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OILEHKA 30®EKTUBHOCTHU TPEHHUPOBKH
JBIXATEJBbHOM MYCKYJIATYPBI ¥ BOJIbHBIX XPOHUYECKOM
OBCTPYKTUBHOM BOJIE3HBIO JIETKUX U OXXUPEHHUEM
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OI'BOY BO Boponexckuii rocy1apcTBEHHbIN MEAUIIMHCKUN YHUBEPCUTET
uM. H.H. bypaenko Munsznpasa Poccuu, Boponex, Poccust

Ileny. OueHUTH BIAMSHUE TPEHUPOBKHU JBIXATEIbHOM MYCKYJATypbl Ha BBIPAXKEHHOCTH
CHUMIITOMOB, MIEPEHOCUMOCTh (PU3MUECKOW HArpy3KH, COHMPOMETPUYECKHE TOKA3aTeNn, KayeCTBO
KHU3HU y OOJILHBIX XPOHUYECKOH 00CTpYKTHBHOHM 00se3Hbt0 jerkux (XOBJI) u oxupennem. Ma-
mepuanvt u memoosl. B uccnenopanuu npuHsuin ydactue 52 6ompHbIX XOBJI (knuHuueckas
rpynna D) u oxxupenuem, u3 Hux 42 myxuuH u 10 >xeHUuH, cpegHuil Bozpact 65,4+6,8 ner, uH-
ek Macesl Tena 33,6+2,9 kr/m%. BonbHble GbLIH pazzieneHbl Ha 2 TPYIIbl: OCHOBHAsA, B KOTOPOU
MPOBOAMIIACH TPEHUPOBKA JbIXxaTenbHOW MyckynaTypsl (TIM) ¢ mpuMeHEHHEM IbIXaTeIbHOTO
TpeHa)kepa B TeueHue 12 mecsues, U rpymmna KoHTposid — umurauus T[IM ¢ npumMeHeHreM Toro
K€ TpeHakepa, HO Ha MHHUMAJIbHOM YpOBHE Harpy3ku. Pezynomamwi. Yepesz 12 mecsueB y
0OJIbHBIX OCHOBHOHM I'pYHNIbl B OTJIWYHE OT MAlMEHTOB IPYIIbI KOHTPOJIS HAaOII0AAIOCh J0CTO-
BEpHOE YMEHBIICHUE BbIpakeHHOCTH ojbimku 1o mkaie MMRC (The Modified Medical Re-
search Council), yiydiienne kadecTBa )H3HU, CBI3aHHOTO CO 30POBBEM IO OMPOCHUKY TOCITH-
tass CB. ['eoprus (St. George’s Respiratory Questionnaire, SGRQ), yBenuuenue oobema (opcu-
POBAHHOTO BbIAOXA 32 1 cekyHAY U (POPCHUPOBAHHON JKU3HEHHON €MKOCTH JIETKUX, YBEITUUYCHUE
MPONJICHHOTO PACCTOSIHUSL B T€CTE HMIECTUMUHYTHOW XOJbOBI, YMEHbBILIEHUE CPEIHEH MPOIOIKH-
TEJTBLHOCTH TocmHTanu3anuii no nooxy obocrpenust XOBJI. 3aknrouenue. C yuerom mnomydeH-
HBIX AaHHbIX TJIM MoxeT paccMaTpuBaThes Kak 3(PGEKTUBHBINH KOMIIOHEHT MPOTpaMMbI Jeroy-
HOI peaOunutaiuu y 60sbHBIX XOBJI 1 oxxupenueM.

Knrouesvie cnosa: xponuueckas 0oOcmpyKkmuenas 601e31b J1e2KUX, 0dcupenue, mpeHuposKa
ObIXAmMeNbHOU MYCKYIAMYpPbl.

