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Abstract: 
Background:It has been observed that playing a wind instrument (e.g. flute) does have an effect on lung 

physiology.Aims &Objectives:To study the effect of playing flute on lung function and vitals.Material and 
Methods: The study was conducted on 60 males (30 flautists and 30 normal subjects) ranging from 10-

40 yrs. The procedure included estimation of Peak Expiratory Flow Rate (PEFR) by Peak Flow Meter 

(PulmoPeak PEF meter) and measurement of pulse rate, respiratory rate and breath holding 

time.Results:It was found that the flautists had no significant variation in their vitals and PEFRs. But they 

did have a positive correlation between PEFR and their period of learning. Conclusion:Our study 

concluded that the period of learning flute plays a vital role in remodelling respiratory system. So, this 

technique if exercised in childhood or in early cases of lung diseases(COPD, obstructive sleep apnoea 

etc.), it would probably benefit them. 
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Introduction: 

During quiet breathing, inspiration is an active process whileexpiration is a passive process due to the 

elasticity of lungs and chest wall. But this breathing becomes more vigorous while exercising or when the 

respiratory system is diseased andexpiration no longer remains a 

 passive function. The act of playing a wind instrument (e.g. flute) does make expiration a controlled 

active workout. This is achieved by simultaneous breathing in through the nose & pushing out airstored in 

the cheeks through mouth. This technique used by some wind instrument players produces an 

uninterrupted continuous tone, this is  known as circular breathing.  The changes in mechanics of 

respiration during circular breathing are; recruitement of accessory muscles of respiration, the 

sternocleidomastoid actions as fixator, scalenes as antagonists for elastic recoil of the respiratory system 

when playing occurs over functional residual capacity(FRC) whenever possible. The rectus abdominis 

seem to be mostly used as agonist for specific large pressure requirements[2]. 

It is hypothesized that such respiratory strategy is expected to improve lung function and vitals over a 

period of time. Hence, the presentstudy was conducted to compare peak expiratory flow rate (PEFR) and 

breath holding time (BHT) of flautists and controls, to evaluate the correlation between pulmonary 

function with vitals- pulse & respiratory rate. 
PEFR, the expiratory flow rate during the peak of Forced Vital Capacity (FVC) was studied because it 

primarily reflects large airway flow and depends on the voluntary effort and muscular strength of the 

individual [3].BHT reflects the subject’s breathing pattern and respiratory endurance [4]. 



 
Material and Methods: 

The study was conducted on flautists in the flute class & on non-flautists in a secondary school and a 

college and written informed consent was taken from each subject. The approval of Institutional Ethics 

Committee (IEC) was taken. The method was explained to the subjects. 

The study comprised of asymptomatic 60 subjects divided into 2 groups: (30 flautists and 30 non 

flautists).The groups were matched for age by considering 3 age groups: (10-17yrs, 18-24yrs and 25-

40yrs) and for sex by excluding females.Males with the history of any major respiratory illnesses, cold, 

cough were excluded. An average period of learning was 2.5-3 years with daily riyazof about 2-3 hrs. 

Material included Peak flow meter (PulmoPeak PEF meter) with European scale (Range: 60-900 EU or 

Litres/Minute), Measuring Tape. 

Respiratory history was taken initially.Height of all the subjects was measured in centimetres in standing 

position.Pulse rate and respiratory rate were taken in sitting position.The subject was asked to blow 

forcibly after taking a deep breathe through the mouth piece attached to the flow meter and the volume 

was read.Three readings were taken for the subject and the highest reading of PEFR was 

considered.The instrument was cleaned with Dettol sanitizer for every subject.For breath holding time 

measured in seconds, the subject was allowed to sit quietly for 15 minutes. He was instructed to exhale 

maximally followed by maximum inspiration & then hold his breath till breaking point. Karl Pearson’s 

Correlation Coefficient and t-testwere the statistical tools applied.   

