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Abstract 

This study was conducted to investigate the effect of respiratory muscle training on respiratory functions and aerobic and 

anaerobic strength in adolescent taekwondo athletes. Between the ages of 12–17, 32 taekwondo athletes participated in the 

study. Participating athletes were randomly divided into two groups as „‟experimental group‟‟ (n=15) and „‟control group‟‟ 

(n=17) as to similar characteristics. The experimental group was given respiratory muscle training for 30 min with an 

adjustable respiratory pressure device for 3 days a week through 8 weeks period. No exercise was given to the control 

group with the device. A 20 meter shuttle run test was performed for aerobic capacity and a vertical jump test was 

performed for anaerobic strength. The inspiratory pressure was measured. After the respiratory muscle training, statistically 

significant difference was found in the maximum oxygen consumption capacities (MaxVO2) and anaerobic strength values 

(p<0.05). In the measurements of respiratory function, forced vital capacity (FVC), slow vital capacity (SVC) and maximal 

voluntary ventilation (MVV), significant difference was found in favor of the experimental group (p<0.05). In the 

measurements of inspiration pressure, the results of pressure, strength, flow, volume and energy values were significantly 

different in favor of the experimental group (p<0.05). Respiratory muscle training increased the aerobic and anaerobic 

strength capacity of the experimental group in comparison with the control group. Some of the exercises that were used in 

the treatment of COPD are thought to facilitate the athletes‟ respiration control. 
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1. Introduction 

Today's sports require extensive skills, including physical, technical, mental and tactical features, and require physical 

athletes to be in optimum condition. Therefore, this is a process that demands more strain (Adigüzel, Karaçam, & 

Kırıkaltı, 2018). In this process, both the physiological functions and athletic performances of taekwondo athletes are 

significantly challenged and their optimal development is ensured with different training methods. 

Since muscles‟ need for oxygen increases in physical exercises, respiratory and circulatory systems are expected to 

adjust to this need physiologically. However, depending on the intensity and time of the exercise, the organism reaches 

maximal O2 use level (VO2Max) after a certain point. At this point of maximum O2 use, O2 use is limited (Fox, Bowers, 

& Foss, 1999). The accumulation of metabolites such as lactic acid increases muscle fatigue and causes the exercise to 

be finished earlier by affecting the afferent nerve system from the brain. In the studies conducted to prevent 

performance decrease, it was stated that respiratory muscle training increases the strength of the inspiratory muscles in 

order to increase exercise tolerance and it is efficient in retarding respiratory muscle fatigue (Scherer, Spengler, 

Owassapian, Imhof, & Boutellier, 2000).  

Respiratory muscle training was first used for patients and then for healthy individuals in order to increase respiratory 

muscle functions (Padula & Yeaw, 2007). Respiratory muscle trainings are accepted as ergogenic support in terms of 

athletic performance. This support is improved with different training methods (McConnell & Romer, 2004). 

As with most individual and team sports, taekwondo sports also requires a high level of aerobic and anaerobic physical 

fitness (Adigüzel NS., and Günay M, 2016). Attacks to the opponent in taekwondo competitions last 1 – 5 seconds. 

Since the attack is intense, anaerobic metabolism is dominant. Taekwondo is accepted as a series of intermittent aerobic 

and anaerobic exercises (Thompson & Vinueza, 1991). Competitions are not at the same level continuously. During the 
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competition, the performances and energy density of the taekwondo athletes may change depending on their stress, 

motivation, tactics and the performance of the opponent (Bouhlel, et all., 2006). However, respiratory muscle training is 

needed for this adaptation to develop, to continue for longer time and to increase the competition performance.  

It has not been considered that the ability of maintaining a high level of ventilation plays an important role in restricting 

maximal aerobic capacity in healthy individuals (Powers & Criswell, 1996). It was stated that highly intensive 

respiratory muscle training decreases respiratory distress in well trained individuals, and it partly increases maximum 

oxygen consumption in healthy and trained individuals (Chatham, Baldwin, Griffiths, Summers, & Enright, 1999).  

