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Abstract
Aim: The aim of the study is to experimentally determine the effectiveness of the author’s technique of respiratory gymnastics and psychocorrective exercises 
for use in the polyclinic period during the rehabilitation of patients with persistent bronchial asthma of moderate severity in the exacerbation stage.
Materials and Methods: The program of the local pedagogical experiment was implemented through the realization of ascertaining and formative stages. 
The study was conducted on the basis of the therapeutic department of the Communal establishment «Poltava Regional Clinical Hospital named after M. V. 
Sklifosovsky». A total of 30 people aged 35 to 47 with a diagnosis of «Persistent moderate bronchial asthma in the exacerbation stage» took part in the study.
Results: After analyzing the duration and intervals of respiratory phases (according to Buteyko), we developed our own program of physical therapy for patients 
with persistent bronchial asthma of moderate severity in the exacerbation stage (aging 35 to 47 years). The essence of the author’s technique developed by us 
is to increase the duration of each period, as well as to increase the time of each phase when performing respiratory gymnastics.
Conclusions: Therefore, the author’s method of respiratory gymnastics presented in this scientific study for the rehabilitation of patients with persistent 
bronchial asthma of moderate severity in the exacerbation stage is effective for the rehabilitation of patients at the polyclinic stage, and its effectiveness has 
been proven experimentally.
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INTRODUCTION
Bronchial asthma is one of the most common chronic 

diseases, which represents a significant medical and social 
problem for adults and children. According to World Health 
Organization, between 5% and 15% of the world population 
suffers from bronchial asthma. This means that there are 
about 300 million asthmatics in the world [1-3].

Currently, many different methods of treatment for 
bronchial asthma are proposed, but unfortunately, there is 
still no single scientifically proven, highly effective treatment 
regimen, so the vast majority of patients require systematic 
drug therapy and periodic hospitalization. At the same 
time, the insufficient effectiveness of drug therapy, the 
high cost of treatment, and the unsatisfactory quality of 
life of patients remain. Thus, bronchial asthma is a global 
problem in all countries of the world, regardless of their 
level of development [1].

Physiotherapy and occupational therapy play an important 
role in the rehabilitation of asthma patients. Physiotherapy 
methods can be used both during an exacerbation of the 

disease and during remission. Many methods have proven 
themselves as effective means of helping patients with 
bronchial asthma. That is why the development of original 
methods of physiotherapy in the treatment of bronchial 
asthma is a relevant and important direction of scientific work.

Experimental methods of physical therapy in the treatment 
of bronchial asthma in a state of exacerbation can help 
patients to overcome the inconveniences that arise during 
the exacerbation of the disease, reduce the intensity of 
medical treatment and improve the quality of life of patients.

Taking into account the actuality of the problem of 
rehabilitation of patients with bronchial asthma, the 
National Academy of Medical Sciences of Ukraine, the 
Ministry of Health of Ukraine, the State Institution «National 
Institute of Phthisiatry and Pulmonology named after 
F. G. Yanovsky of the National Academy of Medical Sciences 
of Ukraine», the National Medical Academy of Postgraduate 
Education named after P. L. Shupyk and the Association 
of Pulmonologists of Ukraine have developed «Adapted 
evidence-based clinical guideline «Bronchial asthma» [2].
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This instruction is dedicated to the current problem of 
pulmonology, namely, to bronchial asthma. It is based 
on the modern evidence base. The latest revisions of 
the generally accepted international standards for the 
management of asthma patients (GINA), national experience, 
research by national scientists were taken as prototypes 
for it. Definitions and classifications of bronchial asthma, 
modern epidemiological data on its prevalence, mortality and 
lethality rates are given in it. Issues of etiology, pathogenesis 
and diagnosis of the disease are covered in detail. Modern 
approaches to the treatment of patients with bronchial 
asthma, and the criteria for evaluating the effectiveness 
of treatment are described in detail. Algorithms for the 
treatment of patients with bronchial asthma during a stable 
course and during exacerbation are given, which will allow 
unifying the requirements for providing quality medical 
care to such patients and increase the effectiveness of their 
treatment in different departments of multidisciplinary 
medical institutions.

Despite the existence of such an instruction, the analysis 
and comparison of modern domestic and foreign practices 
of providing rehabilitation care to persons with bronchial 
asthma showed that in Ukraine there are insufficiently 
developed recommendations for physical therapy in 
inpatient and outpatient settings. Home programs, 
on-line support and patient education are lacking, just 
as there is no effective program aimed at a long-term 
therapeutic effect [4-8]. Regarding the effectiveness of 
some therapeutic exercises and optimal tools for evaluating 
physiotherapeutic interventions, research and discussions 
are being conducted.

AIM
The aim of the study is to experimentally determine 

the effectiveness of the author’s technique of respiratory 
gymnastics and psychocorrective exercises for use in the 
polyclinic period during the rehabilitation of patients with 
persistent bronchial asthma of moderate severity in the 
exacerbation stage.

