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Background: In the process of modernising and improving physical fitness classes on offer, there is a 
growing trend to complement them with extra means characterized by different directions of interactions. 
Training of respiratory muscles (TRM) is one of them used in sports training but also increasingly more 
often in health training. The aim of the study was to assess changes in physical capacity under the 
influence of 6 weeks' training of a different type of inspiratory muscles incorporated into the programme 
of fitness classes for women aged 20-25 years. Material/Methods: The study involved 33 not training 
professionally young women aged 20-25 years. To assess the capacity of the respiratory system, dynamic 
spirometry was performed with a use of the K4b2 Spirometry apparatus by Cosmed company, and 
inspiratory muscle strength was measured with a use of a respiratory pressure meter by Micro Medical. 
Aerobic capacity was evaluated based on a direct method, using an incremental load test until 
exhaustion. Measurements were taken before and after a training session throughout six weeks with a 
frequency of three sessions per week. Results: As a result of a six-week special training in the 
POWERbreathe group there was a significant increase in spirometric indices compared to the initial 
measurement: FVC l (BTPS), FEV1 l (BTPS), PEF (l·secˉ1), MVV (l·minˉ1), MIP (-mH2O). However, apart 
from the above-mentioned effects in the group of those training with bands also a significant increase in 
MEP (cmH2O) was noted compared to the control group. Conclusions: The special inspiratory muscles 
training programme improved the functionality of the respiratory system, which is revealed in the increase 
in indicators characterizing aerobic capacity (with no significant influence on changing the body 
composition). The results obtained in our study indicate the possibility of practical application of 
respiratory training simulators in health and recreational physical activities enabling the growth of aerobic 
capacity of those exercising. 
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 abstract 
 Background  In the process of modernising and improving physical fitness classes on offer, there is a  
  growing trend to complement them with extra means characterized by different directions  
  of interactions. Training of respiratory muscles (TRM) is one of them used in sports  
  training but also increasingly more often in health training. The aim of the study was to as- 
  sess changes in physical capacity under the influence of 6 weeks’ training of a different  
  type of inspiratory muscles incorporated into the programme of fitness classes for women  
  aged 20-25 years.

 Material/Methods  The study involved 33 not training professionally young women aged 20-25 years. To assess 
the capacity of the respiratory sytem, dynamic spirometry was performed with a use of 
the K4b2 Spirometry apparatus by Cosmed company, and inspiratory muscle strength was 
measured with a use of a respiratory pressure meter by Micro Medical. Aerobic capacity 
was evaluated based on a direct method, using an incremental load test until exhaustion. 
Measurements were taken before and after a training session throughout six weeks with a 
frequency of three sessions per week.

 Results  As a result of a six-week special training in the POWERbreathe group there was a signifi-
cant increase in spirometric indices compared to the initial measurement: FVC l (BTPS), 
FEV1 l (BTPS), PEF (l • secˉ1), MVV (l • minˉ1), MIP (-mH2O). However, apart from the above 
mentioned effects in the group of those training with bands also a significant increase in 
MEP (cmH2O) was noted compared to the control group.

 Conclusions   The special inspiratory muscles training programme improved the functionality of the re-
spiratory system, which is revealed in the increase in indicators characterizing aerobic 
capacity (with no significant influence on changing the body composition). The results 
obtained in our study indicate the possibility of practical application of respiratory training 
simulators in health and recreational physical activities enabling the growth of aerobic 
capacity of those exercising.

 Key words inspiratory muscles training, fitness, respiratory system, spirometry, capacity, young  
  women
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introduction 
In the era of interest and increased focus on pro-healthy lifestyle, there is a 
growing need for scientific justification for optimization of physical activity to 
reduce health hazards. It is known that the purpose of physical recreation is 
to satisfy the needs for movement necessary for health as well as for mainte-
nance of fitness and efficiency of the body. A dynamic development of different 
motor forms of a recreational and health nature, defined as fitness, fosters an 
increase in possibilities of adapting it to individual interests and capabilities 
of every person. The main goal of these activities is to increase and mainta-
in at a satisfactory level the fitness and physical capacity supporting health.

