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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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Irop I'puryc. Poab ¢izmynoi akTHBHOCTI B peabimiTanmii XBOpHX Ha JlerKy NepCHCTYIOUY OpOHXiaJbHY
actmy. bpoHxiampHa acTMa — XpOHIYHE PELUAMBYIOUE 3aXBOPIOBAHHS, IO Bpaxkae 1-18 % HaceneHHS B pi3HHX
kpainax. [llopiuHo y cBiti Bix miei Hexyru momupae 6xm3pko 250 000 momeir. bpoHxianpHa acTMa 3HAYHO IOTIPIIye
AKICTDb JKUTTS, 3HIDKYE TOJEPAHTHICTH 1O (I3MYHOrO HABAHTAXCHHS, BUKIIMKAE INOPYIUEHHS (YHKUii AMXaHHSA #
roranuit GpizuyHui craH naiieHTiB. Mema 00cnioxicennn — BUBYUTH POJib (Pi3MYHOT aKTHBHOCTI B peabitiTallii XBOpUx
Ha JICTKY MEPCHCTYIOUy OpOHXiaJibHy acTMy B yMoBax cramioHapy. O0crexeno 30 XBOpHX, SIKI MOCTYNWIA Ha
CTalliOHapHe JIIKyBaHHS B pe3yJbTaTi 3arocTpeHHs XBopoOW. [yt IMOpiBHAHHS eQEKTHBHOCTI 3alpONOHOBAHOT
nporpamu (iznuHoi peabimitanii chopMoBaHO i€ ABI KOHTPOJBHI rpynH mo 30 XBOpHX, SIKI 3aCTOCOBYBAJIM JIMIIIE
MeJIMKaMEHTO3He JiKyBaHHs Ta Tpaauuiini meroqu JIOK. Cepenniii Bik xBopux — 35,41+1,05 p. I'pynun xBopux
(opMmyBai METOZOM paHIOMi3allil Ta MOPIBHIOBAIM 3a CTAaTTIO M BikoM. MOHITOpHHT pealimiTamiiHOro mporuecy
NPOBOJMIM METOJIOM IOTOYHOIO Ta €TAITHOTO KOHTPOJO, L0 3a0e3ledyBao aJeKBaTHE PO3IIMPESHHS DPEXUMY i
iHTeHCHQiKamii Qi3MIHOr0 HaBaHTa)KEHHS KOXXHOTO marlieHTa. Po3pobieno mporpamy ¢izudnoi peadinmitamii XBOpux 3
ypaxyBaHHSIM pe3yJIbTaTiB 00CTeXeHHsS (YHKIIOHAIBHOTO CTaHy, €KCHPEC-OLIHKK CTaHy (i3HYHOTO 3/0pOB’Sl Ta
ocobnuBocTeil mepediry XxBopodu. 3a OCHOBY MPOrpaMu B3sUTH MOCTYIOBE PO3IIUPEHHS (i3MYHOT aKTHBHOCTI XBOPHUX.
[lix wyac moOynoBM 3aHATH JOTPUMYBAJIKMCS BH3HAYEHOI IOCIHIJZOBHOCTI NpH3HA4YeHHS (I3WYHUX TPEHYBaHb, SKi
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CKJIa[IaJIUCS 3 TPhOX YACTHH: BCTYIHOI, OCHOBHOI Ta 3aBEpIIAIFHOI. 3aCTOCOBYBANIM PAHKOBY TiTi€HIYHY H JIKYBaJIbHY
TIMHACTHKY, CaMOCTiHHI 3aHSATTS IHAWBITyadhbHO Ta B MamuxX rpynax. OgHEM i3 3aralbHOJOCTYITHHX CIHOCOOIB
TPEHYBaHHS SIK y CTalllOHAPHHUX, TaK i B aMOymaTopHHX yMoBax, Oyma xomsba cxomamu. I3 nmpyroi moioBHHH
pealdimiTaliifHOro Kypcy BHKOPHCTOBYBaJIM KOMILICKCH IHMKIIYHUX BOpPaB. 3acTOCYBaHHs J030BaHOl (i3MuHOT
AKTUBHOCTI B mporpami (i3uuHoi pealimiTailii XBOPHX Ha JIETKY MEPCUCTYIOYYy OpOHXialbHY acTMy Iajio 3MOry
HOMIMIINTH (QYHKUIOHAIBHUN CTaH CEepLEBO-CYAMHHOT i IUXaJbHOI CHCTEeM, (i3M4YHy Mpane3JaTHICTh, SKICTh JKUTTS,
CIIPHSIIO JIOCSATHEHHIO KOHTPOJIIO HaJl XBOPOOOIO.

