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~ MOTOR ACTIVITY IN PATIENTS WITH
SUPRATENTORIAL UNILATERAL STROKE

Danche Vasileva, Nikolai 1zov, Ivan Maznev, Daniela Lubenova,

Kristin Grigorova-Petrova

Abstract

The aim of the study is fo evaluate the effect of the specialized kinesitherapy methodology (SKTM) on motor activity in
patients with supratentorial unilateral stroke in the chronic period (SUSChP),

Material and Methods

The study was conducted with 67 patients with SUSChP (56 patients are included in the experimental group - 32 men
and 24 women, with the duration of the disease 7.8 + 2.0 months, and 11 patients in the control group - 9 men and 2
women, with the duration of the disease 7.3 £ 1.5 months).

To evaluate the changes, the mofor capabilities are tracked with a modified Chedoke-McMaster test, and muscle tone
with a modified Ashworth scale for upper and lower extremities that are relevant melric to evaluate the motor activity of
the patients. The experimental group was conducted with a specialized 10-day KT treatment, which later continued to
perform as an adapted exercise program at home for a period of 1 month. Control patients are following a conventional

10-day KT.
Results

After applying SKTM, the highest tendency towards improvement of motor activity is established in the 1st month for
upper and lower extremities, with a level of significance during treatment p <0.001.

Conclusion

The applied SKTM to the experimental group, Inter continued as adapted exercise program at home, which significantly

improves the motor activity of patients with supratentorial

unilateral stroke in the chronic period compared with the

usual kinesitherapeutic methodology applied in the control group.

Keywords: Kinesitherapy, Motor activity, Motor capabilities, Stroke, Chronic period

Introduction

Motor activity is an essential part of complex ther-
apy in patients suffering from stroke. It has been
shown that physically active people have a lower
risk of stroke and fatal outcome than those with
low physical activity. This dependence is due to the
positive effect of physical activity on body weight,
blood pressure, serum cholesterol, and glucose tol-
erance. Physical activity performed during leisure
time (3-4 times/week, on average 40 min) (Eckel
et al, 2013; Kernan et al,, 2013) have a favorable
short-term effect in patients with mild stroke (Kat-
siki et al, 2011; Willey et al,, 2011; Li, Siegrist,
2012). Modern neurorchabilitation and kinesith-
erapy (KT) have principal differences in acute,
suboptimal (up to the 6" month of the accident)
and chronic (after 6 months) restoration phase.
While its application during the first 6 weeks af-
ter the stroke stimulates and supports the sponta-
neous recovery of motor disorders, its role in the
chronic period is not the actual recovery of the

motor deficit, but the use of compensatory behav-
ioral strategies to overcome it, which is associated
with a bishhemistic reorganization. Unintentional
brain cells are trained to perform certain functions
(Titianova et al,, 2008; Peppen et al., 2004). The re-
covery potential is increased by combining KT and
pharmacotherapy (Krakauer, 2006; Dobkin, 2010;
Bersano et al.,, 2010). Newer concepts offer inten-
sive therapy with motor-related tasks that involve
more functional skills. As a prognostic mark, the
degree of damage to the corticospinal pathway is
considered. Patient’s relatives are trained to assist
and support the day-to-day activities of the patient
(Titianova, 2007; Lubenova, Titianova, 2012). It is
known that after the KT, the patients are more in-
dependent, their mood improved and their activity
level increased. There is a number of evidence that
KT could be effective in motor control, but sys-
temic comparisons of effectiveness across different
types of treatment programs are limited (Duncan,
1997; Gordon et al,, 2004; O’Sillivan, 2001). It has
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been shown that nearly 14% of stroke survivors
achieve almost complete recovery of motor skills,
between 25% -50% need support for daily activi-
ties, and other patients have permanent disability.
Abnormal mobility is common in stroke survivors,
especially in the elderly (Roth, Harvey, 2000).

Purpose

To investigate the early (10%) and the late (1¢
month) effect of the application of the specialized
KT method in patients with chronic hemiparesis,
in comparison with the control group, which is the
usual KT, on the motor activity.