Currently in fitness classes more and more attention is paid to the use of a 
large number of different in nature supporting means to increase the effec- 
tiveness of the implemented activities. Physical activity usually comprehen-
sively affects an improvement in many aspects of human functional capacity, 
but it can also work selectively on some of them. To increase the effectiveness 
of such influences, special technical devices can be used, which additionally 
stimulate an increase in the different components of functional capabilities of 
an organism. It is assumed that some of the indicated influences can be ada-
pted and used for pro-health purposes in the system of fitness training. Such 
actions may be based on a physiological assessment of a defined direction, 
scope and specificity of the obtained results. Broad impact concerns the tra-
ining of respiratory muscles (TRM) as a supplement in increasing the capacity 
of the cardiopulmonary system along with a wide range of means, methods 
of application and the direction of impact. Numerous publications show the 
beneficial effect of the training of respiratory muscles among patients with 
diseases of the respiratory system. Such support is commonly used among 
patients suffering from bronchial asthma, emphysema as well as in children 
with scoliosis [1, 2]. The application of resistance exercises to respiratory mu-
scles was also positively reflected in lung diseases [3, 4, 5, 6, 7]. The training 
of respiratory muscles, next to the medical aspects, has a widely described 
application also in professional sport with a view to increasing athletes’ phy-
sical capacity.

Of much specialized equipment used for the training of respiratory muscles 
described in the world literature, in use are, among others, SpiroTiger® [8, 
9], Powerlung [10, 11] and POWERbreathe [12, 13]. A significant number of 
publications in the world literature also concern the application of the tra-
ining of respiratory muscles among healthy non-training persons attesting to 
the functional improvement of the respiratory system [6, 14, 15, 16]. Despite 
many studies available on the above issues, there are few that explain the 
impact of training of inspiratory muscles included in the program of fitness 
classes on an increase in the aerobic capacity of those exercising.

In this study, an assessment of changes under the influence of various types 
of training of inspiratory muscles included in a series of fitness classes on the 
capacity of young women is presented.
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materials and methods 
The study involved 33 women aged 20-25 years. In the course of the experi-
ment, the women were not involved in other forms of fitness nor were they 
active athletes. In the first research group (n = 11), in addition to participa-
tion in a fitness class on stationary bikes, before and after the class women 
performed 3 sets of 20 inhalations and exhalations at ¼ of adjustment (in the 
initial phase), at increased resistance during inhalation and an interval of rest 
lasting 5 minutes. The inspiratory muscles resistance training was conducted 
with a use of POWERbreathe Sports Performance Classic. In the second, expe-
rimental group (n = 11) a simulator was enabled in the form of an elastic band. 
The bands were used throughout the whole training unit on bikes with the 
strength of oppressive weight of 2.5 kg. The study period covered six weeks 
with a frequency of three sessions a week, of 60 minutes each. The K4b2 Spi-
rometry apparatus by Cosmed was used to assess the basic indicators of the 
respiratory system capacity. The strength of inspiratory muscles was meas- 
ured on the basis of the maximum inspiratory and expiratory pressure in the 
oral cavity using the respiratory pressure meter by Micro Medical. Aerobic 
capacity was measured by means of the Quark b2 apparatus by Cosmed. The 
whole study was carried out based on a classical experiment method with in-
itial and final measurements. The control group only realised the class pro-
gramme on stationary bikes.

fitness programme and training of inspiratory muscles  
Aerobics on bikes is one of the more popular forms of fitness classes. During 
the study exercises were conducted on specially designed stationary bicycles 
with stable frames, equipped with controls to increase or decrease the re- 
sistance of the flywheel. All groups realised an endurance program, based on 
a continuous method with planned varied intensity, which was monitored by 
means of a Polar Team System set. A single class lasted 55-60 minutes.

statistical analyses 
Statistical analysis of the collected results was performed using STATISTICA 
8. The module of the analysis of variance ANOVA – systems with repeated me-
asurements was used. To examine the significance of the differences between 
results of the research groups in the experimental model, a comparison method 
by planned contrasts was used. The fact of meeting the assumptions of homo-
geneity of variance/covariance was verified by means of the Cochran, Hartley, 
Bartlett and Box tests. The study was designed and conducted according to an 
experimental plan with a control group with initial and final measurements of 
dependent variables. In addition, ANOVA with repeated measurements allowed 
detecting the effect of interactions. The research assumptions were verified 
at the level of significance α=0.05 and the test likelihood p≤0.05. The study 
results and the discussion are presented in tables. 