ASSESSMENT OF EFFECTIVENESS OF TRAINING
OF RESPIRATORY MUSCULATURE IN PATIENTS
WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE AND OBESITY
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N.N. Burdenko Voronezh State Medical University, Voronezh, Russia

Aim. To assess the influence of training of respiratory musculature on the expressiveness of
symptoms, tolerance to physical loads, spirometric parameters and quality of life of patients with
chronic obstructive pulmonary disease (COPD) and obesity. Materials and Methods. The study
included 52 patients with COPD (clinical group D) and obesity, of them 42 men and 10 women
with the mean age 65.4+6.8 years and body mass index 33.6+2.9 kg/m?. The patients were divided
to 2 groups: the main group with training of respiratory musculature (TRM) within 12 months
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using a respiratory exerciser, and the control group with simulation of TRM using the same exer-
ciser, but with minimal load. Results. In 12 months the patients of the main group showed a
reliable reduction of dyspnea on mMRC scale (Modified Medical Research Council), improve-
ment of health related quality of life on St. George’s Respiratory Questionnaire (SGRQ), increase
in forced expiration volume in 1 second and in forced vital capacity of lungs, increase in the
covered distance in 6-minute walk test, reduction of the average duration of hospitalization for
exacerbation of COPD. Conclusion. Taking into account the obtained data, TRM can be consid-
ered as an effective component of the lung rehabilitation program in patients with COPD.
Keywords: chronic obstructive pulmonary disease; obesity; training of respiratory musculature.

Chronic respiratory pulmonary disease obesity on PR of patients with COPD. In a
(COPD) is an important problem of modern relatively recent research the effect of obesity
healthcare due to its high incidence, consid- on the outcome of PR was retrospectively
erable limitation of physical activity of pa- evaluated in 114 patients with COPD [12].
tients, reduction of the quality of their life; With the exception of lower basic values of
exacerbations and impairment of the course the covered distance in 6-minute walk test
of COPD are among the main reasons for (6MWT) in patients with obesity in compari-
hospitalization [1-3]. son with patients with COPD with no obesity,

Patients with COPD often have related both groups demonstrated comparable im-
diseases, such as anxiety, depression, osteo- provement of 6MWT results upon completion
porosis, metabolic syndrome, obesity [4-6]. of the outpatient program of PR. Similar re-
This comorbid pathology impacts the health sults were obtained in a prospective study of
condition of patients with COPD and the out- the effect of excessive body weight or obesity
come of the disease [1,7,8]. To estimates of on PR in 261 patients with COPD [13]. In
different researchers, incidence of obesity in another study with participation of patients
patients with COPD makes from 10 to 50%, with COPD and excessive body mass it was
besides, a link was shown between obesity shown that the body mass index (BMI) more
and COPD morbidity [9]. than 25 kg/m? is an independent factor of ef-

The Global Initiative for Chronic Ob- fectiveness of rehabilitation, at least from the
structive Pulmonary Disease (GOLD) gives point of view of improvement of 6MWT re-
much attention to the programs of pulmonary sults [14]. The most probable explanation of
rehabilitation (PR) that include physical this is based on the fact that patients with
training, especially of the muscles of shoul- COPD and excessive body mass present with
der girdle and of respiratory muscles, which a more evident impairment of physical condi-
reliably reducers the evidence of clinical tion, and, consequently, possess a higher re-
manifestations of the disease, the need for habilitation potential in comparison with pa-
specialized medical care (outpatient visits to tients with normal weight. On the basis of this
a physician, calling ambulance), the rate of data it can be suggested that obesity in itself
exacerbations and hospitalizations, and im- does not produce a negative influence on the
proves the quality of life [1,10]. effect of PR in patients with COPD. Howev-

Low weight and reduction of muscle er, the available literature contains very little
mass are well studied and are determined as information about effectiveness of training of
factors that negatively influence the prognosis the respiratory musculature as one of compo-
for patients with COPD [11]. However, not nents of PR in patients with COPD and obesi-
much information exists about influence of ty. Nevertheless, it is just this component of
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PR program that can be most effective and
preferable taking into account probable diffi-
culties and a relatively low adherence of pa-
tients with excessive weight and obesity to
general physical training, and impossibility to
provide adequate loads in some cases because
of related cardio-vascular pathology that is
more common in patients with COPD and
obesity than in patients with COPD with
normal body mass.

Aim of our study was assessment of the
effect of training of the respiratory muscula-
ture on the expressiveness of symptoms, tol-
erance to physical load, spirometric parame-
ters, quality of life of patients with COPD
and obesity.