KoarouoBi ciioBa: 6poHxiasibHa acTMa, XBopi, (hi3udHa aKTHBHICTb, Qi3MyHa pealimiTamis.

Hropys I'puryc. Poub ¢u3nyeckoii akTUBHOCTH B pea0uaMTanuy OO0JBHBIX JIETKOH mNepcucTyrolei
OpoHXxMaJIbHOI acTMOl. bpoHxuanbHas acTMa — XpOHUYECKOE pelAnBHpYIoliee 3aboneBanue, mopaxaromiee 1-18 %
HaceJIeHHs B pa3HbIX cTpaHax. ExxerojHo B Mupe ymupaeT ot 3Toi 6one3nu okoso 250 000 yen. BponxunansHast actma
3HAYUTEIBHO YXYALIAeT KadeCTBO >KH3HM, CHIIKAET TOJEPAHTHOCTh K (PM3MUECKOH Harpyske, BBI3BIBACT HapylleHHE
(YHKIIMH ABIXaHUS U IUI0X0€ (U3MYECKOE COCTOSIHME MarueHToB. Iens uccnedosanus — n3yduts poib (PU3NIECKON
aKTMBHOCTH B peabmimmTaiuy OOJIBHBIX JIETKOH INepcHcTHpYIomel OpOHXHANTbHONW acTMOH B YCIOBHSIX CTallMOHApa.
Ob6cnenoBano 30 OONBHBIX, MOCTYNMBIINX HA CTAllMOHAPHOE JICUEHHE B pe3yibTare obocTtpenus Oonme3Hu. s
cpaBHEHHS S(Q(PEKTHBHOCTH MPEATIOKEHHOH MporpamMmbl (U3HYEcKoil peaduauranuu cGOopMHpOBanu emé IBe
KOHTPOJIBHBIC TPYMIbI IO 30 6OJ'ILHI:IX, MOJIy4aBIIUX TOJBKO MEAHMKAMCHTO3HOC JICUCHUC U C TpaaAWMIHUOHHBIMU
metoaamu JIOK. Cpenuuii ux Bospact — 35,41 £ 1,05 net. ['pynmnst 6051bHBIX (POPMUPOBATIHCH METOAOM PAHAOMU3AIMH
M OBUIM CONOCTaBUMBI 10 TOJY W BO3pacTy. MOHHUTOPHHI pea0MIMTAlMOHHOIO IIpoliecca MPOBOAMICS METOJOM
TEKYIIEro M JTAlHOrO KOHTPOJIS, YTO OOECHEeYMBaJO aJIeKBaTHOE pACIIMpPEHHE peKUMa M HWHTEHCH(UKAIHIO
(bm3nuecKoil Harpy3Ku Kaxaoro naiueHra. Paspaboranu mporpammy (GHU3HYecKoi peabmimTanuy OOJNBHBIX C Y4ETOM
pe3yIbTaToB 00CiIeN0BaHHS (DYHKIMOHAIBHOTO COCTOSIHUS, JKCIPECC-OLEHKH COCTOSIHUS (DU3MUECKOTO 340pOBBS U
0COOCHHOCTEH TeueHHs1 OOJIe3HW. 3a OCHOBY IPOTPaMMBI B3sUTH ITOCTEIIEHHOE PacIIMpeHne (U3NYeCKOH aKTUBHOCTH
OonbHBIX. [Ipy OCTpOGHHUN 3aHATHH MPUACPKUBAIUCH ONPEACIEHHON MOCIN0BATENbHOCTH Ha3HAYeHHs (PU3HUECKUX
TPEHUPOBOK, KOTOPBIE COCTOSUIM U3 TPEX YacCTeil: BBOJHOM, OCHOBHOW M 3aKJIIOUUTENBbHOM. IIpuMeHsIM yTpeHHIO
TUTUCHUYCCKYIO U neqe6Hy10 TUMHACTUKY, CAMOCTOATCIIBHBIC 3aHATUA UHANBUAYAJIBHO U B MAJIbIX I'pyHIiax. OZ[HI/IM us3
00ILEIOCTYITHBIX CIIOCOOOB TPEHUPOBKH KaK B CTAllMOHAPHBIX, TaK M B aMOyJaTOPHBIX YCIOBHUSX, Obula X0ab0a 1o
cryneHbkaM. Co BTOpO# MOJOBHHBI PeaObMIINTAMOHHOTO Kypca NCII0JIb30BATIH KOMIUIEKCHI IIMKIMYECKUX YIPAXKHEHHUH.
[IpumeneHne N03MPOBaHHON (M3MUYECKOM aKTUBHOCTH B NporpaMme (HU3MYECKOW peaduauTanuy OOJIBHBIX JIETKOW
TIEPCUCTHPYIOIIEH OPOHXHATBHON acTMOH MMO3BOJIMIIO YITYyUIIUTh (DYHKIIMOHAIBHOE COCTOSIHUE CEPACIHO-COCYIUCTON 1
JBIXaTETIbHOW cHCTEM, (PU3NYECKYyI0 pabOTOCIIOCOOHOCTH, Ka4EeCTBO KHM3HH, CIIOCOOCTBOBAIO AOCTHXKEHHIO KOHTPOJIS
HaJ O0NE3HBIO.

