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Abstract 

Any disorders of the respiratory system caused a decrease in overall functioning of the body and disturb the body's oxygen 

supply system. Regular physical activity can improve the function of the respiratory system. On the other hand, physical 

activity has been considered as a cause of bronchospasm and athletes in training and competition needs to put together the 

upper respiratory tract congestion, reduces the capacity of athletic activities. The aim of this study was to investigate the 

respiratory tract congestion is caused by the exercise of rowing national team. To study investigating 20 cases of rowers rowing 

and kayak national team of Iran (height: 182 ± 4.2, Weight: 80.04 ± 5.6% Body fat 11/3 ± 1.5, VO2max: 62.2 ± 2.4) at least 5 years 

as a professional sport, and they were selected purposefully. In this study, the test boat was a 2000 m ergometer test. Before the 

activity, baseline spirometers test was performed, and again immediately after exercise, 5 and 30 minutes after exercise testing, 

spirometers was performed. The results show that the changes in respiratory parameters between these two disciplines, there 

is no significant difference and the results showed that all indicators showed significant changes in kayak (p <0.05), but in 

rowing only significant change to create a variable force vital capacity, no sign of exercise-induced asthma percentage change 

in exercise does not show. Exercise can affect the respiratory parameters and Asthma intensity physical exercise is most 

affected. Higher or lower aerobic fitness athletes have exercise-induced asthma. 
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INTRODUCTION 

Respiratory system is one of the vital systems of 

body that is responsible for the evaluation of needed 

daily gases, activities and survival of human. 

Statistics show that dysfunction in cardiovascular 

tract and respiratory function is associated with 

increased mortality (5). In the meantime spirometry 

tests are effective methods to evaluate pulmonary 

function of healthy individuals, patients and 

athletes. This clinical test evaluates the magnitude of 

lung damage and level of pulmonary dysfunction of 

individuals, for this reason spirometry method is of 

great value. Any disruption in the body's respiratory 

system will result in reducing the overall body 

performance and disturbing the oxygen supply to it 

(15). 

Lack of physical activity or conversely, 

intensive physical activity in the long term, causes 

disorders in lung function, limits the flow of 

inhalation and exhalation and increase thickness of 

the respiratory tracts. Activity of respiratory organs 

would be faced with some problems, especially 

when you take part in intensive physical activity. It 

seems that athletes will experience restrictions in 

their lung volumes and capacities, particularly 

"dynamic capacity" during very intense physical 

activities and because of frequent and repeated 

inhalation of air into the respiratory tracts. Lungs 

need deeper inhalation and exhalation and faster air 

flow rate during very intense physical activity, and 

as a result of increased thickness and fibrosis of air 

ways, many restrictions are imposed on the function 

of the respiratory tract (13).  

Some studies have shown that continuous 

physical activity can improve the function of 

respiratory system. On the other hand, physical 

activity is considered as a cause of bronchospasm, to 

the extent that high percentage of athletes with no 
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history of asthma, experience bronchospasm during 

or after exercise and a percentage of these 

individuals are marked. The bronchospasm is seen 

even in many professional athletes (4). Exercise-

induced asthma (EIA) is considered as a temporary 

increase in the thickness of the airways in the lung 

and often occurred after long-term and intense 

exercise. Physical activity may be the only factor that 

triggers asthma especially in elite athletes with no 

symptom(s) of it. Exercise-induced 

bronchoconstriction (EIB) may be the more 

appropriate term that is independent of the 

physiological response caused by the disease (16) 

and it is difficult to say whether exercise acts as a 

developer or as an aggravating factor latent in 

asthma (17). Exercise-induced asthma prevalence 

was between 4 % to 20 % in the general population 

(17,22). The prevalence of EIB in the athlete 

population varies from 11% to 55% (14,17).  

Different studies were conducted on various 

kinds of exercises and the bronchospasms caused by 

them and they are divided into two categories, 

accordingly. The first category includes exercises 

that most likely cause bronchospasm. These 

exercises are the ones that can be performed in cold, 

dry air such as skiing and ice hockey, or exercises 

that require high volume ventilation, such as 

basketball and American football, cycling and 

endurance running. Second classification includes 

exercises that last for a short time like weightlifting 

and martial arts, wrestling, and exercises require no 

high physical intensity such as golf, volleyball and 

swimming (20). Game & Bell (12) studied the effect 

of a competitive season on lung function and aerobic 

capacity on college hockey players. They measured 

the lung volume and VO2max in 40 ice hockey 

players before and after the season. The data 

showed that there was no significant change in 

Vo2max after the season. Also, forced vital capacity 

(FVC) and Forced Expiratory Volume in One Second 

(FEV1) was significantly decreased after the season. 