Respiratory muscle training is identified in order to remove the respiration restrictions emerging in continued high 

intensity exercises of healthy individuals. Since respiratory muscle training increases the performance of endurance 

exercises, this training type is carried out to increase the workout and competition performance of the athletes (Illi, Held, 

Frank, & Spengler, 2012). 

It was revealed that in studies in which respiratory muscle training has been performed, endurance was improved. The 

emergence of these improvements change depending on the type of the workout. It has been shown that respiratory muscle 

strength and respiratory muscle endurance are more obvious in well trained athletes. Therefore, respiratory muscle 

functions are known to have a potential function in individuals having heavy physical exercises (Pine & Watsford, 2005). 

Studies on respiratory muscle training are usually aimed at middle and old age groups (Balbaloğlu, 2015). However, 

respiratory muscles are also important to adolescents for performance as well as adults. This study was conducted to 

investigate the effect of respiratory muscle training on respiratory functions and aerobic and anaerobic strength in 

adolescent taekwondo athletes. 

2. Materials and Methods 

This study is an experimental study. By receiving necessary permissions, it was conducted in Kayseri Emniyet Sports 

Club between the period of 15 March-15 May 2017.  

Taekwondo athletes (32 in number) between the ages of 12-17 participated in the research voluntarily. The athletes were 

divided into two groups randomly as having similar characteristics. There were (n=15) athletes in the experimental 

group and (n=17) athletes in the control group. The participants joined training program which was aimed at the branch. 

In addition to these workouts, the experimental group had respiratory muscle training with a respiratory muscle training 

device that has adjustable pressure level. The training was performed for 30 min, three days a week for 8 weeks. In 

addition to the respiratory muscle training, pursed lips respiratory exercises, which are used for COPD rehabilitation 

program, were also performed. The control group did not have any respiratory muscle training. During the respiratory 

muscle training and lung volume capacities measurements, oxygen saturation of the athletes was checked. When 

oxygen saturation decreased to below 90%, respiratory muscle training and lung volume capacity measurements were 

interrupted until normal levels of oxygen saturation were reached. Before the training, at the end of the 4th and 8th 

weeks, respectively, lung volume and capacities were measured at three different times. The measurements were 

performed in a sitting position on the chair by using a Cosmed Pony FX spirometer. A 20-meter shuttle run test was 

performed for maximum aerobic strength measurement. The values of the athletes were marked on the 20-meter 

measurement form and the VO2Max values of the athletes were determined in ml/kg/min. Vertical jump test was 

performed to determine the anaerobic strength, and anaerobic strength was calculated by Lewis formula. The athletes 

were made to sit on a chair for inspiratory pressure measurements, their noses were closed by pegs and respiration was 

provided with Power Breathe K5 manual device. Oxygen saturation and heart rate were determined from the left index 

finger of the athletes with pulse oximeter device. The statures of the subjects (cm) were measured as they were 

barefooted, and the soles of their feet were on the floor, ankles were contiguous, knees were stiff and bodies were at 

upright position; by using a meter with the 1 cm degree of precision.  

The body weights of participants were measured barefooted and with minimal clothes by using a bascule with 0.1 

degree of precision. Body fat percentage, body fat mass, lean body mass and total body fluid were measured by using 

Tanita TBF-300 at 100 g sensitivity and with light clothing as much as possible. Body mass index (BMI) was calculated 

by dividing the body weight (kg) by the square of the height (m2). 

2.1 Statistical Analysis 

SPSS 20.0 was used for the analysis of the data. Shapiro-Wilk test was used as the normality test of the distributions. 

