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Abstract

The objective of the study was to investigate the effect of Kapalbhati with different time duration on physiological
variables among school girls. Another objective of the study was to improve physiological variables in school girls.
Method:- To achieve the objective of this study 60 girls aged 15-18 years were randomly selected from Mount Carmel
School, Muradnagar, Ghaziabad (UP). After that all the subjects were divided equally into four groups (three
experimental groups and one control group). Subjects of three experimental groups were given Kapalabhati training
program at different times for a period of 8 weeks and the control group was not given any kind of training. The
selected variables to be compared were vital capacity, peak flow rate, breath holding capacity (positive & negative) and
blood pressure (systolic & diastolic). To measure Vital Capacity among deferent groups, Dry-Spirometer was used, To
measure Peak Flow Rate among deferent groups, Peak Flow Meter was used, To measure Breath Holding Capacity
among deferent groups, Manually was used and To measure Blood Pressure among deferent groups,
Sphygmomanometer was used.

Statistical Techniques:- ANCOVA was used to find out the effect of Kapalabhati with differernt time duration on
physiological variables among school girls. The level of significance was set at 0.05 to test the hypothesis.

Results And Discussion:- The results revealed that there were significant (p>.05) differences in the effect of
Kapalabhati on all physiological variables except systolic blood pressure in school girls.

Keywords:- Kapalbhati, Vital Capacity, Peak Flow Rate, Breath Holding Capacity And Blood Pressure.
INTRODUCTION

Yoga is not an ancient myth buried in oblivion. It is the most valuable inheritance of the present. It is the essential need
of today and the culture of tomorrow.

-Swami Satyananda Saraswati

The word Yoga means ‘unity’ or ‘oneness’ and is derived from the Sanskrit word yuj, which means ‘to join’. This unity
or joining is described in spiritual terms as the union of the individual consciousness with the universal consciousness.
The definition of yoga in “Bhagavad Gita” which says, “smatvameva yoga uchyate” that is equanimity is called yoga. It
means that yoga remains equipose in success and failure, gain or loss, victory and defeat etc. The term ‘samatva’ may
also be translated as equilibrium, which leads to harmonious development of the physical, mental, spiritual aspects of
the human personality. Equanimity and equilibrium are thus the essential trades of yoga. They help in skillful
performance of action.

Yoga is a science practiced in India over the thousands of years. Yoga practices mainly consist of Asana (posture- a
particular position of the body which contributes to steadiness of body and mind), Pranayama (to control the breathing
in a superior and extra-ordinary way to get maximum benefits.) and meditation. It produces consistent physiological
changes and has sound and have sound scientific basis. In recent times, medical fraternity is much attracted towards
beneficial effects of Yoga. We are well aware of the fact that any sort of exercise done regularly, is beneficial to the
body. Yoga is considered to be a very good exercise for maintaining proper health and also has a profound effect on the
lung functions of an individual. It is claimed that yogic practices help in prevention, control and rehabilitation of many
respiratory diseases. In view of this, the present study was undertaken to see whether yoga has any effect on ventilator
lung functions, which depend on compliance of lungs and thorax, airway resistance and strength of respiratory muscles.

Kapalabhati is an important part of Shatkarma the yogic system of body cleansing techniques. The word kapalbhati is
made up of two words: kapal meaning ‘skull' (here skull includes all the organs under the skull too) and bhati meaning
'shining, illuminating'. Due to the process, the organs under the skull mainly the brain and the small brain are influenced
in a good manner. Kapalbhati pranayama helps to detoxify lungs and respiratory tracts, boosts the supply of oxygen and
purifies blood and helps to tone up the abdominal muscles. It is also helpful in reducing abdominal fat, improvises
concentration span. Pulmonary function tests (PFTs) provide important clinical information to identify and quantify the
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defects and abnormalities in the functioning of the respiratory system. Spirometry is the basic and useful method
available for evaluating these pulmonary function parameters.

It is a simple expression of complex process, which measures airflow during inspiration and expiration and has a
central role in early diagnosis and management of common respiratory diseases. In view of the above background the
present study was conducted to study the effect of 6 weeks of Kapalabhati pranayama training on pulmonary function.

Shatkarma, the yogic system of bodily purification procedures, includes kapalabhati as a key component. The word
kapalbhati is made up of the words kapal, which means "skull," including all of the organs located beneath the skull,
and bhati, which means "shining, illuminating." The process has a positive impact on the under-the-skull organs,
particularly the brain and the tiny brain. The kapalbhati pranayama improves blood purity, increases oxygenation, and
tones the abdominal muscles in addition to aiding in the detoxification of the lungs and respiratory systems.
Additionally, it helps with belly fat loss and improves attention span. PFTs, or pulmonary function tests, offer crucial
clinical data that can be used to locate and measure flaws and irregularities in the way the respiratory system functions.
The spirometer is the pulmonary function parameters can be evaluated using a simple and practical procedure.

It is a straightforward representation of a sophisticated procedure that monitors airflow during inspiration and
expiration and plays a crucial part in the early detection and treatment of common respiratory illnesses. The purpose of
the current study was to determine the impact of an 8-week Kapalabhati pranayama training program on pulmonary
function in light of the aforementioned background.

METHODOLOGY

The subjects for the study were randomly selected from Mount Carmel School, Muradnagar, Ghaziabad (UP). The total
number of subjects for the study was 60 girls. After that all the subjects were divided equally into four groups (three
experimental groups and one control group). The age of the subjects were ranged between 15-18 years. Necessary data
collected for vital capacity, peak flow rate, breath holding capacity (positive & negative) and blood pressure (systolic &
diastolic). To measure Vital Capacity among deferent groups, Dry-Spirometer was used, To measure Peak Flow Rate
among deferent groups, Peak Flow Meter was used, To measure Breath Holding Capacity among deferent groups,
Manually was used and To measure Blood Pressure among deferent groups, Sphygmomanometer was used.The results
revealed that there were significant (p>.05) differences in the effect of Kapalabhati on all physiological variables except
systolic blood pressure in school girls. For the testing of hypothesis, The level of significance was set at 0.05.

