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ABSTRACT: 

Chronic obstructive pulmonary disease (COPD) is a leading causes of morbidity, hospitalization and 

disability among pulmonary diseases. Airway obstruction, reduced lung elasticity, increased chest wall 

stiffness, altered length-tension relationship, decreased chest mobility, increased functional residual capacity 

(FRC), decreased tidal volume and increased respiratory rate are the commonest problems seen in patients 

with COPD. Respiratory muscle stretch gymnastics (RMSG) has been proposed as a possible additional 

form of rehabilitation for patients with COPD. To find out the effectiveness of respiratory muscle stretch 

gymnastics RMSO) in improving tidal volume (TV) and reducing respiratory rate in COPD 

patients. The study was carried out with purposive sampling in the Division of Physical Medicine and 

Rehabilitation, Rajah Muthiah Medical College and Hospital, Annamalai University. Ten COPD patients 

with FEV1<70% and age group between 35 and 65 yrs were selected for the study. Acute breathlessness, 

associated cardiovascular disorders, and other significant medical problems were excluded. Ten patients 

with COPD were selected. Five pattern of RMSG training were given for 1 week duration. Pre and post 

respiratory rate and  

tidal volume measurements were obtained using Schiller Spirometer. Lung function was  

assessed based on the measurement of respiratory rate and tidal volume which were obtained by minute 

ventilation test through spirometer. The mean value of respiratory rate before treatment is 23.85 and after 

treatment is 14.57. The different is statistically confirmed by the obtained t-valuè5.55, p value p = 0.000. 

The’t’ test value and 1% level of significance shows that respiratory rate is significantly reduced after 

treatment, The mean value of tidal volume before treatment is 0.85and after treatment is 0.83. It shows that 

tidal volume is not improved, but it is maintained. It is statistically confirmed by the obtained t value 0.69 

and p value 0.509. Respiratory muscle stretch gymnastics is effective in reducing the respiratory rate and 

maintaining the tidal volume.  

 

Keywords: Chronic obstructive pulmonary disease (COPD), Respiratory muscle stretch 
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INTRODUCTION  : 

Chronic obstructive pulmonary disease (COPD) refers to a group of respiratory disorders that damage the 

lungs and make breathing increasingly more difficult over time. Obstructive airway diseases, which 

primarily include asthma and chronic obstructive pulmonary disease (COPD) are a major contributor to 

morbidity and mortality in India.  

Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity, hospitalization and 

disability among pulmonary diseases.1 COPD is the fourth leading cause of morbidity throughout the 

world.2Its incidence was expected to double in the world between 1990 and 2020 according to the Global 

Initiative for obstructive lung diseases.3COPD affects approximately 5 percent of adults in India.3 Its 

chronic progressive nature and acute exacerbations influence the quality and expectancy of life of COPD 
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patients.1 Airway obstruction, reduced lung elasticity, increased chest wall stiffness, altered length-tension 

relationship, decreased chest mobility, increased functional residual capacity (FRC), decreased tidal volume 

and increased respiratory rate are the commonest problems seen in patients with COPD.4In general, 

pulmonary rehabilitation is a basic non- pharmacological intervention in COPD. Its role is increasing in 

recent years, and also it has emerged as an adjunct to drug and oxygen therapy in the management of 

patients with COPD.5 

Respiratory muscle stretch gymnastics (RMSG) has been proposed as a possible additional form of 

rehabilitation for patients with COPD.6 

RMSG is designed to stretch inspiratory chest wall muscles during inspiration and expiratory chest wall 

muscles during expiration.7 

Accessory muscles of inspiration are often shortened by overuse in COPD patients. These muscles may 

benefit from exercises to stretch them to their normal lengths. Since stretching has been shown to reduce the 

muscle stiffness.6 RMSG designed to stretch the respiratory muscles in the chest wall thereby decrease the 

chest wall stiffness and increase the chest wall expansion.6 

Minoru et al found that RMSG is effective in physical condition to improve pulmonary functions and to 

reduce dyspnea at rest and on exertion in COPD patients. It is also effective in reducing the (FRC) 

functional residual capacity and to improve the distance walked in six minutes.6 Minehiko Yamada et al 

suggest that RMSG decreases the respiratory rate and improves the tidal volume and prolongates the 

expiratory duration (Te).6 

These studies suggest that RMSG has clinically significant benefits for the rehabilitation of patients with 

COPD.6 The present study is designed to investigate the response to RMSG in patients with COPD by 

observing changes in tidal volume (TV) and respiratory rate (RR). 