MATERIALS AND METHODS
The program of the local pedagogical experiment was 

implemented through the realization of ascertaining and 
formative stages. They made it possible to state the state 
of the researched problem, to understand and formulate 
the purpose of the research, to outline the tasks of the 
experimental work, to clarify the theoretical foundations of 
the determine the effectiveness of the author’s technique 
of respiratory gymnastics and psychocorrective exercises 
for use in the polyclinic period during the rehabilitation 
of patients with persistent bronchial asthma of moderate 
severity in the exacerbation stage.

The confirmatory experiment provided for highlighting 
the state of the investigated problem, formulating the 
purpose of the study, outlining the tasks of the experimental 
work, clarifying the theoretical foundations of determining 
the effectiveness of the author’s technique of respiratory 
gymnastics and psychocorrective exercises for use in the 

polyclinic period during the rehabilitation of patients 
with persistent bronchial asthma of moderate severity 
in the exacerbation stage. Experimental verification of 
the effectiveness of the program (formative experiment) 
was 35 days – 5 weeks.

The study was conducted on the basis of the therapeutic 
department of the Communal establishment «Poltava 
Regional Clinical Hospital named after M. V. Sklifosovsky». 
Patients were involved in the study after receiving secondary 
(specialized) medical care, the basis of which was physical 
therapy treatment and exercise therapy in accordance 
with the clinical protocol approved by the internal order 
of the health care institution. A total of 30 people aged 35 
to 47 with a diagnosis of «Persistent moderate bronchial 
asthma in the exacerbation stage» took part in the study. 
The main complaints were: progressive difficult cough with 
shortness of breath, wheezing, chest tightness.

The hypothesis of our research predicted that the duration 
of getting used to respiratory gymnastics will be longer, 
due to which the body’s adaptation to new exercises will be 
gentler. At the same time, we slightly increased the duration 
of each phase and pauses to increase the effectiveness of 
breathing exercises.

According to the adapted evidence-based clinical guideline 
dated 01/21/2020, in the traditional program, patients 
were recommended a general rehabilitation program, a 
daily 20-minute walk and upper body muscle training. The 
experimental technique was based on supplementation 
and adaptation of voluntary elimination of deep breathing 
according to K. P. Buteyko (VEDB), according to the functional 
state of patients.

The so-called volitional elimination of deep breathing 
developed by K.P. Buteyko (VEDB) was the basis for the 
author’s technique. It was decided to work with this technique 
for the rehabilitation of patients with persistent bronchial 
asthma of moderate severity in the exacerbation stage 
due to several factors:
–	 the Buteyko’s method guarantees the safety and ef-

fectiveness of bronchial asthma treatment, especially 
in the acute phase, which allows you to eliminate the 
manifestations of the disease in a matter of minutes: 
an attack of hay fever, stop coughing and reduce short-
ness of breath, reduce the manifestations of allergies 
and nasal congestion;

–	 the Buteyko’s method has been repeatedly studied in 
order to find out its effectiveness: the first foreign stud-
ies were carried out in 1999, since then the method is 
constantly in the field of view of foreign researchers;

–	 the Buteyko’s method was included in the unified clini-
cal protocol of primary, secondary (specialized) medical 
care «Bronchial asthma», approved by the Ministry of 
Health of Ukraine in 2013.

Buteyko’s original method is as follows: voluntary 
elimination of deep breathing training is done in conditions 
of rest and muscle relaxation. At the same time, you should 
breathe only through your nose [7]. When holding your 
breath, you need to pinch your nose and make sure that 
your breath is shallow. After every 3-4 days of classes, the 



270

Liudmyla Kletsenko et al.

duration of the breathing phases and the intervals between 
them should be increased. The duration of the first delays 
is 10 s, then they lengthen to 180-240 s. Breathing is held 
during inhalation and exhalation. The exercise time is 
15-20 minutes. The duration of rehabilitation is 3 weeks. 
Exercises should be continued even after the period of 
exacerbation of the disease has subsided (Table 1).

The duration of the program was 5 weeks. The condition 
of the patients was assessed before and after 5 weeks of 
performing experimental respiratory gymnastics. We selected 
two groups of patients (15 patients each). Two groups of 
patients participated in the experimental study: control 
and experimental. The first group consists of patients who 
receive medical treatment, perform physiotherapeutic 
measures and breathing exercises according to the Buteyko’s 
method. The second group consists of patients who receive 
medical treatment, perform physiotherapeutic measures 
and breathing exercises developed by the authors of the 
scientific study and psychocorrective exercises (methods of 
self-regulation). In turn, each group of patients was divided 
into three microgroups (5 people in each microgroup) for the 
purpose of more thorough control of patients by a physical 
therapist, because it is possible to qualitatively control 
the functional state of the patient and his performance 
of therapeutic exercises only in a small group [9].

