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Aim. Present study aimed to identify the effect of an inspiratory muscle strength training
program versus sham inspiratory muscle strength training program on the dyspnoea arising from
unsupported arm elevation in COPD patients. Materials and Methods. Forty four COPD pa-
tients (U-40 to U-50) and with severe COPD (FEV1 = 50-70 % of predicted) were recruited and
assigned to an experimental (EXP) or control group (CON). The training program consisted of
5 sessions/wk, (6 x 3 minute bouts of loaded breathing with 2 minutes rest periods between
bouts) during 10 wk. Results. The outcome measured included airway obstruction (FEV1, FVC,
FEV1/FVC, and PEFR), inspiratory muscle strength (maximal inspiratory pressure (PI, max)),
and exercise capacity (six minute walk distance test (6MWDT)). Our inspiratory muscle strength
training program improves of all parameters of the EXP, but no significant improve is at the level
of FVC, FEV1, FEVI/FVC, PEFR, 6MWDT, SpO, before and after 6MWDT, PI, max, and
dyspnoea (VAS) after sham inspiratory muscle strength training program for CON. FEV1 before
training for EXP was (54,81 + 3,53) and after training improved into (70,87 + 1,54) while for
CON was (77,81 + 6,00) before training and (77,93 + 5,8) after training. Conclusion. Our study
found that SIMT by using threshold loading device resulted in improve pulmonary function in-
dices and then alleviate symptoms and improve UAE performance, in addition to develop dysp-
noea. Therefore, S-SIMT didn’t lead to develop breathing symptoms, pulmonary function, and

accessory muscles strength then effected on arm elevation.
Keywords: inspiratory muscle strength training, dyspnoea, unsupported arm elevation,

chronic obstructive pulmonary disease.

1. Introduction

Approximately 47,800 Iraqis (males and fe-
males) have some form of COPD [43]. COPD is
characterised by narrowed airways and signifi-
cant inspiratory muscle atrophy [23]. Patients
breathe at high lung volumes to maintain patency
of their narrowed airways and are forced to gen-
erate greater pressures to overcome elastic recoil
of the hyper inflated respiratory system [5]. In such
breathing patterns, the diaphragm operates at
a disadvantageous part of its length-tension curve
[8, 29] and the pressure generating capacity of
the flattened diaphragm is severely compromised
[15]. From a theoretical perspective it is clear that
any further hindrance to inspiration is likely to
result in dyspnoea in COPD patients. In support
of this, it has been shown that during exercise,
diaphragm work is increased in COPD [21] and
COPD patients use a larger proportion of their
maximal inspiratory pressure (PI, max) than

healthy subjects at a given sub-maximal work-
load [1, 48].

This pattern of breathing is closely related to
the dyspnoea sensation during exercise and may
induce inspiratory muscle fatigue [4, 11]. This
largely explains the reduced exercise capacity
observed in COPD patients [31, 51]. Given
the considerable work performed by the dia-
phragm at rest and particularly during exercise,
the accessory inspiratory muscles are believed to
play an important role in breathing in COPD pa-
tients. Previous studies have reported that unsup-
ported arm elevation (UAE) can produce severe
dyspnoea in COPD patients [50, 53]. Considering
UAE is integral to many normal daily functions,
for example hanging out the washing, shaving,
brushing teeth and combing hair, dyspnoea arising
from these activities can significantly impair
quality of life in COPD patients.

Inspiratory muscle strength training (SIMT)
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methods are used to improve inspiratory muscle
atrophy and reduce dyspnoea in COPD patients
[18]. SIMT protocols typically involve a high
load with little repetitions (5—6 days a week,
15-30 minute at day, 4-12 weeks and training
loads are 50-80 % of PI, max) [66, 17]. To examine
the efficacy of SIMT, it is recommended that
controls participate in sham-inspiratory strength
training (S-SIMT) as it is suggested to provide
the least biased estimates of treatment effects
(Puhan and Schu™nemann, 2009). S-SIMT proto-
cols are the same as SIMT except the load is
maintained at 10 % of PI, max [26, 58].

