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Research Article Arastirma Makalesi

Effect of Device Respiratory Muscle Exercises
Combined with Step Aerobic Exercise on
Respiratory Functions

Step Aerobik Egzersizi ile Kombinlenen Aletli Solunum Kasi
Egzersizlerinin Solunum Fonksiyonlarina Etkisi

ABSTRACT

The aim of the study was to compare the effects of device respiratory muscle exercises applied at
different times on pulmonary function in sedentary women performing step aerobic exercise. The
study included 32 sedentary female volunteers aged 18-24. Participants were divided into 3 groups
as the group that performed respiratory muscle exercise with a device during the rest between sets
of step aerobic exercise (Exercise+RMEG) (n=10), the group that performed respiratory muscle
exercise with a device at home in addition to step aerobic exercise (Home+RMEG) (n=10) and the
control group that performed only step aerobic exercise (CG) (n=12). All groups performed the same
step aerobic exercise program 3 days a week for 8 weeks, while Exercise+RMEG and Home+RMEG
also performed respiratory muscle exercises with the device. Respiratory functions of the
participants were measured using a spirometer. The results indicated that all groups showed
statistically significant improvements in respiratory parameters from pre-test to post-test, with the
Exercise+RMEG group demonstrating the greatest percentage increase. As a result, it was
determined that step aerobic exercises are an effective method to increase respiratory functions. In
addition, it can be said that respiratory muscle exercises with devices performed together with step
aerobic exercises provide greater improvement in respiratory parameters. For this reason, it is
thought that respiratory muscle exercises with devices performed together with exercise can be
applied as an alternative method to increase respiratory parameters.

Keywords: Device respiratory muscle exercises, pulmonary function, step aerobics, sedentary

0z

Yapilan calismanin amaci step aerobik egzersizi yapan sedanter kadinlara farkli zamanlarda
uygulanan aletli solunum kasi egzersizlerinin solunum fonksiyonlarina etkisinin karsilastinimasidir.
Calismaya 18-24 yas arasinda 32 sedanter kadin gonillii olarak katilmistir. Katiimcilar, step aerobik
egzersizinin setler arasi dinlenme esnasinda aletli solunum kasi egzersizi yapan grup (Egzersiz+SKEG)
(n=10), step aerobik egzersizine ilaveten evde aletli solunum kasi egzersizi yapan grup (Ev+SKEG)
(n=10) ve sadece step aerobik egzersizi yapan kontrol grubu (KG) (n=12) olarak 3’e ayrilmistir. TUm
gruplar 8 hafta boyunca haftanin 3 glini ayni step aerobik egzersiz programini uygularken,
Egzersiz+SKEG ve Ev+SKEG'leri ayni zamanda aletli solunum kasi egzersizleri de yapmiglardir.
Katilimcilarin solunum fonksiyonlari spirometre cihazi ile 6l¢lilmistir. Calisma sonucunda tim
gruplarin solunum parametrelerinin 6n testten son teste istatistiksel olarak anlamli sekilde gelistigi
belirlenirken, bu gelisimin yiizdesel olarak en fazla Egzersiz+SKEG’de oldugu tespit edilmistir. Sonug
olarak, step aerobik egzersizlerinin solunum fonksiyonlarini artirmada etkili bir yontem oldugu
belirlenmistir. Ayrica step aerobik egzersizleri ile birlikte uygulanan aletli solunum kasi egzersizlerinin
ise solunum parametrelerinde daha fazla gelisim sagladigi soylenebilir. Bu nedenle de egzersiz ile
birlikte yapilan aletli solunum kasi egzersizlerinin solunum parametrelerini artirmada alternatif bir
yontem olarak uygulanabilecegi distinilmektedir.

Anahtar Kelimeler: Aletli solunum kasi egzersizleri, solunum fonksiyonlari, step aerobik, sedanter
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Introduction

With the developing technology, sports science is in a state of constant progress. This progress has provided the
opportunity to access information more easily with the contribution of technology and to reveal new approaches with new
ideas. One of these approaches is respiratory muscle exercises with devices (Aktug et al. 2022; McConnell, 2011). Respiratory
muscle exercises were first used to treat people suffering from asthma, chronic obstructive pulmonary disease (COPD) and
airflow restrictions (Beckerman et al., 2005; Weiner et al., 2004), and then their effects on athletic performance were
examined and respiratory muscle exercises were found to increase respiratory muscle strength, endurance and exercise
performance of athletes (Bostanci et al., 2019; Kilding et al., 2010; McCarthy et al., 2015; Romer et al., 2002).