It was planned to examine the patients before the 
beginning of breathing exercises and after 35 days. After 
18 days, patients who performed classical breathing 
gymnastics according to Buteyko had their physical therapy 
sessions adjusted: they performed a complex of inhaling 
for 7 seconds, pause after inhaling for 14 seconds, exhaling 
for 9 seconds, pause after exhaling for 12 seconds.

It was expected that patients who will perform the author’s 
complex of breathing exercises will have better results than 
those who performed breathing exercises according to 
Buteyko, as well as significantly better results than those 
who were treated only with medication.

A set of following research methods was used to achieve 
the goal and to test the hypothesis:
–	 methods of psychological and pedagogical research: as-

sessment of disease symptoms, assessment of physical 
performance and movement, active daily activities, as-
sessment of the level of anxiety and depression, quality 
of life (SF–36), self-assessment of emotional states, study 
of volitional organization of the individual, assessment 

of perseverance, etc. A pedagogical experiment was 
used to determine the effectiveness of the rehabilita-
tion program. Questionnaires of self-actualization test 
(SAT), hospital anxiety and depression scale (HADS), 
activity of daily living (ADL) recommended in many 
pulmonary rehabilitation programs were used;

–	 medical and biological research methods. In order to ob-
tain a complete picture of the disease, we used clinical 
and anamnestic methods: analysis of medical docu-
mentation, study of anamnesis, complaints, smoking 
status. Physical methods, examination of the patient: 
attention was paid to the pattern of breathing, changes 
in the frequency of breathing, decrease in the depth 
of breathing, the shape of the chest, percussion of the 
limits of cardiac dullness and auscultation, pulse oxim-
etry, tonometry were performed. We used following 
tests: the Asthma Control Test, which is widely used by 
medical professionals around the world, is scientifically 
based and verified on hundreds of patients with asthma; 
spirometry; morning and evening peak flowmetry;

–	 methods of mathematical statistics. Reliable conclusions 
about the effectiveness of the rehabilitation program can 
be obtained with the help of quantitative analysis, which is 
based on mathematical processing using statistical meth-
ods. Based on these measurements, the statistical reliability 
of the program’s impact on the patients’ functional state 
is determined. The comparison between the result be-
fore and after the intervention was performed using the 
paired t-test and the Wilcoxon signed-rank test. Correla-
tion between was analyzed using Spearman’s correlation. 
Correlation strength: correlation coefficients 0-0.19 very 
weak, 0.2-0.39 weak, 0.4-0.59 moderate, 0.6-0.79 strong, 
0.8-1 very strong. Parametric (paired t-test) and non-para-
metric degrees of influence (Spearman’s test) are used to 
analyze the reliability of the program’s impact on the func-
tional state of patients and to compare the strength of the 
program’s impact on certain indicators of the functional 
state. Correlation between changes in spirometry indi-
cators: the vital capacity of the lungs; inspiratory reserve 
volume; expiratory reserve volumes; forced vital capacity 
of the lungs; volume of forced exhalation in the first sec-
ond; volume of forced exhalation in the second second; 
volume of forced exhalation in the third second; volume 
of forced exhalation in final second; R. Tiffeneau index; 
volume of forced exhalation in the first second/Forced  

Table 1. Duration and intervals of respiratory phases (according to Buteyko)

Training
days

Inhalation
phase, s

Pause after  
inhalation, s

Exhalation
phase, s

Pause after
exhalation, s

1–3 2 4 4 6

4–6 3 6 5 7

7–9 4 8 6 8

10–12 5 9 7 8

13–15 6 12 8 10

16–18 7 14 9 12
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vital capacity of the lungs; peak expiratory volume rate; 
instantaneous volume velocity 25; instantaneous volume 
velocity 50; instantaneous volume velocity 75; average 
volume exhalation rate 25-75 after the rehabilitation pro-
gram was analyzed using Spearman’s correlation.

The normality of the distribution was determined by the 
Spearman method. t-criterion was used by us to compare 
indicators of assessment of the functional state of patients, 
measured before and after the application of the rehabilitation 
program in the control and experimental groups.

The Ethics Commission of National University «Yuri 
Kondratyuk Poltava Polytechnic» National University «Yuri 
Kondratyuk Poltava Polytechnic» has no comments on the 
methods used in this study.

RESULTS
After analyzing the duration and intervals of respiratory 

phases (according to Buteyko), we developed our own 
program of physical therapy for patients with persistent 
bronchial asthma of moderate severity in the exacerbation 
stage (aging 35 to 47 years). The essence of the author’s 
technique developed by us is to increase the duration of 
each period, as well as to increase the time of each phase 
when performing respiratory gymnastics. The suggested 
endurance and respiratory phase intervals according to 
the author’s methodology are presented in table 2.

