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Abstract 
Bronchial asthma – a chronic relapsing disease that affects 118 % of the population in various countries 

worldwide, die annually around 250,000 people. Asthma worsens quality of life, reduced exercise tolerance, causing 
respiratory dysfunction and poor physical condition of patients. The aim of research is to study the role of physical 
activity for rehabilitation of patients suffered from mild persistent asthma during their treatment at hospital. The study 
involved 30 patients being in hospital due to the exacerbation of asthmatic disease.  To compare the effectiveness of the 
proposed physical rehabilitation program was formed two control groups of 30 patients who used medication and only 
with traditional methods of exercise. The average age of patients was 35,41 ± 1,05 years. Groups were formed by 
randomization patients were compared by sex and age. Monitoring the rehabilitation process conducted by the current 
and landmark controls, which ensure adequate treatment expansion and intensification of physical activity each patient. 
The program of physical rehabilitation is based on the survey results of patients, paying attention to their functional 
state, rapid assessment of health and physical features of the disease. The basis of the program was a gradual expansion 
of physical activity of patients. When building sessions followed a certain sequence purpose of physical training, which 
consisted of three parts: introduction, main and final. Used have morning hygienic gymnastics and gymnastics, 
independent study, individually and in small groups. One of the popular methods of training both in-patient and 
outpatient basis, was walking up the stairs. The second half of the course of rehabilitation systems used cyclic exercises. 
The use of dosed physical activity while physical rehabilitation of patients suffered from mild persistent asthma has 
improved functional status of their cardiovascular and respiratory systems, physical performance, quality of life, helped 
to control the disease. 
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Ігор Григус. Роль фізичної активності в реабілітації хворих на легку персистуючу бронхіальну 

астму. Бронхіальна астма – хронічне рецидивуюче захворювання, що вражає 118 % населення в різних 
країнах. Щорічно у світі від цієї недуги помирає близько 250 000 людей. Бронхіальна астма значно погіршує 
якість життя, знижує толерантність до фізичного навантаження, викликає порушення функції дихання й 
поганий фізичний стан пацієнтів. Мета дослідження – вивчити роль фізичної активності в реабілітації хворих 
на легку персистуючу бронхіальну астму в умовах стаціонару. Обстежено 30 хворих, які поступили на 
стаціонарне лікування в результаті загострення хвороби. Для порівняння ефективності запропонованої 
програми фізичної реабілітації сформовано ще дві контрольні групи по 30 хворих, які застосовували лише 
медикаментозне лікування та традиційні методи ЛФК.  Середній вік хворих  35,41±1,05 р. Групи хворих 
формували методом рандомізації та порівнювали за статтю й віком. Моніторинг реабілітаційного процесу 
проводили методом поточного та етапного контролю, що забезпечувало адекватне розширення режиму й 
інтенсифікації фізичного навантаження кожного пацієнта. Розроблено програму фізичної реабілітації хворих з 
урахуванням результатів обстеження функціонального стану, експрес-оцінки стану фізичного здоров’я та 
особливостей перебігу хвороби. За основу програми взяли поступове розширення фізичної активності хворих. 
Під час побудови занять дотримувалися визначеної послідовності призначення фізичних тренувань, які 
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складалися з трьох частин: вступної, основної та завершальної. Застосовували ранкову гігієнічну й лікувальну 
гімнастику, самостійні заняття індивідуально та в малих групах. Одним із загальнодоступних способів 
тренування як у стаціонарних, так і в амбулаторних умовах, була ходьба сходами. Із другої половини 
реабілітаційного курсу використовували комплекси циклічних вправ. Застосування дозованої фізичної 
активності в програмі фізичної реабілітації хворих на легку персистуючу бронхіальну астму дало змогу 
поліпшити функціональний стан серцево-судинної й дихальної систем, фізичну працездатність, якість життя, 
сприяло досягненню контролю над хворобою. 

Ключові слова: бронхіальна астма, хворі, фізична активність, фізична реабілітація. 
Игорь Григус. Роль физической активности в реабилитации больных легкой персистующей 

бронхиальной астмой. Бронхиальная астма – хроническое рецидивирующее заболевание, поражающее 118 % 
населения в разных странах. Ежегодно в мире умирает от этой болезни около 250 000 чел. Бронхиальная астма 
значительно ухудшает качество жизни, снижает толерантность к физической нагрузке, вызывает нарушение 
функции дыхания и плохое физическое состояние пациентов. Цель исследования – изучить роль физической 
активности в реабилитации больных лёгкой персистирующей бронхиальной астмой в условиях стационара. 
Обследовано 30 больных, поступивших на стационарное лечение в результате обострения болезни. Для 
сравнения эффективности предложенной программы физической реабилитации сформировали ещё две 
контрольные группы по 30 больных, получавших только медикаментозное лечение и с традиционными 
методами ЛФК. Средний их возраст  35,41 ± 1,05 лет. Группы больных формировались методом рандомизации 
и были сопоставимы по полу и возрасту. Мониторинг реабилитационного процесса проводился методом 
текущего и этапного контроля, что обеспечивало адекватное расширение режима и интенсификацию 
физической нагрузки каждого пациента. Разработали программу физической реабилитации больных с учётом 
результатов обследования функционального состояния, экспресс-оценки состояния физического здоровья и 
особенностей течения болезни. За основу программы взяли постепенное расширение физической активности 
больных. При построении занятий придерживались определённой последовательности назначения физических 
тренировок, которые состояли из трёх частей: вводной, основной и заключительной. Применяли утреннюю 
гигиеническую и лечебную гимнастику, самостоятельные занятия индивидуально и в малых группах. Одним из 
общедоступных способов тренировки как в стационарных, так и в амбулаторных условиях, была ходьба по 
ступенькам. Со второй половины реабилитационного курса использовали комплексы циклических упражнений. 
Применение дозированной физической активности в программе физической реабилитации больных лёгкой 
персистирующей бронхиальной астмой позволило улучшить функциональное состояние сердечно-сосудистой и 
дыхательной систем, физическую работоспособность, качество жизни, способствовало достижению контроля 
над болезнью. 