Distributions were found to be normal. Arithmetic mean and standard deviation were revealed as the descriptive 

statistics. Two-way analysis of variance was used as a statistical comparison test and variance analysis was used in 

repetitive measurements in order to see changes in the data with significant interaction. Bonferroni test among multiple 

comparison tests was used. Paired comparisons of control and experimental groups in each time were done by t test in 

independent groups. Significance level was taken as p<0.05. 
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3. Results 

There was a statistically significant difference in time factor between two groups on body weight and BMI in the 

measurement of physical characteristics of 8 weeks respiratory muscle training (p<0.05). According to the results of the 

multiple comparison of the main effects over time, body weight at the first time (kg) was found to be significantly lower 

than the second and third times (p<0.05). No statistical difference was found in height, fat and fat mass (p>0.05), (Table 1). 

Table 1. Comparison of the physical characteristics of the taekwondo athletes.  

Variable 
 

Experiment 
(n=15) 

Control 
(n=17) 

Group Time 
Group*Time 
(Interaction) 

 X̄±SD X̄±SD F p F p F p 

Age (Year) Previously 14.73 ± 1.44 13.94 ± 1.20       

Height (cm) Previously 164.60 ± 8.74 160.41 ± 9.23       

Body weight (kg) 

Previously 53.57 ± 10.14 48.48 ± 8.79 

2.801 0.105 15.422 <0.001 1.636 0.205 4th Week 54.76 ± 9.67 48.85 ± 8.86 

8th Week 55.00 ± 9.42 49.52 ± 8.97 

BMI (kg/m2) 

Previously 19.66 ± 2.38 18.69 ± 2.16 

2.068 0.161 14.229 <0.001 1.552 0.222 4th Week 20.10 ± 2.19 18.83 ± 2.16 

8th Week 20.22 ± 2.06 19.06 ± 2.21 

Body fat (%) 

Previously 13.79 ± 5.98 15.96 ± 8.24 

0.898 0.351 0.502 0.549 0.999 0.353 4th Week 13.50 ± 6.29 14.41 ± 7.28 

8th Week 12.84 ± 5.77 16.46 ± 9.40 

Body fat mass 
(kg) 

Previously 7.27 ± 3.60 8.15 ± 4.87 

0.354 0.556 1.027 0.362 0.129 0.873 4th Week 6.67 ± 3.64 7.08 ± 4.25 

8th Week 7.15 ± 3.66 8.19 ± 5.04 

When Group x Time interaction is significant, multiple comparison test result is expressed by alphabetical symbol. 

There is no difference between the measurements having the same alphabetical symbols in the same column and having 

the same letter ***p<0.001 ** p<0.01 * p<0.05; #: difference between the groups. BMI: Body Mass Index 

Respiratory muscle training has an effect on the anaerobic strength (F=4.622; p<0.05). In testing period, there were 

significant increases in anaerobic strength in both groups (F=34.606; p<0.05). As a result of the respiratory muscle 

training, the changes in the anaerobic strength were significantly higher in experimental and control groups (F=5.813; 

p<0.05), (Table 2).  

A statistically significant difference was found in group and time factors in terms of maximum oxygen consumption 

(VO2max) (p<0.05). According to the multiple comparison result of the main effects of time, the first time was found to 

be significantly lower than the second time (p<0.05). There was no difference between the second and third times 

measurements (p>0.05). In the comparison of the measurements of the experimental and control groups at each time, 

there was no difference (p>0.05). MaxVO2 of the experimental group was significantly higher than the control group in 

the third measurement (p<0.05). No significant change in pulse and SpO2 values was observed (p>0.05), (Table 2). 

Table 2. Comparison of the physical characteristics of the taekwondo athletes.  