Materials and Methods

In the study, 52 patients with COPD
participated (clinical group D), of them 42
men and 10 women with the average age

65.4+6.8 years, with similar spirometric pa-
rameters — considerable limitation of the air
flow: forced expiratory volume in 1 second
(FEV1) <50% of predicted, ratio of FEV; to
forced vital capacity of lungs (FEV1/FVCL)
<70% of predicted. Patients with cardiac
pathology and also those that needed oxygen
support, were not included into the study.
All patients had obesity with BMI more than
30 kg/m?.

Using a random number table, patients
were randomized into two groups: the main
group — 26 patients, who performed training
of respiratory musculature (TRM) within a
year, and a control group of 26 patients with
simulation of TRM using the same device and
training program, but with minimal load.
Comparative characteristics of patients of the
studied groups in the initial period are given
in Table 1.

Table 1
Comparative Characteristics of Studied Group on Inclusion into Study
Parameter Main Group Control Group

n 26 26
Age, years 66.5+4.1 65.7+4.6
Men/women, n 21/5 21/5
BMI, kg/m? 33.742.5 34.542.8
FVCL, | 2.45£1.6 2.42+0.8
FVCL, % of predicted 63+3.7 64+4.2
FEV,, | 1.36+0.7 1.39+0.8
FEV1, % of predicted 452424 43.8+3.5
6MWT, m 243439 251448
Smokers, n 8 9
Past smokers, n 12 13

Note: for all comparisons p>0.05.

All patients were familiarized with the
TRM program, nobody was administered ad-
ditional regular physical exercises. Not a sin-
gle patient had contraindications for TRM
((recent exacerbation of COPD (within a
month), past exacerbation of COPD, a history
of spontaneous pneumothorax, signs of bul-

lous disease identified on X-ray examination,
evident osteoporosis in combination with
spntaneous fracture of ribs in history, surgery
on lungs in the previous year)).

All  patients  received  bronchial
spasmolytics of long-term effect on regular
basis and inhalation glucocorticosteroids.
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TRM was carried out with use of respiratory
trainer Threshold Inspiratory Muscle Trainer
(Philips Respironics, Great Britain) [15].
Here, a patient was in a sitting position, outlet
of air through the nose in a respiratory ma-
neuver was prevented by application of the
nose clamp. The training started with warm-
ing-up for 1 min with 50% of the supposed
full load. This was followed by alternation of
a 2-minute period of inspirations with 1-
minute period of rest. This 3-minute cycle
repeated 7 times. Thus, the overall duration of
training session was 21 minutes. The training
was terminated upon completion of the pro-
gram or in case of appearance of unfavorable
symptoms — cough, dyspnea, a feeling of evi-
dent fatigue, chest pain. Training sessions
were conducted 2 times a week.

All the patients were evaluated for the
respiratory function by spirometry (including
FVCL, FEV,), for tolerance to physical load
in 6BMWT, evidence of dyspnea using mMRC
(The Modified Medical Research Council)
questionnaire, health related quality of life
using St. George’s Respiratory Questionnaire
(SGRQ). Information of seeking medical as-
sistance in the outpatient conditions, of fre-
quency of hospitalizations, duration of hospi-
talizations was analyzed.

All tests were conducted before the
study in 3, 6, 9 and 12 months by the same

researcher who did not know if a patient be-
longed to the main or to the control group,
like the patients themselves.

This research work was approved at the
meeting of Ethic Committee of N.N. Burdenko
Voronezh State Medical University, Protocol
Nel of 21.02.2018. All patients gave written
voluntary informed consent for participation
in the research.

Statistical analysis of the data was con-
ducted using program packages
STATGRAPHICS 5.1 Plus for Windows. The
quantitative data are presented in the form of
M+o, where M is sample mean, ¢ — standard
deviation. Comparison of the quantitative pa-
rameters was conducted using one-sided dis-
persion analysis (ANOVA). Correlation anal-
ysis was conducted using Pearson’s correla-
tion coefficient. The results were considered
statistically significant at p<0.05.

Results and Discussion

Through evaluation of spirometric pa-
rameters, statistically significant differences
were found between the groups starting from
the 6™ month of study to the end of observation
(the 12" month). Thus, in the main group FEV;
on average increased from 45.242.4% to
52+4.1% of predicted (p<0.05), and FVCL —
from 63+3.7% to 68+4.2% of predicted. In the
control group no statistically significant chang-
es in these parameters were noted (Table 2).