Ключевые слова: бронхиальная астма, больные, физическая активность, физическая реабилитация. 

Introduction. Asthma is a chronic relapsing disease being often in progressive state because of the 
immunologic or non-immunologic reasons, asthmatic attack develops as mandatory clinical symptom arising 
from bronchial spasm, mucus hypersecretion and swelling of the bronchial mucosa. This is a chronic 
respiratory disease that affects 118 % of population in different countries (300 million in the world), 
810 % of them are disabled, around 250 000 people die of asthma in the world every year [2; 6; 9; 12]. 

Asthma is a common and potentially serious chronic disease that can be controlled but it cannot be 
cured. Asthma has a significant impact on people especially on quality of their lives, including attendance 
and learning performance, it reduces their activity. The goal of treatment and rehabilitation of patients 
suffered from asthma is to achieve adequate life with normal tolerance to exercise, avoid serious asthma 
attacks and achieve optimal lung function with the fewest symptoms. As most patients have respiratory 
dysfunctions and their physical condition is poor physical therapy may have a beneficial effect [1; 3; 4; 11]. 

At present there is a steady growth of asthmatic disease in Ukraine, it is motivated by environmental 
pollution, so the number of people with allergies is increasing, nation's gene pool is deteriorating [5; 7; 8; 10]. 
All these factors allow considering a bronchial asthma (BA) as an important social and medical problem that 
requires improvement of diagnostics, development and implementation of comprehensive programs for 
prevention, treatment and rehabilitation. Hence, it is necessary to develop the modes of physical activity for 
the patients suffering from asthma, especially in the period of disease exacerbation. These regimes should be 
applied during the treatment at hospitals.  

Material and Methods. The study is involved 30 patients with mild persistent asthma (study group). To 
compare efficiency of the proposed physical therapy program (PTP) among patients it was formed two 
control groups included 30 patients each who used only medication (control MT) and traditional methods of 
exercise (exercise control). The average age of patients was 35,41 ± 1,05 years. Groups of patients were 
formed by randomization and were compared according to their sex and age. In hospital all patients were in 
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the acute phase of varying degrees of severity. The term of treatment was 1421 days. At hospital the 
observations of each patient was being carried out for about 20 days. If the patient left hospital earlier, he 
continued on performing physical therapy program of rehabilitation and passed the exam in hospital. In 
general, patient was being observed for 6 months. 

All the patients were examined comprehensively. All figures were recorded at the beginning and at the 
end of the research, besides of surveying there was an additional examination of patients so that it could be 
found out the quality of interviewees’ lives, the data were recorded in six months after physical 
rehabilitation. 

The clinical examination of patients included survey, inspection, revealing of physical changes. 
The assessment of patients’ current status was performed according to the following clinical criteria: 
 a number of asthma attacks for a day (NAAD); 
 a number of asthma attacks last week (NAAW); 
 severity of breathlessness (SV) without asthma attacks on a scale of five point MRC (medical 

research council dyspnea scale); 
 physical activity for a day (FAD); 
 asthma control test (Asthma Control Test – ACT). 
Respiratory function (RF) was evaluated according to the computer spirography. Spirographic figures 

were recorded in compliance in accordance with the essential requirements. Three basic functional 
parameters were selected to make necessary analysis: 

 forced expiratory volume for the first second (FEV1); 
 vital capacity (VC); 
 peak expiratory flow rate (PEF) and its daily fluctuations (DF). 
The test connected with the reversibility of bronchial obstruction was done due to the spirometry 

(TRBO). 
The evaluation of physical capacity was performed by immediate performance using a 6-minute step 

test (6MST) and Ruff'ye’s functional test, the degree of motor capacity was identified with the help of ergo-
measurement method that allowed us to determine individual exercise tolerance. The value of work (power), 
expressed in watts being transformed into a value of oxygen consumption was the result of cycling ergo-
measurement testing. Finally, the received actual maximum consumption of oxygen was compared with the 
proper size and level of physical performance being measured as a percentage of the proper maximum 
consumption of oxygen (PMCO). 

With functional tests we evaluated the overall health of patients, the state of individual systems and their 
spare capacity, especially the adaptation of different systems to physical activity. To do this, we use body 
mass index, vital index, strength index, Robinson’s index, Martin’s test and Skibinski’s index. The overall 
level of physical health (OPHL) was identified due to the Apanasenko’s methodology. Skibinski’s index 
allows evaluating the function of the respiratory and cardiovascular systems simultaneously it can be also 
used to determine the state of adequate supply of oxygen indirectly. 

To study the quality of life and general health of patients Ukrainian version (made by PhD in medicine 
Pkhidenko S.) is used by World Health Organization (WHO-100). 

Research Results. Monitoring the rehabilitation process was conducted by the current and landmark 
controls which ensured adequate treatment expansion and intensification of patient’s physical activity. The 
first level of current control over the process of physical rehabilitation included the most accessible and also 
very informative clinical research (survey, inspection, palpation, percussion, auscultation, peak flow 
measuring etc.) which allowed analyzing either the dynamics of individual symptoms, syndromes of disease 
or overall progress of disease. The second level of control consisted of instrumental methods, including 
computer spirography, electrocardiography and peak flow measuring. During the evaluation of physical 
rehabilitation a particular importance had exercise tolerance, which was conducted using the bicycle ergo-
measuring. 

