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Background: Pranayama is an art and has techniques to make the respiratory organs to move and
expend intentionally, rthythmically and intensively. Pranayama brings several physiological changes
in the body.

Aim: The aim of the present study is to investigate the effects of ten weeks pranayama training on
peripheral oxygen saturation of pre adolescent boys.

Method: For the purpose of the study 30 male students were selected randomly as subjects from
Jawahar Navodaya Vidyalaya, Banipur, North 24 Parganas, West Bengal, India.  Age of the
students ranges from 11 to 13 years. All the subjects were divided randomly in to experimental and
control groups equally. Experimental group received pranayama training for ten weeks. Data were
collected before and after ten weeks of training. Peripheral oxygen saturation was measured by pulse
oximeter and values were recorded in percentage.

Result: ANCOVA was applied as statistical procedure and the level of significance was set at 0.05
levels. Significant difference was observed between experimental and control group in pre test and
post test scores.

Discussion: After ten weeks of pranayama training experimental group improved significantly on
peripheral oxygen saturation.

Conclusion: From the above result it was concluded that ten weeks of pranayama training had a
significant positive effect on peripheral oxygen saturation of pre adolescent boys.

Copyright © Sujit Singh and Dr. Amit Banerjee, 2019, this is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided

the original work is properly cited.

INTRODUCTION

Yoga is the science of right living and such is intended to be
incorporated in to daily life. Yoga focuses on harmony between
mind and body. The main aim of yoga is control over the mind.
A happy man is who knows how to distinguish the real from
the unreal, the eternal from the transient and the good from the
bad by his discrimination and wisdom.

When people talk about pranayama they generally mean those
yogic practices which involve some kind of manipulation of
breathing activity. But when one looks at the tradition of yoga,
one finds that the concept of pranayama has a much greater
depth and width and its techniques include vast array of very
suitable elements apart from simple manipulation of breathing
activity.

Pranayama is a Sanskrit word alternately translated as
“extension of prana or breath control”. The word pranayama is
composed from two Sanskrit words Prana and Ayama. When
we deal with concept of pranayama the term Prana refers
breathing activity and Ayama means restrain, control or
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conscious manipulation. But if we study pranayama in its more
essential and deeper aspect, the term Prana indicates the energy
responsible for all the life activities in the human being, pranic
energy responsible life or life force. The term Ayama means
the expansion, stretch, regulation of these pranic activities.
Thus the word pranayama in this context meaning the process
through one can get acquainted with the whole field of pranic
activity with a view to gain a complete control over it.

It has been proven beyond doubt that pranayama is very
important means for preventing and curing many ailments.
Pranayama brings several physiological changes in the body.

During pranayama we are literally drinking in gallons and
gallons of vitality and immunity. We supercharge the blood
with extra oxygen. Oxygen is life, so that means we are
enriching our blood with the life force.

Oxygen saturation measures the percentage of haemoglobin
binding sites in the blood stream occupied by oxygen. Normal
blood oxygen levels in humans are considered 95 to 100
percent. Good blood oxygenation is necessary to supply the
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energy to the muscles, which are increases during sports and
activity. If the value is below 95% that could be a sign of poor
blood oxygenation, also called hypoxia.

Pulse oximetry is a method used to estimate the percentage of
oxygen bound to the haemoglobin in the blood.

The pulse oximeter, based on all digital technology, is intended
for non invasive (means it does not involve the introduction of
instruments into the body) spot-check measurement of
functional oxygen saturation of arterial haemoglobin. (SPO,)
Advanced DSP (Digital Signal Processor) algorithm can
minimize the influence of low perfusion. The oximeter can be
used to measure human haemoglobin saturation and heart rate
through finger.

Based on previous literature the present study is an attempted
to find out the effect of pranayama on peripheral oxygen
saturation of pre adolescent boys.

METHODOLOGY
Subject

For the purpose of the study 30 boys were selected randomly as
subject from Jawahar Navodaya Vidyalaya (JNV), Banipur,
North 24 Parganas, West Bengal, India. Age of the subjects
ranges between 11 to 13 years.

Design of the study

For the experimental procedure all the subjects were divided in
to two equal groups, experimental and control group (15
subjects in each group). Experimental group received specific
pranayama training for 10 weeks, and control did not receive
any treatment.

Variables Studied
Peripheral oxygen saturation (SPO,).
Criterion Measures

Peripheral Oxygen Saturation (SPO,) was recorded by using
Fingertip Pulse Oximeter manufactured by Dr. Trust (Nureca
Inc. USA Model No: SS 01 USFDA and CE approved). SPO,
values were recorded in percentage using dominant hand index
finger of all the subjects, when at rest.
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Figure 1 Recording of SPO,

Training Programme

The training programme was included three pranayama i.e.
Nadi Sodhana, Chandra Bhedana and Bhramari. The training
was given for ten weeks (weekly five days).The duration of
training period was 45 minutes per day.

