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Abstract 
The purpose of the study was to find out the effect of yogic exercise on selected 

pulmonary function tests namely vital capacity, forced vital capacity, slow vital capacity, 
and maximum voluntary ventilation among male hockey players. To achieve the purpose 
of the study thirty male hockey players have been randomly selected from various colleges 
in and around the Salem district in the state of Tamil Nadu, India. The age of subjects were 
ranged from 18 to 25 years. The subjects had past experience of at least three years in race 
walking and only who those represented their respective college teams were taken as 
subjects. The subjects were randomly assigned into two groups of fifteen each, such as 
experimental and control groups. The experimental group participated in the yogic 
exercise for 3 days a week, one session per day and for 8 weeks each session lasted 90 
minutes. The control group maintained their daily routine activities and no special 
training was given. The subjects of the two groups were tested on selected variables prior 
and immediately after the training period. The collected data were analyzed statistically 
through analysis of covariance (ANCOVA) to find out the significance difference, if any 
between the groups. The 0.05 level of confidence was fixed to test the level of significance 
difference, if any between groups. The results of the study showed that there was 
significant level differences exist between yogic exercise group and control group. And also 
yogic exercise group showed significant improvement on level of vital capacity, forced vital 
capacity, slow vital capacity, and maximum voluntary compared to control group.  
Key words: Vital Capacities, Forced Vital Capacity, Slow Vital Capacity & Maximum 
Voluntary 
Introduction:  
 Yoga is a Sanskrit word which means “the unity of body and mind”. It is a 
combination of breathing exercises, physical postures, and meditation, and has been 
practiced in eastern traditional medicine for over thousands of years. It is claimed that 
practice of Ashtang yoga, especially 'Pranayam', improves both the physical and 
spiritual health. 'Pranayam' is a Yogic technique in which breathing is controlled 
voluntarily. There are various methods of Pranayam, the inhalation (puraka), exhalation 
(rechaka) and retention of breath called Kumbhaka (in or out). Complete Pranayama 
involves slow inhalation and exhalation accompanied by apnoea (breath-hold) at end 
inspiration and end expiration. The goals are to decrease the breathing rate from 
normal resting levels of 12 breaths per minute to approximately 6 breaths per minute, 
to achieve an approximate 1:2 ratio for duration of inspiration and expiration, and an 
end inspiratory breath hold of approximately two times the length of expiration. These 
breath maneuvers mobilize in sequence the abdominal muscles, diaphragm, the lower 
and upper intercostals muscles of chest wall and sternocleidomastoid muscles even 
back muscles are activated. It is also said that when person practices pranayma his 
circulation gets accustomed to higher levels of CO2 and this high levels of CO2 
stimulates cerebral and cardiac circulation. Pulmonary function is a long term predictor 
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for overall survival rates in both genders and could be used as tool in general health 
assessment. Thus, the aim of the present study was to find out influences of yogic 
exercise on selected physiological variables among male hockey players. 
Methodology:  
 To achieve the purpose of the study thirty male hockey players have been 
randomly selected from various colleges in the state of Tamil Nadu, India. The age of 
subjects were ranged from 18 to 25 years. The subjects had past experience of at least 
three years in race walking and only who those represented their respective college 
teams were taken as subjects. The subjects were randomly assigned into two groups of 
fifteen each, such as experimental and control groups. The experimental group 
participated in the yogic exercise for 3 days a week, one session per day and for 8 weeks 
each session lasted 90 minutes. The control group maintained their daily routine 
activities and no special training was given. The subjects of the two groups were tested 
on selected variables prior and immediately after the training period. The collected data 
were analyzed statistically through analysis of covariance (ANCOVA) to find out the 
significance difference, if any between the groups. The 0.05 level of confidence was fixed 
to test the level of significance difference, if any between groups. 

Table 1: Criterion Measures 
S.No Variables Test/Equipment Used Measuring Unit 

Physiological variables 
1 Vital capacity 

Spiro meter In liter/s 
2 Forced vital capacity 
3 Slow vital capacity 
4 Maximum voluntary ventilation 

Table 2: Descriptive Analysis of Pulmonary Function Tests among Experimental and 
Control Groups 

S.No Variables Group 
Pre-Test 

Mean 
SD (±) 

Post –Test 
Mean 

SD (±) 
Adjusted 

Mean 

1 Vital Capacity 
YEG 2.79 0.04 2.86 0.01 2.86 
CG 2.78 0.01 2.83 0.05 2.83 

2 Forced Vital Capacity 
YEG 3.80 0.07 3.92 0.02 3.92 
CG 3.77 0.02 3.85 0.08 3.85 

3 Slow Vital Capacity 
YEG 2.85 0.08 3.04 0.04 3.05 
CG 2.816 0.02 2.94 0.11 2.94 

4 
Maximum Voluntary 

Ventilation 
YEG 128.73 4.39 136.49 2.43 136.44 
CG 127.436 3.30 132.59 4.66 132.64 

YEG = Yogic Exercise Group   CG = Control Group 
 The tables 2 the pre, post-test means, standard deviations and adjusted means 
on physiological variables of male hockey players were numerical presented. The 
analysis of covariance on selected variables of control group and yogic exercise is 
presented in table 3. 

