed the posi-
tive effects of the Buteyko method on lung function. After three and six months of the Buteyko method
training program, significant changes were observed in the values of FEV,, FVC, and FEV;/FVC.
These results support the view that the Buteyko method may contribute to improving lung function,
which aligns with previous research. However, differences in the duration of the intervention, as well
as differences in the demographic characteristics of the participants, may explain the discrepancies in
the results.

The main limitations of the study include the fact that it was conducted with a sample of twenty-
two participants, which limits the generalizability of the conclusions. Although the sample size was
limited, strict criteria for inclusion and exclusion of participants were followed. One limitation of this
study is its focus exclusively on individuals with a higher level of physical activity. The selection
criterion included participants who met the physical activity requirements according to the Godin
questionnaire (2011), meaning that the results may not be applicable to individuals with lower levels
of physical activity.

The study also faces a limitation in the form of the intervention period length, which was six
weeks. This timeframe may not be sufficient to assess the long-term effects of the Buteyko method on
spirometric parameters. A longer follow-up period could provide more relevant information about the
stability of the achieved changes.

Among the potential factors affecting the results was the regularity of performing the breathing
exercises. Although participants were instructed to perform the exercises regularly, it was not possible
to objectively verify their actual adherence, which may have led to individual differences in the results.
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Conclusion

In this study, no statistically or practically significant changes were observed in the spirometric
parameters of the analyzed sample. In the experimental group, there was a slight decrease in the values
of FVC and FEV; following the intervention, but these changes were not significant. A similar trend
was observed in the control group, where the differences between measurements were also minimal. The
FEV; /FVC ratio showed a slight increase in both groups, but this change was neither statistically nor
practically significant. This study did not demonstrate the effect of the Buteyko method on spirometric
indicators in the tested sample.
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