Collection of Data

Data were collected twice, immediately before the
commencement of training programme and after the
termination of training programme.

Statistical Procedure

ANCOVA was applied as a statistical tool to analyze the
collected data at 0.05 level of significance and in case of
existence of significant difference, the Post Hoc test was used
in order to investigate the existence of significant difference
between the paired group’s means.

RESULT AND DISCUSSION

Table 1 Descriptive Statistics on Peripheral Oxygen Saturation
of Experimental & Control Group in Pre Test and Post Test

Experimental Group Control Group

Pre Test Post Test Pre Test Post Test
Sample Size 15 15 15 15
Mean 98.1333 99.0000 98.6000 98.3333
Variance 0.4095 0.2666 0.9714 0.2381
SD 0.6399 0.5163 0.9856 0.4880
SEM 0.1652 0.0688 0.2545 0.1260

There was no significant difference observed (p>0.05) on
peripheral oxygen saturation between experimental and control
group in pre test phase (table-2). However a significant
difference observed (p<0.05) on peripheral oxygen saturation
between experimental and control group in post test adjusted
post test means (table-2 & 3) and further this result also
supported by the post hoc test result as the mean difference was
found greater than the critical difference (table-4).

Table 2 Analysis of Variance of Experimental and Control
Group on Peripheral Oxygen Saturation

Source of Sum of Mean

Group Variance  Squares Squares Fratio P value
Between 1.633 1 1.633 _

PreTest “Within 19600 28 0700 2366 P03

Post Test beoveen 3333 ! 333 ;ix p=0.001

Within 7.333 28 0.262

*Significant at 0.05 level of confidence

The table value required for significance at 0.05 level of
confidence for df (1, 28) =4.20

Table 3 Analysis of Covariance of Experimental and Control
Group on Peripheral Oxygen Saturation

Adjusted Post Test
Means Source of Sum of Mean F-ratio P value
Experimental Control Variance Squares Squares

Group Group

Between 3.074 1 3.074 *
9 98333 Within 7333 27 027 !1301% 0.002

*Significant at 0.05 level of confidence

The table value required for significance at 0.05 level of
confidence for df (1, 27) =4.21
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Table 4 Fisher’s Least Significance Difference (LSD) Post Hoc
Test for the Difference between the Adjusted Post Test Means
on Peripheral Oxygen Saturation

G Adjusted Mean Critical
roup Means difference difference
Experimental 99
Group
Control Group 98.3333 0.6667* 0.3918

*Significant at 0.05 level

Peripheral Oxygen Saturation

H Experimental Group ~ ® Control Group

Pre Test Post Test

Adjusted Post Test

Figure 2 Comparison of means of peripheral oxygen saturation values between
experimental and control group in pre test, post test and adjusted post test
phases.

Discussion on Peripheral Oxygen Saturation (SPO;)

Result of the present study clearly shows that spo, percentage
significantly improved after ten weeks of pranayama training.
This result strongly supported by the identical findings of Pant
& Dhapola (2017) they found that forty days of yogic training
improved oxygen saturation of secondary school students.
Gokhale et al (2018) also supported current findings. They
concluded oxygen saturation significantly improved after
immediate kapalbhati pranayama practice.

Sharma et al (2014) found similar results. They concluded
thirty six days of yogic practices (included yogasana &
pranayama) improved oxygen saturation.

Findings of Tyagi & Cohen (2013) supported this current
finding also, they concluded from their review article “oxygen
consumption changes with yoga practices: a systematic review”
that oxygen consumption increased after pranayama practices.

Pranayama practices are expected to deliver the results through
promoting the production of lung surfactants (Joshi et al.
1992), reduce the surface tension and promote exchange of
gases in alveolar membrane and enhancing the oxygen carrying
capacity of RBCs( Parshad et al. 2011).

CONCLUSIONS

These findings are in accordance with earlier findings suggest
that pranayama training improve the peripheral oxygen
saturation of pre adolescent boys.

10.

11.

12.

13.

References

Gokhale Vrinda, Lakshmeesha, Shetty Vanitha, Rani
Vidya, Kumar M Naresh (2018). Influence of
kapalabhati pranayama on oxygen saturation and blood
pressure. International Journal of Medical and Health
Research. Vol-4, Issue-9, 113-117.

Sharma Krishna, Prasada Thirumaleshwara, K.
Udayakumara (2014). The Effect of Yoga Therapy on
Blood Oxygen Level. Indian Journal of Research. Vol-3,
Issue-7, 1-2.

Tyagi Anupama, Cohen Marc (2013). Oxygen
Consumption Changes With Yoga Practices: A
Systematic Review. Journal of Evidence-Based
Complementary & Alternative Medicine. Vol-18, Issue-
4,290-308.

Pant Gaurav, Dhopla Mahesh Singh (2017). Effect of
selected yoga program on oxygen saturation level of
sedentary. International Journal of Physical Education
and Sports. Vol-2, Issue-8, Page: 4-7.