They concluded that a number of hockey players, 

due to cold weather and environmental space 

pollutants such as sulfur oxide experience airway 

narrowing (10). Unal & Sahinkaya (24) studied 

prevalence of exercise-induced bronchospasm in 

professional athletes. The study was conducted on 

126 elite athletes, including 85 football players, 25 

karatekas, 11 swimmers and 5 wrestlers. Spirometric 

indices were measured in these groups before and 

after 10 minutes of exercise on a treadmill according 

to the Bruce Protocol .Some degree of bronchospasm 

was observed through changes in air flow and 

spirometry tests among athletes. It should be noted 

that 10% and 15 % decrease in FEV1 or Forced 

Expiratory Flow From 25% to 75% (FEF 25-75%), 

respectively, are signs of exercise-induced 

bronchospasm onset. There were reports on the 

10%> decline in FEV1, 15%> decline in FEF25-75 and 

15%> decline in PEF in 11% (14), 14% (18) and 11% 

(14) of the athletes, respectively (25). On the other 

hand, some studies have shown contradictory 

results. For example, the results of short-term cross-

sectional spirometry study showed that, lung 

volumes of young athletes compared with non-

athletes are not much different but spirometry tests 

have been done by adult endurance athletes with 

higher indices (11). Also Eizadi et al. (11) revealed 

that endurance training can make a difference in the 

spirometric performance of adult professional 

athletes. They showed that FEV1 was significantly 

increased during endurance training of15 endurance 

runners but there was no change in FVC. In their 

study, Rubaie et al. (2013) examined the prevalence 

of airway obstruction in professional wrestlers, and 

came to the conclusion that following an exhaustive 

exercise session of Strand Test, spirometric indices 

showed the greatest decline at 5 and 15 mints (2). In 

another study, Parastesh et al. (1) examined the 

response of lung function indices to anaerobic 

activity in polluted environment and came to the 

conclusion that the anaerobic activity in polluted 

environment reduces lung function indices 

indicating that the polluted environment puts the 

athlete at a greater risk of exercise-induced asthma.  

In athletes, endurance trainings increase cardiac 

output and receiving and consumption of oxygen by 

peripheral muscles. However, the lung tissue is less 

adapted with regular exercise and in endurance 

trainings; athletes can conduct ventilator endurance 

tests better than non-athletes. The difference 

between athletes and non-athletes in cross-sectional 

studies has been clearly shown (10). Accordingly, 

studying of ventilation system of athletes is 

invaluable, particularly to evaluate the impact of 

specific training exercises on pulmonary function 

and increased incidence of bronchospasm in athletes 

of different fields, particularly endurance sports in 

which underdevelopment and weakness of the 

respiratory system can be considered as limiting 

cause of such activities. Therefore, the goal of the 

present study is to compare the changes in intensive 

competitive exercise -induced respiratory tract 

congestion as well as the difference in respiratory 

volumes of the Islamic Republic of Iran's national 

rowing and kayak teams, and how much is the 
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magnitude of competitive exercise-induced asthma 

in athletes and in which sports, these changes are 

higher? 

METHODS & MATERIALS 

Twenty Iranian elite rowers and Kayak players 

took part in this study. All athletes were competing 

at national or international level and were in Iranian 

national team. All subjects were free from a history 

of pulmonary function impairment (excluding 

asthma) and free of respiratory tract infection for at 

least 4 weeks prior to testing. All volunteers who 

showed normal pulmonary function were included 

in the study. However, if the subject showed 

abnormal pulmonary function, he was excluded 

from the study. Subjects agreed to all testing 

requirements and procedures by giving his/her 

written consent prior to testing. None of the subjects 

had any experience in respiratory exercises prior to 

testing. The study protocol was approved by the 

Ethics Committee of University of Rajai. During a 

single visit to the laboratory, subjects underwent the 

following tests: anthropometric assessments 

(stature, weight and body composition), Body mass 

and height were assessed to the nearest 0.1 kg and 

0.1 cm, respectively. Body fat percentage was 

estimated using the three-site skinfold procedure 

according to standards with a Lafayette caliper 

(model 01127, USA). Maximal aerobic test was used 

to measure VO2max, pulmonary function tests. 