Material and methods

The study was conducted in 67 patients with supra-
tentorial unilateral stroke in the chronic peried (56
patients in the experimental group (EG) - 32 males
and 24 women with a disease duration of 7.8 + 2.0
months and 11 patients in the control group (CG) -
9 men and 2 women with disease duration 7.3 = 1.5
months). The clinical characteristics of the contingent
are presented in Table 1. A modified Chedoke-Mc-
Master scale was used to determine the gravity of the
phase that the 4 and 5% stage patients had a moder-
ate degree of involvement, and the 6™ and 7* stages
had a slight degree of involvement (Cowland et al.,
1993; Wade, 1992). On this basis, the patients were
divided into two subgroups (moderate and mild).

Table 1. Clinical characteristics of the contingent at the start of the study

Parameters Patients Moderate degree Mild degree
Experimental group n=56 n=33 n=23

Age 63.2+8.8 63.917.1 62.3£10.9
Sex{men / women) 32/24 22/11 10/13
Limitation periods (months) 7.8+£2.0 8.3+2.2 7.2%1.5
Localization (left / right) 26/30 16/17 10/13
Control group n=11 n=5 n=6

Age 63,3£6.0 63.6+5.3 63.1£7.1
Sex (men / women) 9/2 5/0 4/2
Limitation periods {(months} 7.3£1.5 7.6x1.8 7.0+1.2
Localization (left / right) 5/6 2/3 3/3

X+SD - mean and standard deviation EG - the experimental group, KG - control group. The significance of the
intra-group changes is defined by the binominal test. Intergroup significance of sex and localization is determined
by U-criteria of Mann Whitney for independent samples, while for age and limitation period, a Student t-test for

independent samples is attached.

To evaluate the changes, the motion capabilities
were tracked through a modified Chedoke-McMas-
ter test and muscle tone through Ashworth'’s modi-
fied upper and lower limb scales, which are current
informative indicators for motor performance as-
sessment. Patients from the EG were treated with a
specialized 10-day KT, which was later performed
as an adapted home exercise program for a peri-
od of 1 month. It is based on the basic principles
of modern neurorehabilitation: to be individual,
intensive and specifically oriented - tailored and
focused on the individual needs of the patient; To
realize the active involvement of the patient and his
/ her family during prolonged administration so as
to ensure care that is tailored for the patient’s needs
throughout his life to achieve recovery and influ-
ence of late complications of the disease (Vasileva,
Lubenova, 2014). A 10-day standard KT method
with a 30 min duration was applied to CG patients

using traditional approaches to central motor neu-
ron damage as outlined in the ,Medical Standard
on Physical and Rehabilitative Medicine® (Lubeno-
va, Titianova, 2015). The two KT methods used are
different in their duration of treatment, structure
and included postural movements, walking, active
upper limb movements and transfers).

Statistics

A set of statistical programs were used to quanti-
fy the received data. The Wilcoxon test was used
to compare non-parametric parameters during
treatment, and the Mann-Whitney U-criterion was
used to determine the significance of differences
between the groups. The Paired Samples Test is ap-
plied to compare parametric parameters.

Results
Comparison of patients in two groups did not show
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significant differences in age, gender, localization
and disease duration. The evaluation was per-
formed before KT, on the 10* day and 1* month
after the start of treatment. 'The results of the trace-
ability indicators of the changes in motor activity
in patients with chronic ischemic stroke from the

EG and CG as well as the significance of changes
in the course of treatment are presented in Table 2.
The differences between the obtained and the base-
line values as well as the significance of the changes
between the two groups are presented in Fig. 1 and
Fig. 2.

Table 2. Prospective comparative assessment of motor activity in the EG and CG

Parameters Groups At the beginning 10" day * month

EG(n=56) _ - _

CG {n=11) X+5D X£SD X+58D
Chedoke-McMaster - EG 4.2+0.7 52107 *** 5.7+0.4 ***
Upper limb (stage) CG 4.4+0.7 5207+ % 4,709+

P 0.390 0.884 0.000
Chedoke-McMaster - EG 4.8+0.6 5.7£0.5 6.0+0.3 ***
Lower limb (stage) CG 490.7¢ 5.80.6%* 5.40,9+

P 0.693 0.600 0.001
Ashworth - Upper limb EG 1.6£0.6 0.820.7 *=* 0.410.5 ***
(points) CG 1.4+0.5 0.9+0.6* 1.20.5%

P 0419 0.972 0.000
Ashworth - Lower limb EG 1.1x0.6 0.540.6 *** 0.1::0.3%**
(points) cG 1.2+0.3 0.60.6+ * 0.9205

P 0.912 0.925 0.000

X+8D - mean and standard deviation, ** p <0.001, * p <0.05 - significant change compared to baseline in the course
of treatment assessed by Wilcoxon Test; P <0.001 - significance of the change between the two groups measured by

U-criteria of Mann-Whitney Test.