In Tables 1 and 2 values of the subjects’ indicators of body composition before 
and after a training session are summarized.
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Table 1. Values of indicators of body composition in a group of women using POWERbreathe 
and in the control group before and after training of inspiratory muscles 
 

Parameters
Before TRM After TRM

POWERbreathe group Control group POWERbreathe group Control group
Mass (kg) 61.81 ±9.35 65.21 ±7.57 61.56 ±9.25 64.70 ±8.01
BMI (kg·m-2) 22.14 ±1.99 23.36 ±2.68 22.09 ±1.81 23.56 ±3.10
FAT (kg) 16.17 ±5.30 18.89 ±6.02 15.87 ±5.42 18.74 ±6.13
FAT (%) 24.27 ±5.54 26.05 ±5.35 24.83 ±5.12 28.42 ±6.11
FFM (kg) 46.01 ±3.85 45.92 ±2.19 46.20 ±3.25 46.05 ±2.44

The results are presented as means ( X ) and standard deviations (δ)

Table 2. Values of indicators of body composition in the group with elastic bands and in the 
control group before and after training of inspiratory muscles 

Parameters
Before TRM After TRM

Elastic bands
group Control group Elastic bands

group Control group

Mass (kg) 64.62 ±9.48 65.21 ±7.57 64.90 ±9.42 64.7 ±8.01
BMI (kg·m-2) 22.51 ±1.98 23.36 ±2.68 22.68 ±2.03 23.56 ±3.10
FAT (kg) 18.55 ±6.89 18.89 ±6.02 18.52 ±6.67 18.74 ±6.13
FAT (%) 26.31 ±6.12 26.05 ±5.35 27.52 ±6.81 28.42 ±6.11
FFM (kg) 46.51 ±3.13 45.92 ±2.19 46.65 ±3.16 46.05 ±2.44

The results are presented as means ( X ) and standard deviations (δ)

Table 3 shows the statistical characteristics of the values of indicators describ- 
ing the respiratory system capacity among the group of women using POWER-
breathe devices and women of the control group before and after completing 
of training of inspiratory muscles.
 
Table 3. Changes in the values of indicators characterizing the respiratory system capacity 
in the group of women using POWERbreathe devices and in the control group before under 
the influence of 6-week training of inspiratory muscles

Parameters
Before TRM After TRM

POWERbreathe group Control group POWERbreathe group Control group
FVC l (BTPS) 3.96 ±0.38 3.75 ±0.42 4.35 ±0.69* 3.94 ±0.38
FEV1 l (BTPS) 3.19 ±0.40 3.15 ±0.50 3.60 ±0.30** 3.28 ±0.30
PEF (l·sˉ¹) 6.66 ±1.16 6.21 ±1.29 7.83 ±1.37* 7.23 ±0.71*
PIF (l·sˉ¹) 1.32 ±0.28 1.55 ±0.59 1.64 ±0.49 1.66 ±0.58
MVV (l·minˉ¹) 131.47 ±8.30 128.16 ±9.40 142.10 ±11.0* 134.90 ±12.60
MIP (-cmH2O) 95.73 ±16.01 90.64 ±19.75 113.55 ±17.06* 98.09 ±20.34
MEP (cmH2O) 120.49 ±17.11 121.15 ±13.65 130.36 ±14.04 128.0 ±13.34

The results are presented as means ( X ) and standard deviations (δ)* a statistically signifi-
cant change in the results of the group in comparison to the initial results (p ≤ 0.05) 
** a statistically significant change in comparison to the control group (p ≤ 0.05) – an ex-
perimental effect

Table 4 compiles values of selected indicators characterizing the efficiency 
of the respiratory system among women using elastic bands in comparison to 
women from the control group.
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Table 4. Values of indicators of the respiratory system capacity in the group of women using 
the inspiratory muscles training with elastic bands and in the control group before and after 
six weeks of training