Subjects were requested to refrain from exercise, 

alcohol and caffeine 24 h before testing. Subjects 

were asked to perform these tests during the 

competition phase of their specific sport season to 

ensure that all subjects had a reasonable level of 

fitness for their specific sport during their 

evaluation.  

The athletes were already familiar with the 2000 

meter special rowing ergometer test. All subjects 

attended two sessions (familiarization and test 

session) throughout the study; the athletes were 

already familiar with the 2000m ergometer test, 

having performed it numerous times as part of 

training and competition. A Baseline 2,000-m rowing 

ergometer time trial (TT) was completed and 

spirometry test was done before and three times 

after that to reveal bronchospasm. 

Environmental conditions in the laboratory 

were 40 to 49 percent humidity and temperatures 

were 19 to 24 ° C. digital spirometer was used to 

obtain the indices and lung capacities. Since, the 

position of athlete at the time of performing the 

spirometry test has an important effect on results, so 

all athletes were tested in the same way. For this, all 

athletes were leaning on the chair and athletes tried 

to stay in an appropriate position to testing process. 

Also, procedure was fully explained before the test 

and how doing test was showed in practical manner 

and they repeated trails to completely being 

familiar, to measure the percentage change in the 

bronchospasm index following formula was used 

(18).  

 

Best way to recognize EIB is to detect changes 

in the airways after exercise test. Usually EIB 

becomes apparent 5 to 15 minutes after exercise, for 

this, respiratory function tests were done before, 1, 

15 and 30min after the 2000m ergometer time trail 

(25). 10%, 15% and  15% reduction in FEV1, 

PEF(peak expiratory flow) and FEF25-75, 

respectively, were signs of the onset of exercise 

bronchospasm (22), that in current study these 

indices (bronchospasm) was measured before and 

three times after 2000m ergometer test (8,18).  

All values are expressed as means ± SD. Before 

parametric analyses were done, the normality of 

distribution of the data was assessed with 

Kolmogorov–Smirnov tests. A two-way (groups × 

time) analysis of variance (ANOVA) with repeated 

measures was conducted to determine the 

interaction and main effects. Where a significant 

main effect and/or interaction was observed, one-

way ANOVA of pre-intervention to post-

intervention differences (absolute values) was 

applied to determine the source of significance. 

Effect size (ES) was determined and reported. When 

ANOVA revealed significant, Bonferroni method 

was used for post-hoc comparisons to times, and t 

student to detecting between group significant 

differences. For all tests, P<0.05 was considered as 

significant. All statistical tests were performed using 

SPSS software, version 16. 

RESULTS 

Descriptive characteristics of the subjects are 

shown in Table 1. Table 2 shows changes in 

experimental variables and any likely differences 

related to time of measure (within group) and 

group. 2000m time trail resulted in significant 

(P<0.05) decrease in all pre to post values (time 

variation) except rowers FVC (P>0.05). However, no 

significant differences indicated between the groups 

(P>0.05). This finding has appeared in Table 2. 
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Table 1. General characteristics (Mean ± SD) of subjects. 

Mean± SD Variable 

  

23.03±2.11 Age (years) 

182.14±4.2 Height (cm) 

80.04±5.6 Weight (kg) 

11.3±1.5 Body fat (%) 

62.2±2.4 VO2max (ml/kg/min) 

  

 
Table 2. Respiratory variables indices in both groups before and three times after 200m special ergometer test. 

Variable Group Time of test 

Value  

(means± 

SD) 

Percentag

e change 
F 

P (Within 

group) 

P (Between 

group) 

        