TRAINING PROTOCOL

The process of kapalbhati was taught and the practice session were conducted and supervised by the researcher himself.
For teaching purpose, procedure were explained and demonstrated before and subjects performed the same after work.
Necessary corrections were made. The rest of the instruction that were given in between succeeding programmed was
as follows:-

TRAINING SCHEDULE
OVERVIEW OF TRAINING SCHEDULE

Group 1 Group 2 Group 3 Group 4
Total Time duration 30-40 minutes 30-40 minutes 30-40 minutes Control Group
Time duration for 1 round 1 minutes 2 minutes 4 minutes Control Group
Training Variation Kapalbhati Kapalbhati Kapalbhati Control Group
(1 round for 1 minute) (1 round for 2 minute) (1 round for 4 minute)
Total Rounds 16 8 4 Control Group
Rounds*-Rest** 1-05-1 1-1-1 1-2-1 Control Group
Starting Prayer 1 minutes 1 minutes 1 minutes Control Group
General Stretching 2 minutes 2 minutes 2 minutes Control Group
Relaxation Posture 5 minutes 5 minutes 5 minutes Control Group
& Closing Prayer
Strokes of Kapalbhati per 80-90 80-90 80-90 Control Group
minute
*Round in numbers **Rest in minutes
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Training Schedule of 1%t Week

Group 1 Group 2 Group 3 Group 4
Training Variation Kapalbhati Kapalbhati Kapalbhati Control Group
Training duration 15-25 minutes 15-25 minutes 15-25 minutes Control Group
Kapalbhati rounds 8 4 2 Control Group
Rounds*-Rest** 1-05-1 1-1-1 1-2-1 Control Group
Starting Prayer 1 minutes 1 minutes 1 minutes Control Group
General Stretching 2 minutes 2 minutes 2 minutes Control Group
Relaxation Posture 5 minutes 5 minutes 5 minutes Control Group

& Closing Prayer
*Round in numbers

**Rest in minutes

Training Schedule of 2" Week

Group 2 Group 3
Training Variation Kapalbhati Kapalbhati Kapalbhati
Training duration 25-35 minutes 25-35 minutes 25-35 minutes
Kapalbhati rounds 12 6 3

Group 1 Group 4
Control Group
Control Group

Control Group

Rounds*-Rest** 1-05-1 1-1-1 1-2-1 Control Group
Starting Prayer 1 minutes 1 minutes 1 minutes Control Group
General Stretching 2 minutes 2 minutes 2 minutes Control Group
Relaxation Posture 5 minutes 5 minutes 5 minutes Control Group

& Closing Prayer
*Round in numbers

**Rest in minutes

Training Schedule of 3™ Week to 8" Week
Group 1 Group 2 Group 3
Training Variation Kapalbhati Kapalbhati Kapalbhati
Training duration 35-45 minutes 35-45 minutes 35-45 minutes
Kapalbhati rounds 16 8 4

Group 4

Control Group
Control Group
Control Group

Rounds*-Rest** 1-05-1 1-1-1 1-2-1 Control Group
Starting Prayer 1 minutes 1 minutes 1 minutes Control Group
General Stretching 2 minutes 2 minutes 2 minutes Control Group
Relaxation Posture 5 minutes 5 minutes 5 minutes Control Group

& Closing Prayer
*Round in numbers

**Rest in minutes
RESULT OF THE STUDY

To find out effect of kapalbhati with different time durations on vital capacity among different groups of school girls,
analysis of co-variance was used and presented in table-1.

TABLE-1 Analysis of co-variance table of among groups effects on vital capacity

Source of Variance Df SS MSS F-ratio
Between Group 3 11.658 3.886 42.781*
Within Error 55 4,996 .091

*Significant at .05 level
F-Value required to be significant at .05 (3, 55) = 2.78

Table no. 1 indicates the values test of difference among the subjects effects, which shows that there are a significant
difference in pre and post test values of vital capacity for the four selected Groups, as the f-value has found to be
42.781. Further the mean difference among the group-1, group-2, group-3 and control group subjects in relation to their
vital capacity level through post hoc test were computed which are presented in the table no. 2 and also are represented
by figure I.
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TABLE-2 Post hoc test for the differences between the adjusted post tests paired means on vital capacity

Group-1 Group-2 Group-3 Control Group M.D C.D
2.677 2.997 -.32
2.677 3.314 -.637
2.677 2.112 .565 22
2.997 3.314 -.317
2.997 2112 .885
3.314 2.112 1.202

*Significant at .05 level

The post hock test is to compare the vital capacity among group-1, group-2, group-3 and control group. It has clearly
revealed the significant difference between the group-1 and group-2 where the calculated mean difference found (-.32),
group-1 and group-3 where the calculated mean difference found (-.637), group-1 and control group where the
calculated mean difference found (.565), group-2 and group-3 where the calculated mean difference found (-.317),
group-2 and control group where the calculated mean difference found (.885) and group-3 and control group where the
calculated mean difference found (1.202) was higher than the required value .22.

The scores are also illustrated in the figure-I
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Figure I: Graphical representation on vital capacity of school girls

To find out effect of kapalbhati with different time durations on peak flow rate among different groups of school girls,
analysis of co-variance was used and presented in table-3.

TABLE-3 Analysis of co-variance table of among groups effects on peak flow rate

Source of Variance df SS MSS F-ratio
Between Group 3 9.129 3.043 77.505*
Within Error 55 2.159 .039

*Significant at .05 level
F-Value required to be significant at .05 (3, 55) = 2.78

Table no. 3 indicates the values test of difference among the subjects effects, which shows that there are a significant
difference in pre and post test values of peak flow rate for the four selected Groups, as the f-value has found to be
77.505. Further the mean difference among the group-1, group-2, group-3 and control group subjects in relation to their
peak flow rate level through post hoc test were computed which are presented in the table no. 4 and also are represented
by figure II.