Parameters
Before TRM After TRM

Elastic bands group Control group Elastic bands group Control group
FVC l(BTPS) 3.93 ±0.52 3.75 ±0.42 4.23 ±0.71 3.94 ±0.38
FEV1 l(BTPS) 3.18 ±0.4 3.15 ±0.50 3.35 ±0.41 3.28 ±0.30
PEF (l∙sekˉ¹) 6.28 ±1.43 6.21 ±1.29 7.31 ±0.76* 7.23 ±0.71*
PIF (l∙sekˉ¹) 1.33 ±0.52 1.55 ±0.59 1.79 ±0.8 1.66 ±0.58
MVV (l∙minˉ¹) 130.38 ±11.22 128.2 ±9.40 143.6 ±11.1* 134.9 ±12.60
MIP (-cmH2O) 96.45 ±14.7 90.64 ±19.75 111.09 ±15.71* 98.09 ±20.34
MEP (cmH2O) 121.55 ±18.38 121.15 ±13.7 132.0 ±21.41 * 128.0 ±13.3

The results are presented as means ( X ) and standard deviations (δ) 
* a statistically significant change in the results of the group in comparison to the initial 
results (p ≤ 0.05)

Table 5 shows the statistical characteristics of differences in aerobic capaci-
ty indicators between the group of women using the POWERbreathe devices 
and the control group before and after training of inspiratory muscles.  

Table 5. Values of aerobic capacity indicators in the group of women using POWERbreathe 
devices and women in the control group

Parameters

Before TRM After TRM

POWERbreathe 
group Control group POWER breathe group Control group

X  ± δ X  ± δ X  ± δ X  ± δ
VT max (l) 1.83 ± 0.24 1.86 ± 0.27 2.28 ± 0.38 * 1.96 ± 0.36

VE max (l·min-1) 82.71 ± 13.1 79.43 ± 8.56 95.22 ± 15.21 ** 82.11 ± 13.27

VE · VO2
-1 with max power 37.24 ± 5.84 33.81 ± 5.43 36.81 ± 5.9 32.99 ± 5.22

VO2 · HR-1 with max power 11.81 ± 1.31 11.94 ± 1.2 13.15 ± 1.22 * 12.15 ± 1.13

HRmax (bt·min-1) 184.91 ± 3.96 185.00 ± 3.46 185.27 ± 3.98 187.45 ± 2.21

VO2max (ml·min-1) 2177.9 ± 259.8 2192.7 ± 273.8 2430.1 ± 209.1 * 2276.8 ± 230.7

VO2max (ml·kg-1·min-1) 35.74 ± 5.23 33.86 ± 4.57 39.99 ± 5.2 ** 35.51 ± 4.41

Powermax (W) 206.82 ± 22.61 204.55 ± 24.54 235.91 ± 23.65 ** 209.09 ± 20.23

Powermax (W·kg-1) 3.40 ± 0.57 3.16 ± 0.42 3.89 ± 0.58 ** 3.34 ± 0.63

AT VE (l·min-1) 44.86 ± 6.55 43.68 ± 8.56 52.32 ± 7.71** 44.79 ± 5.12

AT VO2 (ml·min-1·kg-1) 26.40 ± 4.48 24.53 ± 3.25 30.07 ± 3.80** 25.71 ± 2.71

The results are presented as means ( X ) and standard deviations (δ) 
* a statistically significant change in the results of the group in comparison to the initial 
results (p ≤ 0.05) 
** a statistically significant change in comparison to the control group (p ≤ 0.05) – an ex-
perimental effect

An analysis of values of indicators characterizing aerobic capacity and their 
changes under the influence of training of inspiratory muscles with a use of 
elastic bands is presented in Table 6.
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Table 6. Values of aerobic capacity indicators in the group of women using elastic bands and 
women in the control group

Parameters
Before TRM After TRM

Elastic bands group Control group Elastic bands group Control group

BFmax (since·minˉ¹) 42.01 ±8.18 42.13 ±6.90 42.01 ±8.04 42.35 ±6.37
VTmax (l) 1.99 ±0.43 1.86 ±0.27 2.2 ±0.34 1.96 ±0.36