FVC Kayak Pre test 82. 0±72 .5  12.62 0.001* 0.53 

Immediately Post 

test 

45. 0±01 .5 1. 14%  

5 min after test 40. 0 37 .5 1. 6%  

30 min after test 83. 0±68 .5 070.  %  

Rowers Pre test 7. 0±34 .5  0.885 0.441 

Post test 65. 0±16 .5 1. 7%  

5 min after test 17. 0±24 .5 3. 2%  

30 min after test 70. 0±28 .5 1. 1%  

FEV1 Kayak Pre test 12. 0± 29 .5  10.32 0.001* 0.138 

Post test 13. 0 ±91 .4 1. 7%  

5 min after test 12. 0±  12.5 2. 3%  

30 min after test 11. 0 ±28 .5 18. 0%  

Rowers Pre test 13. 0±5   5.64 0.028* 

Post test 15. 0 ±69 .4 2. 6%  

5 min after test 13. 0 ±85 .4 3%  

30 min after test 14. 0 ±96 .4 8. 0%  

FEF25.75 Kayak Pre test 92. 0±72 .5  13.51 0.002* 0.75 

Post test 71. 0±25 .5 2. 8%  

5 min after test 83. 0 ±53 .5 3. 3%  

30 min after test 94. 0 ±66 .5 1%  

Rowers Pre test 63. 0±86 .5  9.95 0.009* 

Post test 68. 0±35 .5 7. 8%  

5 min after test 62. 0±60 .5 4. 4%  

30 min after test 62. 0 ±78 .5 3. 1%  

PEF Kayak Pre test 35. 0 ±56 .9  27.82 0.001* 0.275 

Post test 34. 0±  69.8 1. 9%  

5 min after test 30. 0 ±43 8. 8. 11%  

30 min after test 35. 0 ±44 9. 2. 1%  

Rowers Pre test 38. 0 ± 89 .8  13.67 0.001* 

Post test 39. 0  ±29 .8 7. 6%  

5 min after test 33. 0  ±05 .8 4. 9%  

30 min after test 39. 0  ± 65 8. 6. 2%  

        

* Significant difference within groups. 

 

DISCUSSION 

Various fields of boating are associated with 

periodic intense activities and yet different physical 

periods. Athletes of these fields require maximal 

oxygen uptake and a body with high physical fitness 

(15). During this exercise, different body systems 

will be involved to varying degrees. One of these 

systems is the respiratory system and during this 

exercise high ventilation volume is required. The 

results of our study showed that changes in 

respiratory indices between these two fields are not 

significant and all indices indicating significant 

changes in kayak (p <0.05) but in rowing, the only 

variable that shows no significant change was 

Forced Vital Capacity (FVC). But the percentage of 

changes did not show any signs of exercise-induced 

asthma (<15%).  

Smith et al. (23) in a study entitled prevalence 

of airway obstruction in Irish athletes, examined 

restriction and obstruction of airways and 

bronchospasm and exercise-induced asthma among 

Ireland's university athletes. They classified athletes 
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into five groups: field sports, indoor sports, 

endurance sports, martial arts and swimming. 

Varying degrees of bronchospasm was reported and 

the highest rate was observed in the swimming 

group with 9.6 percent decline in their FEV1. In 

Smith's opinion, the greatest reduction in 

pulmonary values occurred after performing intense 

exercises in cold environments (23). Uçok et al. (24) 

in a study in Erzurum, Turkey, examined prevalence 

of exercise-induced bronchospasm in long-distance 

runners who trained in cold weather conditions. 20 

male long distance runners who trained in cold 

weather conditions and 19 inactive men were 

selected for comparison. None of the participants 

had a history of asthma or allergies. Bronchospasm 

was defined as reduction of 10%> in FEV1 or 15%> 

in FEF25-75 or reduction rate of 25%> in PEFR. Also, 

spirometry parameters were measured before and 

after exercise. Bronchospasm was observed among 7 

athlete runners, and an individual from inactive 

group (24). Ratdl & Jackson (2002), in their research, 

reported prevalence of exercise-induced 

bronchospasm among endurance runners, sprint 

runners and among athletes participating in the 

Winter Olympics 1998 as 17 %, 8% and 23 %, 

respectively (22).  Pohjantähti et al. (21) examined 

exercise-induced bronchospasm among the top 

Finnish skiers. There were 20 skiers in this study. 

After measuring spirometry parameters, it became 

clear that 35% of skiers suffered from some degrees 

of exercise-induced bronchospasm. Most of the 

reduction among pulmonary parameters was related 

to a decrease in peak expiratory flow (PEF) It seems 

that cold condition plays important role in the 

prevalence of exercise-induced bronchospasm 

among skiers and due to the frequent inhalation of 

cold air and a lack of time to be wetted, an 

obstruction will be made in the respiratory tract, 

especially in the small airways which leads to a 

decline in the lung function indices (21). In Randall, 

Purjantaty and Yuk studies, incidence rate of 

bronchospasm in cold winter conditions has been 

examined and it was shown that risk of 

bronchospasm was increased as a result of cold 

weather, but in our study, due to moderate 

temperature, incidence rate of bronchospasm was 

less than study of Randall, Purjantaty and Yuk. 