A recent systematic review [25] has shown
few changes in quality of life, six minute walk,
functional exercise capacity and MIP in the group
who received IMT compared with the sham
group which did not have a significant effect.
Some other studies showed a 6 minute walk was
improved after limb muscle strength training in
COPD patients [47] 6 Minute Walk also is con-
sidered a good predictor for dyspnoea after
training by another studies [42, 63]. In contrast,
no study into the effects of SIMT with UAE on
FVC, FEV1, FEV1/ FVC, PEFR, 6MWDT, SpO,
before and after 6SMWDT, PI, max, and dyspnoea
(VAS) has been conducted in COPD patients.
In addition, no study has compared effects be-
tween SIMT and sham-SIMT with UAE on pre-
vious parameters in COPD patients. Just studies
which were used IMT to improve SIMT, endu-
rance IMT, dyspnoea and some other symptoms
such (VO, max, VE max and functional capa-
city). However, these results have not been
enough to improve quality of life for patients
with COPD and improve the impaired accessory
inspiratory muscles which are responsible increa-
sing dyspnoea in COPD patients [13]. It is also
worth noting the time consuming nature of en-
durance training sessions which contrasts with
the brief bouts of maximal contractions that can
confer optimal gains in muscle strength [54, 67].

The most appropriate SIMT protocol to re-
duce dyspnoea during UAE, and improve exer-
cise capacity remains unclear. Indeed, the most
recent ACCP/AACVPR Pulmonary Rehabilita-
tion Guidelines conclude that “the scientific evi-
dence does not support the routine use of IMT as
an essential component of pulmonary rehabilita-
tion” and calls for a large-scale, multicentre ran-
domised controlled trial (RCT) be performed
with appropriate statistical power to more com-
pletely examine the role of IMT in treating pa-
tients with COPD [28, 30, 33]. However, the main
aim of our study is to know the effects of SIMT
vs S-SIMT on the dyspnoea arising from UAE in
COPD patients.

2. Materials and Methods

2.1. Participants

The number of participants required for this
study was calculated to be 44, based on the preva-
lence of moderate to severe COPD in Babylon,
Iraq (n = 2400) [63], an effect size of 10 % + SD
5 % and the power of the sample size calculation
(0,80, C.I. = 20 % and P < 0,05). The effect size
was estimated from previous studies that have
reported a mean effect size of 0,73 for changes in
PI, max, 0,20 for changes in six minute walk,
0,46 for changes in visual analog scale (VAS)
[25, 37, 46]. Table 1 showed physical and pulmo-
nary function characteristics in COPD subjects.

Participants recruited on the basis of age,
sex, COPD severity, existing co-morbidities and
treatment/management practices. The prevalence
of COPD differs marginally between males and
females in Iraq; however it does increase with
age. The severity of COPD is typically classi-
fied/diagnosed by the percentage reduction in
predicted FEV1, with dyspnoea most prominent
in severe COPD patients (FEV1 = 50-70 %)
[34]. Therefore, we intend to recruit 44 patients
between the ages 40-50 years old with severe
COPD (FEV1 = 50-70 % of predicted). Previous
studies investigating the benefits of inspiratory

Table 1

Physical and pulmonary function characteristics in COPD subjects

Characteristics Mean SD Median Skewness coefficient
Age, Yr 43,13 4,02 45,00 0,54
Height, Cm 164,00 7,41 166,00 0,47
Weight, Kg 75,03 5,23 77,00 0,51
Duration of Disease, Mh 18,02 3,16 19,00 0,32
FEV1 % Pred 52,11 4,53 54,00 0,41
Duration of Smoking, Yr 14,14 2,52 15,00 0,53
BMI, Kg 27,8 3,14 25,00 0,44
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Table 2
The equal between both groups in physical and pulmonary function characteristics
. Experiment Control T-test .
Characteristics Mean 3D Mean 3D Caloulated Sig Significant
FVC % pred 77,86 9,04 77,92 9,05 0,43 0,37 No S
FEV1 % pred 52,82 3,43 52,94 3,82 1,02 0,43 No S
FEV1/FVC % pred 67,37 4,05 67,5 4,22 0,596 0,59 No S
PEFR % pred 38,25 7,63 38,31 6,92 0,318 0,61 No S
6MWDT Meter 305,9 26,81 306,4 26,41 1,32 0,18 No S
SpO2 before GIMWDT % pred 94,50 1,76 94,62 1,91 0,59 0,39 No S
SpO2 after 6MWDT % pred 93,62 2,27 93,81 2,20 1,24 0,47 No S
PI, max cm H,0 47,00 3,08 47,06 4,07 0,52 0,45 No S
VAS Degree 6,71 1,61 6,46 1,68 1,03 0,60 No S

muscle training have used similar cohorts [6, 32,
35, 36, 64].