VEmax (l·minˉ¹) 84.52 ±17.76 79.43 ±8.56 94.25 ±14.88* 82.11 ±13.27
VE VO2ˉ¹max 36.71 ±1.92 33.81 ±5.49 35.20 ±4.70 32.99 ±5.22
VO2HRˉ¹max 12.58 ±2.42 11.94 ±1.20 13.82 ±2.20** 12.15 ±1.13

HRmax (bt·minˉ¹) 187.18 ±4.45 185.0 ±3.46 188.09 ±5.38 187.45 ±2.21
VO2max (ml·min-1) 2283.6 ±382.5 2192.7 ±273.8 2531.3 ±416.3** 2276.8 ±230.7

VO2max (ml · kg-1 · min-1) 35.52 ±5.20 33.86 ±4.57 39.36 ±5.76** 35.51 ±4.41
Powermax (W) 204.55 ±31.26 204.55 ±24.54 234.09 ±28.0** 209.09 ±20.23

Powermax (W·kgˉ¹) 3.19 ±0.45 3.16 ±0.42 3.65 ±0.44* 3.34 ±0.63
AT VO2 (ml·min-1·kg-1) 26.25 ±4.43 24.53 ±3.25 29.56 ±4.13** 25.71 ±2.71

AT (W) 131.82 ±22.61 138.64 ±20.5 159.1 ±23.1** 147.73 ±17.5

The results are presented as means ( X ) and standard deviations (δ) 
* a statistically significant change in the results of the group in comparison to the initial 
results (p ≤ 0.05) 
** a statistically significant change in comparison to the control group (p ≤ 0.05) – an ex-
perimental effect

Table 7 shows the mean values of the heart rate recorded during fitness clas-
ses on stationary bikes.  

Table 7. Value of the heart rate during classes on stationary bikes in the tested groups of 
women

Parameters

POWERbreathe group Elastic band group Control group

X  ±δ X  ±δ X ±δ

HR (bt∙minˉ¹) 146.69 ±9.15 148.41 ±11.86 146.80 ±11.18

HRmax (bt∙minˉ¹) 176.88 ±6.54 178.42 ±7.47 177.65 ±7.67

The results are presented as means ( X ) and standard deviations (δ)

results 
The final results of the six weeks’ study involving women aged 20-25 years, 
divided into separate research groups (POWERbreathe, elastic bands, control) 
with a different type of inspiratory muscle training, showed specific changes 
or a complete lack thereof (indicators of body composition – Tables 1 and 2) 
within the measured values of the indicators. In the groups of women training 
with a use of both POWERbreathe and elastic bands, a significant growth of 
respiratory indicators: FEV, FEV1, MVV, MIP in comparison to the first me-
asurement was noted, without significant changes in the control group. This 
indicates an increase in inspiratory muscles strength and an improvement in 
the respiratory system capacity in the experimental groups (Tables 3 and 4). 
Special training of inspiratory muscles, included in the programme of six-week 
fitness classes, caused an increase in the participants’ aerobic capacity. The 
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basic indicator proving the discussed change – the maximum oxygen uptake 
– in groups with added means for inspiratory training significantly increased 
in comparison to the first test and in comparison to the control group. In the 
group using the POWERbreathe device the increase ranged from 35.74 ±5.23 
to 39.99 ±5.20 (Tables 3 and 5) VO2max (ml·kg-1·min-1), in the group using ela-
stic bands from 35.52 ±5.20 to 39.36 ±5.76 VO2max (ml·kg-1·min-1), while in 
the control group the final result was only 35.51 ±4.41 VO2max (ml·kg-1·min-1) 
(Table 6). Also in measurements determining the volume of the anaerobic 
threshold, substantial changes in oxygen uptake were revealed. The following 
results were obtained in the initial and final stages of the research process: 
from 26.4 ±4.48 to 30.07 ±3.80 VO2max (ml·kg-1·min-1) in the POWERbreathe 
users, from 26.25 ±4.43 to 29.56 ±4.13 VO2max (ml·kg-1·min-1) in the group 
exercising with elastic bands (Table 6), and from 24.53 ±3.25 to 25.71 ±2.71 
(ml·kg-1·min-1) in the control group (Tables 5 and 6), which, in contrast to 
the experimental groups showed no statistically significant difference. Higher 
values of the AT VO2 indicator (ml·min-1·kg-1) in the group of women exercising 
with bands are also confirmed by a significant effect of interaction. The incre-
ase in this index in the experimental group was significantly higher than that 
observed among participants from the control group, and it also coincided 
with the experimental result. Values of the heart rate shown in Table 7 during 
the whole series of fitness classes indicate that the work was performed ma-
inly at the level of moderate and high intensity at an average of 146.69 ±9.15 
to 177.65 ±7.67 HR (bt · minˉ¹) during a class unit (t = 60 min). The level of 
load performed during classes on stationary bikes did not significantly differ 
among the various research groups.