Bonini et al. (7), in a study, examined lung 

performance tests for some degree of exercise-

induced asthma or respiratory allergies in elite 

athletes. 98 athletes were studied at the 2004 

Olympics. The results of spirometry test evaluation 

showed that the prevalence of asthma among 

athletes was 20.4 %. In a study on professional 

cyclists, Medelli et al. (14) evaluated lung 

performance tests. 25 professional cyclists were 

selected with the age range of 27.9. Using sports and 

medical history questionnaire, the presence or 

absence of asthma was evaluated. Lung indices of 

FEV1, FEV1 / FVC and FEF25-75 were measured and 

52% of the samples showed signs of upper airway 

obstruction. Barkard et al. (2007) conducted a study 

to investigate the indices of respiratory diseases 

among Polish rowers. 79-men from national team 

and Olympic rowers were selected in this study. 

Using spirometer, lung function parameters were 

measured before and after a rowing championship. 

Initially the obtained values of all measured indices 

were higher than those predicted by the device. 

Comparing the indices before and after the contest, 

also no significant differences were obtained among 

them. They believed that there were no respiratory 

restrictions, such as asthma, airway obstruction or 

exercise-induced bronchospasm in this group (7). 

According to the obtained results of this study and 

after comparing them with results of Barkard's 

study, it may be noted that the reason for 

consistency of the results of the two studies is due to 

the type of subjects, training systems, activity 

protocols, certain anthropometric athletes and their 

aerobic fitness, which were not observed in both 

studies on exercise-induced asthma. After 

comparing kayak and rowing and as mentioned 

above, all indices in kayak showed significant 

changes (p <0.05) but, in rowing, the only variable 

that shows no significant change was the Forced 

Vital Capacity. And percentage of decreasing 

changes in kayak was more than rowing likely due 

to the activity level and movement patterns of these 

fields. As in kayak legs are also involved, so level of 

physical fitness of the athletes as well as the muscles 

involvement in this field is higher which contributes 

to the increased readiness of the athletes. Studying 

of ventilation system of athletes is invaluable, 

particularly evaluation of the specific training 

exercises impact on pulmonary functions in athletes 

of different fields, particularly intense and periodic 

sports in which underdevelopment and weakness of 

the respiratory system can be considered as limiting 

cause of such activities. Ventilation of maximum, 

endurance and periodic activities will be increased 

by improvement of maximal oxygen intake. It is 

physiologically justified because any increase in 

aerobic capacity requires more oxygen intake and in 

proportion with it, more carbon dioxide is produced 

that should be excreted from pulmonary ventilation 



Alvar et al. 2016 

Turk J Sport Exe 2016; 18(1): 1–7                                                                                                                                                
© 2016 Faculty of Sport Sciences, Selcuk University       6 

(5). Despite numerous conducted studies, the fact 

that sport and type of physical activity is the cause 

of bronchospasm or exercise predisposes respiratory 

system to the impact of driving factors is still in 

question. It is therefore clear that individuals with a 

history of breathing problems such as asthma will 

not take part in this type of sport or they are not 

chosen as a member of sports teams of the field. 

Consequently, intense and pathological changes in 

professional athletes in this field are not expected. 

On the other hand, many athletes may experience 

symptoms that may not pay attention to them or 

visit medical clinic for different reasons including 

low intensity of the symptoms and compromising 

their athletic position. However, conducting 

repeated spirometries reduce the risk of error and 

increase the likelihood of detecting spasm. 

However, in cases where the diagnosis cannot be 

achieved with this method, using histamine 

stimulation test with methacholine after exercise, 

better demonstrates changes in the ventilation 

system during exercise (3). For example, in the study 

of Wheeler et al., although none of the athletes had a 

history of asthma, the result of methacholine 

stimulatory test was positive in 25% of the subjects 

(3). Using mask as a non-pharmacological strategy is 

recommended to reduce the severity of symptoms of 

EIB during activity in order to wet the air of a cold 

and dry environment (19). But according to the 

results of this research, it can be concluded that the 

rowing and kayak athletes are less susceptible to 

exercise-induced asthma because of the high aerobic 

and physical fitness. 
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