The severity of the disease was evaluated on the basis of subjective and objective tests. Paying attention 
to the data of survey and the problems often befalling with patients, we developed a comprehensive physical 
rehabilitation, based on the results of examination of the functional state, rapid assessment of health status 
and features of the disease. 

The basis of program was a gradual expansion of patient’s physical activity. Making the classes we 
followed a certain sequence purpose of physical training, which consisted of three parts: introduction, main 
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part and final. During the first part of physical training the patients were taught to regulate their volitional 
management of physical training to control the lasting of breathing during the inspiration and expiration, to 
behave properly while approaching the attacks of breathlessness. We applied morning hygienic gymnastics 
and remedial gymnastics (RG), distinct lessons both individually and in small groups. RG included 
respiratory and general developmental exercises, relaxation exercises while lying, sitting or standing. RG set 
of exercises lasting up to 25 minutes consisted of 3035 exercises being performed an average pace. We 
focused on prolongation of patients’ exhalation being strengthened by additional movements. Warm-up was 
performed during the introduction, before performing the main part of the load. The main part of exercises 
occupied 5070 % of all classes. In addition to the previous forms of exercises there were walking trails 
during the second part of training. Then physical activity was being reduced gradually. Physical exercises 
were performed not earlier than in 23 hours after the last meal, with intervals from 10 to 14 or from 17 to 
20 hours. Patients of the main group (the second degree of ability to move) DAM lasting 1015 minutes 
consisted of 1215 exercises. The set of cyclic exercises were used in the second part of rehabilitation 
systems. Correlation of respiratory and general developmental exercises is 1:23. Breathing exercises 
together with RG showed not only a training effect, but also allowed us to solve several other problems 
associated with improved drainage function of bronchial tubes: to help eliminate the bronchospasm 
increasing gas exchange, to relieve tension of the respiratory muscles regulating their collaboration, to 
uniform ventilation increasing their elasticity, to prevent airway from early closuring and form the correct 
stereotype of breathing. An important principle of breathing exercises was to achieve the effect of novelty 
due to the combination of different exercises and introduction of new ones. 

One of the most popular methods of training was walking upstairs both at hospitals and in an outpatient 
setting. For the main group the patients’ rate of going up stairs was 1620 steps a minute, and the rate of 
walking down stairs was 5060 steps a minute, training lasted 30 min. 

 The effectiveness of treatment and the application of the proposed physical rehabilitation program held 
according to the complex parameters. The study identified the dynamics of clinical status of patients due to 
the program of physical rehabilitation and other options for treatment of mild persistent asthma. Daytime 
asthma attacks disappeared in all cases at the end of treatment. Also, shortness of breath did not disturb the 
patients of main group there was not any physical limitation of patients’ daily activity. Meanwhile the 
patients of control groups felt partly limited physical daily activity after treatment. In a month of treatment, 
after using the drug therapy weekly, asthma attacks resumed (0,89 ± 0,31 times a week) and after the 
traditional methods of exercise asthma attacks occurred 0,75 ± 0,28 times a week, which almost did not 
happen after the program of physical rehabilitation (0,13 ± 0,33 times a week). It demonstrates the complete 
control of the disease while using PRP (ACT grew from 13,47 ± 0,32 to 23,57 ± 0,30 points), the lack of 
control while using traditional methods of exercise (ACT decreased from 13,95 ± 0,35 to 19,36 ± 0,31 
points) and there is no control while using only medicines (ACT increased from 12,85 ± 0,47 to 17,22 ± 0,41 
points). 

Significant improvement of lung function occurred in patients with mild severity of asthma after taking 
part in the program of physical rehabilitation that was proved by the results shown in table 1. For example, in 
the study group forced expiratory volume for first second increased from 69,22 ± 3,45 to 88,60 ± 3,22 % 
(p<0,001), vital capacity – from 74,36 ± 3,61 to 95,18 ± 3,46 % (p<0,001) and peak expiratory flow rate – 
from 69,35 ± 4,33 to 88,77 ± 4,12% (p<0,01). Similar changes occurred in patients of the control group 
where forced expiratory volume for the first second increased from 71,45 ± 3,36 to 82,17 ± 3,23 % (p<0,05) 
and vital capacity – from 75,36 ± 3,72 to 86,66 ± 3,44 % (p<0,001). Statistically significant changes in the 
patients of control group who were being treated with medication did not happen. Significant changes 
happened to the indicators of bronchial reactivity, which statistically decreased after the implementation of 
physical rehabilitation program: reversible airflow obstruction decreased from 22,31 ± 1,46 to 9,70 ± 1,41 % 
(p<0,001), daily fluctuations of peak expiratory flow rate decreased from 29,47 ± 1,62 to 9,30 ± 1,73 % 
(p<0,001). The same happened to the patients of control groups: reversible airflow obstruction decreased 
from 21,52 ± 1,84 to 12,23 ± 1,93 % (p<0,01) daily fluctuations of peak expiratory flow rate decreased from 
28,38 ± 1,73 to 11,35 ± 1,71 % (p<0,001) in the patients treated with medication the reversible airflow 
obstruction decreased from 23,49 ± 2,62 to 15,66 ± 2,43 % (p<0,05), daily fluctuations of peak expiratory 
flow rate reduced from 30,43 ± 2,74 to14,49 ± 2,85 % (p<0,001).  