It was found that at the beginning of the treatment
both groups had decreased motor activity. There
are no significant differences in the baseline data
between two groups. Compared with the baseline
data in the experimental group, there is a signifi-
cant improvement in the upper limb capabilities, as
evidenced by the Chedoke-McMaster test, Similar
are the changes in the lower limb. In absolute terms,
the positive change was most pronounced on the 1¢
month, with a level of significance p <0.001. The
effect on motor restoration of the limbs is sustained
and is maintained until the first month of follow-up
in the EG. It means that patients are restored to the
possibility of coordinated movements near normal.
Unusual patterns of movement can occur only in
fast and complex action. Control patients have sig-
nificant improvement in motor activity that was
observed on day 10, then the values decreased.
Compared to the baseline, no change was observed
in the 1* month.

Similar are the results of tracking the muscle tone
in the upper and lower limbs, according to the Ash-
worth scale before and after the KT in the EG. An
improvement is noted between mild and missing
spasticity. The effect of reducing the spontaneously
increased muscle tone of the affected limbs is sus-

tained and is maintained until the first month of
follow-up.

In the CG, the decrease in muscle tone was ob-
served on day 10.
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Figure 1. Changes in motor recovery presented as the
difference between the results obtained and the baseline
values in the two study groups, *** P <0.001 - Significant
change between the two groups during treatment, as-
sessed by the U-criteria of the Mann-Whitney Test.

Similar changes in muscle tone are seen when com-
pared between the two groups (Fig. 2). The effect
of specialized kinesitherapy methodology (SK'TM)
is significantly better than standard KT at the 1
month of treatment (Fig. 2).
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Figure 2. Changes in muscle tone, presented as difference
between results and baseline values in the two groups
studied, *** P <0.001 - Significant change between the
two groups during the course of treatment as assessed by
the Mann-Whitney U-Criterion Test

Discussion

The lasting positive effect in the EG may be relat-
ed to various mechanisms where the applied tar-
geted movements affect the functional capabilities
of patients with chronic stroke in a chronic period.
These basically include: functional upper and lower
limb movements, body and pelvic control that nor-
malize the control of the body's intact and affected
parts, and the motor response sequence. It is essen-
tial to include walking instruction in the methodol-
ogy, which leads to: normalizing the control of the
lower limbs and facilitating the movement (Vasile-
va et al., 2015; Vasileva et al., 2015; Vasileva et al.,
2017; Lubenova et al,, 2008). The improvement on
the 10™ day of onset treatment in the two groups
is probably due to the fact that the methodologies
used are moderate in intensity and are tailored to
the patient’s individual abilities.

Beneficial effect in patients in the EG remains sig-
nificant in the one month follow-up, which neces-
sitates the need for a sustained KT use of at least 4
weeks and appropriate individual training. Train-
ing in new methods, with the necessary length of
time, changes the brain and creates a new motor
stereotype (Lubenova, Titianova, 2015), Improved
locomotor activity on the 10™ day in a hospital set-
ting under the control of a therapist is maintained
in the middle of life, which has been linked to the
positive influence of the surrounding and psycho-
social factors relevant to the performance of mo-
tor tasks. Apparently these home-based factors are
beneficial and provide an opportunity to generalize
acquired skills (Dijoseph, 1982; Iwarsson, Isacsson,
1997). Grigorova-Petrova K., (2014) confirms that
the duration is essential for the recovery of patients
with stroke in an acute period with a 4-week KT

program. There is a significant improvement in ev-
eryday activities evaluated throughout the Barthel
Index to moderate dependence on day-to-day ac-
tivities of the 1% month following the incident, The
author demonstrates the positive effect of the ap-
plied KT in an acute period after ischemic stroke
and the need for continuation of the KT to achiev-
ing patient independence in everyday life, which
has been reported for most follow-up activities
of the FIM test in this study (Grigorova-Petrova,
2014). Differences in mild and moderate changes
can be explained by the fact that functional recov-
ery involves more than the restitution of body func-
tions. In particular, recent studies exploring human
kinematics show that improving fine movements
and gait is largely based on the use of compensato-
ry motion strategies to help patients learn to cope
with the existing neurological deficit (Kwakkel et
al., 2004). The use of specialized KT has a beneficial
effect on the functional mobility of patients with
stroke in a chronic period. The effect is positive and
continues until the end of the intervention period
in the EG (Indredavik et al., 1998; O’Sullivan, 2007;
Pollock et al., 2014).