Also, with obstructive lung diseases according to the 
International Classification of Functioning, Disability and 
Health (ICF), following changes occur in patients: b130 
Volitional and drive functions (General mental functions 
of physiological and psychological mechanisms that force 
an individual to constantly move to satisfy certain needs 
and general goals, which includes: functions of willpower, 
motivation, appetite, desire power (including the power 
of desire for substances that can be abused), impulse 
drive control; b134 Functions of sleep (General mental 
functions of periodic, reversible and selective physical 
and mental withdrawal directly from the environment, 
which is accompanied by characteristic physiological 
changes); b152 Functions of emotions (Specific mental 
functions related to sensory and affective components of 
mental processes, which include: functions of adequacy 
of emotions, regulation and range of emotions; affect; 
sadness, happiness, love, fear, anger, hatred, tension, 

restlessness, joy, grief; instability of emotions; smoothing 
of affect); b1522 Range of emotions (Mental functions 
that provide the full range of experienced affects and 
feelings, such as love, hate, anxiety, sadness, joy, fear and 
anger). These indicators can be studied using the method 
«Self-assessment of emotional states» by A. Wesman and 
D. Ricks, the Hospital Anxiety and Depression Scale (HADS), 
the method of researching the volitional organization 
of the personality by M. Gutkin, the method «Readiness 
for risk» (Schubert’s RFR), a questionnaire for assessing 
perseverance by E. Ilyin and E. Feshchenko, etc [12-16].

We were offered to use psychocorrective exercises for self-
regulation of one’s emotional state, namely [9]: exercise «5-
4-3-2-1» aimed at focusing on your 5 senses (visual, tactile, 
auditory, olfactory, taste); the «Radio» exercise, which helps 
control intrusive thoughts, voices, and negative emotions; 
exercise «Who am I?», which gives an opportunity to focus 
on the present and return to reality; the «Visualization» 
exercise, which allows you to distract yourself from unwanted 
thoughts and feelings, focus on something pleasant, etc.

We selected two groups of patients (15 patients each). In 
turn, each group of patients was divided into microgroups 
(5 people in each microgroup) for the purpose of more 
careful control of patients by a physical therapist. The 
first group consisted of patients who received medical 
treatment, performed physiotherapeutic measures and 
breathing exercises according to the Buteyko’s method. 
The second group consisted of patients who received 
medical treatment, performed physiotherapeutic measures 
and breathing exercises developed by the authors of this 
scientific study and executed special psychocorrective 
exercises (methods of self-regulation).

It was planned to examine the patients before the 
beginning of breathing exercises and after 35 days. After 
18 days, patients who performed classical breathing 
gymnastics according to Buteyko had their physical therapy 
sessions adjusted: they performed a complex of inhaling 
for 7 seconds, pause after inhaling for 14 seconds, exhaling 
for 9 seconds, pause after exhaling for 12 seconds.

It was expected that patients who will perform the author’s 
complex of breathing exercises will have better results than 
those who performed breathing exercises according to 
Buteyko, as well as significantly better results than those 
who were treated only with medication.

Table 2. Duration and intervals of respiratory phases according to the author’s method

Training
days

Inhalation  
phase, s

Pause after  
inhalation, s

Exhalation  
phase, s

Pause after
exhalation, s

1–5 3 6 5 7

6–10 4 8 6 8

11–15 5 9 7 8

16–20 6 12 8 10

21–25 7 14 9 12

26–30 8 16 10 14

31–35 9 18 11 16
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The study of the functional state of patients of group 1 
with persistent bronchial asthma (asthma control test and 
peak flowmetry) before the start of the experiment revealed 
the results listed in Table 3, the spirometry indicators of 
patients of group 1 are given in Table 4.

The study of the functional state of patients of group 2 
with persistent bronchial asthma (asthma control test and 
peak flowmetry) before the start of the experiment revealed 
the results listed in Table 5, the spirometry indicators of 
patients of group 1 in Table 6.

The results of the studies performed 5 weeks after the 
start of the experiment are shown below.

The study of the functional state of patients of group 1 
with persistent bronchial asthma (asthma control test, and 
peak flowmetry) after the experiment revealed the results 
listed inTtable &, the spirometry indicators of patients of 
group 1 in Table 8.

The study of the functional state of the patients of group 
2 with persistent bronchial asthma (asthma control test, 
and peak flowmetry) after the experiment revealed the 
results listed in Table 9, the spirometry indicators of patients 
of group 2 in Table 10.

The data in Table 1 contain well-known initial data Table 2 
presents the intervals of respiratory phases according to 

the author’s method (the essence of the author’s method 
developed by us is to increase the duration of each period, as 
well as to increase the time of each phase when performing 
respiratory gymnastics). Tables 3-10 present the results of 
diagnosing patients’ condition according to the well-known 
methods of researching patients’ functional condition 
described in the article.