TABLE-4 Post hoc test for the differences between the adjusted post tests paired means on peak flow rate

Group-1 Group-2 Group-3 Control Group M.D C.D
3.362 3.925 -.563
3.362 4.034 -.672
3.362 2.979 .383 .072*
3.925 4.034 -.109
3.925 2.979 .946
4.034 2.979 1.055

*Significant at .05 level
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The post hock test is to compare the peak flow rate among group-1, group-2, group-3 and control group. It has clearly
revealed the significant difference between the group-1 and group-2 where the calculated mean difference found (-
,563), group-1 and group-3 where the calculated mean difference found (-.672), group-1 and control group where the
calculated mean difference found (.383), group-2 and group-3 where the calculated mean difference found (-.109),
group-2 and control group where the calculated mean difference found (.946) and group-3 and control group where the
calculated mean difference found (1.055) was higher than the required value .072.

The scores are also illustrated in the figure-II
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Figure I1: Graphical representation on Peak Flow Rate of school girls

To find out effect of kapalbhati with different time durations on peak positive breath holding capacity among different
groups of school girls, analysis of co-variance was used and presented in table-5.

TABLE-5 Analysis of co-variance table of among groups effects on positive breath holding capacity

Source of Variance Df SS MSS F-ratio
Between Group 3 192.847 64.282 14.929*
Within Error 55 236.821 4.306

*Significant at .05 level
F-Value required to be significant at .05 (3, 55) = 2.78

Table no. 5 indicates the values test of difference among the subjects effects, which shows that there are a significant
difference in pre and post test values of positive breath holding capacity for the four selected Groups, as the f-value has
found to be 14.929. Further the mean difference among the group-1, group-2, group-3 and control group subjects in
relation to their positive breath holding capacity level through post hoc test were computed which are presented in the
table no. 6 and also are represented by figure I11.

TABLE-6 Post hoc test for the differences between the adjusted post tests paired means on positive breath
holding capacity

Group-1 Group-2 Group-3 Control Group M.D C.D
24.413 20.849 3.564
24.413 21.725 2.688
24.413 17.147 7.266 1.515*
20.849 21.725 -.876
20.849 17.147 3.702
21.725 17.147 4.578

*Significant at .05 level
The post hock test is to compare the positive breath holding capacity among group-1, group-2, group-3 and control

group. It has clearly revealed the significant difference between the group-1 and group-2 where the calculated mean
difference found (3.564), group-1 and group-3 where the calculated mean difference found (2.688), group-1 and control
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group where the calculated mean difference found (7.266), group-2 and group-3 where the calculated mean difference
found (3.702) and group-3 and control group where the calculated mean difference found (4.578) was higher than the
required value 1.515.

The scores are also illustrated in the figure-I11
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Figure I11: Graphical representation on Breath holding capacity (+ve) of school girls

To find out effect of kapalbhati with different time durations on negative breath holding capacity among different
groups of school girls, analysis of co-variance was used and presented in table-7.

TABLE-7 Analysis of co-variance table of among groups effects on negative breath holding capacit

Source of Variance Df SS MSS F-ratio
Between Group 3 241.484 | 80.495 47.837*
Within Error 55 92.549 1.683

*Significant at .05 level
F-Value required to be significant at .05 (3, 55) = 2.78

Table no. 7 indicates the values test of difference among the subjects effects, which shows that there are a significant
difference in pre and post test values of negative breath holding capacity for the four selected Groups, as the f-value has
found to be 14.929. Further the mean difference among the group-1, group-2, group-3 and control group subjects in
relation to their negative breath holding capacity level through post hoc test were computed which are presented in the
table no. 8 and also are represented by figure IV.

TABLE-8 Post hoc test for the differences between the adjusted post tests paired means on negative breath
holding capacity

Group-1 Group-2 Group-3 Control Group M.D C.D
14.663 16.19 -1.527
14.663 17.208 -2.545
14.663 11.740 2.923 947
16.19 17.208 -1.018
16.19 11.740 4.45
17.208 11.740 5.468

*Significant at .05 level

The post hock test is to compare the negative breath holding capacity among group-1, group-2, group-3 and control
group. It has clearly revealed the significant difference between the group-1 and group-2 where the calculated mean
difference found (-1.527), group-1 and group-3 where the calculated mean difference found (-2.545), group-1 and
group-3 where the calculated mean difference found (2.923), group-2 and group-3 where the calculated mean difference
found (-1.018), group-2 and control group where the calculated mean difference found (4.45) and group-3 and control
group where the calculated mean difference found (5.468) was higher than the required value .947.

The scores are also illustrated in the figure-1V
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Figure IV: Graphical Representation on Breath Holding Capacity (-ve) of school girls

To find out effect of kapalbhati with different time durations on negative systolic blood pressure among different groups
of school girls, analysis of co-variance was used and presented in table-9.

TABLE-9 Analysis of co-variance table of among groups effects on systolic blood pressure

Source of Variance Df SS MSS F-ratio
Between Group 3 4.274 1.425 318
Within Error 55 246.406 4,480

*Significant at .05 level
F-Value required to be significant at .05 (3, 55) = 2.78

Table no. 9 indicates the values test of difference among the subjects effects, which shows that there are a insignificant
difference in pre and post test values of systolic blood pressure for the four selected Groups, as the f-value has found to
be .318 and also are represented by figure V.
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Figure V: Graphical Representation on Systolic blood pressure of school girls

To find out effect of kapalbhati with different time durations on diastolic blood pressure among different groups of
school girls, analysis of co-variance was used and presented in table-10.