KaioueBble ciioBa: OpoHxuanbHas acTMa, 00JIbHbIE, (U3UYeCKasi aAKTUBHOCTh, (hu3nuecKas peabuinTaius.

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:

— anumber of asthma attacks for a day (NAAD);

— anumber 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 (FEV));

— 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 (60MST) 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)

Groups of Patients with Mild Persistent Asthma
Indexes Control MT Exercise Control Study Group
At At the End At At the End At At the End
the Beginning the Beginning the Beginning

FEV,, % 68,41+4,38 |75,254+4,46 71,45£3,36 |82,17+3,23* 69,22+3.45 |88,6043,22%**
VC, % 73,18+4,54 |80,50+4,32 75,36£3,72 |86,66+3,44* 74,36+3,61 |95,1843,46%**
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, % 30,4342,74 14,4982, 85%**|  2838+1,73 |11,354£1,71*** | 29,47+1,62 |9,3041,73%**
Skibinski’s 12,2842,45 |20,02+2,40* 14,24+1,67 [30,62+1,56*** | 13,63+1,82 |36,1241,62%**
index, conv.
units
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 16,57+1,76 |19,88+1,44 18,53+1,48 |22,05+1,32 17,25£1,36 |25,88+1,32%**
sample, s
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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)

Groups of Patients with Mild Persistent Asthma

Indexes Control MT Exercise Control Study Group
At the At the End At the At the End At the At the End
Beginning Beginning Beginning
Exercise 73,83+6,22  |95,98+5,23%* |74,16+5,38 104,5+5,12%** 17512+5,36 134,4+6,12%**
tolerance, W
PMCO, % 37,85+4,47  149,2144,32 38,05+£3,46  |53,6543,54** 38,9443,62  |69,70£3,71%**
6MST, m 305,6+67,15 [397,2461,42* |315,5455,22 |444,84+51,32 322,6+52,45 |577,4+£53,34**

6MST, % from [44,724+4,32  |58,14+4,58* |45,124+3,68 |63,62+3,45* 45,9443,53 82,2343 36***
proper value

Ruff'ye’s index, [15,03+1,97 9,95+1,45%* 15,23+1,72 8,96+1,36* 16,11+1,54 5,56£1,25%*%*
conv. units
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)

Groups of Patients with Mild Persistent Asthma

Indexes Control MT Exercise Control Study Group
At the At the End At the At the End At the At the End
Beginning Beginning Beginning
Exercise 58,75+5,28 76,38+5,42% 59,46+6,64 83,84+6,12%* 60,42+5,51 108,1+5,25%**

tolerance, W
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, % 41,94+3,72 54,52+3,46* 42.74+3,96 60,26+3,96%*  |43,5543,65 77,95+3,35%**
from proper
value

Ruff'ye’s 15,83+1,53 10,554+1,33* 16,68+1,85 9,81+1,73%%* 17,62+1,33 6,08+1,42%**
index, conv.
units

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 (ACT) — 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)

Groups of Patients with Mild Persistent Asthma
Indexes Control MT Exercise Control Study Group
1 2 3 4
Clinical
NAAD, number -2,2540,32 -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
ACT, 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
FEV,, % 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 19,4243,26 ##
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 22,1549,45 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+36,46 232,54+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  #it#
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 7,02+1,82  ##
Social relations 0,81+0,72 3,92+1,63 7,16x£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 15,234£2,96 27,59+5,96 # 48,88L5,85* *H##

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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