Table 1 shows that participants were homo-
geneous in our study characteristics because
all skewness coefficient values are between
(-1 to +1).

Researcher divided participants into two
groups (experiment and control groups), each
group involved (22) patients and to achieve the
equal between groups we used independent sam-
ples T-test and the results are shown in table 2.

Table 2 shows that T-test values greater than
(0,05) which mean no significant differences be-
tween both groups in physical and pulmonary
function characteristics. However, both groups
are equal.

2.2. Exclusion criteria

Patients dependent on supplemental oxygen
therapy are excluded, as it has been shown that
long-term oxygen therapy of hypoxemic COPD
patients with chronic respiratory failure can im-
prove exercise capacity, survival, sleep, dysp-
noea, PI, max and quality of life [2, 49, 61, 62].
Additionally, patients diagnosed as asthmatic,
suffering acute or chronic heart failure (hypoxe-
mia, hypercapnia, right heart failure and left ven-
tricular systolic dysfunction, etc), or suffering
hayfever, chronic sinusitis and pneumoconiosis
were not eligible for inclusion in this study. Only
those who meet strict inclusion criteria invited to
participate in the study. Twenty two, healthy, age
and sex matched controls recruited to participate
in baseline testing measures.

Patients with severe COPD recruited for the
study from a Morjan hospital. The patients were
all new to an SIMT program and patients unable
to complete a program of SIMT did not recruit.
Our institutional ethics board approved all proto-
cols and all the patients gave their informed con-
sent prior to participating in the study.

2.3. Outcome Measures

2.3.1. Airway Obstruction

FEV1, FVC, FEVI/FVC, and PEFR used to
assess the severity of airway obstruction. A spi-
rometer [10] used to measure FEVI1, FVC,
FEV1/FVC, and PEFR. The spirometer is a sim-
ple test and an essential tool in the diagnoses of
airway obstruction. Variability of spirometric
measurements is greater than in most other clini-
cal laboratory tests because the result is highly
dependent on the consistency of the efforts made
by patients and technicians [14, 65]. In addition,
American thoracic society recommends the use
of FEV1, FVC, FEVI/FVC, and PEFR to diag-
nose the severity of airway obstruction to detect
COPD in patients [3].

Testing Procedures:

— Pre-test instructions: Participants asked not
to smoke or drink tea or coffee on the morning of
the measurements.

— Testing  instructions: FEV1, FVC,
FEV1/FVC, and PEFR assessed under 1 condi-
tion: seated with unsupported arm elevation
(UAE). Patients instructed to breathe in fully,
seal their lips around the mouthpiece, force
the air out of the chest as hard and fast as they
can until their lungs are completely “empty” and
breathe in again and relax. Exhalation must con-
tinue until no more air can be exhaled, must be at
least 6 seconds, and can take up to 15 seconds or
more [10]. Three trials conducted using a compu-
terized spirometer and the best trial recorded.

2.3.2. Severity of Dyspnoea

A visual analogue scale (VAS) [16, 68, 5]
used to quantify the severity and progression of
dyspnoea. The VAS is a 100 mm scale with se-
verity descriptors, such as “no change in breath-
lessness” and “great breathlessness” which corres-
pond to markings along the scale [16]. The VAS
is simple to administer and has been found to be

72

Human. Sport. Medicine
2017, vol. 17, no. 2, pp. 70-80



Ma3suH Xadu K3ap, AMmaH X. Xadu

BnusiHue cunoeoli mpeHUpoe8Ku
ObixameJsibHbIX MbIWY, Ha 00bIWKY...

a valid measure of the intensity of breathlessness
[5], reliable over short periods of time, sensitive
to change, and correlates with minute ventilation
and oxygen consumption during exercise in sub-
jects with COPD [40, 41]. For example, a dif-
ference of one point on the VAS has clinical sig-
nificance [60]. Furthermore, the VAS is a widely
used tool for quantifying dyspnoea during exer-
cise testing in patients with chronic obstructive
pulmonary disease (COPD) [45].