OBJECTIVE  

To find out the effectiveness of RMSG in improving tidal volume (TV) and reducing respiratory rate in. 

COPD patients. 

METHODOLOGY   

Study plan and procedure was explained in detail to the patients and informed consent was obtained. 

Pre treatment Evaluation      FEV1 measurements (FVC test) :  

Each patient was given the detailed explanation and demonstration regarding the following procedure. The 

patients were made to stand and nose clip was applied. The patients were asked to take deep breathe in and 

blow out as fast as possible through the mouthpiece. Any mistakes or errors made by the patients were 

corrected and were trained in performing the procedure efficiently. Once they were learnt this procedure, 

they were asked to perform the test in the Schiller spirometer. The patients were performed the procedure 

three times. Out of three measurements, the best value was taken.  

Tidal volume and Respiratory Rate Measurement (Minute ventilation test)  

The patients were asked to breathe in and out as normal as possible for 1 minute in the spirometer. 

Respiratory rate and tidal volume were measured through this parameter and the values were recorded on 

the proforma.  

RMSG TRAINING  

Five patterns of RMSG were taught to the patient through proper demonstration.  
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Pattern 1  (Elevating and pulling back the shoulder) 

Patient was asked to gradually elevate the shoulders while breathing slowly through the nose After taking a 

deep breath he/she was asked to breathe out through the mouth and lower his/ her shoulders.  

Pattern 2 (Stretching the upper chest) 

Patient was asked to place both bands on his/her upper  chest. Then asked to pull back the elbows and pull 

down the chest while lifting the chin and taking a deep breath through the nose. This was followed by slow 

expiration through the mouth and attainment of normal position.  

Pattern 3 (Stretching the back muscle) 

Both hands were clasped in front of the patient’s chest. He/she was asked to slowly breathe in through the 

nose, moving his/ her hands frontward and down and then asked to stretch the back. After taking deep 

inspiration, he/she was asked to slowly breathe out and resume the original position.  

Pattern 4 (Stretching the lower chest ) 

Patient was asked to hold the ends of the towel with both hands outstretched at shoulder height. After taking 

a deep breath, he/ she was asked to move the arm up while breathing out slowly.After deep expiration the 

hands were lowered.  

 

Pattern 5 (Elevating the Elbow) 

Holding one hand behind the head, patient was asked to take deep breath through the nose. While slowly 

exhaling through the mouth he/she was asked to raise his elbows as high as possible to stretch his/her trunk. 

Then the elbows were returned to original position. The process was repeated with the other hand.  At home, 

the patients performed the 5 stretch patterns 10 times each in the morning, at noon and in the evening daily 

for a period of one week.  

 

Post treatment Evaluation  

After 1 week duration, the respiratory rate and tidal volume were measured.  

DATA ANALYSIS AND RESULTS 

Comparative Mean Value, Mean Difference, Standard Deviation And Paired T-Test Value Of Respiratory Rate 

Table 1 : Application Of Pre-Post Group 

Groups N Mean SD t-value p-value 

Pre group 10 23.85 6.16 5.55 0.000 

Post group 10 14.57 4.97 

The above table shows that the mean value of respiratory rate before treatment was 23.85 and after 

treatment was 14.57. Thus the difference is statistically confirmed by the obtained t-value (t = 5.55) with p 

value (p = 0.000). At 1% level of significance’t’ test shows that there is significant difference between the 

two groups. Hence after treatment there was significant reduction in respiratory rate was observed.  
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Comparative Mean Value, Mean Difference, Standard Deviation And Paired T-Test Value Of Tidal 

Volume. 

