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Abstract  

Objective: The purpose of the study was to find out the effect of 6 weeks of Pranayama on force vital capacity of 
person with chronic obstructive pulmonary disease. Methods: For the purpose of this study 30 male from Varanasi those 
who are suffering from COPD (chronic bronchitis) and under treatment process of same at S.S. hospital, IMS, B.H.U was 
selected purposively as the subject of the study.  The age of subjects was ranged between 40 to 50 years. For the study 
pre test – post test randomized group design was used and involving 30 subjects who were grouped purposively into two 
groups (15 each). The first group 15 subjects were considered as control group and second 15 subjects were considered 
as experimental group. Force vital capacity was measured by pulmonary function test or Total lungs function test and 
scores was recorded in liters. Statistical technique:  The data which was obtained from subject was analyzed statistically 
by the application of analysis of covariance (ANCOVA). The obtained “F” ratio was tested at .05 level of significance. 
Results & Conclusion: The results of the study showed that there is significant effect of 6 weeks of Pranayama on Force 
Vital Capacity. It is concluded that Pranayama have better effect for improvement of COPD patients in relation to force 
vital capacity.  
Key words: Pranayama, force vital capacity & pulmonary function test.  
 1. Introduction 

The Upanishads tell the following story. Once all the deities that reside in the body - air, fire, water, earth, ether, 
speech and mind - had an argument. Each claimed that it was superior to all others, declaring, "I sustain this perishable 
body." Prana was listening to this debate, and ultimately said to them, "Do not delude yourself. It is I, having divided 
myself into five parts, who supports and sustains this body." The deities did not believe him. Indignantly, Prana began to 
withdraw from the body. Instantly, all the other deities found themselves withdrawing too. When Prana again settled in 
the body, the deities found that they had assumed their respective places. Convinced of Prana's superiority, all now paid 
obeisance to Prana. 

Prana is the vital force that sustains not only the body, but also creation at every level. The seers of India have 
always known what modern science has been trying to fathom: the existence of a primeval force, its nature, potential, 
and how to harness it. Every yogic science - mantra, yajna, austerities, different forms of concentration and meditation is 
aimed at awakening and enhancing this vital force within the unit of the individual or the wider universe. 

Prana also exists in the insentient world, causing motion, growth and decay at this level. Prana is, indeed, the 
basis of manifested creation. It is the force that emerged out of the 'original willing' of the primal consciousness to bring 
about creation. 

The science of pranayama was developed by highly evolved yogis through an intuitive and experiential 
understanding of prana and its influence on the human mechanism at various levels. The agency of the breath was used 
to access the pranic field, to attain balance in the body and control of the mind. The practices would render the body-
mind instrument capable of experiencing higher states of consciousness so that the ultimate union with the transcen-
dental reality could be experienced. 
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The breath being the medium of pranayama, the system is based on the three stages of respiration: inhalation 
(pooraka), retention (kumbhaka) and exhalation (rechaka). By permuting and directing these three stages, the different 
practices of pranayama are obtained. Technically speaking, pranayama is actually only retention. Inhalation and 
exhalation are methods of inducing retention. Retention is the key because it allows a longer period for the assimilation 
of prana, just as it allows more time for the exchange of oxygen and carbon dioxide in the c ells. As the breath is also 
intimately connected with various functions and organs of the body as well as the mind, by controlling the breath we also 
influence all these dimensions. 

Chronic Obstructive Pulmonary condition COPD, or chronic obstructive pulmonary (PULL-MUN-ARY) disease, is a 
progressive disease that makes it hard to breathe. "Progressive" means the disease gets worse over time.  

 Chronic means it won’t go away.  
 Obstructive means partly blocked.  
 Pulmonary means in the lungs.  
 Disease means sickness. 

2. Methodology 
For the purpose of this study 30 male from Varanasi those who are suffering from COPD (chronic bronchitis) and 

under treatment process of same at S.S. hospital, IMS, B.H.U was selected purposively as the subject of the study.  The 

age of subjects was ranged between 40 to 50 years. For the study pre test – post test randomized group design was used 

and involving 30 subjects who were grouped purposively into two groups (15 each). The first group 15 subjects were 

considered as control group and second 15 subjects were considered as experimental group.   

Control Group                                          O1                                  O2 

Pranayama Group                                    O3                T1             O4 

O = Observation, T = Treatment 

Force vital capacity was measured by pulmonary function test or Total lungs function test and scores was 

recorded in liters. The experiment group was taken 6 weeks Pranayama training, in this training program only Pranayama 

exercise performed by subjects. The data which was obtained from subject was analyzed statistically by the application of 

analysis of covariance (ANCOVA). The obtained “F” ratio was tested at .05 level of significance. 