Variable 
 

Experiment 
(n=15) 

Control 
 (n=17) 

Group Time 
Group*Time 
(Interaction) 

 X̄±SD X̄±SD F P F P F p 

Anaerobic 
Strength (Watt) 

Previously 72.77 ± 16.74a 63.10 ± 14.94a 

4.622 0.040 34.606 0.001 5.813 0.005 4th Week 77.52 ± 17.08b 65.53 ± 15.69b# 

8th Week 81.14 ± 16.75c 66.58 ± 15.15b# 

MaxVO2 

(ml/kg/min) 

Previously 31.89 ± 5.26 29.12 ± 5.75 

4.418 0.044 4.721 0.021 0.463 0.579 4th Week 34.06 ± 4.40 30.92 ± 5.31 

8th Week 34.75 ± 5.30 30.55 ± 4.94# 

Pulse (beat/min) 

Previously 83.20 ± 9.50 80.29 ± 7.64 

0.505 0.483 1.929 0.163 0.497 0.572 4th Week 80.53 ± 8.18 79.65 ± 7.15 

8th Week 82.73 ± 7.85 81.06 ± 7.47 

SpO2 (%) 

Previously 97.47 ± 1.06 97.71 ± 0.92 

0.295 0.591 1.261 0.291 0.875 0.420 4th Week 97.60 ± 0.83 97.88 ± 1.05 

8th Week 97.80 ± 0.68 97.76 ± 1.03 

When Group x Time interaction is significant, multiple comparison test result is expressed by alphabetical symbol. 

There is no difference between the measurements having the same alphabetical symbols in the same column and having 

the same letter ***p<0.001 ** p<0.01 * p<0.05; #: difference between the groups. MaxVO2: Maximum oxygen 

consumption, SpO2: Oxygen saturation. 

A statistically significant difference was found in the main effect of time on the forced vital capacity (FVC) and in the 

group-time interaction, (F=5.143; p=0.009; F=3.322; p=0.044). According to the multiple comparison test result of the 
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main effects of time, significant differences occurred in the direction of increase between the second and third 

measurements in the probable paired comparisons (p<0.05). According to the multiple comparison result of the 

experimental group, the third measurement was found to be significantly different from the first and second 

measurements, since the group-time interaction was significant (p<0.05). No significant difference was found in the 

forced vital capacity (liter) measurements of the control group (p>0.05). The main effects between the groups was not 

statistically significant (F=1.322; p=0.259). However, while no difference was found between the first and the second 

measurements in the comparisons of the measurements of the experimental and control groups at each time (p>0.05), 

the forced vital capacity of the experimental group was observed to be higher than the control group in the third 

measurements (p<0.05), (Table 3). 

The effect of time on the volume of the air that was exhaled at the 1st second of the forced expiration (FEV1) and 

group-time interaction (F=3.437; p=0.044; F=4.179; p=0.024) was found to be statistically significant. According to the 

multiple comparison test result of the main effects of time, the third measurement was found to be significantly different 

from the second measurement in the probable paired comparisons (p<0.05). According to the multiple comparison result 

of the experimental group, in all the probable paired comparison of the forced vital capacity (liter) of the experimental 

group, the third measurement was found to be significantly difference from the first and second measurements (p<0.05), 

since the group-time interaction was significant. No statistically significant difference was found in the control group 

(p>0.05). The difference between the groups was not statistically significant (F=2.438; p=0.129). While no difference 

was observed between the first and the second measurements in the comparisons of the measurements of experimental 

and control groups at each time (p>0.05), it was seen in the third measurements that the forced vital capacity of the 

experimental group was significantly higher than the control group (p<0.05), (Table 3). 

No difference was observed in IRV and ERV values in the slow vital capacity (SVC) measurements after the respiratory 

muscle training (p>0.05). A significant difference occurred in the respiration minute ventilation (VE) the main effect of 

time (F=4.441; p=0.016). No statistical difference was observed between the groups and group-time interaction 

(F=0.332; p=0.634; F=0.651; p=0.525). According to the multiple comparison test of the main effects in time, VE in the 

first and second times (liter/min) was found to be significantly higher than the third time (p<0.05) (Table 3). 