In conclusion, it should be noted that the training of inspiratory muscles, dif-
ferent in the way of implementation, included in a serious of recreational fit-
ness classes contributed to an increase in the desired functional capacity of 
the respiratory system and an increase in aerobic capacity.

discussion 
The current trend of healthy lifestyles together with a desire to improve fit-
ness and efficiency of an organism demand additional measures to stimulate 
the development of effort capabilities in healthy people. Training of respira-
tory muscles (TRM) included in a series of health and sports training may 
constitute such support.

In studies of highly qualified athletes it was proved that, as a result of training 
of inspiratory muscle, the volume of ventilatory threshold (VT) and maximal 
inspiratory pressure (PImax) increased. According to the authors, this effect de-
monstrates a more economical operation of the respiratory system. Although 
no significant changes in the maximal oxygen consumption (VO2max) were noted, 
an increase in work efficiency was most likely caused by reduced absorption 
of oxygen by respiratory muscles in favour of the working leg muscles [17]. 
Morgan et al. [18] proved positive effects of training of respiratory muscles in 
a group of trained cyclists. These scientists observed that after three weeks 
of directed training of respiratory muscles the level of maintaining the respi-
ratory minute volume at a level of 100% MVV (measured within 15 seconds) 
significantly increased from 48 to 804 seconds [18]. 
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Similar results are confirmed by Spengler and Boutellier’s [8] research show- 
ing that training of inspiratory muscles had a beneficial effect on the extension 
of maintaining the respiratory minute volume at a load of 71% of the maximal 
voluntary ventilation (MVV) from 5 to 29 minutes. Subjects performed work at 
this level without clear signs of fatigue of the respiratory system. The change 
was registered in 19 out of 20 examined athletes. A reduced concentration 
of lactic acid at the final stage of the stress test was observed. According to 
the authors, the reduction of lactate in blood was most likely caused by its 
improved disposal by trained respiratory muscles [8]. 

Training of respiratory muscles, as an additional supporting measure, was 
conducted among athletes of many sports disciplines, among others, top 
cyclists [12], athletes of endurance events [19, 20], or among highly trained 
rowers [21]. Amonette and Dupler assessed the effects of training of respira-
tory muscles among professional triathletes. After applying the respiratory 
training with a use of an inspiratory resistance device Powerlung, changes in 
the cardio-respiratory system were observed in the experimental group, and 
this was an increase in the maximal minute ventilation of the lungs (VEmax) by 
3.29% and the maximal ventilatory threshold (VTmax) by 26.73%. In spirome-
tric measurements no significant changes in other measured indicators were 
noted in the experimental group, except for an increase in the peak inspira-
tory flow (PIF) by 23.35%. Likewise, no significant increase in the maximum 
oxygen uptake was noted. According to the authors, such changes could be 
observed in training of more than 8-12 weeks [22]. Inbar et al. confirmed a 
positive influence of training of respiratory muscles based on 10 weeks’ stu-
dy involving athletes of endurance events. The authors concluded that resist- 
ance training with a use of a Powerlung device applied to top athletes resul-
ted in a significant increase in the maximal strength and endurance of inspi-
ratory muscles, thus enhancing exercise potential of the athletes’ respiratory 
system. Despite a significant increase in the value of spirometric indices, no 
significant increase in the maximal oxygen uptake (VO2max) during a stress 
test was revealed [23].