Testing Procedure:

— Pre-test instructions: Participants asked not
to smoke or drink tea or coffee on the morning of
the measurements.

— Testing instructions: Dyspnoea assessed
under 1 condition: seated with unsupported arm
elevation (UAE). Subjects asked to breathe at
arate and depth that would be most comfortable
to them and such that they can maintain the brea-
thing pattern for at least 10—15 min. the partici-
pant sit on the chair with their arms flexed to 90°
without any additional support (UAE) for a pe-
riod of 3 minutes. Every minute, the subject will
be asked to rate breathlessness on the VAS by
pointing to the value corresponding to their most
relevant descriptor of breathlessness [46].

2.3.3. Inspiratory Muscle Strength

Maximal inspiratory pressure (PI, max) as-
sessed as a measure of inspiratory muscle strength.
It is validity and reliability to measure PI, max
[13]. A (Model MP-45, Validyne Corp, North-
ridge, California, USA) pressure transducer used
to measure airway pressures which connects into
PowerLab (ML848/ 426-0341, AD Instruments,
Australia). A tube type mouthpiece connected to
a pressure transducer by 60 cm of pressure tubing.
And an air leak provided at mouthpiece with
a small hole (diameter = 1,6 mm) to minimize
the contribution of ducal muscles during the ma-
neuver. Using a pressure transducer to measure
relaxed airway pressure (mouth pressure) is
the most valid and reliable way [6].

Testing Procedure:

— Pre-test instructions: Participants asked not
to smoke or drink tea or coffee on the morning of
the measurements.

— Testing instructions: Maximal inspiratory
pressure assessed under 1 condition: Subjects
seated with their arms flexed to 90° without any
additional support (UAE) asked to perform 2 sets
of five PI, max maneuvers with 1 minute rest be-
tween maneuvers and 5 minutes rest between sets.
The inspiratory pressure measured at the mouth
from residual volume to total lung capacity.

The PI, max defined as the trial with the largest
negative and positive pressure respectively, sus-
tained for 1 second against an occluded airway
[13]. The procedure then repeated.

2.3.4. Exercise Capacity

The six minute walk distance test (6MWDT)
used to assess exercise capacity. The 6MWDT is
a reliable and safe tool to assess the functional
status of patients suffering from pulmonary di-
seases [20] and has previously been used to as
an outcome measure to determine the effective-
ness of treatment for patients with COPD [20].
It is also commonly used to evaluate breathless-
ness during walking [12]. The 6MWDT per-
formed in accordance with the standard protocol
provided by Guyatt and his colleagues (1985).
The distance the patient was able to walk in
6 min determined in a measured corridor as de-
scribed for the 6-min walk test by [27].

Testing Procedure:

— Pre-test instructions: Participants asked not
to smoke or drink tea or coffee on the morning of
the measurements.

— Testing instructions: Participants com-
menced a 6MWD test. Participants instructed to
walk at their fastest pace and cover the longest
possible distance in 6 minutes. The test per-
formed just once. At the beginning of the test and
immediately after the sixth minute, SpO, was
assessed by use Pulse Oximeter device.

Inspiratory Muscle Strength

Training Procedures

Participants with COPD randomized into
two SIMT groups. Participants attended a 1 hour
familiarization session where the specific training
protocol instructed and the necessary training
equipment and exercise adherence diary distri-
buted. Two groups completed a 30 minute training
protocol using the same inspiratory muscle strength
training device (occluded airway device that
allows variable loading), five days per week for
10 consecutive weeks. Training completed by
myself in the lap of Morjan hospital. The specific
training protocol slightly differ for each group
as follows.

Group 1 — SIMT with UAE: The participant
remains seated with arms rose to 90 degrees flexion
(UAE) and completes 6 x 3 minute bouts of
loaded breathing with 2 minute rest periods be-
tween bouts. The patients breathed against a load
equivalent to 50-70 % of their baseline PI, max.
The starting load was 50 % in week 1, 2, 3 and 4.
Then, the load increased up to 55 % in week 5, 6, 7
and 8. In last 2 weeks, the load increased up to 60 %.
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Group 2 — S-SIMT with UAE: The partici-
pant remains seated with arms rose to 90 degrees
flexion (UAE) and completes 6 x 3 minute bouts
of low-unloaded breathing with 2 minute rest
periods between bouts. Patients breathed against
a load equivalent to 10 % of their baseline PI,
max throughout the 10 week period.