The study of the functional state of patients of group 
1 with persistent bronchial asthma (asthma control test, 
spirometry and peak flowmetry) before the start of the 
experiment revealed the results listed in Table 3, the 
spirometry indicators of patients of group 2 in Table 4. 
The obtained results indicate the absence of a statistically 
significant difference between the functional condition 
of patients of both groups.

The results of the self-assessment study of the emotional 
states of patients of groups 1 and 2 with persistent bronchial 
asthma (after the experiment) revealed the results shown 
in Fig. 1.

After analyzing the data of the experimental study of the 
first group presented in the tables, we found the following: 
the indicators of the asthma control test in the first group 
are on average equal to 20 peak flowmetry indicators 
(morning and evening, average result) – 83%; the indicators 
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Table 3. Indicators in the first group of subjects

The table shows the average indicators  
of the functional state in microgroups

Asthma
control test

Peak flowmetry (morning and evening,
average result)

Microgroup 1 (n=5) 15 55%

Microgroup 2 (n=5) 10 35%

Microgroup 3 (n=5) 12 60%

Table 4. Results of spirometry of patients of group 1

Parameter Units  
of measurement Norm m 1

(n=5)
m 2

(n=5)
m 3

(n=5)

The vital capacity of the lungs L 4.63 2.33 2.55 1.98

Inspiratory reserve volume L 2.32 1.35 1.24 1.35

Expiratory reserve volumes L 1.62 0.75 1.1 1.02

Forced vital capacity of the lungs L 4.26 2.48 3.47 2.45

Volume of forced exhalation in the first second L 3.26 1.55 2.15 1.51

Volume of forced exhalation in the second second L 4.17 2.18 2.97 2.17

Volume of forced exhalation in the third second L 4.35 2.85 2.65 2.69

Volume of forced exhalation in final second L 1.02 0.159 0.42 0.159

R. Tiffeneau index % 69.4 35.8 39.7 41.9

Volume of forced exhalation in the first second 
/Forced vital capacity of the lungs % 76.9 39.7 46.5 43.8

Peak expiratory volume rate L/s 8.3 3.48 4.36 3.45

Instantaneous volume velocity 25 L/s 7.48 1.45 2.19 1.17

Instantaneous volume velocity 50 L/s 4.47 0.70 1.20 0.81

Instantaneous volume velocity 75 L/s 1.35 0.472 0.91 0.380

Average volume exhalation rate 25-75 L/s 3.45 0.645 0.754 0.954
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Table 5. Indicators in the second group of subjects

The table shows the average indicators  
of the functional state in microgroups

Asthma
control test

Peak flowmetry (morning and evening,
average result)

Microgroup 1 (n=5) 15 55%

Microgroup 2 (n=5) 12 40%

Microgroup 3 (n=5) 13 50%

Table 6. Results of spirometry of patients of group 2

Parameter Units  
of measurement Norm m 1

(n=5)
m 2

(n=5)
m 3

(n=5)
The vital capacity of the lungs L 4.63 2.28 2.17 2.96

Inspiratory reserve volume L 2.32 0.98 1.02 1.49

Expiratory reserve volumes L 1.62 1.0 1.12 0.89

Forced vital capacity of the lungs L 4.26 2.69 3.57 2.48

Volume of forced exhalation in the first second L 3.26 1.60 2.12 1.64

Volume of forced exhalation in the second second L 4.17 2.23 3.12 2.19

Volume of forced exhalation in the third second L 4.35 2.35 2.48 2.79

Volume of forced exhalation in final second L 1.02 0.16 0.49 0.27

R. Tiffeneau index % 69.4 40.5 50.2 38.9

Volume of forced exhalation in the first second 
/Forced vital capacity of the lungs % 76.9 42.6 45.8 42.8

Peak expiratory volume rate L/s 8.3 3.12 4.98 3.85

Instantaneous volume velocity 25 L/s 7.48 1.63 2.54 2.18

Instantaneous volume velocity 50 L/s 4.47 0.98 1.50 0.98

Instantaneous volume velocity 75 L/s 1.35 0.560 0.745 0.520

Average volume exhalation rate 25–75 L/s 3.45 0.985 1.05 0.974

Table 7. Indicators in the first group of subjects (5 weeks after the start of the experiment)

The table shows the average indicators  
of the functional state in microgroups

Asthma
control test

Peak flowmetry (morning and evening,
average result)