The respiratory system is mainly managed by the muscles between the diaphragm and ribs, and the functionality of this
system directly depends on the strength of the respiratory muscles (Braman, 1995; Piskin et. al., 2023; Tu et al., 2013).
Weakness in respiratory muscles leads to both a decrease in respiratory capacity and impaired oxygen transport, negatively
affecting the quality of life and physical fitness level of the individual (De Troyer, 2012; Schunemann et al., 2000). It is stated
that especially sedentary individuals may have low respiratory function and respiratory muscle strength, which may negatively
affect physical activity capacity and general health (Lotters et al., 2002; Martin, 1999). For this reason, it is said that respiratory
muscle exercises can reduce the negative effects that may occur in respiratory functions and increase respiratory muscle
strength (Verges et al., 2007). Respiratory functions develop with respiratory muscle exercises, the amount of 02 taken into
the body increases with this development and the aerobic capacity of individuals improves (Olbrecht, 2000). It is also stated
that aerobic exercises allow the body to get enough 02, develop the lungs and increase respiratory capacity (Saridede, 2019).
In studies, it has been stated that step aerobic exercises, one of the aerobic exercise types, also improve respiratory functions
(Kravitz et al., 1993; Milburn & Butts, 1983).

When the literature is examined, although it is known that there is an increase in the number of studies on strengthening
the respiratory muscles (Bahgecioglu & Yapicioglu, 2024; Dinger & Apaydin, 2023; Tsvetkova-Gaberska et al., 2023), it is seen
that the studies on the effect of step aerobic exercises on respiratory parameters are limited (Esleman et al., 2022;
Krishnamoorthi et al., 2021). In addition, when the studies were examined, it was determined that the sample groups were
generally selected from patients with lung disease or athletes and these exercises were applied at home at rest (Arend et al.,
2015; Hartz et al., 2018; Okrzymowska et al., 2019; Silva et al., 2013).

In the light of all this information, target to fill this gap in the literature; the aim of this study was to compare the effects
of device respiratory muscle exercises applied at different times on respiratory functions in sedentary women doing step
aerobic exercise. The hypothesis of the study was determined as “Among the step aerobic exercise sets, respiratory muscle
exercises with devices are the most effective method to improve respiratory function.”

Methods
Participants

32 sedentary women between the ages of 18-24, who were studying at Nigde Omer Halisdemir University Faculty of Sports
Sciences, who had detailed health checks, participated in the study voluntarily (Table 1). Ethics committee approval for this
study was obtained from Nigde Omer Halisdemir University Non-Interventional Clinical Research Ethics Committee with the
decision number 2022/37 dated April 14, 2022. Before the measurements, a detailed presentation about the study was made
to the participants and an informed consent form was signed. This study was conducted in accordance with the Principles of
the Declaration of Helsinki.

Research Design

Participants were selected by purposive sampling method and randomly divided into 3 groups as the group that performed
respiratory muscle exercise with a device during rest between step aerobic exercise sets (Exercise+RMEG) (n=10), the group
that performed respiratory muscle exercise with a device at home in addition to step aerobic exercise (Home+RMEG) (n=10)
and the control group that performed only step aerobic exercise (CG) (n=12). Respiratory parameters of all participants were
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determined with a spirometer. The measurements were repeated twice, before the exercise protocol and 8 weeks after the
first measurements. Before the step aerobic exercises, the respiratory muscle exercise loads of the participants in the
Exercise+RMEG and Home+RMEG groups were determined by calculating 40% of the MIP measurements and each participant
in these groups was given individualized respiratory muscle exercise devices.