2.4. Data Analysis

We choose FVC, FEV1, FEV1/ FVC, PEFR,
6MWDT, SpO, before and after 6MWDT, PI,
max, and dyspnoea (VAS) at baseline tests post
training. We compared between improvements in
FVC, FEV1, FEV1/ FVC, PEFR, 6MWDT, SpO,
before and after 6MWDT, PI, max, and dyspnoea
(VAS) that can be achieved and sustained during
10 weeks program of SIMT with UAE vs sham-
SIMT. On theoretical grounds, it seems plausible
that inspiratory muscle strength training should
improve PI, max and alleviate the dyspnoea during
UAE in COPD npatients, regardless of whether
such dyspnoea is due to impaired mechanical
action of the accessory inspiratory muscles, stiff-
ening of the ribcage or weight bearing load on
the ribcage.

3. Results and Discussion

3.1. Results

Through the functional and physical mea-
surements of participants (Table 2), no statistical
differences were noted between the 2 groups for
the above variables: FVC, FEV1, FEV1/FVC,
PEFR, 6MWDT, SpO, before and after 6SMWDT,
PI, max, and dyspnoea (VAS) (P>0,05).
The T-test allowed us to conclude that the two
groups SIMT and S-SIMT have similar dyspnoea.

The differences in the FVC, FEV1, FEVI/FVC,
PEFR, 6MWDT, SpO, before and after 6SMWDT,
PI, max, and dyspnoea (VAS) values of the expe-
riment and control groups of our population be-
fore versus after training program are summa-
rized in Table 3 and 4. In experiment group,
the FVC increase is significant; it is of the order
of 77,86 + 9,04 and 85,18 + 3,31 (% Pred), re-
spectively (P < 0,05), while it is only 77,81 +
+ 6,00 and 77,93 £ 5,8 (% Pred) in control group
(P >0,05).

Similarly, the FEV1, FEV1/FVC, PEFR,
SpO, before 6MWDT and SpO, after 6MWDT,
PI, max, and dyspnoea VAS increase is more

Table 3
FVC, FEV1, FEV1/FVC, PEFR, 6MWDT, SpO. before and after 6MWDT, PI, max,
and dyspnoea (VAS) before versus after training program of experiment group
Parameters Before After T-test Significant
Mean SD Mean SD Calculated Sig
FVC % pred 79,87 9,04 84,18 3,31 3,31 0,005 S
FEV1 % pred 54,81 3,53 70,87 1,54 16,07 0,000 S
FEV1/FVC % pred 69,37 5,05 86,37 2,62 14,9 0,000 S
PEFR % pred 38,25 7,63 87,75 3,27 20,6 0,000 S
6MWDT Meter 326,9 28,91 490,3 44,28 10,48 0.000 S
SpO, before GMWDT % pred 94,5 1,75 96,87 0,71 5,32 0.000 S
SpO, after GMWDT % pred 93,62 2,47 95,68 1,35 3,84 0,02 S
PI, max cm H,O 47,00 4,08 48,25 4,38 2,26 0,04 S
VAS Degree 6,51 1,60 4,57 1,02 3,91 0,001 S
Table 4
FVC, FEV1, FEV1/FVC, PEFR, 6MWDT, SpO, before and after 6MWDT, PI, max,
and dyspnoea (VAS) before versus after training program of control group
Parameters Before After T-test Significant
Mean SD Mean SD Calculated Sig
FVC % pred 77,81 6,00 77,93 5,8 1,00 0,33 No S
FEV1 % pred 55,63 3,3 59,00 7,30 1,50 0,15 No S
FEV1/FVC % pred 69,19 5,90 73,5 6,14 12,02 0,16 No S
PEFR % pred 44,18 8,47 41,37 4,68 1,24 0,23 No S
6MWDT Meter 304,6 25,65 318,0 21,97 0,605 0,55 No S
SpO, before GMWDT % pred 95,18 2,48 94,87 2,24 0,96 0,35 No S
SpO, after GMWDT % pred 93,18 2,90 93,25 2,56 0,293 0,771 No S
PI, max cm H,O 44,75 4,53 44,18 4,27 1,37 0,18 No S
VAS Degree 7,75 1,34 7,50 1,09 1,29 0,21 No S
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pronounced in the experimental group compared
to that of control group. In the experimental
group it is, respectively, before training 54,81 +
+ 3,53, 69,37 £5,05, 38,25 £ 7,63; 326,9 + 28,91,
94,5 £ 1,75; 93,62 + 2,47 (% Pred); 47,00 + 4,08
(cm H,0), and 6,51 £ 1.60 (Degree) (P < 0.05),
and after training 70,87 + 1,54, 86,37 + 2,62,
87,75 £ 3,27,490,3 + 44,28, 96,87 £ 0,71, 95,68 +
+ 1,35 (% Pred); 48,25 £ 4,38 (cm H,0), and
4,57 £ 1,02 (Degree) (P < 0.05). In control group
increase is before training only 77,81 + 6,00,
55,63 + 3,3, 69,19 + 5,90, 44,18 + 8,47, 304,6 =
+ 25,65, 95,18 + 2,48, 93,18 £ 2,90 (% Pred);
44,75 £ 4,53 (cm H,0), and 7,75 + 1,34 (Degree)
(P < 0,05), while after training is only 77,93 +
+5,8, 59,00 + 7,30, 73,5 + 6,14, 41,37 £ 4,68,
318,0 £21,97, 94,87 £ 2,24, 93,25 + 2,56 (% Pred),
44,18 + 4,27 (cm H,0), 7,50 £ 1,09 (Degree)
(P < 0,05). No significant increase is noticeable
in control group compared to experiment group.