The use of physical rehabilitation program caused some increasing of patients’ functionality and it was 
reflected by increasing in functional tests (Stange’s test shows the growth of indicators from 33,59 ± 1,57 to 
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48,71 ± 1,50 s (p<0,001) and Ghencea’s sample – from 17,25 ± 1,36 to 25,88 ± 1,32 s (p<0,001) and 
Skibinski’s index – from 13,63 ± 1,82 to 36,12 ± 1,62 conv. units (p<0,001). Similar changes occurred in the 
patients of the control group while using traditional methods of exercises, which registered an increase in 
Stange’s test from  34,63 ± 1,45 to 43,29 ± 1,54 s (p<0,001) and Skibinski’s index – from 14,24 ± 1,67 to 
30,62 ± 1,56 conv. units (p<0,001). Treatment only with medicines caused some positive changes in these 
indicators too, so Skibinski’s index increased from 12,28 ± 2,45 to 20,02 ± 2,40 conv. units (p<0,05), 
Stange’s sample – from 32,42 ± 2,13 to 38,90 ± 2,06 s (p<0,05). 

In general it should be noted that exercise therapy for the patients in the main and control groups led to 
normalization of respiratory function. According to Skibinski’s index the state of oxygen supply for patients 
after using the program of physical rehabilitation was «good», but using only traditional exercise therapy and 
drugs it was «satisfactory». 

The evolution of physical capacity among the patients suffered from mild asthma during the treatment 
in hospital is given in table. 2. While implementing the program of physical rehabilitation the exercise 
tolerance of men increased from 75,12 ± 5,36 to 134,4 ± 6,12 W (p<0,001), in accordance with the growth of 
appropriate maximal oxygen consumption from 38,94 ± 3,62 to 69,70 ± 3,71% (p<0,001). These patients 
began walking 577,4 ± 53,34 m distance for 6 minutes (before treatment – 322,6 ± 52,45 meters, p<0,01), 
which was 82,23 ± 3,36 % from the proper value (before treatment – 45,94 ± 3,53 %, p<0,001). According to 
Ruff'ye’s Index physical capacity of the patients decreased from 16,11 ± 1,54 to 5,56 ± 1,25 conv. units 
(p<0,001), thus improved physical capacity was on a «good» level (though at the beginning of treatment it 
was «unsatisfactory»). 

Similar changes occurred with physical performance of men while treating them with the help of 
traditional methods of exercise therapy. So their exercise tolerance increased from 74,16 ± 5,38 to 104,5 ± 
5,12 W (p<0,001), in accordance with the growth of appropriate maximal oxygen consumption from 38,05 ± 
3,46 to 53,65 ± 3,54 % (p<0,01), figures of 6-minute step test increased from 315,5 ± 55,22 (45,12 ± 3,68 % 
of the proper size) to 444,8 ± 51,32 m (63,62 ± 3,45 % of the proper value, p<0,05). According to Ruff'ye’s 
index physical abilities improved and became «average» (falling down from 15,23 ± 1,72 to 8,96 ± 1,36 conv. 
units, p<0,05). There were some changes in physical capacity of male patients being treated only with drugs, 
their exercise tolerance increased from 73,83 ± 6,22 to 95,98 ± 5,23 W (p<0,05), in accordance with the 
growth of appropriate maximal oxygen consumption from 37,85 ± 4,47 to 49,21 ± 4,32 %, figures of 
6-minute step test increased from 305,6 ± 67,15 (44,72 ± 4,32 % of the proper size) to 397,2 ± 61,42 m 
(58,14 ± 4,58 % of the proper value, p<0,05). According to Ruff'ye’s index physical capability of these men 
improved to the «medium» level (reduced from 15,03 ± 1,97 to 9,95 ± 1,45 conv. units, p<0,05). 

     Table 1 

Dynamics of Respiratory Function and Respiratory Functional Tests in Patients Suffering      
from Mild Persistent Asthma, (M ± m) 

Indexes 
Groups of Patients with Mild Persistent Asthma 

Control MT Exercise Control Study Group
At   

the Beginning 
At the End At 

the Beginning
At the End At   

the Beginning 
At the End 

FEV1, %  68,41±4,38 75,25±4,46 71,45±3,36 82,17±3,23* 69,22±3,45 88,60±3,22*** 
VC, % 73,18±4,54 80,50±4,32 75,36±3,72 86,66±3,44* 74,36±3,61 95,18±3,46*** 
PEF, % 67,57±5,36 74,33±5,21 70,66±4,64 81,26±4,51 69,35±4,33 88,77±4,12** 
TRBO, % 23,49±2,62 15,66±2,43* 21,52±1,84 12,23±1,93** 22,31±1,46 9,70±1,41*** 
PEF DF, % 30,43±2,74 14,49±2,85*** 28,38±1,73 11,35±1,71*** 29,47±1,62 9,30±1,73*** 
Skibinski’s 
index, conv. 
units 

12,28±2,45 20,02±2,40* 14,24±1,67 30,62±1,56*** 13,63±1,82 36,12±1,62*** 

Stange’s test, s 32,42±2,13 38,90±2,06* 34,63±1,45 43,29±1,54*** 33,59±1,57 48,71±1,50*** 
Ghencea’s 
sample, s 

16,57±1,76 19,88±1,44 18,53±1,48 22,05±1,32 17,25±1,36 25,88±1,32*** 
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   Table 2 

The Evolution of Physical Performance and Overall Assessment of Physical Health in Men Suffering 
From Mild Persistent Asthma, (M ± m) 

Indexes 
Groups of Patients with Mild Persistent Asthma 

Control MT Exercise Control Study Group 
At the 

Beginning 
At the End At the 

Beginning 
At the End At the 

Beginning 
At the End

Exercise 
tolerance, W 

73,83±6,22 95,98±5,23** 74,16±5,38 104,5±5,12*** 75,12±5,36 134,4±6,12***

PMCO, % 37,85±4,47 49,21±4,32 38,05±3,46 53,65±3,54** 38,94±3,62 69,70±3,71***
6MST, m 305,6±67,15 397,2±61,42* 315,5±55,22 444,8±51,32 322,6±52,45 577,4±53,34**
6MST, % from 
proper value 