Microgroup 1 (n=5) 18 80%

Microgroup 2 (n=5) 20 84%

Microgroup 3 (n=5) 22 86%

of the asthma control test in the first group are on average 
equal to 23, the indicators of peak flowmetry (morning and 
evening, average result) – 93%. The results of spirometry 
of patients of group 1 are as follows: The vital capacity of 
the lungs – 4,2 (Normal – 4,63); Inspiratory reserve volume 
– 2.23 (Normal – 2.32); Expiratory reserve volumes – 1.22 
(Normal – 1.62); Forced vital capacity of the lungs – 4.20 
(Normal – 4.26); Volume of forced exhalation in the first 
second – 3.17 (Normal – 3.26); Volume of forced exhalation 
in the second second – 4.9 (Normal – 4.17); Volume of 
forced exhalation in the third second – 4.22 (Normal – 
4.35); Volume of forced exhalation in final second – 0.97 
(Normal – 1.02); R. Tiffeneau index – 66.1 (Normal – 69.4); 
Volume of forced exhalation in the first second/Forced 

vital capacity of the lungs – 74.4 (Normal – 76.9); Peak 
expiratory volume rate – 8 (Normal – 8.3); Instantaneous 
volume velocity 25 – 7.15 (Normal – 7.48); Instantaneous 
volume velocity 50 – 4.23 (Normal – 4.47); Instantaneous 
volume velocity 75 – 1,1 (Normal – 1.35); Average volume 
exhalation rate 25–75 – 3,1 (Normal – 3.45).

After analyzing the data of the experimental study of the 
second group presented in the tables, we found the following: 
the asthma control test scores in the first group are on 
average equal to 23, the peak flowmetry scores (morning and 
evening, average result) are 93%. The results of spirometry 
of patients of group 2 are as follows: The vital capacity of 
the lungs – 4.63 (Normal – 4.63); Inspiratory reserve volume 
– 2.37 (Normal – 2.32); Expiratory reserve volumes – 1,62 
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Table 8. Results of spirometry of patients of group 1 (5 weeks after the start of the experiment)

Parameter Units  
of measurement Norm m 1

(n=5)
m 2

(n=5)
m 3

(n=5)

The vital capacity of the lungs L 4.63 4.00 4.10 4.50

Inspiratory reserve volume L 2.32 2.25 2.20 2.18

Expiratory reserve volumes L 1.62 1.45 1.63 1.58

Forced vital capacity of the lungs L 4.26 4.25 4.19 4.17

Volume of forced exhalation in the first second L 3.26 3.20 3.21 3.12

Volume of forced exhalation in the second second L 4.17 4.02 4.10 4.15

Volume of forced exhalation in the third second L 4.35 4.30 4.12 4.25

Volume of forced exhalation in final second L 1.02 0.98 0.98 0.95

R. Tiffeneau index % 69.4 65.8 69.0 64.3
Volume of forced exhalation in the first second
/Forced vital capacity of the lungs % 76.9 74.2 73.9 75.0

Peak expiratory volume rate L/s 8.3 8.1 7.98 7.85

Instantaneous volume velocity 25 L/s 7.48 7.02 7.12 7.35

Instantaneous volume velocity 50 L/s 4.47 4.15 4.30 4.26

Instantaneous volume velocity 75 L/s 1.35 0.99 1.10 1.2

Average volume exhalation rate 25–75 L/s 3.45 3.12 3.30 2.98

Table 9. Indicators in the second group of subjects (5 weeks after the start of the experiment)

The table shows the average indicators  
of the functional state in microgroups

Asthma
control test

Peak flowmetry (morning and evening,
average result)

Microgroup 1 (n=5) 22 90%

Microgroup 2 (n=5) 23 100%

Microgroup 3 (n=5) 25 90%

Table 10. Results of spirometry of patients of group 2 (5 weeks after the start of the experiment)

Parameter Units of mea-
surement Norm m 1

(n=5)
m 2

(n=5)
m 3

(n=5)

The vital capacity of the lungs L 4.63 4.63 4.60 4.68

Inspiratory reserve volume L 2.32 2.45 2.30 2.40

Expiratory reserve volumes L 1.62 1.60 1.63 1.61

Forced vital capacity of the lungs L 4.26 4.26 4.30 4.27

Volume of forced exhalation in the first second L 3.26 3.25 3.45 3.30

Volume of forced exhalation in the second second L 4.17 4.17 4.20 4.18

Volume of forced exhalation in the third second L 4.35 4.35 4.41 4.30

Volume of forced exhalation in final second L 1.02 1.0 1.10 1.07

R. Tiffeneau index % 69.4 70.0 69.5 71.3

Volume of forced exhalation in the first second
/Forced vital capacity of the lungs % 76.9 77.0 79.3 80.1