Kuppusamy M, Kamaldeen D, Pitani R, Amaldas J
(2016). Immediate effects of Bhramari Pranayama on
resting cardiovascular parameters in healthy adolescents.
Journal of Clinical and Diagnostic Research vol-10(5):
ccl7-ccl9.

Bhavnani AB, Raj JB, Ramanathan M, Trakroo M
(2016). Effects of different pranayama on respiratory
sinus arrythymia. Journal of Clinical and Diagnostic
Research vol-10(3): cc4-cc6.

Ankad B Roopa, Herur Anita, Chinagudi Surekharani
(2011). Effect of short term pranayama and meditation
on cardiovascular functions in healthy individuals. Heart
views: The Official Journal of the Gulf Heart
Association vol-12(2) 58-62.

Mooventhan A, Khoda V (2014). Effect of Bhramari
Pranayama and OM chanting on polumonary function in
healthy indiciduals: A prospective randomize control
trial. International Journal of Yoga vol-7(2) 104-110.
Hakked Chiragsunil, Balakrishnan Ragavendrasamy,
Krishnamurthy Nandi Manjunath (2017). Yogic
breathing practices improve lung functions of
competitive young swimmers. Journal of Ayurveda and
Integrative medicine vol-8(2) 99-104.

Kartik P Shyam, Chandrasekhar M, C Nikhil (2014).
Effect of pranayama and suryanamoskar on pulmonary
functions in medical students. Journal of clinical and
Diagnostic Research vol-8(12): BC 04-06.

Dinesh T, Gaur G S and Bhavani AB (2015).
Comparative effect of 12 weeks of slow and fast
pranayama training pulmonary function in young,
healthy volunteers: A randomize controlled trial.
International Journal of Yoga Vol-8(1) 22-26.

Sharma V.K, Rajajaykumar M and D Tangavel (2014).
Effect of fast and slow pranayama practice on cognitive
functions in healthy volunteers. Journal of clinical and
Diagnostic Research vol-8(1) 10-13.

Santhakumari Rajani, Rajagpalen Archana and P Rajesh
(2017). Beneficial effects of yogasanas and pranayama
in limiting the cognitive decline in type 2 diabetes.
National Jorunal of Physiology, Pharmacy and
Pharmacology Vol-7(3) 232-235.

32480 |Page



International Journal of Recent Scientific Research Vol. 10, Issue, 05(E), pp. 32478-32481, May, 2019

14.

15.

16.

17.

18.

Pradhan Balaram (2013). Effect of kapalabhati on
performance of six letter cancellation and digit
substitution task in adults. International Journal of Yoga
Vol-6(2) 128-130.

Upadhyay Dhungel K, Malhotra V, Sankar D, Prajapati
R (2008). Effect of alternative nostril breathing exercise
on cardio respiratory functions. Nepal Medical College
Journal Vol-10(1) 25-7.

Plourade V, Hrabok M, Sherman EMS, Brooks BL
(2018). Validity of computerized cognitive battery in
children and adolescents with neurological diagnoses.
Archives of Clinical Neuropsychology Vol- 1, 33(2):
247-253.

Nivethitha L, Mooventhan A, Manjunath Nk (2016).
Effects of wvarious pranayama on cardiovascularand
autonomic variables. Ancient Science of Life Vol-36(2)
72-717.

Telles Shirley, Verma Sadhana and Balkrishna Acharya
(2017). Alternate —Nostril yoga breathing reduced blood
pressure while increasing performance in a vigilance
test. Medical Science Monitor Basic Research Vol-23:
392-398.

19.

20.

21.

22.

Dr. Jore S.B, Dr. Kamble P, Dr. Bhutada T.B, Dr.
Patwardhan M.S (2013). Effect of pranayama training on
audio-visual reaction time. International Journal of
Health Care and Biomedical Research Vol-2: Issue 1 -
35-37.

Trakroo Madanmohan, Balayogi Anand, Bhavnani,
Krishnamurty N (2013). A comparative study of the
effect of asan, pranayama and asan pranayama training
on neurological and neuromuscular functions of
Pondicherry police trainees. International Journal of
Yoga 6(2):96-103.

Nagireddy Karne, Devanand P (2018). Effect of
pranayama on respiratory functions in agriculture
polytechnic students of prof. Jayashankar (Telengana
State Agriculture University). International Journal of
Physical Education, Sports and Health. Vol-5, NO-2,
(26-27).

Sashi kant (2017).Effect of pranayama on cardio
respiratory ~ parameters of  basketball  players.
International Journal of Physical Education and Sports.
Vol-2, Issue-12, 66-70.

How to cite this article:

Sujit Singh and Dr. Amit Banerjee., 2019, Effect of Pranayama on Peripheral Oxygen Saturation. /nt J Recent Sci Res. 10(05),
pp- 32478-32481. DOI: http://dx.doi.org/10.24327/ijrsr.2019.1005.3479

kokeosk sk kokok

32481 |Page