44,72±4,32 58,14±4,58* 45,12±3,68 63,62±3,45* 45,94±3,53 82,23±3,36***

Ruff'ye’s index, 
conv. units 

15,03±1,97 9,95±1,45* 15,23±1,72 8,96±1,36* 16,11±1,54 5,56±1,25***

OPHL, points 4,11±1,86 6,78±1,63 4,44±1,64 8,21±1,48 4,75±1,42 11,88±1,37***

It is necessary to emphasize that while applying the program of physical rehabilitation and exercise 
therapy the men improved their possibilities to move from the second degree to the third one but during the 
medical treatment possibilities of patients to move did not change remaining on the first level. 

The evolution of physical efficiency among the women suffered from mild asthma is given in table 3. 
After the program of physical rehabilitation being applied, women’s tolerance to the physical activity 
increased from 60,42 ± 5,51 to 108,1 ± 5,25 W (p<0,001), it corresponded to the growth of appropriate 
maximal oxygen consumption from 36,71 ± 3,46 to 65,71 ± 3,39 % (p<0,001). These patients began walking 
526,9 ± 61,24 m (before treatment – 294,4 ± 60,32 meters, p<0,01) distance for 6 minutes which was 77,95 ± 
3,35 % of the proper value (before treatment – 43,55 ± 3,65 %, p<0,001). Ruff'ye’ index dropped from 
17,62 ± 1,33 to 6,08 ± 1,42 conv. units (p<0,001), indicating that women were capable of improving their 
physical activity to the «average» level (at the beginning of treatment it was «unsatisfactory»). 

Similar changes in physical performance were recorded in women being treated with the help of 
methods of traditional exercise, their exercise tolerance increased from 59,46 ± 6,64 to 83,84 ± 6,12 W 
(p<0,01), maximum consumption of oxygen increased from 35,77 ± 4,53 to 50,44 ± 4,26 % (p<0,05), 
6-minute step test went up from 280,3 ± 63,43 (42,74 ± 3,96 % of proper size) to 395,2 ± 61,24 m (60,26 ± 
3,96 % of proper value, p<0,01). Ruff'ye’s index decreased from 16,68 ± 1,85 to 9,81 ± 1,73 cu (p<0,05) and 
changed from «poor» into «average». The women being treated only with medicines had the following 
changes of physical capacity: exercise tolerance increased from 58,75 ± 5,28 to 76,38 ± 5,42 W (p<0,05), 
maximum consumption of oxygen increased from 35,12 ± 3,62 to 45,66 ± 3,55% (p<0,05), 6-minute step test 
– from 276,3 ± 66,54 (41,94 ± 3,72 % of the proper size) to 359,1 ± 62,34 m (54,52 ± 3,46 % of the proper
value, p<0,05). According to the Ruff'ye’s index women’s physical capacity changed from «poor» to «fair» 
(it went down from 15,83 ± 1,53 to 10,55 ± 1,33 cu p<0,05). 

Table 3 

The Evolution of Physical Performance and Overall Assessment of Physical Health in Women 
Suffering From with Mild Persistent Asthma, (M ± m) 

Indexes 
Groups of Patients with Mild Persistent Asthma 

Control MT Exercise Control Study Group 
At the 

Beginning
At the End At the 

Beginning
At the End At the 

Beginning 
At the End

Exercise 
tolerance, W 

58,75±5,28 76,38±5,42* 59,46±6,64 83,84±6,12** 60,42±5,51 108,1±5,25***

PMCO,% 35,12±3,62 45,66±3,55* 35,77±4,53 50,44±4,26* 36,71±3,46 65,71±3,39***
6MST, m 276,3±66,54 359,1±62,34* 280,3±63,43 395,2±61,24 294,4±60,32 526,9±61,24**
6MST, % 
from proper 
value 

41,94±3,72 54,52±3,46* 42.74±3,96 60,26±3,96** 43,55±3,65 77,95±3,35***

Ruff'ye’s 
index, conv. 
units 

15,83±1,53 10,55±1,33* 16,68±1,85 9,81±1,73** 17,62±1,33 6,08±1,42***

OPHL, points 2,63±1,43 5,13±1,27 2,82±1,81 7,28±1,68 2,93±1,38 10,55±1,32***
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In general, it is necessary to emphasize that women’s motion possibilities increased from the second to 
the third degree only after applying the program of physical rehabilitation for patients suffering from mild 
asthma. 

Analysis of physical health according to Apanasenko’s methodology showed substantial and statistically 
significant improvement of physical health in men after applying the program of physical rehabilitation, their 
performance increased from 4,75 ± 1,42 to 11,88 ± 1,37 points (p<0,001) and while treating with traditional 
methods of exercise their performance increased from 4,44 ± 1,64 to 8,21 ± 1,48 points, but using only 
medicines physical capacity of patients changed from 4,11 ± 1,86 to 6,78 ± 1,63 points. Similar coincidence 
was found in women while applying the program of physical rehabilitation: general assessment of physical 
health increased from 2,93 ± 1,38 to 10,55 ± 1,32 points (p<0,001), using the traditional methods of exercise 
– from 2,82 ± 1,81 to 7,28 ± 1,68 points, during the drug therapy – from 2,63 ± 1,43 to 5,13 ± 1,27 points.