Data Collection Tools

Pulmonary Function Test (PFT)

MIR brand SPIROLAB spirometer device was used to determine the lung volume and capacity of the participants. In order
to obtain accurate results in the measurements, the participants were asked to rest for 5 minutes and to be in an upright
position in a comfortable sitting position and clips were attached to their noses. Then, the mouthpiece of the device was
placed between the teeth and the lips were placed tightly around the mouthpiece. Lung volumes and capacities including
vital capacity (VC-It), forced vital capacity (FVC-It), forced expiratory volume in the first second (FEV1-It), peak expiratory flow
rate (PEF-It/sec), mid forced expiratory flow rate (FEF25-75%), maximum voluntary ventilation (MVV) and FEV1/FVC were
measured.

Maximum Inspiratory Pressure (MIP) Measurement

Powerbreathe K5 (HaB International Ltd, UK) device was used to measure the respiratory muscle strength of the
participants and to determine the personalized exercise loads of the device to be used in respiratory muscle exercises. Intra-
oral pressure was measured with the device and MIP measurement was performed to determine respiratory muscle strength.
After entering the participant's gender, age, body weight and height information into the device, the participants were asked
to sit comfortably and in an upright position in order to obtain accurate results in the measurements. The lips were placed
firmly in contact with the mouthpiece of the Powerbreathe K5 device as if performing SFT, and after exhaling slowly and
completely, the participant was instructed to inspire rapidly as if drawing a thick drink with a straw. The participant performed
30 ventilations on the S-Index (force index) and the best score was recorded.

Exercise Protocols

Step Aerobic Exercise Protocol

The reason why step aerobic exercises were preferred in this study is that the height of the platform used can be adjusted,
the loads can be determined with regular music rhythms, and there are areas where the participants (Exercise + RMEG) can
easily apply respiratory muscle exercises. A step aerobic exercise program was applied to all groups 3 days a week for 60
minutes a day for 8 weeks. The exercise was planned and implemented by the researcher in 3 phases as warm-up phase (5
min), main phase (50 min) and cool-down phase (5 min). All groups were subjected to the same exercise program.

Respiratory Muscle Exercise Protocol

Participants performed respiratory muscle exercises using a mechanically adjustable Powerbreathe Plus (blue) respiratory
muscle exerciser (PowerBreathe, HaB International Ltd, UK) with progressive pressure and load adjustment between 10-250
cmH20. Powerbreathe K5 MIP measuring device was used to determine the individualized exercise load before the
respiratory muscle exercises. After determining the MIP of the participants by performing 30 ventilations, a personalized
exercise load was set with 40% of this pressure and then each participant was given a Powerbreathe respiratory muscle
exerciser specially adjusted according to the exercise load. In the literature, it was reported that respiratory muscle exercises
performed with 15% of MIP were placebo, and the ideal load should be performed at 40% of MIP (Lorca-Santiago et al., 2020).

Group Performing Respiratory Muscle Exercise During Rest Between Sets of Step Aerobic Exercise (Exercise+RMEG)

Participants regularly participated in step aerobic exercises three days a week. In the first part of the main phase of the
step aerobic exercises, the participants were exercised for 20 min. and then 30 respiratory muscle exercises were performed
30 times in the 5 min. rest interval. In the 2nd part of the main phase, 20 minutes of exercise was performed again and then
respiratory muscle exercises were performed 30 times in the 5 min. rest interval. The participants performed a total of 60
respiratory muscle exercises until the end of the step aerobic exercise.
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Group Performing Respiratory Muscle Exercises at Home (Home+RMEG)

The participants regularly participated in step aerobic exercises 3 days a week and performed a total of 60 respiratory
muscle exercises, 30 times each in the morning and evening of the day they exercised. In Powerbreathe laboratory studies, it
was recommended to perform respiratory muscle exercises with Powerbreathe 30 times twice a day in order to improve
respiratory muscles. It was also stated that there should be at least 6 hours between the two exercises in order for the
respiratory muscles to recover after 30 respiratory muscle exercises. For this reason, it was reported that the exercises to be
performed should be done 30 times in the morning and 30 times in the evening (PowerBreathe, 2024).

Control Group (CG)

They participated in step aerobic exercises regularly as in the other groups. However, this group did not perform
respiratory muscle exercise.