Before training, all our parameters were sig-
nificantly similar in the two groups. FVC, FEV1,
FEV1/FVC, PEFR, 6MWDT, SpO, before and
after 6OMWDT, PI, max, and dyspnoea (VAS),
Table 3 shows significant differences between
before and after training (P < 0,005).

Our SIMT program improves of all para-
meters in the experimental group, but no signifi-
cant improve is at the level of FVC, FEVI,
FEV1/FVC, PEFR, 6MWDT, SpO, before and
after 6MWDT, PI, max, and dyspnoea (VAS)
after S-SIMT.

3.2. Discussion

This study measured the effects of inspirato-
ry muscle strength training (SIMT) vs sham in-
spiratory muscle strength training (S-SIMT) on
the dyspnoea arising from unsupported arm ele-
vation in COPD subjects. The findings of this
study revealed that in the experimental group,
the FVC, FEV1, FEVI/FVC, PEFR, 6MWDT,
SpO, before and after GMWDT, PI,max, and dysp-
noea (VAS) significantly increased. In the control
group, there was no significant difference be-
tween before and after training in all study para-
meters which mentioned above.

Very little researches into the effects of in-
spiratory muscle strength training have been con-
ducted in COPD patients. When comparing
the relative merits of strength versus inspiratory
muscle endurance training. Our founding agree-
ment with founding of [9] showed that inspirato-
ry muscle strength training uses to improve mus-
cle strength and maximal sustainable ventilation
capacity or maximal voluntary ventilation. Mador

et al. [39] found when added strength training to
an endurance exercise program can produce sig-
nificant improvements in muscle strength in pa-
tients with COPD but does not in quality of Life
and maximal exercise capacity because the im-
provement in muscle strength was not large
enough.

Recently studies have used threshold loading,
maximal sustained voluntary ventilation and in-
spiratory resistive breathing techniques to im-
prove the respiratory muscle endurance and
strength training and then quality of life in pa-
tients with COPD [52]. The result studies were
different, [52] using targeted inspiratory resistive
and threshold training to improve respiratory
muscles in COPD patients. In addition, [24]
showed that training using threshold loading im-
proves significantly inspiratory muscle endurance
but not muscle strength. In contrast, Weiner and
colleagues (1992) found that training for 6 months
by using threshold loading improves inspiratory
muscle endurance and strength. Our results con-
firm that SIMT by using threshold loading device
during UAE lead to improve breathing muscles
strength and pulmonary function as well as
dyspnea.

