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 Recent studies demonstrated that current European Respiratory 

Society/American Thoracic Society spirometric reference equations, 

used in general population, may not be applicable in population of elite 

athletes. Althought it is well known that physical activity may affect 

lung volumes, the effect of sporting activity on pulmonary function 

testing indices was never examined. The aim of this study was to 

examine the differences in functional respiratory parameters in various 

types of sports by measuring lung volumes and to extend the existing 

factors as well as sport disciplines which affect respiratory function the 

most. A total of 1639 elite male athletes, aged 18-35 years were divided 

in 4 groups according to the predominant characteristics of training: 

skill, power, mixed and endurance athletes. They performed basic 

anthropometric measurements and spirometry. Groups were compared, 

and Pearson’s simple correlation was performed to test the relation 

between anthropometric and spirometric characteristics of athletes. All 

anthropometric characteristics significantly differed among groups and 

correlate with respiratory parameters. The highest correlation was found 

for body height and weight. Sports participation is associated with 

respiratory adaptation, and the extent of adaptation depends on type of 

activity. Endurance sports athletes have higher lung volumes in 

comparison with skill, mixed and power group of sport. 
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1. Introduction 

It is well known that the musculo-skeletal and the cardiovascular system are actively involved during 

muscular exercise and that both organ systems undergo adaptive changes in response to regular endurance 

exercise. In contrast, it is generally believed that respiratory system is not significantly different in 

physically trained individuals when compared with sedentary population [1]. Considering the fact that all of 

them are involved in oxygen transportation, the exact reason for the substantially lesser extent of pulmonary 

system adaptation prolonged exercise are not completely understood. However, it was never examined the 

effect of sporting activity on pulmonary function testing indices that is FEV1 and FVC and the FEV1/FVC 

ratio [2]. In general population, predicted values of lung volumes are based on age, gender, race, and height. 

The ERS/ATS reports on lung volume measurements and its reference value for children and adults are 

widely used, even for athletic population [3], [4]. Hovewer, there are no normative predictive values for 
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athletes, and reference values for general population overestimate lung function in athletes [5]. Lung 

development, and consequently lung volumes, could change its performance depending on type, intensity, 

severity, duration and frequency of sports activity [6]. The purpose of this investigation was to examine the 

differences in functional respiratory parameters in various types of sports, by measuring lung volumes. The 

second aim was to find out which sport disciplines improves respiratory function the most. 

 

2. DISCUSSION 

Lung volumes were significantly higher than reference values in all groups of athletes. Our results support 

the fact that most of the athletes adhered to a high volume of respiratory system similar to those reported 

before [8], [9]. The higher respiratory parameters were found in endurance group. Apart height, which is 

standardized for spirometric reference value, we also observed significant relationship between body weight 

and lung function parameters in athletes. There are several potential reasons why athletes have higher lung 

volumes. Exercise training improves endurance and strength of respiratory muscles; it also causes resistance 

reduction in respiratory canals, and increases lung elasticity and alveolar expansion. Therefore, selection of 

appropriate type of exercise training may be an important factor in prevention or lowering of respiratory 

diseases and increase the efficacy of this system. On the other hand, there are some data that respiratory 

muscle training (RMT) and particularly inspiratory muscle training (IMT) are the ways how an athlete 

could improve his/her performance [10], [11]. The impact of RMT on sport performance is quite 

contentious. Some studies demonstrated minimal influence on performance, whereas other reports describe 

improved sport performance after RMT. 

 

3. CONCLUSION 

Our study included only male athletes’ ages 18-35 years old. Sports participation is associated with 

respiratory adaptation, and the extent of the adaptation depends of type of activity. Athletes who participate 

in endurance sports activities (rowing and canoeing, swimming, long-distance running and marathon, 

cycling, triathlon and pentathlon) have higher lung volumes in comparison with skill, mixed and power 

group of sport. All investigated parameters of body composition influence on respiratory parameters. 
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