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1. Introduction

Physical activity is known to improve physical fitness and reduce morbidity and mortality from 

numerous chronic conditions and lung function is not an exception to this. Also, the sports 

activities have put the athletes at risk of exercise-induced bronchoconstriction.  to see the 

changes in pulmonary function over the duration of 12 weeks. material and methods: This 

study was a longitudinal study which was done on the students of Physical Education College. 

Hundred subjects (51 male, 20.18 yrs 1.147, 49 female, 19.91 yrs ± 1.89) were assessed using 

MIR Spirolab within 7 days of admission to their college and reexamined after 12 weeks. 

results: significant change was seen in PEFR in male however no significant change was found 

other lung function parameters studied in male as well as females. There was very significant 

improvement in aerobic fitness as assessed by VO2max in both male and female. Conclusion: 

physical activity does improve some of lung function and also there is no deterioration in lung 

function with 12 weeks of exercise but we recommend multiple longitudinal study.

It is essential to be involved in physical activity or sports which 

help in achieving better lung function. Involvement in certain 

physical activities or sports could help in respiratory muscle 

strengthening and improvement in pulmonary function.  Change 

in physical activity is associated with change in cardio respiratory 

fitness [1]. Over past few decades sports activities especially 

winter sport activity put athletes at risk of asthma and exercise 

induced bronchoconstriction. This is believed to be result from the 

repetitive dehydration of the small airways when large volume of 

cold air inhaled [2].  Exercise-induced bronchospasm (EIB) is 

defined as a decrease in lung function, usually characterized by a 

10% decrement in forced expiratory volume in 1s (FEV1), or a 

decrease of 20% in mid-forced expiratory flow (FEF25%–75%), 

which occurs after vigorous exercise. EIB can be triggered by 

intense exercise, cold dry environments, chronic asthma, or by a 

variety of air pollutants [3]. In our country, specially in this part of 

world, central India, only few studies have been carried out and we 

have not come across a reference of longitudinal  study hence 

we endeavored to undertake a longitudinal study to investigate 

and report pulmonary function changes at rest (improvement or 

deterioration) in healthy students involved in sports over a period 

twelve week. 

This was a longitudinal study in which hundred subjects (51 

male, 20.18 yrs ±1.147; 49 female, 19.91 yrs ±1.89) were evaluated 

within 7days of admission to college and after 12 weeks of exercise 

and these findings were compared with previous findings. All the 

subjects had to undergo physical training and their F.I.T.T. (i.e. 

frequency, intensity, time and type of physical activity) was: ten 

session /wk, 30min / session, somewhat hard intensity (RPE 

scale[4]. twelve weeks duration, and dynamic exercise in form of 

running.  Theses exercise per session  were distributed as warm 

up for  ten min  fairly light intensity (RPE scale), followed by 

running somewhat hard intensity (RPE scale), for 30 min.

Inclusion criteria were mainly healthy volunteer, age group 

between 17 – 22 yrs, and non smokers. Smokers, subjects with 

history cardiac, respiratory and diabetics and subjects whose 

clinical finding were abnormal were excluded from the study.
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2. Materials and method



For pulmonary function test, MIR Spirolab was used. Pulmonary 

function test was recorded in Physical Education College, in the 

morning session at around 6.30am. On the previous day students 

were told to avoid exercise till the same test is over. 
   

     All the subjects were made familiar with the instrument and the 

procedure for performing the test. The data of the subject as 

regards to name, age, height, weight, sex, date of performing the 

test, atmospheric temperature was fed to the computerized 

Medspiror.

    The tests were performed in sitting position. The subject was 

asked to take full inspiration which was followed by as much rapid 

and forceful expiration as possible in the mouthpiece of Medspiror. 

Three consecutive reading were taken and the best reading among 

three was selected and noted.

For Maximal oxygen consumption:-Queen's College Step test [4] 
was used. Subjects were instructed to step at the rate of 22 steps

Sandip Meghnad Hulke / 2011; 2(1): 443-446

444

3.Results and observations

Table I : Subjects characteristics

VALUES ARE MEANSD
***: p<0.001 very significant change  (comparison between pre and post exercise)

 per min (females) or 24 steps per min (male) for 3 minute.  The 

bench or stool height is 16.25 inches. After exercise, the subjects 

remain standing, waits for 5 second, and 15-second heart rate 

count is taken. The VO  (ml/kg/min) is predicted using this 2max

equation.     

MALES      : -   PREDICTED VO  = 111.33 – (0.42*HEART RATE)2max

FEMALES : -PREDICTED VO  = 65.81 – (0.1847*HEART RATE)            2max

Approval for the above study was taken from institutional ethics 

committee. 