A significant difference was observed in the main effect of the group and time on the maximum voluntary ventilation 

(MVV) (F=4.928; p=0.034; F=3.701; p=0.042). There was no statistically significant difference in the group-time 

interaction (F=1.235; p=0.292). A statistically significant difference occurred between the experimental group and the 

control group, since the main effect between the groups was significant (p<0.05). While the main effect of time was 

statistically significant (p<0.05), there was no significant difference in each time unit (p>0.05) (Table 3).  

Depending on the strength of the inspiratory muscles during the exercise session, the main effects of the group and time 

on the average pressure (Pressure Avg.) produced in the respiratory track (F=5.058; p=0.032; F=11.805; p=0.001) were 

statistically significant, but the group-time interaction (F=0.271; p=0.755) was not statistically significant. According to 

the multiple comparison result of the main effects of time, the first time was observed to be significantly lower than the 

third time (p<0.05). While no significant difference was observed in the first time in the comparison of the 

measurements of the experimental and control groups at each time (p>0.05), the Pressure Avg. (cmH20) of the 

experimental group in the second and third times was found to be significantly higher when compared to the control 

group (p<0.05), (Table 3). 

When Group x Time interaction is significant, multiple comparison test result is expressed by alphabetical symbol. 

There is no difference between the measurements having the same alphabetical symbols in the same column and having 

the same letter ***p<0.001 ** p<0.01 * p<0.05; #: difference between the groups. FVC: Forced Vital Capacity, FEV1: 

The volume of the air exhaled at the 1st second of the forced expiration. ERV: Expiration Residual Volume, IRV: 

Inspiration Residual Volume, VE: Respiration Minute Ventilation. MVV: Maximum Voluntary Ventilation. Pressure 

Avg: The average pressure produced in the respiratory track depending on the strength of the inspiration muscles during 

the exercise session. 
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Table 3. The comparison of the forced vital capacity, slow vital capacity, the maximum voluntary ventilation and the 

inspiration pressure measurements of the taekwondo athletes. 

4. Discussion 

The athletes that participated in the study are classified as adolescent by WHO due to their age range, and physical 

development of the body occurs during this period (Spear, 2002). It is considered that the increase in the body weights 

of the athletes after the measurement was due to the adolescent period. The respiratory muscle training of the 

experimental group made them to consume more energy than the control group. When Stamford‟s principle which states 

that, “burning high amount of calorie during workouts causes a decrease in the body fat percentage” was taken into 

consideration, the values obtained from this study confirmed the principle (Stamford, 1983). According these results, a 

statistically significant difference emerged in the lean body masses, BMIs and total body fluid of the athletes due to the 

spending of more energy. 

It was determined that respiratory muscle training that lasted for 8 weeks significantly increased anaerobic strength in 

the adolescent athletes. The anaerobic strength increase of the group that participated in the respiratory muscle training 

was much higher than the control group. In the literature, there is no study on the effect of respiratory muscle training 

on anaerobic strength in this age group, but there is limited number of studies in older age groups. It was reported that 6 

weeks of respiratory muscle training on cyclists between the ages of 18-45 did not significantly affect their anaerobic 

strength (Johnson, Sharpe, & Brown, 2007). 

Both groups showed significant increases in anaerobic strength during the trial period. Changes in anaerobic power as a 

result of respiratory-muscle training were significantly higher in the experimental and control groups. As well as 

respiratory muscle training, participants‟ being in the adolescent period is thought to contribute to the increase in 

anaerobic strength (Kasabalis, Douda, & Tokmakidis, 2005). 

The experimental group was observed to have higher aerobic strength than the control group after the VO2Max 8th 

week measurements. Similarly, in the study conducted on adult male and female cyclists, it was reported that respiratory 

muscle training increased oxygen consumption (Esposito, Limonta, Albert, Veicsteinas, & Ferretti, 2010). It can 

therefore be said that respiratory muscle training helps to increase the oxygen use capacity. 