Congclusion

The presented data clearly underline the different
tendency of the changes in the all patients and the
significant early and late effects of SKTM in pa-
tients with supratentorial unilateral stroke in the
chronic period. In the EG, a significant improve-
ment was observed on the 1* month post-initiation
of kinesitherapy, with a p <0.001 level of signifi-
cance during treatment, whereas in the controls the
observed positive effect on day 10 decreased and
patients regained baseline. The applied short-term
kinesitherapy has no long-lasting effect.
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ABSTRACT

AIM: To evaluate the effect of physiotherapeutic (PT) methodology including inspiratory training device on functional
status in patients with acute exacerbation of chronic obstructive pulmonary disease (COPD} and chronic respiratory
failure (CRF) in clinical stage. '

METHODS: 20 patients with exacerbation of COPD in clinical stage divided into experimental group (EG) and control
(CG) were examined. One week in-hospital physical therapy sessions were conducted. Al patients were applied the
same PT methodology, but in the EG in addition was included individual inspiratory training device without resistance
of inhaled air. For the purpose of the study are double-tracked and evaluated the following tests and measures: breathing
rate at rest, saturation and two apneic tests.

RESULTS: After completion of the PT sessions there is an increase in saturation, in the strength of intercostal muscles
and diaphragm according the tests for inspiratory and expiratory apnea and decrease in the respiratory rate at rest in
both groups, but in the EG the results were better in mean values.

CONCLUSIONS: The use of inspiratory training device without resistance in patients with COPD and CRF in a period

of exacerbation in clinical stage leads to significant positive effect on studied parameters.

Key words: COPD; inspiratory training device; physiotherapy

Introduction

Chronic obstructive pulmonary disease (COPD), is
a group of respiratory diseases, including pulmo-
nary emphysema and chronic obstructive bron-
chitis, which almost always present together in
varying degrees of manifestation with progressive
development of chronic respiratory failure (CRF).

COPD is considered to be a major global epidemic,
as one in ten adults over 40 years most likely has
COPD. Almost 3 milion people worldwide have
died from COPD annually. According to the World
Health Organization, COPD is the sixth leading
cause of death in the world. The prediction is that
by 2020 COPD is going to be the third leading
cause of death worldwide after the heart attack and
stroke (Kostov, 2004).

Pulmonary rehabilitation is integrated into the over-

all approach of treating patients and it is individual-
ly aimed at reducing the burden of respiratory com-
plaints, optimizing the functional status, keeping
patients in a stable condition, preventing the com-
plications of other organs and systems, and reduc-
ing the economic expenses and the need for health
care. Moreover, it is the most effective therapeutic
strategy for reducing breathlessness, improving the
physical endurance, and improving the quality of
life compared to the standard and self- medication
treatment (Kostov, 2004; Karaneshev, 1991).

The physiotherapy is the most important part of a
complex pulmonary rehabilitation. It positively af-
fects patients with COPD and CRF at all stages of the
disease (Berry et al., 1999), and the long-term effect
of a PT course of treatment is undoubtedly proven
(Foglio et al., 1999; Griffiths et al.,, 2000; Young et
al., 1999). One of the most common causes of pro-
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gressive worsening of pulmonary function and the
progressive development of a chronic respiratory
failure is Chronic Obstructive Pulmonary Disease.

Chronic respiratory failure is a disease state in
which the exchange of oxygen and carbon diox-
ide between the atmosphere and the blood in the
lungs is impaired, and the normal oxygen content
(hypoxemia), and later the carbon dioxide in the
arterial blood (hypercapnia), can not be supported.
CRF occurs in a number of acute and chronic dis-
eases of the cardiorespiratory system, blood diseas-
es, some diseases of the central nervous system and
others. The most progressive chronic bronchopul-
monary diseases cause respiratory failure, which is
often accompanied by a cardiovascular failure and
neuropsychiatric syndrome. Depending on the na-
ture of the underlying disease process, respiratory
failure occurs acutely or chronically. Chronic pul-
monary failure develops progressively over most
chronic diffuse bronchopulmonary diseases, most
commonly due to the chronic bronchitis, bronchi-
al asthma, and pulmonary emphysema. All other
diffuse diseases of the lungs and thorax could also
cause respiratory failure (Dimitrova, 2009).