3. Findings of the Study 
Testing basic Assumption to apply ANCOVA (Chan, Y. H., 2003) 

Testing Normality of data by Q-Q Plots 
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The Q.Q Plot compares the quantities of a data distribution with the quintiles of a standardized theoretical 
distribution from a specified family of distributions (in this case, the normal distribution). In the above Q.Q. plots, the 
points are plotted along a line. The Q.Q. plots also verify that the distribution is normal. 

Testing Normality of data by Normal Curve with histogram 

 
 

 
 

Histogram with normal curve belonging Pre and Post of force vital capacity satisfies the normal distribution of 
data. 

Testing Normality of data by formal Test 
Levene's Test of Equality of Error Variancesa 

F df1 df2 Sig. 

.428 1 28 .518 

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 

a. Design: Intercept + Pre Test of Force Vital Capacity + Group 
 

The formal test named levene’s statistic test were also applied to conform normality of data. Force vital capacity 
scores, the variances were no significant different in the two group, levene’s statistic value (1, 28) = .428, p<0.518, shows 
that the distribution is normal. It can be confident that population variances for each group are approximately equal and 
distribution is normal. 

Since data fulfils basic assumptions to apply analysis of covariance was applied to find out effect of 6 weeks of 
Pranayama on force vital capacity of person with chronic obstructive pulmonary disease 



 
 Singh & Tripathi, 2017 
Int. J. Phy. Edu. Spo., 2(3): 04-10.        ISSN- 2456-2963 
   

[7] 
© International Journal of Physical Education and Sports (IJPES) 

 

Table 1: Descriptive Statistics of Experimental and Control group in relation to Force Vital capacity 
 N Mean Std. Dev. Std. Error Minimum Maximum 

Pre test control group 15 1.7867 .19591 .05058 1.40 2.10 

Pranayama 15 1.8733 .15337 .03960 1.60 2.20 

Total 30 1.8300 .17840 .03257 1.40 2.20 

Post test control group 15 1.8667 .20587 .05315 1.40 2.10 

Pranayama 15 2.0400 .16818 .04342 1.70 2.40 

Total 30 1.9533 .20466 .03737 1.40 2.40 
Table 1 clearly indicates that the mean and standard deviations of force vital capacity at control and Pranayama 

group. The observed mean and standard deviation of pre test, force vital capacity of control group 1.78+0.19 & 
Pranayama group 1.87+0.15; and Post test, force vital capacity of control group 1.86+0.20 & Pranayama group 2.04+0.16 
are respectively. 

The data are further analyzed with the help of analysis of variance to find out the significance difference 
between means of pre-test and post test of Pranayamaa and control group in relation to force vital capacity. The results 
are presented in the table no 2. 

Table 2: Analysis of Variance of Comparison of Means of Pranayama and Control Group in relation to Force Vital 
Capacity 

  Sum of Squares df Mean Square F Sig. 

Pre test Between Groups .056 1 .056 1.820 .188 

Within Groups .867 28 .031   

Total .923 29    

Post test Between Groups .225 1 .225 6.377 .018 

Within Groups .989 28 .035   

Total 1.215 29    
Table 2 revealed that, the pre test obtained ‘F’ value of 1.820 is found to be no significant at .05 level, which is 

clearly indicated that there are no significant difference and explains the random assignment of subjects to Pranayama 
and control group is quite successful. In relation to post test, significant difference is found among Pranayama group and 
control group pertaining to force vital capacity, since obtained ‘F’ value of 6.377 is found significant at .05 level. 

Table 3: Adjusted post test means of Pranayama group and control group in relation to force vital capacity 

Group Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Control group 1.906a .026 1.852 1.960 

Pranayama 2.001a .026 1.947 2.054 
From the table 3, it is revealed that mean of control group is 1.906 with the standard error of 0.026 and mean of 

Pranayama group is 2.001 with the standard error of 0.026. The data are analyzed and the results pertaining to analysis of 
co-variance of Pranayama group and control group of COPD person in relation to force vital capacity for pre test -post 
test respectively and the results are presented in table 4. 

Table 4: Analysis of Covariance of Comparison of Adjusted post test means of Pranayama group and Control Group in 
relation to Force vital capacity 

 Sum of Squares df Mean Square F Sig. 