Peak expiratory volume rate L/s 8.3 8.25 8.40 8.36

Instantaneous volume velocity 25 L/s 7.48 7.49 7.56 7.50

Instantaneous volume velocity 50 L/s 4.47 4.48 4.49 4.55

Instantaneous volume velocity 75 L/s 1.35 1.39 1.42 1.26

Average volume exhalation rate 25–75 L/s 3.45 3.60 3.56 3.45
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(Normal – 1.62); Forced vital capacity of the lungs – 4.27 
(Normal – 4.26); Volume of forced exhalation in the first 
second – 3.32 (Normal – 3.26); Volume of forced exhalation 
in the second second – 4.19 (Normal – 4.17); Volume of 
forced exhalation in the third second – 4.35 (Normal – 4.35); 
Volume of forced exhalation in final second – 1.2 (Normal 
– 1.2); R. Tiffeneau index – 69.9 (Normal – 69.4); Volume of 
forced exhalation in the first second / Forced vital capacity 
of the lungs – 77.4 (Normal – 76.9); Peak expiratory volume 
rate – 8.32 (Normal – 8.3); Instantaneous volume velocity 
25 – 7.53 (Normal – 7.48); Instantaneous volume velocity 
50 – 4.5 (Normal – 4.47); Instantaneous volume velocity 
75 – 1.35 (Normal – 1.35); Average volume exhalation rate 
25–75 – 3.5 (Normal – 3.45).

So, as shown by the presented data, the indicators of the 
functional state of the representatives of the second group 
reached normative values, in contrast to the indicators of 
the representatives of the first group. We found a significant 
improvement in a number of the following indicators in 
the patients of the second group in comparison with the 
patients of the first group: the indicators of the asthma 
control test in the first group prevailed by an average of 3 
units; peak flowmetry by 10%; all the results of spirometry of 
the patients of the second group compared to the patients 
of the first group are significantly better: The vital capacity 
of the lungs – 0.43; Inspiratory reserve volume – 0.14; 
Expiratory reserve volumes – 0.4; Forced vital capacity of 
the lungs – 0.07; Volume of forced exhalation in the first 
second – 0.15; Volume of forced exhalation in the second 
second – 0.71; Volume of forced exhalation in the third 
second – 0.13; Volume of forced exhalation in final second 
– 0.23; R. Tiffeneau index – 3.8; Volume of forced exhalation 
in the first second / Forced vital capacity of the lungs – 3; 
Peak expiratory volume rate – 0.32; Instantaneous volume 
velocity 25 – 0.38; Instantaneous volume velocity 50 – 4.23 

(Normal – 4.47); Instantaneous volume velocity 75 – 0.7; 
Average volume exhalation rate 25–75 – 0.4.

When comparing the indicators of the manifestation 
of emotional states of the first and second groups after 
psychocorrective influence, we can see that the emotional 
state of people who underwent psychocorrection of mastering 
their emotions improved significantly (Fig. 1). Moreover, the 
indicators of the first group remained unchanged at all stages 
of the study. Thus, the representatives of the second group 
became more calm (40% before and 60% after), very calm 
(14% before and 22% after), the number of slightly anxious 
people decreased (from 46% to 32%), a larger number of 
people became energetic (from 24% to 68%), very energetic 
(from 12% to 22%), elated (from 18% to 46%), the number 
of somewhat depressed decreased (from 54% to 32%), the 
number of confident increased (from 34% to 48%) and the 
number of not so confident decreased (from 52% to 12%).

DISCUSSION
The analysis and generalization of research results aimed 

at solving the problem of improving the functioning and 
life of people with persistent bronchial asthma due to 
the use of effective pulmonary rehabilitation programs, 
comparison with modern scientific data, makes it possible 
to claim that scientific information has been obtained 
that complements, clarifies and expands theoretical and 
methodological data on the issues of rehabilitation care 
of the specified nosological group of patients.

Peculiarities of the systemic nature of persistent bronchial 
asthma, the combination of pathology with other concomitant 
diseases, clinical features of the course of the disease were 
studied by Horvath I, Sorkness RL, Sterk PJ [10], Pinto Pereira LM, 
Seemungal TA  [11], Humbert  M, Boulet  LP, Niven  RM, 
Panahloo Z, Blogg M, Ayre G [12]. In the scientific works of 
the mentioned authors, the recommendations regarding 

Peculiarities of physical therapy for persistent bronchial asthma in order to preserve physical capacity...

Fig. 1. Indicators of the manifestation of emotional states in the first and second groups of subjects after the psychocorrective influence.
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the scope and appropriate evaluation tools, the lack of a 
comprehensive system for evaluating the effectiveness of 
physical therapy, and the lack of recommendations regarding 
ways of implementing the psycho-emotional approach 
in physical therapy are insufficiently substantiated. This 
information was further developed in our scientific work, 
in particular, in the author’s methodology of respiratory 
gymnastics as a supplement to the main treatment, general 
physiotherapy and the use of psychocorrective exercises to 
improve the psycho-emotional state of patients.

The work confirmed the data on the improvement of changes 
in peak flowmetry and spirometry indicators after the use of 
physical therapy and pulmonary rehabilitation programs; low 
indicators of the manifestation of emotional states in patients 
with persistent bronchial asthma were confirmed Cheung TK, 
Lam B, Lam KF, Ip M, Ng C, Kung R, et al. [13], Sundberg R, 
Toren K, Franklin KA et al. [14] and the possibility of improving 
these indicators through the use of the author’s program of 
pulmonary rehabilitation has been proven.