Table 3: Computation of Analysis of Covariance on Pulmonary Function Tests among 
Male Hockey Players 

S.No Variables Test 
Sum of 

Variance 
Sum of 

Squares 
df 

Mean 
Square 

F Ratio 

1 

V
it

al
 c

ap
ac

it
y

 

Pre-test 
B.G. 0.002 1 0.002 

2.78 
W.G. 0.02 28 0.001 

Post-test 
B.G. 0.01 1 0.008 

6.76* 
W.G. 0.03 28 0.001 

Adjusted 
means 

B.S. 0.01 1 0.006 
5.41* 

W.S. 0.03 27 0.001 
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2 

F
o

rc
ed

 v
it

al
 

ca
p

ac
it

y
 Pre-test 

B.G. 0.01 1 0.005 
2.42 

W.G. 0.06 28 0.002 

Post-test 
B.G. 0.04 1 0.035 

10.34* 
W.G. 0.09 28 0.003 

Adjusted 
means 

B.S. 0.03 1 0.03 
8.66* 

W.S. 0.09 27 0.004 

3 

Sl
o

w
 v

it
al

 
ca

p
ac

it
y

 Pre-test 
B.G. 0.01 1 0.01 

3.22 
W.G. 0.09 28 0.003 

Post-test 
B.G. 0.08 1 0.08 

12.14* 
W.G. 0.18 28 0.007 

Adjusted 
means 

B.S. 0.08 1 0.08 
11.98 

W.S. 0.18 27 0.007 

4 

M
ax

im
u

m
 

v
o

lu
n

ta
ry

 
v

en
ti

la
ti

o
n

 Pre-test 
B.G. 12.65 1 12.65 

0.83 
W.G. 422.78 28 15.09 

Post-test 
B.G. 114.28 1 114.28 

8.24* 
W.G. 388.15 28 13.86 

Adjusted 
means 

B.S. 104.98 1 104.98 
7.35* 

W.S. 385.30 27 14.27 

* Significant at 0.05 level of confidences              
(The table values required for significance at 0.05 level of confidence for 1 & 28 and 1 
&27 are 4.20 and 4.21 respectively). 

 
Figure 1: The pre, post and adjusted mean values of vital capacity, forced vital capacity, 

slow vital capacity and maximum voluntary ventilation of both experimental and 
control groups are graphically represented in the figure 1 

 In the table the results of analysis of covariance on vital capacity, forced vital 
capacity, slow vital capacity and maximum voluntary ventilation. The obtained ‘F’ ratio 
of 2.78, 2.42, 3.22 and 0.83 for Pre-test means was less than the table value of 4.20 for df 
1 and 28 required for significance at 0.05 level of confidence on vital capacity, forced 
vital capacity, slow vital capacity, and maximum voluntary ventilation. The obtained ‘F’ 
ratio of 6.76, 10.34, 12.14 and 8.24 for post-test means was greater than the table value 
of 4.20 for df 1 and 28 required for significance at 0.05 level of confidence on vital 
capacity, forced vital capacity, slow vital capacity, and maximum voluntary ventilation. 
The obtained ‘F’ ratio of 5.41, 8.66, 11.98 and 7.35 for adjusted post-test means was 
greater than the table value of 4.21 for df 1 and 4.21 required for significance at 0.05 
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level of confidence on vital capacity, forced vital capacity, slow vital capacity, and 
maximum voluntary ventilation. The result of the study indicated that there was a 
significant difference among the adjusted post test means of control group and yogic 
exercise group on control group. And also yogic exercise group showed significant 
improvement on vital capacity, forced vital capacity, slow vital capacity, and maximum 
voluntary ventilation compared to control group. 
Discussion of Findings: 
 The results of the study indicate that the experimental group which underwent 
yogic exercise group had showed significant improved in the selected variables namely 
such as vital capacity, forced vital capacity, slow vital capacity, and maximum voluntary 
ventilation when compared to the control group. The control group did not show 
significant improvement in any of the selected variables. The past studies on selected 
pulmonary function tests reveals of Chakraborty, et al (2013), Rajeshwar, et al (2015).  
Conclusions: 
 From the analysis of data, the following conclusions were drawn. 
 The experimental group hockey players showed significant improvement in all 

the selected variables such vital capacity, forced vital capacity, slow vital 
capacity, and maximum voluntary ventilation. 

 The control group hockey players did not show significant improvement in any 
of selected variables. 
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