To my personal knowledge, the different re-
sults for these studies to improve dyspnoea and
quality of life by using inspiratory muscle endu-
rance and strength training are due to small atten-
tion to training intensity, study design, outcome
measures and statistical power that will help to
provide better guidance regarding the role of in-
spiratory muscle training in pulmonary rehabilita-
tion programs. However, it shows that no study
used inspiratory muscle strength training by thre-
shold pressure device during UAE to improve
accessory inspiratory muscles, severity of dysp-
noea and then quality of life in COPD patients.
Our study compared between two kinds of training
with UAE such as moderate intensity and low
intensity, we found that moderate intensity re-
sults in improve accessory inspiratory muscles,
severity of dyspnoea and then quality of life in
COPD patients, but we couldn’t find that with
low intensity training.

Clinical studies have shown that inspiratory
muscle training with moderate to high intensity is
of benefit to COPD patients [19, 35, 44]. Such
patients report a reduction in the dyspnoea and
fatigue, increased exercise tolerance, and im-
proved health status and quality of life, and dis-
play a reduction in the rate of hospital admissions
[7, 36]. An improvement in exercise strength fol-
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lowing a pulmonary rehabilitation program is
usually accompanied by improved muscle condi-
tion, improved mechanical efficiency, and bene-
ficial adaptations to the breathing pattern [22].

Several studies have investigated the role of
inspiratory muscle training with support arm ele-
vation in COPD patients that have aimed to im-
prove inspiratory muscle endurance rather than
inspiratory muscle strength with UAE. Such stu-
dies have typically reported only insignificant
improvements in dyspnoea scores, exercise tole-
rance and quality of life. Smith et al. [59] found
little evidence of clinically important benefits of
IMT beyond an improvement in results of inspi-
ratory muscle endurance tests. Although rando-
mized controlled trials that evaluated the effect of
inspiratory muscle training were considered, no
distinction was made between trials of IMT vs
conventional care and trials in which IMT was
added to exercise therapy. In addition, Mador et
al. [38] found that inspiratory muscle endurance
training does not improve in quality of life or
exercise performance. In contrast, Scherer et al.
[57] found that inspiratory muscle endurance
training improves dyspnoea, health-related quali-
ty of life, exercise performance and respiratory
muscle in COPD patients.

4. Conclusion

In summary, our study found that SIMT by
using threshold loading device resulted in im-
prove pulmonary function indices and then alle-
viate symptoms and improve UAE performance,
in addition to develop dyspnoea. Therefore,
S-SIMT didn’t lead to develop breathing symp-
toms, pulmonary function, and accessory muscles
strength then effected on arm elevation.
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BNMUAHUE CUNTOBOWU TPEHUPOBKU ObIXATEJIbHbIX MbILUL
HA OAbIWKY, BOSHUKAIOLLYIO NMPU NOOBEME PYK