In forced vital capacity (FVC) measurements, no statistical difference was observed between the groups in the 4th week 

measurements of the respiratory muscle training of the experimental group. However, in the 8th week measurements, a 

statistically significant difference was observed in the forced vital capacity of the experimental group. Normally, the 

developments in respiratory muscle training begin from the 4th week and the peak value starts from the 6th week 

(Kilding, Brown, & McConnell, 2010). 

In the study performed to determine the effects of different respiratory muscle training on fatigue, there was a 

significant difference in FEV1 and PEF values according to the measurement results of the respiratory muscles 

endurance training (Verges, Renggli, Notter, & Spengler, 2009). While FVC, FEV1, PEF values were found to be 

Variable 

 
Experiment (n=15) 

Control 
 (n=17) 

Group Time Group*Time (Interaction) 

  ̄±SD  ̄±SD F p F P F p 

FVC (L) 

Previously 4.14 ± 0.83a 3.97 ± 1.19 

1.322 0.259 5.143 0.009 3.322 0.044 4th Week 3.95 ± 1.17a 3.91 ± 0.87 

8th Week 4.85 ± 1.08b 4.02 ± 0.82# 

FEV1 (L) 

Previously 3.69 ± 0.78a 3.57 ± 1.13 

2.438 0.129 3.437 0.044 4.179 0.024 4th Week 3.72 ± 0.83a 3.49 ± 0.76 

8th Week 4.37 ± 0.97b 3.50 ± 0.65# 

ERV (L) 

Previously 1.40 ± 0.32 1.66 ± 0.49 

0.407 0.528 1.830 0.183 1.797 0.188 4th Week 2.02 ± 1.57 1.67 ± 0.64 

8th Week 1.90 ± 0.46 1.66 ± 0.33 

IRV (L) 

Previously 1.47 ± 0.76 2.00 ± 3.09 

0.006 0.940 0.972 0.341 1.055 0.320 4th Week 1.56 ± 0.62 1.38 ± 0.97 

8th Week 2.16 ± 0.73 1.73 ± 0.82 

VE (L/min) 

Previously 21.01 ± 8.35 23.67 ± 7.50 

0.332 0.634 4.441 0.016 0.651 0.525 4th Week 19.80 ± 7.50 19.37 ± 8.34 

8th Week 17.97 ± 6.09 18.76 ± 6.21 

MVV (L/min) 

Previously 142.51±31.45 130.55±38.87 

4.928 0.034 3.701 0.042 1.235 0.298 4th Week 149.93±40.98 124.42±30.88 

8th Week 178.54±73.72 138.01±39.19 

Pressure S.Avg. 
(CmH20) 

Previously 21.74 ± 5.79 17.75 ± 7.47 

5.058 0.032 11.805 <0.001 0.271 0.755 4th Week 24.32 ± 5.57 19.25 ± 6.95# 

8th Week 26.11 ± 6.33 21.17 ± 5.99# 



Journal of Education and Training Studies                                                  Vol. 7, No. 2; February 2019 

108 

statistically significant in an 8 week exercise in the study which examined the effects of respiratory muscle training on 

maximum oxygen consumption, no statistically significant difference was observed in FEV1/FVC values (Esposito, et 

al., 2010). According to the results of this study, at the end of the 8th week of respiratory muscle training which was 

given to the adolescent taekwondo athletes, FEV1 and FVC averages increased in favor of the experimental group. 

No significant difference was observed for expiratory residual volume (ERV). In a study which examined the effects of 

respiratory muscle training on individuals that had breathing problems on maximum aerobic strength, it was revealed 

that the effects on ERV were significant (Esposito, et al., 2010). No study on ERV has been found in the studies of 

respiratory muscles training for athletes in the literature. While respiratory muscle training affects ERV values 

positively in the patients with respiratory disease, no effect was observed in the athletes. This may be because the 

athletes did not have any health problem in their lungs. 