We also saw the dynamics of quality the patients’ lives. After treating, the quality of life among the 
patients of control group who were treated with medication changed positively. Thus, compared with the 
initial state the level of independence increased from 8,14 ± 0,24 to 8,95 ± 0,26 points (p<0,05), the range of 
«social relations» went up from 8,06 ± 0,23 to 8,87 ± 0,25 (p<0,05), the range of «environmental» increased 
from 9,10 ± 0,25 to 10,01 ± 0,27 (p<0,05) and overall quality of life improved from 62,85 ± 2,43 to 77,68 ± 
2,12 points (p<0,001). In the control group, using traditional methods of exercise, positive and statistically 
significant dynamics was in all range of life quality: physical sector increased from 9,22 ± 0,25 to 13,18 ± 
0,22 points, psychological sphere – from 13,05 ± 0,42 to 18,66 ± 0,36 points (p <0,001) level of 
independence – from 9,24 ± 0,21 to 13,21 ± 0,23 points (p <0,001), social relations – from 9,11 ± 0,15 to 
13,03 ± 0,14 points (p <0,001), environment – from 10,23 ± 0,17 to 14,63 ± 0,13 points ( p <0,001), spiritual 
sphere – from 14,72 ± 0,43 to 17,96 ± 0,37 points (p <0,001) and overall quality of life – from 64,06 ± 1,75 
to 91,75 ± 1,84 points (p<0,001). These 5 indicators (physical sphere, psychological aspect, the level of 
independence, social relationships, environment) from 7 ones remained below normal values, so it was 
proved that the respondents were relatively satisfied with their lives. 

The most significant dynamics of patients’ life quality was identified in the main group of the 
respondents. The use of physical rehabilitation program patients’ physical capability considerably increased 
from 8,71 ± 0,28 to 17,50 ± 0,22 points (p<0,001),their psychological state improved  from 12,23 ± 0,45 to 
19,57 ± 0,36 points (p<0,001), degree of independence went up from 8,66 ± 0,19 to 16,28 ± 0,12 points 
(p<0,001), social relations increased from 8,94 ± 0,16 to 16,10 ± 0,14 points (p<0,001), environment – from 
9,71 ± 0,18 to 16,99 ± 0,15 points (p<0,001), spiritual sphere of their life improved from 14,35 ± 0,47 to 
18,94 ± 0,39 points (p<0,001) and overall quality of life changed from 63,62 ± 1,88 to 112,0 ± 1,63 points 
(p<0,001). Achieved quality of life for our patients was appropriate to normal values. Patients restored and 
strengthened their psychological state.  

The effectiveness of our physical rehabilitation program for the patients suffering from mild persistent 
asthma is given in the table. 4. Effects of treatment and physical rehabilitation program for the current state 
of patients was equally effective (according to the changes of numbers of asthma attacks a day, severity of 
dyspnea, physical activity during the day). However, the control of  disease was more significant after 
applying physical rehabilitation program, it was indicated by offset MPA (АСТ) – 10,10 ± 0,95 points 
(control during the exercise therapy decreased by 6,00 ± 1,05 points, p<0,01, control while treating with 
drugs decreased by 4,37 ± 1,15 points, p<0,001). 

Table 4 

Achieved Effects (the Difference Between the Beginning and End of the Study) in Patients Suffering 
From Mild Persistent Asthma, (M ± m) 

Indexes 
Groups of Patients with Mild Persistent Asthma 

Control MT Exercise Control Study Group 
1 2 3 4

Clinical 
NAAD, number  -2,25±0,32 -2,12±0,27 -2,18±0,24 
SV, points -1,32±0,43 -1,60±0,32 -1,73±0,30
FAD, points  -0,80±0,46 -1,38±0,35 -1,30±0,31 

Control Flow Asthma 
АСТ, points 4,37±1,15 6,00±1,05 10,10±0,95**### 

Respiratory Function 
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Table 4 

1 2 3 4
FEV1, %  6,84±3,42 10,72±3,53 19,38±4,14    # 
VC, % 7,32±3,12 11,30±3,36 20,82±4,05    ## 
PEF, % 6,76±2,53 10,60±3,47 19,42±3,26    ## 
TRBO, % -7,83±2,45 -9,29±2,32 -12,61±2,33
PEF DF, % -15,94±3,18 -17,03±3,15 -20,17±3,24

Physical Capacity 
Men 

Exercise tolerance, W 22,15±9,45 30,41±10,23 59,34±9,86   * # 
6MST, m 91,68±32,37 129,3±36,05 254,8±38,45 *##
Ruff'ye’s index, conv. units -5,08±1,23 -6,27±1,35 -10,55±1,42 *##

Women 
Exercise tolerance, W 17,63±8,53 24,38±10,16 47,73±11,57   # 
6MST, m 82,89±31,26 114,9±36,46 232,5±39,42 *##
Ruff'ye’s index, conv. units -5,28±1,13 -6,87±1,32 -11,54±1,41 *##

Physical Health by Apanasenko GL 
OPHL men, points 2,67±0,84 3,77±0,81 7,13±0,92   **## 
OPHL women, points 2,50±0,81 4,46±0,86 7,62±0,90    *### 

Quality of Life 
Physical sphere 0,80±0,97 3,96±1,84 8,79±1,75      ### 
Psychological sphere 1,15±0,88 5,61±2,25 7,34±1,92      ## 
The level of independence 0,81±0,75 3,97±1,74 7,62±1,82      ## 
Social relations 0,81±0,72 3,92±1,63 7,16±1,60      ### 
Environment 0,91±0,68 4,40±1,86 7,28±1,76      ## 
The spiritual sphere 0,92±0,74 3,24±1,05 4,59±1,07      ## 
The total QOL and health 15,23±2,96 27,59±5,96 # 48,88±5,85**###

Note. # – statistically significant differences compared with the control group treated with medication 
(# – p<0,05, ## – p<0,01, ### – p<0,001) * – compared with the patients of control group being treated with the help 
of exercise therapy (*– p<0,05 ** – p<0,01, *** – p<0,001). 