Statistical Analysis

In this study, the assumption of normal distribution of quantitative variables was examined visually (histograms and
probability graphs) and analytically (Shapiro-Wilk Test). Since the quantitative variables were normally distributed, they were
expressed as mean and standard deviation. Repeated measures two-way ANOVA test was used to examine the results of
different protocols (Exercise+RMEG, Home+RMEG, CG), pre- and post-test measurements and protocol*time interaction
effect. Mauchly's test of sphericity was used to test the homogeneity of variances and Greenhouse-Geisser correction was
applied when necessary. Partial eta squares (np2) were calculated for the magnitude of the effect between groups. In this
study, significance level was accepted as p<.05.

Results
Table 1.
Demographic variables of the participants
Exercise+RMEG Home+RMEG CG
X+Sd X+Sd X+Sd
Age (year) 20.50+1.26 20.80+1.39 21.16%1.69
Height (cm) 163.80+3.67 166.60+3.97 162.08+5.76
Body weight (kg) 57.5318.74 59.0419.74 56.34+11.79
Exercise+RMEG Home+RMEG CG
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Table 2. Intragroup and intergroup comparison of lung volumes and capacities

n=32 Pre-Test Post- Test A % Two-Way Repeated ANOVA
Variables XSS XSS Tore-Tpost Tore-Tpost Time Group Time*Group Tukey
VC
Exercise+RMEG (10) 3.62+.31 4.08+.36* 4615 %12.70 F=53.87 F=.04 F=3.12
Home+RMEG (10) 3.69+.36 3.96+.42* 2746 %7.31 p <.000 p<.961 p<.059
CG (12) 3.76+.42 3.97+.43% 21+1 %5.58 Ne? = .65 np?=.00 Ne?=.17
FVC
Exercise+RMEG (10) 3.39+.52 3.85+.43* .46+.09 %13.56 F=36.71 F=.23 F=1.49
Home+RMEG (10) 3.63+.49 3.91+.49* .55+00 %7.71 p <.000 p <.790 p<.242
CG (12) 3.52+.64 3.76+.69* .24+.05 %6.81 Ne?=.55 ne?=.01 Np?=.09
FEV1
Exercise+RMEG (10) 3.12+.51 3.37+.44% .25+.07 %8.01 F=35.56 F=.28 F=.76
Home+RMEG (10) 3.13+.43 3.35+.35* .22+.08 %7.02 p <.000 p<.972 p <.475
CG (12) 3.12+.63 3.28+.60* .16+.03 %5.12 Ne?=.55 ne?=.00 Np?=.05
FEV1/FVC
Exercise+RMEG (10) 85.18+4.41 90.04+5.44* 4.86%1.03 %5.70 F=52.18 F=.29 F=1.87
Home+RMEG (10) 87.66+6.12 90.9345.47* 3.27+.65 %3.73 p <.000 p<.744 p<.172
CG (12) 87.55+4.62 90.13#5.37* 2.58+.75 %2.94 N’ = .64 Ne? =.02 np*=.11
PEF
Exercise+RMEG (10) 6.49+1.15 6.88+1.15* .39+.00 %6.00 F=48.18 F=201 F=1.77
Home+RMEG (10) 6.42+.73 6.63+.74* .21+.01 %3.27 p <.000 p<.151 p<.187
CG (12) 5.76+1.13 6.00+1.04* .24+.09 %4.16 Np? = .62 Ne?=.12 np’=.10

FEF25-75%

Exercise+RMEG (10) 3.88+.41 4.21+.51* .33+.10 %8.50 F=33.37 F=2.44 F=2.386
Home+RMEG (10) 4.40+.51 4.57+.57* .17+.06 %3.86 p <.000 p<.105 p<.073
CG (12) 4.27+.38 4.40+.37* .13+£.01 %3.04 Np?=.53 ne’=.14 np*=.16
MVV
Exercise+RMEG (10) 108.93+16.16  121.79+21.03*  12.86%¥4.87  %11.80 F =453 Fo 77 F-136
Home+RMEG (10) 113.90413.02  122.43+14.64*  8.53%1.62 %7.48 p <.000 p<.471 p<.272
CG (12) 105.23+20.11  112.62422.19*  7.39+2.08 %7.02 Np?=.61 np’=.05 np*=.08
MIP
Exercise+RMEG (10) 83.2045.69 89.33+7.32* 6.13+1.63 %7.36 F=100.82 F=6.76 F=1.99 Exercise
Home+RMEG (10) 81.18+5.66 85.76+5.57* 4.58+.09 %5.64 p <.000 p <.004 p<.154 +RMEG>
CG (12) 76.29+3.91 80.1244.12* 3.83+.21 %5.02 ne?=.77 ne?=.31 ne?=.12 cG