Respiratory muscle training for 8 weeks had no effect on inspiration residual volume (IRV). Similarly, in a study 

conducted on Kumite athletes, it was reported that 8-week respiratory muscle training did not affect IRV measurement 

results (Akgün, Pelvan, & Duru, 2015). According to these results, it can be said that respiratory muscle training does 

not have a positive effect on IRV. Since the measurement time (12 seconds) of the maximum voluntary ventilation 

(MVV) was short, ATP and PCr were used for energy need (McArdle, Katch, & Katch, 2001). In this study, the effect 

on MVV values is important during the respiratory muscle training. According to the results of the 6-week respiratory 

muscle training of male cyclists, MVV was observed to increase (Walker, et al., 2013). According to the result of the 

respiratory muscle training for Kumite athletes, a positive increase emerged in MVV (Kilding, et al., 2010). As in other 

studies, it was concluded that respiratory muscle training given to taekwondo athletes positively affects MVV. 

After 8 weeks of respiratory muscle training, maximum inspiratory pressure was found to be affected in a positive way 

according to the results of inspiratory pressure measurements of the athletes. In a study conducted on rowing athletes, it 

was revealed that maximum inspiration pressure resulted in a significant difference in favor of the experimental group 

after the 8-week respiratory muscle training (Forbes, et al., 2011). Respiratory muscle training measurement has been 

performed in different branches of sports such as swimming, diving and cycling. According to the results of the 

measurements, respiratory muscle training affected maximum inspiration pressure in a positive way (HajGhanbari, et al. 

2013). Since increasing maximum inspiration pressure is directly proportionate to the increase in average inspiration 

pressure, the increase in the average inspiration pressure is in favor of the experimental group. 

In this study, inspiration strength increased in favor of the experimental group. It was seen that the respiratory muscle 

training on racer rowing athletes increased the average inspiration strength (Griffiths LA. 2010). In a study conducted to 

determine the effect of the respiratory muscle training on shuttle run, the training increased the maximum inspiration 

strength (Chatham, et al., 1999). 

During the 8-week respiratory muscle training exercise session on the taekwondo athletes, average flow produced in the 

respiratory track was affected in a positive way due to the strength of the inspiration muscles. It was concluded that 

respiratory muscle training positively affected the average inspiratory flow in a 6-week study conducted to determine 

the effect of respiratory muscle training on fatigue in highly intensive intermittent runs (Tong, et al., 2008). 

After the training, it was seen that the athletes' total inspiratory energy values produced from each breath in a session 

were positive on the experimental group. No inspiratory energy values were found in the respiratory muscle training. 

Respiratory muscle training is used for patients with respiratory disease. It has been shown that respiratory muscle 

training positively affects the inspiratory energy according to the results of different respiratory muscle training methods 

used for respiratory patients (Langer, et al., 2015). 

There are some limitations in this study. Firstly, respiratory muscle training is being used for patients with respiratory 

disease for years, but it was only started to be used for athletes recently. Therefore, there are not enough studies in 

literature to compare and interpret the effects of respiratory muscle training on anaerobic power in athletes, and ERV 

and IRV parameters among slow vital capacity parameters of respiratory muscle training given to athletes. Secondly, 

there is a great difference in development and growth between individuals since the control and experimental groups 

included individuals between the ages of 12-17. If the study is to be conducted using individuals of the same age range 

and having the same physiologic characteristics, more precise results can be obtained. 

According to the results of this study, respiratory muscle training has a positive effect on athletes as well as the patients 

with respiratory diseases. It was observed that the 8-week respiratory muscle training contributed aerobic and anaerobic 

strength in adolescent taekwondo athletes. 

According to the results obtained in this study, it is concluded that respiratory muscle training has a direct effect on 

aerobic and anaerobic power. It is thought that the data produced as a result of the study will contribute to the studies 

that will be done. 
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