TABLE-10 Analysis of co-variance table of among groups effects on diastolic blood pressure

Source of Variance Df SS MSS F-ratio
Between Group 3 135.514 45.171 5.157*
Within Error 55 481.774 8.76

*Significant at .05 level

F-Value required to be significant at .05 (3, 55) = 2.78

1787

https://jrtdd.com




Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 November; 6 (10s): 1781-1792

Table no. 10 indicates the values test of difference among the subjects effects, which shows that there are a significant
difference in pre and post test values of diastolic blood pressure for the four selected Groups, as the f-value has found to
be 5.157. Further the mean difference among the group-1, group-2, group-3 and control group subjects in relation to
their diastolic blood pressure level through post hoc test were computed which are presented in the table no. 11 and also
are represented by figure V1.

TABLE-11 Post hoc test for the differences between the adjusted post tests paired means on diastolic blood

pressure
Group-1 Group-2 Group-3 Control Group M.D C.D
80.85 81.66 -.81
80.85 77.74 3.11
80.85 80.89 -.04 2.161*
81.66 77.74 3.92
81.66 80.89 N
77.74 80.89 -3.15

*Significant at .05 level

The post hock test is to compare the diastolic blood pressure among group-1, group-2, group-3 and control group. It has
clearly revealed the significant difference between the group-1 and group-3 where the calculated mean difference found
(3.11), group-2 and group-3 where the calculated mean difference found (3.92), group-3 and control group where the
calculated mean difference found (-3.15) was higher than the required value 2.161.

The scores are also illustrated in the figure-1V
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Figure VI: Graphical Representation on Diastolic blood pressure of school girls
DISCUSSION OF THE RESULT

The present investigation was designed to know the effect of Kapalbhati with different time durations on selected
physiological variables among school girls. The purpose of this study was to find a better role of kapalbhati effects on
pulmonary functions in different time durations on selected physiological variables. Although the research scholar did
not interfere with the personal lifestyle of the subjects, some facts may be inaccessible. Which time Kapalbhati will be
more beneficial in looking at the lifestyle of school girls and making their lifestyle more effective, it has been seen in
this study. In order to achieve the objectives, various physiological variables of school girls were collected from various
scientific aspects and after that the school girls were divided into four groups i.e. one control and three experimental
group for the study. After which these groups were trained deferent time in a day, after that data were obtained from all
these groups again. Before going to the conclusion of the study, it must be understood that the progress of any country
depends on its school girls. His positive contribution definitely helps any society or country to move in the right
direction.

The result of the study revealed significant difference among the mean scores of Kapalbhati effect on pre and post
physiological variables (Forced vital capacity, Peak expiratory flow, Breath holding capacity and Blood pressure) of
school girls in the experimental group. The mean score of Kapalbhati training girls group were found higher than the
control group school girls, but mean score of systolic blood pressure Kapalbhati training school girls group was found
lower. We cannot deny the fact that Kapalbhati training has more effect on physiological variables (Forced vital
capacity, Peak expiratory flow, Breath holding capacity and Blood pressure) on school girls. The results of this study
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also point to the same. The result of present study is also on the line of the studies conducted by Nagesh.J,reena .P
(2017) The study undertaken was entitled as “The Effect of Pranayama and Kapalbhati on Selected Psychological and
Physiological variables of school going children in Jaipur”. The results of the study were to (i) Find out the effect of
Kapalbhati on selected physiological variables of school going children of Jaipur. (ii) Find out the effect of Kapalbhati
on selected psychological variables of school going children of Jaipur. (iii) Find out the effect of Pranayama on selected
physiological variables of school going children of Jaipur. (iv) Find out the effect of Pranayama on selected
psychological variables of school going children of Jaipur. Kanhaiya I. (2018) conducts a study on topic “Effect of
kapalbhati on mental health and respiratory parameters”. Kapalabhati is the rhythmic breathing done by the belly with
the speed of approximate 90 breathings per minute. Beginners (especially with not trained diaphragm breathing) should
do about 60 breathings per minute, and then increase this rhythm. The main mistake in doing Kapalabhati is to use
pectoral muscles, which can lead to break-ups of heartbeat and cause pain in the diaphragm. Physically Kapalabhati is
an intracranial hydraulic massage of the brain, done by pressure difference made by the belly. A Kapalabhati works the
same way as Pranayama, but because of reducing the permeability of the air in inhaling, the hydraulic wave is twice
stronger, that s why the effect is greater. Another mechanism of action has to with the altering stimulation of Ida and
Pingala, widening the spectrum of ANS states. Santosh k., Rajesh K. & Kshitiz U. (2017) conduct a study on topic
“Effect of Kapalbhati on Blood Pressure in Naive”. Results: As in usual exercises, SBP and DBP increases significantly
immediately after Kapalbhati session when compared with the value before exercises. The basal (pre-Kapalbhati) mean
SBP and DBP were 125.76 + 7.36 and 82.92 £ 5.75 which increases up to 143.60 £ 11.18 and 90.33 £ 7.90 respectively
immediately after exercises and fall after 3 minutes of exercises value being 127.05 + 10.93 and 81.38 + 5.38
respectively. Conclusion: There is significant rise between Pre-value and post-value (immediate) of all parameters and
significant fall of all parameters if compared between post-value and after 3 minute. Nimai C. (2019) conduct a study
on topic “Effect of Kapalbhati and selected Pranayama techniques on physiological parameters of middle aged
sedentary women”. To compare between the mean scores of pre and post-test of the both groups Independent Sample t-
test was applied. From the findings of the study it may be concluded that resting respiratory rate, vital capacity, peak
expiratory flow rate and systolic blood pressure were significantly improved as compared to that of control group.
Insignificant between the group differences were noted in resting heart rate, diastolic blood pressure and body fat
percent. From the findings of this study we concluded that Pranayama techniques may be recommended to improve the
selected physiological characteristics of middle age sedentary women for their economic and productive life style.
Kamakhya K. (2016) conduct a study on topic “Significance of Nadi Sodhan and Kapalbhati on forced ventilation
capacity (FVC), maximum voluntary ventilation (MVV) and picks expiratory flow rate (PEFR)”. Results show
that FVC t=5.4, p<0.05, for MVV t=6.4, p<0.05 and for PEFR t=8.4, p<0.05. The study adds: Yogic interventions
proving itself as an effective tool as CAM to improve the respiratory functions.