 
Result: 

 CONTROL (n = 30) FLAUTISTS(n = 30) t 

value 

significance 

Mean SD Mean SD 

Age 23.1 9.68 22.13 8.61 0.68 NS 

Height 171 9.20 166.58 11.78 0.11 NS 

PEFR 441.33 130.32 488.33 130.86 0.17 NS 

PR 75.13 6.62 73.33 6.96 0.31 NS 

RR 17.97 2.61 16.9 2.43 0.11 NS 

BHT 44.8 20.38 47.87 18.46 0.54 NS 

 

Correlation coefficient for PEFR in flautists and months of learning: 0.627118 

 

Table 1: Age-Group Wise Variation among Control  

Age Group 
(years) 

Fr
eq

 PEFR  
(Lit/min) 

PR  
(Beats/min) 

RR  
(Breaths/min) 

BHT  
(sec) 

Mean SD Mean SD Mean SD Mean SD 



10-17 10 342 113.71 77.8 9.26 18.3 2.41 37.7 14.24 

18-24 10 509 126.88 74.6 3.5 18 3.16 43.7 25.24 

25-40 10 473 92.38 73 5.48 17.6 2.41 49.91 19.14 

Total 30 441.33 130.32 75.13 6.62 17.97 2.61 44.8 20.38 

 
Table 2: Age-Group Wise Variation among Flautists 

Age 
Group 
(years) Fr

eq
 PEFR 

(Lit/min) 
PR 

(Beats/min) 
RR 

(Breaths/min) 
BHT 
(sec) 

Mean SD Mean SD Mean SD Mean SD 
10-17 10 361 100.49 74.2 9.19 17.4 2.88 39.1 11.15 

18-24 10 529 96.78 74 7.16 17 2.16 51.3 16.73 

25-40 10 575 86.7 71.8 4.05 16.3 2.31 53.2 23.75 

Total 30 488.33 130.86 73.33 6.96 16.9 2.43 47.87 18.46 

 
Discussion: 

The skilful act of prolonged expiration after deep inspiration thus utilising the entire vital capacity while 

playing a wind instrument increases FVC and thereby elevates PEFR among wind instrument players. 

Hence, the present study has found a positive correlation between PEFR in flautists and months of 

learning. But a higher PEFR in flautists is not statistically significant enough to support the hypothesis of 

improved lung function in wind instrument players. Few studies by Schorr-Lesnick et al(1985), Heller SS, 

Navratil M also found no difference in lung function [5-7]; but some studies by Cossette et al(2008), Fiz et 

al,Munn et alshowed that some wind instrument blowershave better pulmonary function because of good 

respiratory muscle strength.[2,8-10]. Primary factors which affect PEFR are expiratory muscle strength, 

elastic recoilpressure of the lungs  & the airway size.  But the other factors like age, height, weight, BMI 

may alter the result of PEFR. We also correlated PEFR with the height of subjects and found a linear 

relationship among both the groups; but it was not statistically significant to be considered a confounding 

factor. Height of an individual decides the lung size which ultimately is responsible for one’s respiratory 

compliance. Da Costa and Goh (1973) also correlated peak flow with height and found a positive 

correlation [11]. Changes in breathing pattern modify various central & autonomic mechanisms along with 

mechanical & haemodynamic adjustments[12]. 

It causes parasympathetic predominance which reduces one’s vitals over a period of time. Hence, it was 

hypothesized that playing a wind instrument would decrease pulse rate and respiratory rate and would 

improve breath holding time (BHT). But, in the present study no significant change in BHT or attributes of 

autonomic nervous system, pulse rate & respiratory rate were seen. This study did have a variation in 

breathing pattern but daily hours of learning and the total period till date also contribute in deciding the 

final outcome of ANS. Hence, if the study is extended further, we might get a positive result.   

 



Conclusion: 
Considering the facts, it can be opined that regular flute playing does cause a parasympathetic 

predominance like other slow breathing type (Pranayama) and also strengthen the oropharyngeal 

airway[1,13]. Hence, if the habit of playing flute or any wind instrument is inculcated in childhood then it 

will definitely strengthen the ventilatory muscle control. This would allow the lungs to function optimally 

even in diseased states. This will act as a primary prevention for asymptomatic healthy individuals and as 

a secondary prevention for the patients of ‘early’ bronchitis (lower airway), obstructive sleep apnoea 

(upper airway). In near future, it can also be considered as a supportive measure for COPD [14, 15]. 