A = Change; Pre= Pre-intervention; Post= Post-intervention; np2: Partial eta squared; * Indicates significant difference between pre-test and post-test at p< 0.05 level.

When Table 2 is analyzed, VC (F=53.87; p=.000, eta=.65), FVC (F=36.71; p=.000, eta=.55), FEV1 (F=35.56; p=.000, eta=.55),
FEV1/FVC (F=52.18; p=.000, eta=0.64), PEF (F=48.18; p=.000, eta=.62), FEF25-75 (F=33. 37; p=.000, eta=.53), MVV (F=45.32;
p=.000, eta=.61) and MIP (F=100.82; p=.000, eta=.77) parameters from pretest to posttest in all groups. There was a

Research in Sport Education and Sciences



171

statistically significant difference between the groups only in the MIP parameter between Exercise+RMEG and CG in favor of
Exercise+RMEG (F=6.76; p=.004; eta=.31). There was no statistical difference in the group*time interaction. When the
development levels in percentage (%) are analyzed, it is seen that the highest development in all parameters was in
Exercise+RMEG.

Discussion

The main function of the respiratory system is the exchange of 02 and carbon dioxide (CO2) gases in order to maintain an
optimal O2 level in the arterial blood. Thus, the metabolic requirements of the body can be met during activity (Braman,
1995). In order for the amount of 02 inhaled to be more efficient, the muscles that help breathing must be strong and function
properly. Increasing the muscle strength of breathing helps to improve the muscle structure and relaxation relationship of
these muscles and increase the amount of 02 exhaled (Gosselink et al., 2000; Harver et al., 1989; Santos et al., 2012).

There are many different respiratory muscle exercises for improving the respiratory muscles. The aim of these exercises is
to improve lung function, reduce shortness of breath, improve athletic performance and quality of life. It is known that
respiratory muscle exercises are first used for rehabilitation and then to improve athletes' sportive performance (Aktug et.
Al, 2024; Boutellier et al., 1992; Dowman et al., 2021; Figueiredo et al., 2020; Kurnianto et al., 2022; Volianitis et al., 2001).
Especially in the national literature, it was determined that the studies on respiratory muscle exercises with devices were
carried out in the field of rehabilitation and sports sciences. In the majority of these studies, it is seen that the training
protocols are generally the same and the sample groups are selected from patients with lung disease or athletes.

In our study, the hypothesis "device respiratory muscle exercises applied between step aerobic exercise sets are the most
effective method to improve respiratory functions" was confirmed. When Table 2 is examined, as a result of 8-week step
aerobic and device respiratory muscle exercises, VC, FVC, FEV1, FEV1/FVC, PEF, FEF25-75, MVV and MIP parameters improved
in favor of the post-test in all groups (Exercise+RMEG, Home+RMEG and CG).

When the literature was reviewed, the fact that there was no study similar to this study design in studies on respiratory
muscle exercises revealed the originality of our study, but limited our discussion.