The result of the study insignificant difference among the mean scores of school girls who wear systolic blood pressure.
The results of this study also point to the same. The result of present study is also on the line of the past studies
conducted by GokhaleV., Shetty V., Rani V. & et al (2018) conduct a study on topic “Influence of kapalabhati
pranayama on oxygen saturation and blood pressure”. There was no significant change observed in these parameters
among the control group. [Systolic BP (p=0.089), Diastolic BP (p=.069), SpO2(p=0.097), pulse rate(p=0.87)]
Interpretation & Conclusion: Practice of kapalabhati pranayama increases diastolic BP and Oxygen saturation
immediately in novices. Thus the practice exercises the diaphragm vigorously and enhances the better oxygenation.
Further studies are required to understand the physiological changes followed by the practice of kapalbhati pranayama
among Hypertensive patients.

REFERENCES

1. Astrand P. Rodahl. (1986), “Physiological basis of exercise”, Textbook of work physiology, Mc Graw Hill Book Company,

New York: Mc-Graw—Hill, 3 edition, pp. 8-9.

Benson H. & Puchalski C. M. (2009), “Spirituality and healing in Medicine”, Acessadoem, 5™ edition.

Charles A. Bucher. & Deborah A. Wuest (1987), “Foundations of Physical Education and Sport”, Times Mirror / Mosby

College Publishing, Saint Louis, Toronto Santa Clara, pp. 22.

Fevertein G. & Bodian S.,& et al.(1979), “Living Yoga ”, The Putnam Publishing Group, New York, pp. 10.

Gore M. M. (1980), “Physiology of yoga Practice”, Yoga Mimamsa, Mudranalaya, Lonavla, pp. 200.

Gore M.M. (1984), “Anatomy and physiology of Yogic practices”, Kanchan Prakashan, Lonavala, Pune, pp. 96.

Iyengar, B. K. S. (2001), “Yoga: The Path to Holistic Health (Second Edition)”, London: Dorling Kindersley

Publication, ISBN0751321672

8. lyengar, B.K.S. (2014), “BKS Iyengar Yoga: The Path to Holistic Health”, London: Dorling Kindersley Publication,
ISBN 0751321673

9. Krishnamurthy V., & Rao P. (1980), “Education Dimensions of Physical Education”, Sterceng Publishers Pvt. Ltd., New
Delhi, pp. 48.

wn

No ok

1789 https://jrtdd.com



Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 November; 6 (10s): 1781-1792

10. Lyengar B.K.S. (1974), “Light on Yoga”, George & unwin, London.

11. Mahirishi V.Y. (1985), “Kaya Kalpa Yoga” pollachi publications”, South India press.

12. Morehouse L. E. & Miller A. T. (1976), “Physiology of exercise”. 7™ Edition,

13.Orish D. (1996), “Very Low-Fat Diets for Coronary Heart Disease: Perhaps, But Which One?-Reply”, JAMA,
Vol. 275 No. 18, pp. 1403-1403.

14. Saraswati, S. S. (2002), “Asana Pranayama Mudra Bandha (Third Edition)”, Munger: Yoga Publication Trust. ,
ISBN 0751421474

15. St. Lovis, C.V. Mosby. Guyton C. (1976), “Text book of medical physiological”, Prism books (P.V.T.) L.T.D, Jayanagar
Bangalor India.

16. Verma J.P. (2009), A Text Book On Sports Statistics. New Delhi, India: Sports Publication.

17. Abel. AN, Lloyd, L. K., & Williams, J. S. (2013), “The Effects of Regular Yoga Practice on Pulmonary Function in
Healthy Individuals: A Literature Review”, Journal of Alternative and Complementary Medicine, Vol. 19 No. 3, pp.
185-190.

18. Ashutosh B. (2019). “Comparative effect of kapalbhati on selected physiological variables”, Journal of physical
education ,sports medicine &exercise science,Vol.13,No.2,pp.18-2.

19. Badshah & Ghosh(2015). “Effect of yoga asanas and pranayama on selected physiological variables of sedentary
adolescents”.International Journal of Physical Education, Sports and Health 2015; Vol.32.No.2:pp. 127-
130.Retrived from http://www.kheljournal.com/.

20.Baljinder S Bal(2016). “An Empirical Study of Kapalbhati Pranayama on Respiratory Parameters of University
Level Girls”. American Journal of Sports Science and Medicine, 2016, Vol. 4, No. 1, 6-12. Retrived from
http://pubs.sciepub.com/ajssm/4/1/2.

21.Bernardi, L., Gabutti, A., Porta, C., & Spicuzza, L. (2001). “Slow Breathing Reduces Chemoreflex Response to
Hypoxia and Hypercapnia and Increases Baroreflex Sensitivity”. Journal of Hypertension, VVol.19 No.12, pp. 2221-
2229.

22.Bezerra, L. A., Melo, & H. F., et.al (2014). “Do 12-Week Yoga Program Influence Respiratory Function of Elderly
Women?” Journal of Human Kinetics, Vol.12 No.43, pp. 177-184.

23.Bhavanani, A. B., Udupa, K. & Madanmohan, et.al (2011). “A Comparative Study of Slow and Fast Suryanamaskar
on Physiological Function ”.International Journal of Yoga, Vol 4 No.2, pp. 71-76.

24.Bhutkar, P. M., G. B., Doijad, V., & Doddamani, B. R. et.al(2008). “Effect of Suryanamaskar Practice on Cadio
Respiratory Fitness Parameters: A Pilot Study”. Al Ameen Journal Medical Science, VVol.1, No.2, pp., 126-129.