Publications on the application of training of respiratory muscles in healthy 
not training persons also have a significant place in the world literature [6, 
14, 15]. In all the studies this type of training was conducted in the form of 
systematic breathing exercises of a strength or endurance character with a 
use of appropriately chosen training means and with a diversified duration 
[24]. Nurmekivi et al. showed that special exercises aimed at developing re-
spiratory muscles increase their ability to work more than general physical 
exercise. In people who exercise the frequency of breaths decreases with their 
simultaneous deepening, and fatigue manifests itself later and with smaller 
effects than in persons not applying special training. It was also observed that 
people who had not done any special breathing exercises, interrupted physical 
effort due to fatigue of the lower limbs muscles. Because there were no signs 
of fatigue in the way of breathing in these individuals, it seems reasonable to 
hypothesise that breathing muscles made up for their own oxygen consump-
tion at the expense of working muscles of the legs. Hence it can be concluded 
that reduced lung ventilation, which is a consequence of training of respirato-
ry muscles, indicates a more economical work of the respiratory system [25, 
26]. In order to compare the effectiveness of training of respiratory muscles 
of a different direction and impact, O’Kroy and Coast conducted a study invo-
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lving healthy untrained people. On completion of the study period there was 
an increase in maximal inspiratory pressure (MIP) and maximal inspiratory 
flow at the desired point of forced inspiration (MFIs) [27]. The latest scien-
tific reports by Mills et al. confirm a positive impact of inspiratory muscles 
resistance training practised by the elderly. Respiratory muscles, performing 
a continuous work, are subject to involution processes during ontogeny. This 
leads to a natural weakening of their structure, strength and endurance. In 
addition, inflammations and diseases can contribute to seniors’ morbidity and 
mortality. Research indicates that in the elderly healthy subjects respiratory 
training has several positive changes, among others: increase in maximal in-
spiratory pressure and thus the inspiratory muscle strength and peak inspi-
ratory flow [28]. Of interest are the results of a study conducted by Kim CY et 
al. [29], which proved that inspiratory muscles training can improve the lung 
function among people living with hemiplegia after stroke [29].

At the present stage of constant interest in the impact of training of respira-
tory muscles on exercise capacity, individual issues have already been con-
firmed by scientific research. It has been proved that such training, among 
others, increases strength and reduces the fatigue of respiratory muscles, 
improves the functional capacity of the respiratory system, reduces the sense 
of breathlessness during effort and reduces oxygen consumption by respirato-
ry muscles in favour of other skeletal muscles. Our studies on healthy, untra-
ined women confirm the positive impact of TRM integrated into a series of 
fitness classes to increase the capacity of exercising women. The study was 
conducted using a device enabling a greater inspiratory resistance – POWER-
breathe, and for the first time, the effect of the use of elastic bands placed 
on the lower part of the chest on increasing the respiratory system capacity 
in young women was examined. In different proportions the research report- 
ed significant increases in spirometric FVC, FEV1, MVV, MIP, MEP, and PEF. 
In addition, a significant increase in the following functional indicators was 
confirmed: VO2 (ml·min-1·kg-1), AT VO2 (ml·min-1·kg-1),VO2HR-1

max, VEmax (l·min-1) 
among 20-25-year-old women in both groups applying additional respiratory 
training simulators.

Collected and presented above results broadly confirm the expected effects 
of the experiment. In addition, the obtained results together with an in-depth 
analysis may serve as the basis for the use of inspiratory muscles training in 
modern forms of health training.

conclusions 
Special inspiratory muscles training with a use of the PowerBreathe device 
and with elastic bands included in the program of fitness classes improved 
the functionality of the respiratory system within indicators: (FVC), (FEV1), 
(PEF), (PIF), (MVV) as well as (MIP) and (MEP). Inspiratory muscles tra-
ining using POWERbreathe and elastic bands significantly affects the incre-
ase in indicators characterizing aerobic capacity: VO2max (ml · kg1 · min-1),  
VEmax (l · min-1), ventilatory equivalent of oxygen consumption (VE · O2

-1
max), 

the oxygen-pulse coefficient (VO2 · HR-1
max), and the highest recorded power 

(W). The above inspiratory muscles training with additional complementary 
measures had no significant influence on changing the body composition. 
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The results obtained in our study indicate the possibility of practical appli-
cation of respiratory training simulators in health and recreational physical 
activities enabling the growth of aerobic capacity of those exercising.
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