In the literature, there are studies in which respiratory muscle exercise is applied during exercise or at rest between
exercise sets, which have a similar design, although not identical to this study. In one of these studies, Tan et. al (2024)
investigated the effect of combined core and device respiratory muscle exercises on pulmonary function in 40 basketball
players aged 13-14 years. In the study, 4 groups were formed as core exercise group, device respiratory muscle exercise
group, combined exercise group and control group. All groups exercised 3 days a week during the study period and also
continued their basketball training regularly. The core exercise group performed 20 minutes of core exercises just before
basketball training, while the device respiratory muscle exercise group performed device respiratory muscle exercises 30
times each in the morning and evening (with 40% of MIP). The combined exercise group performed the core exercises
performed by the core exercise group with the Powerbreathe respiratory muscle exerciser in their mouths (with 40% of the
MIP) for 15 seconds each movement just before the basketball training, and after the movements, they released the
Powerbreathe respiratory muscle exerciser and took a passive rest for 30 seconds. No exercise protocol was applied to the
control group. As a result, statistically significant differences were found in FVC and FEV1 parameters in all exercise groups,
while no difference was found in the control group. A significant difference was found in favor of the combined exercise group
in FEV1/FVC and FEF25-75 parameters, while no difference was found in the other groups. PEF, VC and MIP parameters were
significantly different in all groups. Since the most important muscle of respiration is the diaphragm muscle in the core region,
it has been reported that core exercises also improve the diaphragm muscle and as a result, respiratory parameters increase.
In addition, it has been reported by the researcher that the combination of core exercises and device respiratory muscle
exercises is effective in the development of respiratory functions.

In another study, it was aimed to investigate the effects of respiratory muscle exercises on MIP and swimming performance
with the participation of 8 elite swimmers aged 17-24 years. In the study, a high-volume device respiratory muscle exercise
group and a low-volume device respiratory muscle exercise group were formed. All participants performed device respiratory
muscle exercises 30 times (10x3) in the morning 6 days a week for 6 weeks. The high-volume device respiratory muscle

exercise group performed device respiratory muscle exercises in the afternoon in addition to the device respiratory muscle
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exercises performed in the morning. The low-volume device respiratory muscle exercise group participated in the core
exercises performed in the afternoon but did not perform device respiratory muscle exercise during this time. As a result, it
was found that there was an improvement in the MIP values of the swimmers in both groups, but there was no statistically
significant difference between the groups, while there was no improvement in swimming performance and lactate removal
rates in both groups. Researchers have reported that respiratory muscle exercises performed with device increase inspiratory
muscle strength in elite swimmers (Gomez-Albareda et al. 2023).

Mustafaoglu et al. (2019) aimed to examine the effects of core exercises and respiratory muscle exercises on respiratory
function, respiratory muscle strength, and functional capacity in 49 individuals with substance use disorder aged 15-18 years.
An exercise group and a control group were formed in the study. All participants walked and jogged for 30 minutes a day for
6 weeks and also participated in activities such as table tennis, basketball and soccer for 30 minutes 3 days a week. In addition
to all these exercises, the exercise group performed core exercises combined with deep breathing exercises for 45-60 minutes
2 days a week for 6 weeks. In addition to the exercises, the control group participated in activities such as table tennis and
basketball accompanied by a trainer for 45-60 minutes 2 days a week for 6 weeks. As a result, it was found that respiratory
function (FVC, FEV1, PEF and FEF 25%-75%, FEV1/FVC) respiratory muscle strength (MIP, MEP) and functional capacity (6 DYT)
parameters of the participants improved between pre-test and post-test in both groups, and when the groups were
compared, it was found that all parameters except FEV1/FVC improved more in the exercise group. According to these
findings, respiratory exercises combined with core exercises improved respiratory function, respiratory muscle strength and
functional capacity of individuals with substance use disorder.

In the above studies, respiratory muscle exercises were performed in combination with different exercises. The results of
the studies suggest that respiratory muscle exercises during exercise are effective in improving respiratory function. In the
studies examined, it was observed that respiratory muscle exercises improved VC, FVC, FEV1, PEF, FEV1/FVC and MIP
parameters among the respiratory functions of the participants. The findings are similar to our study. The common features
of the studies are that respiratory muscle exercises were performed without rest after exercise. This is a direct result of the
respiratory muscles encountering a new load before exercise fatigue has passed. All respiratory muscles, especially the
diaphragm muscle, develop thanks to the respiratory muscle exercises with the device performed before the fatigue of the
exercise passes. This development is thought to further enhance respiratory function.