25.Biswas S; et al (2014), “Studied the effect of forty days of pranayama training on cardiorespiratory”, Indian Journal
of Basic and Applied Medical Research; September 2014:Vol.-3, No.4, pp.196-202, Retrievedfrom
http://ijbamr.com/pdf/September%202014%20196-202. pdf.

26. Burgin.T(2014).“Patanjalivogasutra . https://www.yogabasics.com/learn/yoga-101-an-introduction/what-is-
yoga/,VVol.1,No.21,pp.44.

27.Chakraborty, T., Das, K., & Samajdar, K. (2013).“Effect of Yogic Exercise on Selected Pulmonary Function Tests in
Apparently Healthy Elderly Subjects ”.10SR Journal of Dental and Medical Sciences (IOSR-JDMS), Vol.9,No.1,
pp.1-5.

28. Chavhan, D.B. (2013). “Effect of Surya Namaskar on School Children Vidyabharati”, International Interdisciplinary
Research Journal, VVol.2, No.1, pp. 14-18.

29.Dinesh T & Gaur G S; (2013). examined “The Effect of 6 Weeks of Kapalabhati Pranayama Training on Peak
Expiratory Flow Rate in Young, Health”. ISSN 2321-6883 Sch. Acad. J. Biosci., 2013; Vol.1,No.4,pp.111-114
©Scholars Academic and Scientific Publisher (An International Publisher for Academic and Scientific Resources)
www.saspublisher.com.

30. Dinesh T (2013). “Effect of 6 Weeks of Kapalabhati Pranayama Training on Peak Expiratory Flow Rate in Young,
Healthy, Volunteers,”. Scholars Academic Journal of Biosciences (SAJB) ISSN 2321-6883 Sch. Acad. J. Biosci.,
2013; Vol.1,No.4,pp.111-114,Retrived from http://saspublisher.com/wp-content/uploads/2013/09/SAJB-14112-
114.pdf .

31.Doijad.P.V & Surd.D.A; (2012), ”Effect of short term yoga practice on pulmonary function tests”. Indian Journal of
Basic & Applied Medical Research; June 2012: |Issue-3, Vol.-1, pp. 226-230 Retrieved on
http://ijpbamr.com/pdf/PDF11.pdf .

32.Dwi P, Eldad P ,& Caecilia A ,et.all (2019). “Effects of yoga on pulmonary functions among asthmatic patients:A
protocol synthesis”. VVol.-1,pp. 226-230, Retrieved from https://doi.org/10.1016/j.enfcli.2019.12.044.

33. Fareeda, A. B., Gorkal, A. R., & Shantaram (2012). “A Comparative Study of Effect of Nadi-Shodhan Pranayama
and Suryanamaskar on Pulmonary Functions”. Indian Journal of Ancient Medicine and Yoga,Vol. 5,No.3,pp. 121-
126.

34.Gupta.S.S & Sawane.M;(2012), “A Comparative Study Of The Effects Of Yoga And Swimming On Pulmonary
Functions In Sedentary Subjects”. Internatinal Journal Yoga. 2012 Jul-Dec;Vol. 5,N0.2: pp.128-133.

1790 https://jrtdd.com


http://www.kheljournal.com/
http://pubs.sciepub.com/ajssm/4/1/2
http://www.saspublisher.com/
http://saspublisher.com/wp-content/uploads/2013/09/SAJB-14112-114.pdf
http://saspublisher.com/wp-content/uploads/2013/09/SAJB-14112-114.pdf
http://ijbamr.com/pdf/PDF11.pdf
https://doi.org/10.1016/j.enfcli.2019.12.044
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20SS%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sawane%20MV%5Bauth%5D

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 November; 6 (10s): 1781-1792

35.Hoang K. Ai Thi and Nguyen H. Manh (2012). “The Effectiveness of Practicing Pranayama Yoga on Some
Respiratory Indicators in Patients Suffering from Bronchial Disease”, International Journal of Science Culture and
Sport  (IntJSCS) June 2015 : Vol.3,N0.2.ISSN : 2148-1148 D0i:10.14486/1JSCS245,Retrivedfrom
http://www.iscsjournal.com/Makaleler/252136548 3c2s_1.pdf.

36. Jerath, R., Crawford, M. W., & Harden, K. (2015). “Self-Regulation of Breathing as a Primary Treatment for
Anxiety”. Applied Psychophysiology and Biofeedback, VVol.40,No.2, pp. 107-115.

37. Jothipriya P; (2013). “Effect Of Selected Yogic Kriya, Bandha And Pranayama On Vital Capacity And Breath
Holding Time Of Sai Students Of Pondicherry”State.Internatinational of Innovative research and development,
Retrieved from http://www.ijird.com/index.php/ijird/article/view/36128 .

38.Kamakhya k.(2016). “ NadiSodhan and Kapalbhati on forced ventilation capacity (FVC), maximum voluntary
ventilation  (MVV) and picks expiratory flow rate (PEFR)”. vol4,pp.145Retrived from
http://nopr.niscpr.res.in/handle/123456789/16853

39.Kanhaiya.l (2018). “Effect of kapalbhati on mental health and respiratory parameters”.\0l.23, pp.434,
Retrivedfromhttp://hdl.handle.net/10603/274948

40.Keshur A. K (2015). “Effect of Ten Weeks Yoga Practice on Pulmonary Function Test ”.International Journal of
Biomedical and Advance Research 2015; Vol.6,N0.09: pp.682-685. 682, Retrieved on http://ssjournals.com.md-in-
1.webhostbox.net/index.php/ijbar/article/view/2331.

41.Kurwale, M. V., & Gadkari, J. V. (2014). “Effect of Yogic Training on Physiological Variables in Working
Women . Indian Journal Physiology and Pharmacology, Vol.58,No.3, pp.306-310.

42. Malathi. M. (2018). “Effect of immediate haemodynamic changes of kapalbiati on healthy volunteers”. Masters
thesis, Government Yoga and Naturopathy Medical College, Chennai.Reg.No. 461412002.Vol.3, pp.243, Retrived
from http://repository-thmgrmu.ac.in/9576/.