Contrast .063 1 .063 6.266 .019 

Error .270 27 .010   

Table 4 revealed that, the obtained ‘F’ value of 6.266 is found significant at .05 levels. This result indicates that 
the treatment (Pranayama) is given to subjects has increase force vital capacity of subjects. 

The Graphical representation of mean plot of Pranayama group and control group in relation to force vital 
capacity is presented with the help of figure1. 
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Figure 1: The Graphical representation of mean plot of Pranayama group and control group in relation to force vital 
capacity 

 
 

 

4. Discussion of Findings 

In the beginning stages of Pranayama, there should be no retention of the breath, but only deep inhalation and 
exhalation. The Prana has first to be brought to accept the conditions that are going to be imposed on it, and hence any 
attempt to practice retention should be avoided. In place of the quick breathing that we do daily, a slow breathing should 
be substituted, and instead of the usually shallow breathing, deep breathing should be practiced, gradually. Vexed minds 
breathe with an unsymmetrical flow. Submerged worries are likely to disturb Pranayama. One may be doing one’s 
functions like office-going, daily, and yet be calm in mind. But another may do nothing and be highly nervous, worried 
and sunk in sorrow. One should be careful to see that the mind is amenable to the practice. In the present study, there is 
significant effect of Pranayama on Force Vital Capacity.  

In the present study, there was increase in FVC following practice of yogic exercise for 6 weeks. The 
improvement in pulmonary function can be attributed to practice of Pranayama like kapalabati, Anulom-Vilom, Ujjayi etc. 
These practices increase muscular strength and endurance of muscles in the thoracic cage, in turn improving the lung 
performance. Practice of yogic exercise helps in reducing the heart rate and blood pressure. It improves blood supply to 
organs, thereby increasing oxygenation, and removing the metabolic waste from the body. The reduced heart rate and 
blood pressure are due to the decreased sympathetic activity with a shift in the autonomic balance towards 
parasympathetic dominance. Decreased sympathetic tone causes vasodilation and increases the blood supply to various 
tissues in the body. Pranayama increases oxygen saturation, enhances the aerobic metabolism in the body. Due to 
increased blood flow, body is able to remove the metabolic waste more effectively. Practice of asanas enhances the 
efficiency of skeletal muscles. They perform better with effective utilization of the oxygen and nutrients. Thus the load on 
the heart and respiratory systems are reduced. These physiological adaptations improve the work performance of the 
COPD patients practicing yogic exercise. Therapeutic exercise also performance same aspect of physiological functions of 
COPD Patients and improve force vital capacity of subjects. The result of the study is in consonance with the findings of 
Vinay A V & Venkatesh D (2014), to assess the influence of short term practice of yoga for a month on Heart rate 
variability (HRV) and pulmonary function test. Twenty two healthy female volunteers in the age group of 30-60 years who 
practiced yoga for a month were included in the study. Heart rate variability was assessed by using HRV device (RMS 
Vagus, India) and pulmonary functions were assessed by computerized spirometry (Respmed Spirobank G, MIR SRL, Italy). 
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Pre interventional assessment of HRV and spirometry was done in these subjects. Practice of yoga that included a set of 
physical postures (asanas), breathing techniques (Pranayama) and meditation (dhyana) done for duration of one month 
under the guidance of a certified yoga instructor. Post interventional assessment of HRV and spirometry was done. 
Statistical analysis was done to compare the changes using paired t test and Wilcoxan sign ranked test. There was a 
significant reduction in low frequency (LF) component of HRV from 31.25 (20.5-39.28) to 26.15 (17.57 - 29.30) and 
increase in Forced Vital Capacity (FVC), Forced expiratory volume in one second (FEV1) and Peak expiratory flow rate 
(PEFR) from 94.46 ± 13.55 to 96.31 ± 14.27 , 93.46 ± 15.32 to 95.73 ± 16.48 and 79.96 ± 15.5 to 85.38 ± 18.45.(p<0.05). 
Yoga on regular practice for a month improves Cardio-respiratory health in healthy females. 

5. Conclusion  

It is concluded that there is significant effect of Pranayama on Force Vital Capacity of person with chronic 
obstructive pulmonary disease. 

6. Practical Applications 

The results of this study provide insight into yogic and therapeutic exercise program for improvement of force 
vital capacity of COPD patients. However COPD patients are suffering from breathing problem in during period of disease. 
This research paper provides better knowledge for improvement of COPD patients through Yogic exercise and 
therapeutic exercise program.  
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