Physical rehabilitation program was more effective for restoring the state of respiratory function. Using 
it caused the increase of forced expiratory volume in a second by 19,38 ± 4,14 % (control of exercise 
therapy – by 10,72 ± 3,53 %, control of medication – by 6,84 ± 3,42 %, p<0,05), vital capacity – by 20,82 ± 
4,05 % (control of exercise therapy – by 11,30 ± 3,36 %, control of medication – by 7,32 ± 3,12 %, p<0,01), 
peak expiratory flow rate increased by 19,42 ± 3,26 % (control of exercise therapy – by 10,60 ± 3,47 % 
control with medication – by 6,76 ± 2,53 %, p<0,01). Also, the application of physical rehabilitation program 
more significantly decreased reactivity of bronchi, which showed the decrease of reversibility of bronchial 
obstruction by 12,61 ± 2,33 % (control of exercise therapy – by 9,29 ± 2,32 %, control with medication – by 
7,83 ± 2,45 %, p<0,01) and daily fluctuations in peak expiratory flow rate – by 20,17 ± 3,24 % (control 
during exercise therapy – by 17,03 ± 3,15 %, control with medication – by 15,94 ± 3,18 %). These shifts of 
indicators while performing the program of physical rehabilitation, compared with the control group being 
treated with drugs, were statistically more significant. 

Men indicators of physical performance after applying physical rehabilitation had following changes: 
exercise tolerance increased by 59,34 ± 9,86 W (control of exercise therapy – by 30,41 ± 10,23 W, p<0,05, 
control with medication – by 22,15 ± 9,45 W p<0,05), 6-minute step test increased by 254,8 ± 38,45 m 
(control of exercise therapy – by 129,3 ± 36,05 meters, p<0,05, control with medication – by 91,68 ± 
32,37 meters, p<0,01) and  Ruff'ye’ index decreased by 10,55 ± 1,42 conv. units (control of exercise therapy 
– by 6,27 ± 1,35 conv. units, p<0,05, control with medication – by 5,08 ± 1,23 conv. units, p<0,01).

In women, rates of physical performance after applying the program of physical rehabilitation had such 
shifts as: exercise tolerance increased by 47,73 ± 11,57 W (control of the exercise therapy – by 24,38 ± 
10,16 W control with medication – by 17,63 ± 8,53 W, p<0,05) 6 step minute test increased by 232,5 ± 
39,42 m (control of exercise therapy – by 114,9 ± 36,46 meters, p<0,05, control with medication – by     
82,89 ± 31,26 meters, p<0,01), and Ruff'ye’ index decreased by 11,54 ± 1,41 conv. units (control of exercise 
therapy – by 6,87 ± 1,32 conv. units, p<0,05, control with medication – by 5,28 ± 1,13 conv. units, p<0,01). 
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Thus, the achieved effects of physical performance indicators while applying the program of physical 
rehabilitation were more significant in comparison with control groups being treated with drugs.  

While applying the program of physical rehabilitation the restoration effects of physical health, 
according to the overall assessment, were also more pronounced. According to Apanasenko’ method 
physical health condition of men improved by 7,13 ± 0,92 points (during the control of exercise therapy – by 
3,77 ± 0,81 points, p<0,01 control with medication – by 2,67 ± 0,84 points, p<0,01) in women – by 7,62 ± 
0,90 points (during the control of exercise therapy – by 4,46 ± 0,86 points, p<0,05 during the control with 
medication – by 2,50 ± 0,81 points, p<0,001). Compared with control groups achieved effect connected with 
recovery of patients while applying the program of physical rehabilitation was statistically significant in both 
men and women. 

Data analysis showed the different effectiveness and impact on quality of life during the application of 
physical rehabilitation program. Using our program of physical rehabilitation patients improved their 
physical health by 8,79 ± 1,75 points (during control of exercise therapy – by 3,96 ± 1,84 points, control with 
medication – by 0,80 ± 0,97 points, p<0,001), psychological state of patients was improved by 7,34 ±        
1,92 points (during the control of exercise therapy – by 5,61 ± 2,25 points, p<0,05, control  with medication 
– by 1,15 ± 0,88 points, p<0,01), independence – by 7,62 ± 1,82 points (during the control of exercise
therapy – by 3,97 ± 1,74 points, control during the drug treatment – by 0,81 ± 0,75 points, p<0,01), social 
relations – by 7,16 ± 1,60 points (control of exercise therapy – by 3,92 ± 1,63 points, control with medication 
– by 0,81 ± 0,72, p<0,001), environment – by 7,28 ± 1,76 points (during the control of exercise – by 4,40 ±
1,86 points, p<0,05, control while treating with medication – by 0,91 ± 0,68 points, p<0,01 ), spiritual sphere 
– by 4,59 ± 1,07 points (during the control of exercise therapy – by 3,24 ± 1,05 points, control with
medication – by 0,92 ± 0,74 points) and overall quality of life increased by 48,88 ± 5,85 points (during the 
control of  exercise therapy – by 27,59 ± 5,96 points, p<0,01, control with medication – by 15,23 ± 
2,96 points, p<0,001). In all cases achieved shift indicators of life quality while applying the program of 
physical rehabilitation were higher and statistically they were different from the effects having been achieved 
in the control group while treating them with medicines. 