In bronchial asthma, the leading pathophysiological 
mechanism of external breathing failure is violation of 
bronchial patency. In this regard, patients try to increase 
the volume of ventilation by hyperventilation, which leads 
to a higher tension of oxygen in the alveolar air and a low 
tension of carbon dioxide. This has a positive meaning, 
because it facilitates the diffusion of gases through the 
alveolar-capillary membrane [1-3, 5, 7].

On the other hand, hyperventilation leads to negative 
consequences, because the turbulence of the air flow in 
the bronchi and bronchial resistance increases. In addition, 
the functional dead space increases, excess removal of 
carbon dioxide from the alveoli and the body occurs, which 
reflexively increases the tone of the bronchial muscles, 
increasing their obstruction [15-21].

Breathing gymnastics techniques help to eliminate 
hyperventilation, keep the carbon dioxide content in the 
blood at an optimal level and eliminate bronchospasms. 
The most effective way to eliminate hyperventilation, keep 
the carbon dioxide content in the blood at an optimal 
level, and eliminate bronchospasms is the technique of 
respiratory gymnastics [3, 6, 8].

The basis for the development of the author’s methodology, 
presented in this scientific study, became voluntary 
elimination of deep breathing according to K. P. Buteyko  
[1-3, 22, 23]. The essence of the author’s technique developed 
by us is to increase the duration of each period, as well as 
increase the time of each phase when performing respiratory 
gymnastics. Thus, the duration of the rehabilitation period 
is extended to 5 weeks.

CONCLUSIONS
So, as shown by the presented data, the indicators of the 

functional state of the representatives of the second group 
reached normative values, in contrast to the indicators of 
the representatives of the first group. We found a significant 
improvement in a number of the following indicators in 
the patients of the second group in comparison with the 
patients of the first group: the indicators of the asthma 

control test in the first group prevailed by an average  
of 3 units; peak flowmetry by 10%; all the results of spirometry 
of the patients of the second group compared to the patients 
of the first group are significantly better: The vital capacity 
of the lungs – 0.43; Inspiratory reserve volume – 0.14; 
Expiratory reserve volumes – 0.4; Forced vital capacity of 
the lungs – 0.07; Volume of forced exhalation in the first 
second – 0.15; Volume of forced exhalation in the second 
second – 0.71; Volume of forced exhalation in the third 
second – 0.13; Volume of forced exhalation in final second 
– 0.23; R. Tiffeneau index – 3.8; Volume of forced exhalation 
in the first second / Forced vital capacity of the lungs – 3; 
Peak expiratory volume rate – 0.32; Instantaneous volume 
velocity 25 – 0.38; Instantaneous volume velocity 50 – 4.23 
(Normal – 4.47); Instantaneous volume velocity 75 – 0.7; 
Average volume exhalation rate 25–75 – 0.4.

When comparing the indicators of the manifestation 
of emotional states of the first and second groups after 
psychocorrective influence, we can see that the emotional 
state of people who underwent psychocorrection of mastering 
their emotions improved significantly (Fig. 1). Moreover, 
the indicators of the first group remained unchanged at 
all stages of the study. Thus, the representatives of the 
second group became more calm (40% before and 60% 
after), very calm (14% before and 22% after), the number 
of slightly anxious people decreased (from 46% to 32%), a 
larger number of people became energetic (from 24% to 
68%), very energetic (from 12% to 22%), elated (from 18% 
to 46%), the number of somewhat depressed decreased 
(from 54% to 32%), the number of confident increased 
(from 34% to 48%) and the number of not so confident 
decreased (from 52% to 12%).

The given indicators of research results (asthma control 
test, peak flowmetry and spirometry) in the control and 
experimental groups allow us to draw the following 
conclusions:
–	 the initial check of the functional status of both groups 

of patients with the diagnosis «Persistent bronchial 
asthma of moderate severity in the exacerbation sta-
ge» revealed practically the same indicators;

–	 after drug treatment, the results of the first group of 
patients became satisfactory and correspond to expec-
tations in the stage of remission;

–	 patients from group 2 showed better results than pa-
tients from group 1, because the author’s method of 
breathing gymnastics was added to the drug treatment 
as an addition to the main treatment and general phy-
siotherapy;

–	 indicators of volitional functions, sleep functions, and 
emotional functions in group 2 improved due to the 
addition of psychocorrective exercises to improve their 
psycho-emotional state.

Therefore, the author’s method of respiratory gymnastics 
presented in this scientific study for the rehabilitation of 
patients with persistent bronchial asthma of moderate 
severity in the exacerbation stage is effective for the 
rehabilitation of patients at the polyclinic stage, and its 
effectiveness has been proven experimentally.
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