Then the data of the observation for all parameters were 

statistically analyzed by calculating mean and standard deviation. 

The data was analyzed using Graph pad prism 5 software. 

Statistical difference between the data obtained in various groups 

was evaluated by paired t test and p value <0.05 was considered as 

statistically significant. 

The result of the present study are presented in the table I and table II. There was no significant change in anthropometric variables and 

body composition but there was significant improvement in aerobic power as assessed by VO2  (Table I)max.

There was no significant change in PFT parameters but significant increase was seen in PEFR in male. (Table II)

PARAMETERS PRE 
EXERCISE 

male

POST 
EXERCISE

 male

p value    p value    PRE 
EXERCISE

female 

POST 
EXERCISE

 female

20.18±1.147

1.701 ±0.04568

60.63 5.516 ±

1.70 0.077 ±

11.00 4.57±

6.72 3.017±

53.8 4.988±

51.41 5.96 ***±

19.91± 1.89

1.581 ± 0.05442 

52.15 6.495±

1.51 0.095 ±

20.30 4.45±

10.54 3.01±

40.91 4.51±

38.47 3.38 ±

19.91±1.89

1.581 ±0.05442

52.51 5.465 ±

1.52 0.085 ±

20.86 3.92±

10.90 2.62±

41.04 4.07±

41.50 2.57*** ±

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p<0.001

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p<0.001

20.18±1.147

1.701 ± 0.04568 

60.85 5.873 ±

1.70 0.081 ±

11.04 4.72±

6.82 3.20±

53.97 4.88±

45.74 6.87 ±

AGE(YRS) 

HEIGHT(M) 

WEIGHT(KG) 

BSA (M2) 

FAT MASS%

FAT MASS(KG)

LBM (KG)

VO2MAX (ML/KG/M) 



445

Table II: Lung function parameters in subjects 

4.Discussion

VALUES ARE MEANSD 
*:p<0.05 significant change (comparison between pre and post exercise)

PARAMETERS PRE 
EXERCISE 

male

POST 
EXERCISE

 male

p value    p value    PRE 
EXERCISE

female 

POST 
EXERCISE

 female

4.143 0.56 ±

3.57 0.54 ±

86.67 5.00 ±

7.91 1.34 *±

3.291±0.9561

2.93 0.45 ±

2.68 0.40 ±

91.72 6.98 ±

5.43 0.83 ±

3.291±0.9561

3.025 0.50 ±

2.72 0.43 ±

91.3 5.86 ±

5.59 0.99 ±

3.275±954

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

p>0.05

4.209 0.68 ±

3.56 0.53 ±

85.91 5.38 ±

7.46 1.64 ±

3.383±1.184

FVC(L) 

FEV1(L) 

FEV1 (%) 

PEFR (L/SEC) 

FEF25-75%

There was no significant change in PFT parameters but non 

significant increase was seen in PEFR.

FVC:-Our finding in athletes is in agreement with several 

studies[5-7] but contrast with some[8]. Some found similar result 

only in males or only in females [9,10]. 

5,6,9,10FEV1 and FEV1%:-Our findings are matching with  but 

several studies have found contradictory results[7,8].

PEFR and mid-forced expiratory flow (FEF25%–75%), found in 

our study is in harmony with some studies[6,7] while significant 

improvement was found in some studies [8,9].

We had got significant improvement in PEFR in male, this may 

be because exercise of 12 weeks is enough for development of 

respiratory system so as to cause improvement and other 

parameter improvement will take longer duration.   

Since there is no improvement in any of the PFT parameter 

studied besides PEFR, it denotes that there is lack of adaptive 

changes in the form of lung volume or dynamic function. It might 

be due to:- 

According to  Qi  Fu and  Benjamin D. Levine[13], there are 

physiological and morphological gender difference exists  in 

humans. It is likely that certain gender- specific factor such as 

difference in some hormonal level, menstrual cycle variability, and 

physical characteristics may influence the response to exercise in 

women. In females according to us exercise should be long 

duration and with hard intensity for similar improvement (as 

compared to male). 

Histamine is one inflammatory mediator that has been shown to 

increase during heavy exercise,  which could cause 

bronchoconstriction at the level of the small airways and/or 

increase microvascular permeability. This is believed to result 

from the repetitive dehydration of the small airways when large 

volume of cold air is inhaled.[2,14],  Such decline was not shown in 

our study and also by Kipplen P et al who did not find significant 

evidence of lung function impairment in healthy Mediterranean 

athletes even after one year of endurance training.[15] The reason 

for this not significant change may be beneficial effect of exercise 

which is seen our study(PEFR in  male) and which is overcoming 

t h e  e f f e c t  o f  d i f f e r e n t  m e d i a t o r  r e s p o n s i b l e  f o r  

bronchoconstriction and also the pleasant atmosphere in this part 

of the world.  