Table 2
Dynamics of Parameters in Studied Groups within 12 Months
Main Group Control Group
Parameters (n=26) (n=26)
Before study In 12 months Before study In 12 months
FVCL, % of predicted 63.0+3.7 68.0+4.2* 64.0+4.2 65.0+5.8
FEV4, % of predicted 45242 .4 52.0+4.1* 43.8+3.5 44.145.6
6MWT, m 243+39 29838 251+48 265462
mMRC, score 3.5+0.6 2.940.6* 3.6+0.7 3.5+0.3
SGRQ, total score 56.0+7.2 45.0+8.3* 57.1+5.4 55.0+6.8

Note: *— p<0.05 in comparison with the data at the start of study, **— p<0.005 in compari-

son with the data at the start of study.
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In 3 months after the start of training,
patients of the main group showed a consid-
erable improvement of tolerance to physical
loads judged by the results of 6MWT (from
251448 to 265+62 m, p>0.05).In the subse-
quent months of study this parameter con-
tinued rising in the main group (to 317+45
m in 6 months, 321+41 m in 9 months, and
323444 in 12 months), while no significant
differences were observed in the control
group.

By evidence of dyspnea in the first
stage of study, evaluated by mMMRC question-
naire, there was no statistically significant
differences between the groups; they began to
be recorded in 3 months after the start of
study manifested by decrease in mMRC score
in the main group that persisted throughout
the study, and were absent in the control
group ((from 3.5+0.6 to 2.9+£0.6 in 12 months
(p<0.05) and from 3.6+0.7 to 3.5+0.3 in 12
months (p>0.05), respectively)).

By the results of SGRQ, health related
quality of life gradually improved that was
manifested by a decrease in the total score
from 56.0+£7.2 at the beginning of study to
45.0¢8.3 in 12 months (p<0.05), while in the
control group no significant changes in this
parameter were noted throughout the entire
period of observation. Statistically significant
(p<0.01) differences between the groups began
to be recorded starting from the 6™ month.

Besides, the data of statistical analysis
revealed a close correlational relationship bet-
ween dynamics of changes of FEV; and evi-
dence of dyspnea on mMRC scale (r=-0.63,
p<0.05), and of FEV; and tolerance to physi-
cal load by the results of 6MWT (r=0.57,
p<0.05) in the main group throughout the
whole period of observation.

Based on the results of prospective ob-
servation within 12 months, patients of the
main and control groups were hospitalized for
exacerbation or worsening of the course of

COPD 19 and 21 times, respectively. With
this, 13 patients of the main group and 14
ones of the control groups were hospitalized
at least once. Difference between the groups
in these parameters did not reach statistical
significance. However, the difference in the
days of stay in hospital reached the statistical
significance: 9.6£2.8 days in the main group
and 12.3£2.1 in the control group (p<0.05).

The obtained data do not contradict the
results of study of J. Villiot-Danger, et al.,
with participation of 20 patients with morbid
obesity (BMI=45+7 kg/m?) [16]. Despite the
fact that the authors did not show increase in
the force of respiratory muscles, in patients
with COPD and with obesity who did TRM,
reduction of dyspnea was observed. Besides,
TRM considerably improved results of 6MWT
and the quality of patients’ life, while no such
changes were observed in the group without
TRM. A suggestion was made that TRM po-
tentially prevents early development of fatigue
in respiratory muscles during training, and that
it is possible to increase tolerance to physical
loads in patients with obesity through reduc-
tion of the evidence of dyspnea which, in turn,
may be the basis for improvement of the quali-
ty of life observed in patients.

Conclusion

Thus, the results of our study evidence a
positive effect of training of respiratory mus-
culature in patients with obstructive pulmo-
nary disease and obesity that was manifested
by a subjective reduction of dyspnea, increase
in tolerance to physical loads judged by the
results of six-minute walk test, improvement
of spirometric parameters and the quality of
life of patients.

Nevertheless, further studies are re-
quired for final evaluation of different types
and regimes of training of respiratory muscles
in programs of pulmonary rehabilitation of
patients with chronic obstructive pulmonary
disease and obesity.
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