43. Manaspure.S.P; (2011). “Effect of Selected Breathing Techniques on Respiratory Rate And Breath Holding Time In
Healthy Adults”, International Journal of Applied Biology And Paramacetical Technology,, Volume: 2: Issue-3:
July-Sept -2011,Retrieved from http://ijabpt.com/pdf/78030-Damodar-Shivraj%20Paper[1].pdf.

44.Nagendra, H., Kumar, V., & Mukherjee, S. (2015).“Cognitive Behavior Evaluation Based On Physiological
Parameters among Young Healthy Subjects with Yoga ”.Computational and Mathematical Methods in Medicine, doi:
10.1155/2015/821061.

45.Nagesh.J & Reena .P(2017). “The Effect of Pranayama and Kapalbhati on Selected Psychological and
Physiological variables of school going childrer ”.vol.2,pp 222Retrived from,http://hdl.handle.net/10603/202725.

46.Nimai C(2019). “Effect of Kapalbhati and selected Pranayama techniques on physiological parameters of middle
aged sedentary Women”, International Journal of Physiology, Nutrition and Physical Education 2019;
Vol.4,No.1,pp. 2120-2124

47. P. Jothipriya & K. Thanigaikoumarane; (2013). “Effect of Selected Yogic Kriya, Bandha And Pranayama On Vital
Capacity And Breath Holding Time Of Sai Students Of Pondicherry State”.International of Innovative research and
development, Retrievedfrom: http://www.ijird.com/index.php/ijird/article/view/36128.

48.Panwar S. (2012). “The Effect of Pranayama (Yoga) on Pulmonary Function Test of Young Healthy Students”.
International Journal of Basic and Applied Physiology IJBAP Vol. 2 Issue 1 IC Value 4.24 Page 127,Retrived from
http://mww.ijpbs.net/vol-3/issue-4/Bio/2.pdf.

49. Peter.R (2014), “A Comparative Evaluation of Pulmonary Functions in Athletes, Yogis and Sedentary Individuals”.
International Journal of Basic and Applied Physiology, Retrieved from http://oaji.net/articles/2014/1021-
1405153791.pdf.

50. Raja, Bharathi; & Preetha, et.al.(2018). “Effect of Kapalbhati Pranayama in the blood sugar level in diabetic
patients” Journal of Pharmacy Research,Vol.10,No.11,pp.2235-2237.

51.Sachan.A (2017). “The effect of Kapalbhati and pranayama on selected physiological and psychological variables
of school going children in Jaipur” Shodgangahttp://hdl.handle.net/10603/202725.

52. Santosh.k, Rajesh K, & Kshitiz U(2017). “Effect of Kapalbhati on Blood Pressure in Naive” Janaki Medical College
Journal of Medical Sciences (2017) Vol. 5,n0.1, pp.16-21.

53.Sarkar D (2008). “Effect of alternate nostril breathing exercise on cardiorespiratory functions”.Nepal Medical
College Journal. 2008 Mar; Vol.10,No.1: pp.25-7, Retrieved from http://imsear.li.mahidol.ac.th/handle
/123456789/46689.

54. Shankar, G., & Pancholi, B. (2011).“The Effect of Suryanamaskar Yoga Practice on the Heart Rate, Blood Pressure,
Flexibility and Upper Body Muscle Endurance in Healthy Adult”. International Journal of Health Sciences &
Research, Vol.1,No.1, pp.2-6.

55.Sharma, P., Thapliyal, A.,, & Waheed, S. M. (2015), “Rhythmic Breathing: Immunological, Biochemical, and
Physiological Effects on Health”. Advances in Mind Body Medicine, VVol.29, No.1,pp. 18-25.

56. Shiraishi, J. C., Gadelha, A. B., Bezerra, & Porto, L. (2017). “Effects of 12-Week Systematized Yoga Intervention on
Health-Related Physical Fitness in Healthy Adults”. Advances in Physical Education, Vol.7, pp. 27-37.

1791 https://jrtdd.com


http://www.iscsjournal.com/Makaleler/252136548_3c2s_1.pdf.
http://www.ijird.com/index.php/ijird/search/authors/view?firstName=P.&middleName=&lastName=Jothipriya&affiliation=&country=
http://www.ijird.com/index.php/ijird/article/view/36128%20.
http://nopr.niscpr.res.in/handle/123456789/16853
http://hdl.handle.net/10603/274948
http://ssjournals.com.md-in-1.webhostbox.net/index.php/ijbar/article/view/2331
http://ssjournals.com.md-in-1.webhostbox.net/index.php/ijbar/article/view/2331
http://repository-tnmgrmu.ac.in/9576/
http://ijabpt.com/pdf/78030-Damodar-Shivraj%20Paper%5b1%5d.pdf
http://hdl.handle.net/10603/202725
http://www.ijird.com/index.php/ijird/search/authors/view?firstName=P.&middleName=&lastName=Jothipriya&affiliation=&country=
http://www.ijird.com/index.php/ijird/search/authors/view?firstName=K.&middleName=&lastName=Thanigaikoumarane&affiliation=&country=
http://www.ijird.com/index.php/ijird/article/view/36128
http://www.ijpbs.net/vol-3/issue-4/Bio/2.pdf
http://oaji.net/articles/2014/1021-1405153791.pdf
http://oaji.net/articles/2014/1021-1405153791.pdf
http://imsear.li.mahidol.ac.th/handle/123456789/46689.
http://imsear.li.mahidol.ac.th/handle/123456789/46689.

Journal for Re Attach Therapy and Developmental Diversities
elSSN: 2589-7799
2023 November; 6 (10s): 1781-1792

57.Shivakumar, D.P., Suthakar, S., & Sundar R. (2016). “Effect of Selected Yogic Exercises on Cardiovascular
Endurance and Lung Capacity of Secondary School Children”, International Journal of Engineering Science and
Computing, Vol.6,No.6, pp. 7286-7289.