 

Acknowledgement: 
We sincerely thank Mrs. S. Barve (Principal of Saraswati Secondary School, Thane) and Mr. V. Sonar 

(flute teacher) for successful collaboration. We arethankful to Dr. S. Kartikeyan (Professor and Head of 

Preventive and Social Medicine (PSM)), Dr. D. Samel (Associate Professor of PSM) and Mrs. V. Kulkarni 

(Lecturer of PSM) for the statistical work. We are grateful to students and flautists for their sincere 

participation. 

 

References: 

1. Antoniadau M, Michaelidis V, Tsara V. Lung function in wind instrument players.Pneumon2012; 25(2) 

2. Cossette I, Monaco P, Aliverti A, Mackem P.Chestwall dynamics and respiratory muscle recruitment 

during flute playing. The Journal of Acoustical Societyof America 2008; 123(5):3241 
3. Neuspiel DR, Courtlandt CD. Peak flow rate measurement [homepage on the internet]. C2009 

[updated 2009 Apr 5; cited 2011 Jan 10].   
Available from: http://emedicine.medscape.com/article/1413347-overview 

4. RakhimovDr.Artour. Breath Holding Time and Body Oxygen Content in Healthy and Sick People 

[homepage on the internet]. Version 1. Breathing Problems Solved. 2011 Jan 8.  

Available from: https://breathingproblems.wordpress.com/article/breath-holding-time-and-body-

oxygen-dv4y2tahxi5j-6/ 

5. Schorr-Lesnick B, Teirstein AS, Brown LK, Miller A. Pulmonary function in singers and wind-

instrument players. Chest 1985; 88:201-5.    

6. Heller SS, Hicks WR, Root WS. Lung volumes of singers. J ApplPhysiol 1960; 15:40-2. 

7. Navratil M, Bejsek K. Lung function in wind instrument players and glass blowers. Ann NY 

AcadSci1968; 155:276-83.  

8. Fiz JA, Aquilar J, Carreras A, Teixido A, Hara M,Morera J. Maximum respiratory pressures in 

Trumpet players.Chest 1993; 104 (4):1203-1204.[2]  

9. Munn NJ, Thomas SW, DeMesquita S. Pulmonary function in commercial glass blowers. Chest 1990; 

98:871-874.  

http://emedicine.medscape.com/article/1413347-overview
https://breathingproblems.wordpress.com/article/breath-holding-time-and-body-


10. Dhule SS, Bisht SN, Gawali SR. Pulmonary Function Tests in Wind Instrument Players, Indian Journal 

of Science and Research2013; 2: 384-6. 

11. Da Costa JL, Goh BK. Peak Expiratory Flow Rate in Normal Adult Chinese in Singapore. Singapore 

Med J 1973, 14: 511-4.  

12. RaghurajP,Ramakrishnan AG,Nagendra HR, Telles S. Effect of two selected yogic breathing 

techniques on heart rate variability. Indian J PhysiolPharmacol 1998; 42: 467-472. 

http://www.vivekanandayoga.com/research_papers/19980209_etsybthrv.pdf 

13. Madanmohan, Udupa K, Bhavanani AB, Vijayalakshmi P,Surendiran, A. Effect of slow and fast 

Pranayams on reaction time and Cardiorespiratory variables. Indian J PhysiolPharmacol 2005; 49: 

313-8.   

14. Fishman  A P, Elias JA,et al [eds.] Fishman’s Pulmonary Diseases and Disorders, 3rd ed.; New York: 

McGraw-Hill, 1998; 1:69,691.  

15. UpadhyayDhungel K, Malhotra V, Sarkar D, Prajapati R. Effect of alternate nostril breathing exercise 

on cardio respiratory functions. Nepal Med Coll J 2008; 10: 25-27. 

 
*Author for Correspondence:Swapnali S. Kadam, Department of Physiology, Rajiv Gandhi Medical 

College, Kalwa, Thane -400605 (Maharashtra) India Cell: 0 9820959095 

Email:kadamswapnali1@gmail.com @gmail.com* 

 
 

 

 

 

 

 

 

http://www.vivekanandayoga.com/research_papers/19980209_etsybthrv.pdf
mailto:Email:kadamswapnali1@gmail.com
mailto:@gmail.com*