Targeted respiratory rehabilitation is recommend-
ed for all patients, especially if they have reduced
physical tolerance, dyspnea on exertion, fatigue,
and/or impaired daily motor activity. The early ad-
ministration of PT in COPD patients has demon-
strated clinically significant improvements in the
quality of life and health status (Dimitrova, 2013).

Weakness of the respiratory muscles in the majority
of COPD patients, even in the early stages of the
diseases, is observed and it leads to the appearance
of hypercapnia, dyspnea, night oxygen desatura-
tion, and reduced functional walking options. It is
proven that during physical exercises, diaphragm
work increases in COPD patients as compared to
healthy individuals, and causes quicker respiratory
muscle fatigue and shortness of breath.

Inspiratory muscle training (IMT), in addition to
the selected physiotherapeutic methodology, is
suitable for use in a number of respiratory illnesses,
but studies on its influence on the functional status
of patients with COPD at the clinical stage are quite
controversial, Some researchers conclude that IMT
increases the muscle strength and endurance of the
respiratory muscles and reduces the dyspnea. Other

authors believe that adding of IMT to the general
training program does not significantly improve the
physical capacity and quality of life of the patients.
'The exact characteristics of the patients with COPD,
which require the inclusion of IMT with devices
as part of the therapeutic exercises in PT sessions,
have not yet been established (Gosselink, 2011).

This study aimed to research the effect of the use
of an inspiratory training device without resistance
on the functional status of patients with CRF due to
exacerbation of COPD.

Material and methods

Twenty patients with exacerbation of COPD and
CRF in the St. Anna University Hospital — Sofia,
were examined. The study covers the period from
the hospitalization of patients and administration
of physiotherapy to their discharge from the pul-
monary disease clinic (an average of 7 days). The
contingent was divided into two groups — control
(CG) and experimental (EG) (Table 1). The EG
consisted of 10 patients selected according to their
desire to perform an inspiratory training with an
individual Coach2 Incentive Spirometer without
resistance, in addition to the individual PT pro-
cedures. The CG included 10 patients who were
treated with the same PT methodology as the EG
but without an inspiratory training device. The pa-
tients were in the second stage of COPD according
to GOLD (Global Initiave for Chronic Obstructive
Pulmonary Disease, 2014) with a mean disease du-
ration over 10 years.

For the purposes of the study, the following indi-
cators were tracked and evaluated: respiratory rate
at rest (number of inspirations/min.), oxygen satu-
ration at rest (%), inspiratory and expiratory apnea
tests (sec.).

The PT complex comprised the following adminis-
tered to patients in both groups: nasal, thoracic and
diaphragmatic breathing; rhythmic exercises for
distal muscle groups; resistance exercises against
upper limbs; specific breathing techniques; relaxing
massage of the intercostal muscles; active exercises
including slopes and curves; exercise to stimulate
expectoration and coughing, and dosed walking.

The patients from the EG performed an inspiration-
al muscle training with an individual Feedback De-
vice Coach 2 Incentive Spirometer without inspi-
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ratory resistance. All patients in the experimental
group, after the initial tests, were given inspiratory
exercise devices and precise and clear instructions,
in order to allow them to practice 3-4 times a day
for self-training. According to the norm, depend-
ing on the height, gender and age of the patients,
the maximum amount of air was set to be inhaled
slowly and gradually. The inspiration itself was
through the mouthpiece which is linked to the sec-
tion that shows how steady the breathing is, and in
turn is related to the section indicating the amount
of inhaled air. Each series consisted of 3-4 inspira-
tions and after each inhalation a rest of 30 sec. was
made. The inhalation time duration must be at Jeast
3 sec. 34 series of inspirations were performed
throughout the duration of the whole day. The use
of this device, provided with a scale allowing visual
control of the velocity and volume of the breathed
air, stimulated a slow and deep inhalation. The aim
was to improve the strength and endurance of the
inspiratory muscles.

In the clinical stage of treatment, the load was de-
termined by the patient’s current status. The func-
tional capabilities of patients and their clinical con-
ditions were taken into consideration, and the load
was optimal and distributed twice a day.

Student's t-criterion was used to determine the

change significance for each group in the course of
treatment, and the significance of the changes be-
tween the two groups.