The use of physical rehabilitation program allowed to reduce the duration of salable period in patients 
suffering from mild asthma for 5,44 ± 0,46 days, which statistically was fewer than in the control group 
being treated with medication (9,54 ± 0,59 days (p<0,001)) and in the control group during the exercise 
therapy (7,62 ± 0,53 days (p<0,01)). While applying the program of physical rehabilitation, compared with 
the group of patients treated only with drugs, duration of disease period was reduced by 4,10 ± 0,36 days.  

To set the length of gymnastic period we analyzed daily value of physical performance for men and 
women within 20 days. The distance increased by 10 % in 8 days in the men of the main group (355,2 ± 
58,5), in the control group while using exercise therapy it happened in 11 days (34,6 ± 61,0 m), in the control 
group using the treatment with drugs it was in 12 days (335,4 ± 66,2 m). In the women of study group 10-
percent increase of the distance was recorded in 9 days (324,75± 3,2), in the control group, using the exercise 
therapy – in 11 days (30,562,2 m) and in the control group using the treatment with drugs – in 13 days 
(302,365,1 m). 

In each group of the men suffering from mild asthma the average calculations showed that in the control 
group treated with medication the length of gymnastic period was 12,28 ± 0,55 days, in the control group 
treated with exercise therapy – 10,72 ± 0,57 days and in the study group – 7,52 ± 0,51 days (compared with 
the control group of patients treated with medication p<0,001, with control group of patients treated with 
exercise therapy – p<0,001). That is, due to the application of physical rehabilitation program for men the 
duration of gymnastic period of disease was reduced by 4,16 ± 0,38 days compared with the group of 
patients treated with medication. The duration of gymnastic period in the female control group treated with 
medication was 12,64 ± 0,56 days in the control group treated with exercise therapy – 11,08 ± 0,59 days and 
in the study group – 7,88 ± 0,45 days (compared with the control group treated with medication p<0,001 
with control exercise – p<0,001). Due to the application of physical rehabilitation program gymnastic 
duration period of the disease in women was reduced by 4,76 ± 0,41 days compared with the group of 
patients treated with medication. 

Thus, using the program of physical rehabilitation for the patients suffering from mild persistent asthma 
allowed us to achieve complete control of disease in a month after treatment (ACT – 23,57 ± 0,30 points), 
while the use of traditional methods of exercise and drug treatment allowed controlling only partially (ACT – 
19,36 ± 0,31 points) or without any control (ACT – 17,22 ± 0,41 points). The program of physical 
rehabilitation significantly improved respiratory function: forced expiratory volume increased  up to 88,60 ± 
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3,22 % in 1 second (in the control group of patients while using the exercise therapy – to 82,17 ± 3,23 %, 
with medication – to 75,25 ± 4,46 %), physical capacity of patients: men’s exercise tolerance grew to 
134,4 ± 6,12 W (in the control group of patients while using the exercise therapy to 104.5 ± 5,12 W in the 
control group of patients treated with medication – to 95,98 ± 5,23 W), women’s exercise tolerance increased 
to 108,1 ± 5,25 W (in the control group of patients while using the exercise therapy – to 83,84 ± 6,12 W, in 
the group of patients treated with medication – to 76,3 8 ± 5,42 W), the  duration of asthma attacks was 
reduced to 5,44 ± 0,46 days, gymnastics period of the disease was reduced  to 7,52 ± 0,51 days for men  and 
to 7,88 ± 0,45 days for women, allowing them to train sooner compared with other treatments. The use of 
physical rehabilitation program in clinical situation greatly improved physical health and life quality of 
patients that was reflected in the growth of overall assessment of physical health in men to 11,88 ±            
1,37 points (in the control group of patients while using the exercise therapy – to 8,21 ± 1,48 points, in the 
control group of patients treated with medication – to 6,78 ± 1,63 points), in the   women – to 10,55 ± 
1,32 points, (in the control group of patients while using the exercise therapy – to 7,28 ± 1,68 points, in the 
patients treated with medication – to 5,13 ± 1,27 points) and the rate of overall quality of life increased to 
112,0 ± 1,63 points (in the control group of patients while using the exercise therapy – to 91,75 ± 
1,84 points, in the patients treated with medication – to 77,68 ± 2.12 points) and they achieved full 
satisfaction with the quality of their lives. 

Physical rehabilitation programs, based on a gradual increase of physical activity, are developed for the 
patients to improve their physical fitness, neuromuscular coordination and self-confidence. Although aerobic 
exercise can provoke bronchoconstriction in patients, regular physical activity and exercise are considered to 
be important components of rehabilitation program. However, fear of the dyspnea restricts a lot of patients to 
take part in physical activity, besides the low level of physical activity leads to the low level of physical 
training. Increasing the strength of respiratory muscles can reduce the intensity of breathlessness and 
improve exercise capacity. Thus, the dosed increase of physical activity and respiratory muscle training 
should be compulsory for patients while performing the program of physical rehabilitation. 

At the end of the study, patients of the main group had a positive trend of decrease in clinical symptoms 
of asthma attacks. Asthma attacks became less intense, and their frequency was reduced, cough was being 
accompanied by the discharge of phlegm, wheezing in the lungs disappeared, patients slept better and 
noticed that they could use bronchodilators less, medium performance peak of expiratory flow and forced 
expiratory volume in the first second were higher than in the patients of control group. Exercise improved 
physical performance, quality of life, improved cardiopulmonary endurance and fitness. 

The result of physical activity was observed in dynamics during the rehabilitation, allowing us to 
determine the objective effectiveness of the proposed program. 

Conclusions. Using the dosed physical activity in programs of physical rehabilitation for the patients 
suffering from mild persistent asthma can improve their functional state of cardiovascular and respiratory 
systems, physical performance, quality of life, promote their mental stability, give them confidence in the 
future and help to control the disease. 
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