BE3 NOOAEPXKW Y NALUMEHTOB C XPOHUYECKOW
OBCTPYKTUBHOWN BONE3HbIO NNEFKUX

Ma3uH Xadu K3ap, AMmaH X. Xadu
Xunna, 51001, Upak

Hean. Llenblo HacTosIero MccienoOBaHMsl ObUIO BBIIBUTH BIMSHHE MPOTPAaMMbI CHIOBOM
TpeHUpOBKHU abixarenbHbiX Mbimn (CTAM) Ha oabIIIKy, BOSHUKAIONIYIO NPU ITOAbeME PyK 0e3
MIOJ/IEPXKKH y MAMEeHTOB C XPOHUYECKOH 0OCTpYKTHBHOI OonesHbio nerkux (XOBJI), o cpas-
HEHHIO ¢ 3(p(HEKTOM HMHUTALMOHHOW NMPOrpaMMBbl CHIIOBOM TPEHUPOBKH JIBIXATEIBHBIX MBI
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(M-CTAM). MaTepuaJjibl M1 MeTOABI HCCIEA0BAHMS. YYaCTHUKU UCCie0oBaHus — 44 maiueHTa
¢ XOBJI B Bo3pacre ot 40 1o 50 niet, B TOM ynciie nauneHTsl ¢ Tsoxenon craaueit XOBJI (ODBI1 —
50-70 % ot nomKHOTO) — OBIIM paclpeneieHbl Ha JABE IPyIIbL: dKcrepuMenTanbayo (OI) n
koHTpoNbHYIO (KI'). TpeHnpoBouHas mporpamMMa BKIIFOUaa 5 3aHATHI B Helenro (6 TpeXMUHYT-
HBIX KPYTOB ABIXaTENbHBIX YIIPAXHEHUH C HArPY3KOH C IBYXMUHYTHBIMH HHTEpBaJaMU OTAbBIXA)
Ha nporsbkeHnn 10 Hemenb. PedyibTaTsl HccaenoBanusi. B xone mccnenoBaHns n3Mepsuiuch
mokaszatenu o0cTpykmuu apixaTensHbIX myTei (OPB1, OXKEJL, uanexc Tudduo u I10C), cuna
JIBIXATEJIbHBIX MBI (MaKCUMalIbHOE AaBieHne Baoxa (PI, max)) u cmocoGHOCTh K (hru3mueckoi
Harpy3ke (mmpoba ¢ MecTHMHUHYTHON X0Ap0oH (6MXIT)). YCTaHOBIEHO, YTO MPEIOKEHHAS MPO-
rpaMMa CHJIOBOW TPEHHMPOBKHM JbIXaTeNIbHBIX Ml B OI' crnocoOcTBOBana 3HAYUTEIBHOMY
YIYYIIEHUIO BCEX HCCIIelyeMbIX apaMeTpoB y ucnbityeMsix. [Ipu atom B KI', rae npumensiiach
MMHTALMOHHAs TIPOrpaMMa CHIIOBOW TPEHUPOBKHU JIBIXaTEIbHBIX MBIIIL, HE ObLIO 3ahMKCHpOBa-
HO CTAaTUCTHUYECKH 3HAYMMBIX YJIy4lleHUd Takux mnokasareneit, kak ®XKEJI, ODOBI, unaekc
Tudodno, I[IOC, HackIIeHHE KUCIOPOIOM 10 U Tiociie 6mxt, PI,max u oxpiinka (OrieHHBaIach mo
BU3yaJbHO-aHanoroBoi mkaie). [lokazarens O®B1 B OI' nepen HayanoMm TPEHUPOBKU COCTaB-
msn 54,81 + 3,53, a mocie TpeHnpoBKH Bo3poc Ao 70,87 = 1,54. IIpu 3TOM COOTBETCTBYIOIINI
mokazarens B KI' cocrasun 77,81 + 6,00 mo tperupoBku u 77,93 £+ 5,8 mocie TpernpoBku. 3a-
KJII0o4eHue. YcraHosieHo, uro CT/IM ¢ mpuMeHeHreM MOpOTroBOi HArpy3KH YIIy4IIaeT MmoKa3a-
Tenu (PyHKLIUM JIETKUX, KyMUpPys CUMITOMBI M oOnerdas moabeM pyK 0€3 MOIJEpKKH, B TOM
qucie Kynupyst oabliky. Bmecte ¢ Tem, npumenenue M-CT/IM He uMeno mojaoXuTeIbHOTO d¢-
(eKkTa Ha pecnUpaTOPHYIO CUMITOMATHKY, (DYHKLIHUIO JISTKUX U CHIIy BCIIOMOTATeIbHBIX MBIIILL,
HE BJIHSIS, TAKUM 00pa3oM, Ha [0Ka3aTel MobeMa pyK 0e3 Mo IepiKKy.

Knioueswle cnoga: cunosas mpenuposka ObixamenbHbiX Mululy, 00bIUKA, NOOHAMuUE PYK be3
NO00ePIHCKU, XPOHUUECKAsL 0OCMPYKMUBHAS 001e3Hb Te2KUX.

Ma3un Xagu K3zap, dakymereT ¢uznueckodl KynbTypsl W CHOPTHBHOW Haykm, Xwwuia, 51001,

Wpax, ammarhadi 1976(@yahoo.com.

Amman X. Xaau, ¢hakynpreT GU3NIEeCKON KyJIbTYphl U CIIOPTUBHOW Hayku, Xwmia, 51001, Upak,

babylonbf(@yahoo.com.
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