58. Shivraj P. Manaspure & AmeetFadia; (2011), “The Effect of Selected Breathing Techniques on Respiratory Rate
And Breath Holding Time In Healthy Adults”. International Journal of Health Sciences & Research, Vol.6 No.1,
pp.22-26. Retrieved on, http://ijabpt.com/pdf/78030-Damodar-Shivraj%20Paper[1].pdf .

59. Shri S. (2016). “Kapalbhati:Benefits of kaplbhati and steps to do, The art of living”.https://www.artofliving.org/in-
en/yoga/breathing-techniques/skull-shining-breath-kapal-bh,Vol.3,No.4,pp.453-467.

60. Singh B. (2010), “Effect of anulomvilom and bhastrika pranayama on the vital capacity and maximal ventilatory
volume”. Journal of Physical Education and Sport Management Vol. 1,No.1. pp. 11-15, July 2010, Retrieved from
http://www.academicjournals.org/article/article1379343050_Bal.pdf .

61.Singh B; (2010). “Effect Of Anulomvilom And Bhastrika Pranayama On The Vital Capacity And Maximal
Ventilatory Volume”. Journal of Physical Education and Sport Management Vol.1(1) pp.11-15, July 2010 Available
online http://www.acadjourn.org/jpesm ©2010 Academic Journals.

62.Singh S. & et al (2012). “Effect Of Yoga Practices On Pulmonary Function Tests Including Transfer Factor Of Lung
For Carbon Monoxide (TLCO) In Asthma Patients”. Indian Journal of Physiology and Pharmacology, Vol. 56,
No.1, pp. 63-68, Retrieved  from http://imsear.li.mahidol.ac.th/bitstream/123456789/146090/1/ijpp
2012v56n1p63.pdf.

63. Singh S. (2012). “Effect of Yoga Practices on Pulmonary Function Tests Including Transfer Factor of Lung For
Carbon Monoxide (Tlco) In Asthma Patients”. Indian J Physiol Pharmacol 2012; Vol.56,No.1 :pp. 63-68,Retrived
from http://imsear.li.mahidol.ac.th/bitstream/123456789/146090/1/ijpp2012v56n1p63.pdf.

64.Singh S. (2013), “Effect of yoga practices on pulmonary function tests including transfer factor of lung for carbon
monoxide (TLCO) in asthma patients”, Indian Journal of Physiology and Pharmacology. 2012 Jan-Mar; Vol.56,
No.1, pp.63-68, Retrieved from http://imsear.li.mahidol.ac.th/handle/123456789/146090.

65. Singh.K.P, & Singh.S; (2012).”The Effect of Yoga Training on Diffusion Capacity in Chronic Obstructive
Pulmonary Disease Patients”. International journal Yoga. Vol.5, No.2, pp. 123-127.

66. Sodhi, C., Singh, S., & Dandona, P. K. (2009). “A Study of the Effect of Yoga Training on Pulmonary Functions in
Patients with Bronchial Asthma”. Indian Journal of Physiology and Pharmacology, Vol.53,No.2,pp. 169-174.

67.Sonika.C.(2013).“Effects of yoga and physical exercise on cardio-respiratory parameters”.National Journal of
Integrated Research in Medicine. 2013 May-June;Vol. 4,No.3:pp. 50-55.Retrieved
fromhttp://www.scopemed.org/?mno=40312 dated on 11/01/2016Journal of Yoga, 6(1), 4-10.

68. Srivastava, R. D., Jain, N., & Singhal, A. (2005).”Influence of Alternate Nostril Breathing on Cardiorespiratory and
Autonomic Functions in Healthy Young Adults”. Indian Journal of Physiology and Pharmacology, Vol.49 No.4,pp.
475-483 .

69. Tomar A. (2014). “The Effects of Suryanamaskar on Selected Physiological Variables of Paramilitary Forces
Sportsperson”. Indian Streams Research Journal, 4(3), ISSN No.: 2230-7850.

70.Upadhyay K. D. (2008). “Effect of alternate nostril breathing exercise on cardiorespiratory functions”. Nepal
Medical College Journal 2008; Vol.10,No.1:pp.25-27,

71.Vanessa.0(2016), “Asana,meditataion,musings from mugs”, SOYA, E-RYT500,1YTA, Vol.2 No.24, pp.65.

72. Vijayalakshmi, V., & Jayabal, T. (2013). “Effect of Own Body Resistance Training with Yogic Practices on Selected
Physical and Physiological Variables among Adolescent Boys”, International Journal of Innovation Research and
Development, Vol.2, No.5, pp. 1565-1570.

73.Vrinda G, Lakshmeesha, Vanitha S. & et al(2018). “Influence of kapalabhati pranayama on oxygen saturation and
blood pressure”. International Journal of Medical and Health Research ISSN: 2454-9142 www.medicalscience
journal.com Vol.4; No.9; Sep 2018; pp. 113-117.

1792 https://jrtdd.com


http://ijabpt.com/pdf/78030-Damodar-Shivraj%20Paper%5b1%5d.pdf
https://www.artofliving.org/in-en/yoga/breathing-techniques/skull-shining-
https://www.artofliving.org/in-en/yoga/breathing-techniques/skull-shining-
http://www.academicjournals.org/article/article1379343050_Bal.pdf
http://imsear.li.mahidol.ac.th/bitstream/123456789/146090/1/ijpp2012v56n1p63.pdf
http://imsear.li.mahidol.ac.th/bitstream/123456789/146090/1/ijpp2012v56n1p63.pdf
http://imsear.li.mahidol.ac.th/bitstream/123456789/146090/1/ijpp2012v56n1p63.pdf
http://imsear.li.mahidol.ac.th/handle/123456789/146090
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20S%5Bauth%5D
http://www.scopemed.org/?mno=40312