Table 2: Application Of Pre & Post Group 

Groups 

 

N  

 

Mean SD t-value p-value 

Pre group     10 

0.85 0.36 0.69 0.509 

Post group 10 0.83 0.33 

 

The above table shows that the mean value of tidal volume before treatment was 0.85 and after treatment 

was 0.83. Thus the difference is statistically confirmed by the obtained t value (t=0.69) and p value 

(p=0.509). The ‘t’ test shows that there is no marked significance. 

 

GRAPH 1 : Respiratory Rate (Pre Vs Post) 

 
 

 

GRAPH 2 :    Tidal volume (Pre Vs Post) 
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DISCUSSION: 

The present study was designed to investigate the effects of respiratory muscle stretch gymnastics (RMSG) 

on respiratory rate arid tidal volume in patients with COPD. Eleven patients with COPD were entered for 

the treatment program. Out of 11 patients 10 were completed the RMSG training program and follow up. 

One patient was not completed the entire duration of the study period hence he was not included in this 

study.As the study duration is one week, tidal volume and respiratory rate was only taken as outcome 

measures. Changes in values of these parameters can estimate the alteration of breathing pattern and implies 

the pulmonary and functional status of the patient. The other pulmonary parameters like maximum 

voluntary ventilation (MVV), exercise capacity and quality of life was not assessed in this study. 

The results of.the current study show that there was significant reduction in the respiratory rate after the 

training & there were  no significant changes in the tidal volume after RMSG. The average respiratory rate 

for the 10 patients before treatment was 23 85 and after treatment was 14.57. The normal reference value of 

the respiratory rate in adults is 8 to 18.18 Minoru Ito et al in their study also found that there was overall 

significant reduction in the respiratory rate immediately following RMSG.7 

Itisreported that in patient with COPD, the ribs become horizontal, inward movement of the chest wall and 

flattening of the diaphragm. All of these results in alteration of the length tension relationship of the 

respiratory muscles and contributes abnormal pattern of the breathing. A rapid and shallow respiratory 

pattern (increased respiratory rate) has been associated with disease severity and dyspnea in patients with 

COPD.   

RMSG is designed to stretch inspiratory chest wall muscles during inspiration and expiratory chest wall 

musclesduring expiration.6It is helpful to mobilize the chest and can also reverse the biomechanical 

alteration of thoracic cage in COPD. Hence respiratory rate reduction after RMSG reflects the changes in 

the respiratory pattern towards the more economical way.  

But in the current study there was no significant changes in the tidal volume after treatment but it was 

maintained. In the current study, the average value of tidal volume before treatment was 0.85. The value is 

higher than the normal reference values for adults.  

This may be due to the increased ventilatory drive in patients with COPD. The evidence from studies of 

central drive in COPD patients with normal PaCO2 indicates an increased value that almost doubles that 

seen in normal volunteers.4This  result again correlates well with the results obtained by the Minoru Ito et 

al. They also found that there was no significant changes in the tidal volume immediately after the RMSGin 

non experienced individuals (less than 3 months).7 Short duration may be the contributing factor for not 

obtaining significant increase in tidal volume following RMSG. Fujiyasukakizaki  et al in this study found 

the significant improvement in tidal volume in experienced patients (i.e. practicing RMSG more than 3 

months).7 Therefore RMSG has shown to reduce respiratory rate and maintain tidal volume thereby 

indirectly relieving breathlessness and contributes improvement in over all well being of the COPD patients. 

Nobuaki miyahara et al found the significant improvement in exercise capacity, maximum voluntary 

ventilation and quality of life following RMSG for a period of 3 weeks.12 

In future, large duration study with more sample size is recommended. The.inclusion of other pulmonary 

parameters like MVV, PEFR, exercise capacity and quality of life is also  suggested. The above 

recommendation may provide better insight for the understanding of RMSG.  

CONCLUSION  

This study was designed to find out the effects of RMSG on respiratory rate and tidal volume in COPD 

patients. Respiratory muscle stretch gymnastics is effective in reducing the respiratory rate and maintaining 

the tidal volume in COPD patients. It indirectly implies that this training is useful in  altering the breathing 

pattern in the more economic way.  
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