Results and discussion
The general characteristic of the surveyed contin-
gent is presented on table 1.

Table 1. Common characteristic of the
contingent

Group

EG CG
Parameter

Mean age 59,5+89 67,8138

41-50 years 0 1

5160 years 2 4

61-70 years 6 5

71-80 years 2 0

Gender male 4 5

female 6 5

Smoking status 5 2

EG - experimental group; CG - control group

The results of monitored saturation, respiratory fre-
quency at rest, and functional breathing tests, ob-
jectively reflect the changes in the cardiorespiratory
system in both groups of patients, and are present-
ed on table 2.

Table 2. Changes of the respiratory parameters and the saturation (mean value and standard
deviation) in the experimental and control groups before and after treatment

Parameter Group mean value & SD mean valite £ SD Difference (X,-X)
. EG 235+2.6 208 £ 1.8 -2.7
Respiratory rate at rest
.. CG 240208 214 £0.5%* -2.6
(number of breaths/min) p 0.605 0.350
EG 91.6 6.0 94,5 & 5.8%* 2.9
Saturation at rest (%) CcG 81.9£7.1 77.39 + 8.60** 51
P 0,010 0.010
EG 184+6.2 21.5 £ 540 3l
Inspiratory apnea (sec} CG 19019 20.9 £ 1.8 1.9
P 0.788 0.761
EG 159 +£4.7 18.9 £ 3.6 3.0
Expiratory apnea (sec} CG 160 1.4 77.3948.60"** 2.1
P 0.944 0.579

EG-experimental group; CG-control group; X - mean values before treatment X, - mean values after treafment; SD -
standard deviation; p-significant difference between the EG and CG (Student t-fest) *** p<0.001, ** p < 0.01

The two apneic tests reflect the condition of the car-
diorespiratory system. There are no fixed norms for
the parameters of inspiratory and expiratory apnea
in elderly people.

As it is known, the expiratory apnea test provides
indirect information about the left atrial and left
ventricular functional conditions, and the inspira-
tory apnea test provides indirect information about
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the right heart half. The inspiration increases intra-
thoracic pressure, which prevents blood movement
from the right ventricle to the lungs. In healthy mid-
dle-aged individuals, the breathing retention time
after inspiration usually is an average of 40-50 sec.,
and the breathing retention time after expiration is
30 sec. on average. An inspiratory test under 15 sec.
and expiratory test under 10 sec. is considered to be
a sign of impaired cardiac and pulmonary function
{Sliinchev, Toteva, 1975; Slinchev at al., 1986).

The results of the two apneic tests from the patients
in the EG, before the applied PT, were on average
18.4 sec. for the inspiratory apnea and on average
of 15.9 sec. for expiratory apnea. This indicates
worsening cardiac function, specifically in the right
ventricle and right atrium. The results for the CG
at the beggining of the study were slightly higher
than results in the EG. Regarding the inspiratory
apnea, an average score of 19 sec. was recorded, and
an average of 16 sec. was recorded in the expirato-
ry apnea. (Table 2). At the end of the study an im-
provement in both groups was observed, and in the
experimental group the two apneic samples were
improved on average by 3 sec., and apneic samples
in the CG were improved on average by 2 sec. The
results at the end of the study showed a statistically
significant increase in time for both inspiration and
expiration (p <0.01).

Oxygen blood saturation at rest is relatively con-
stant, and it is difficult to influence. Changes at the
end of the study were insignificant and unreliable.
Against the background of stable oxygen saturation,
an increase in breathing hold time was observed,
which had a direct relationship to the haemody-
namics and breathing. We take these small but uni-
directional in dynamics results as a consequence of
purposefully applied physiotherapy.

The respiratory rate at rest, measured at the begin-
ning and the end of the study, showed significant
reductions in both groups, and it was important to
take into account that the mean values (20.8 £ 1.8)
in the experimental group were close to the norm
(16-20 inspirations/min}.

The application of a respiratory training device is an
appropriate addition to the PT complex to improve
the functional condition of the patients, because it
gives positive results, it is safe, easy, and convenient
to use, and it does not require continuous control by

a physiotherapist.

Conclusion

In conclusion, the present study shows that the
use of a non-resistance inducer device in COPD
patients at the clinical stage is appropriate and has
a positive effect on oxygen saturation, respiratory
muscular strength, and respiratory rate at rest.
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