In our study, step aerobic and device respiratory muscle exercises were applied to the participants for 8 weeks and
statistically significant differences were determined in respiratory parameters (VC, FVC, FEV1, FEV1/FVC, PEF, FEF25-75, MVV
and MIP) from pretest to posttest in all groups (Exercise+RMEG, Home+RMEG and CG). When the difference between the
groups was examined, a statistical difference was found only in the MIP parameter between Exercise+RMEG and CG in favor
of Exercise+RMEG. The fact that there was a difference only in the MIP parameter between Exercise+SKEG and CG and in
favor of Exercise+RMEG confirms that the strength of the diaphragm muscle increased. MIP primarily determines the strength
of the diaphragm, the respiratory muscle (De Jesus Mora-Romero et al., 2014). In the literature, it is reported that significant
improvements were achieved in the MIP values of individuals performing Powerbrathe respiratory muscle exercise. This, in
turn, has been reported to increase the oxidative capacity of the diaphragm (Powers et al., 1990), leading to an increase in
strength that provides greater resistance to fatigue (HajGhanbari et al., 2013).

When respiratory parameters of Home+RMEG and CG were compared, it was observed that there was more improvement
in Home+RMEG. The reason for this is thought to be that in device respiratory muscle exercises, the individual inspires against
a certain resistance (at a load of 40% of the MIP) and as a result, respiratory muscles and respiratory functions develop. As a
matter of fact, targeting the diaphragm muscle in respiratory muscle exercises and exposing this muscle directly to external
load for a while may have led to the development of both the diaphragm, the main muscle of respiration, and indirectly other
auxiliary respiratory muscles. It can also be said that direct targeting of the respiratory muscles leads to an improvement in
the oxidative capacity of the diaphragm muscle (Dempsey, 2006). It is known that respiratory muscle fatigue leads to a
decrease in inspiratory muscle strength, and the efficiency of respiratory parameters depends on the delay of respiratory
muscle fatigue (Gupta & Sawane, 2012). Therefore, this finding may explain the improvement in respiratory parameters and
performance as a result of increased oxidative capacity of the diaphragm muscle, the major muscle in respiration (Weiner et
al., 2003).
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It is noteworthy that the respiratory parameters of the other participants of this study, Exercise+RMEG, showed a higher
improvement compared to Home+RMEG. It is thought that this may be related to the fact that all respiratory muscles,
especially the diaphragm muscle, develop more as a result of the fact that the respiratory muscles are directly confronted
with a new load before recovery after the step aerobic exercise. In a study, it was reported that the contractions that occur
during the application of respiratory muscle exercises create favorable conditions for the development of 02 delivery and
muscle microvascular utilization profiles, and as a result of the combined effect, respiratory parameters are improved due to
the prolongation of fatigue time due to the strengthening of respiratory muscles (Gupta & Sawane, 2012; Poole & Jones,
2012). In this study, it is thought that the respiratory muscle exercises performed during the fatigue that occurred while the
participants were practicing step aerobic exercises may have improved the aerobic capacity of the respiratory muscles in the
participants more than the other groups. As a matter of fact, studies have shown that variables such as the frequency, number
of repetitions, duration and time of the exercises are important in the development of respiratory muscles (Saicaors, 1987).

Conclusion and Recommendation

As a result, it was determined that step aerobic exercises applied to sedentary individuals were an effective method to
improve the respiratory parameters of sedentary individuals. It has been observed that respiratory muscle exercises with
devices applied together with step aerobic exercises lead to more improvement in respiratory parameters. Therefore,
respiratory muscle exercises with devices applied together with exercise can be applied as an alternative method to increase
respiratory parameters. When we look at the studies in the literature, it is seen that respiratory muscle exercises with the
device are usually applied when the personis in the resting phase and not doing any activity. In our study, unlike the literature,
respiratory muscle exercises with the device were performed between sets of exercise without resting the individuals. In
addition, with the comprehensive evaluation of the device respiratory muscle exercises (Exercise+RMEG, Home+RMEG) that
we performed with the inclusion of different groups in this study, it was determined which of the 2 methods improved
respiratory functions more. Considering this development, it is thought that device respiratory muscle exercises applied
between exercise sets will be the most beneficial way of use. In future studies, it may be recommended to examine the effect
of device respiratory muscle exercises applied with different MIP pressures on respiratory functions.
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