Physical training carried out by the subjects in present study did 

not alter the status of pulmonary system except PEFR in male but it 

is helpful in improvement in aerobic power. We recommend higher 

frequency, more duration and more intensity for the improvement 

in lung function, and also multiple longitudinal studies are needed 

to perform to know the effect of exercise on respiratory function. 

• Lesser duration and moderate degree of exercise.

• Exercise training enhances ability to sustain exceptionally high 

level of sub maximal ventilation but exerts a little effect on 

maximum static and dynamic lung function[4,11].

• Type of exercise: - subjects of our study were mainly doing 

dynamic exercise and some static exercise; none of them were 

involved in swimming as exercise. Swimming training attenuates 

the dysanaptic development of respiratory system and improved 

airway conductance[12]  and may lead to alveolar hyperplasia as a 

result of intermittent hypoxia[8,9] .

5. References

[1] Cheng YJ, Macera CA, Addy CL, Sy FS, Wieland D, Blair SN. Effects of physical 

activity on exercise tests and respiratory function. Br J Sports Med. 2003; 

37; 521-528. 

Sandip Meghnad Hulke / 2011; 2(1): 443-446



446

[10] Adegoke OA, Arogundade O. The effect of chronic exercise on lung function 

and basal metabolic rate in some nigerian athletes.African Journal of 

Biomedical Research.  2002;1-2: 9-11.

[11] Johnson, Bruce D. Aaron, Elizabeth A.  Respiratory muscle fatigue during 

exercise: implications for performance. Medicine & Science in Sports & 

Exercise. 1996; 28:1129-1137.

[12] Courteix D, Obert P, Lecoq AM, Guenon P, Koch G. Effect of intensive 

swimming training on lung volume, airway resistance and on the maximal 

expiratory flow-volume relationship in prepubescent girls. Eur J Appl 

Physiol. 1997;76:264-269. 

[13] Fu Q, Levine BD. Cardiovascular response to exercise in women. Medicine 

and Sci in Sports and Exerc. 2005;37:1433-1435.

[14] Anselme F, Caillaud C, Couret I, Rossi M, Prefaut C. Histamine and 

exercise-induced hypoxemia in highly trained athletes. J Appl Physiol 

1994; 76: 127–132.

[15] Kippelen P, Caillaud C, Robert E, Connes P, Godard P, Prefaut. Effect of 

endurance training on lung function: a one year study. Br J Sports Med. 

2005;39:617-621.

[2] Rundell KW, Jenkinson DM. Exercise induced bronchospasm in the elite 

athlete. Sports Med. 2002; 32:583-600.

[3] Wagner IM, Wagner PD. Effect of prolonged, heavy exercise on pulmonary 

gas exchange in athletes. J Appl Physiol. 1998; 85: 1523–1532.

[4] Bengt Saltin. Training for Anaerobic and aerobic power. In, McArdle WD 

(ed). Exercise physiology, Energy, Nutrition and Human Performance. V 

edition. Philadelphia, Baltimore, Newyork, London, Hongkong, Sydney, 

Tokyo, Lippincort William and Wilkins Publisher. 2001; 459 – 499. 

[5] Hagberg JM, Yerg JE 2nd, Seals DR. Pulmonary function in young and older 

athletes and untrained men. J Appl Physiol. 1988 ;65:101-105. 

[6] Armour J, Donnely PM, Bye PTP. The large lung of elite swimmers: an 

increased alveolar number? Eur Respir J. 1993 ;6:237-247.

[7] Prakash S, Meshram S, Ramtekkar U. Athletes, yogis and individuals with 

sedentary lifestyles; do their lung functions differ? Indian J Physiol 

Pharmacol. 2007; 51:76-80. 

[8] Mehrota PK, Verma N, Tewary S,Kumar P. Pulmonary functions in Indian 

sportsmen playing different sports. Indian J Physiol Pharmacol. 1998;42 

:412-416.

[9] Doherty M, Dimitriou L. Comparison of lung volume in Greek swimmers, 

land based athletes, and sedentary controls using allometric scaling. Br J 

Sports Med. 1997;31:337-341.

Copyright 201  BioMedSciDirect Publications IJBMR -  All rights reserved.1 ISSN: 0976:6685.c

Sandip Meghnad Hulke / 2011; 2(1): 443-446


	Page 1
	Page 2
	Page 3
	Page 4

