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ABSTRACT

Background and objectives: Voluntary control of
respiration or even merely focusing on breath yield
additional access and synchrony between different
areas of brain. Pranayama/yogic breathing has a
positive impact on overall health. Manipulation of
breath brings our attention away from all the external
stimuli and thereby helps in improvement of
executive functions of the cerebral cortex. The
objective is to assess the immediate effect of
alternate nostril breathing on Cognition.

Methods: An interventional pretest posttest study
was conducted among 60 students of age 20-30
years, who performed Anulom Vilom Pranayama
after a demonstration session for five minutes. Six
letter cancellation test to assess cognition is
performed by them before and after Pranayama.
Results are obtained by comparison between pre and
posttest values and statistically analyzed by paired
t-test.

Results: There is a significant increase in total and
net scores and decrease in number of errors (p<0.01)
in the post test indicating a positive association
between Pranayama and Cognitive functioning.
Discussion and conclusion: Controlled breathing
modulate brain activity by dual mechanisms:
Brainstem mediated activation of cortical areas and
nasal respiratory rhythm stimulating hippocampus.
Regular practice of Anulom Vilom Pranayama
definitely enhances cognitive capabilities when
immediate effect itself indicates heightened
Cogpnition.

Keywords: Cognition, Anulom Vilom Pranayama,
Hippocampus.

. INTRODUCTION

Pranayama is a traditional part of yoga,
Prana means breath and Ayama means stretching or
expansion. Pranayama consists of three phases:
“puraka” is inhalation, “kumbhaka” is retention and
“rechaka” is exhalation that can be either fast or slow.
It includes different breathing patterns and each
pattern has specific effect on stimulating afferent
pathways2],
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Voluntary control or just merely focusing on
ones breath yields additional access and synchrony
between different areas of brain. Network of areas
involved in volitional breathing are caudal-medial
frontal cortex, premotor area, orbitofrontal and motor
cortex, insula, superior temporal gyrus, amygdala and
attention to breathing involves anterior cingular
cortex, premotor area, insula, hippocampus providing
insight into potential brain mechanisms involved in
therapeutic breathing exercises.

Many studies had been conducted basedon
pranayama and its effects on various parameters but
there are very less evidences on immediate effect of
this conscious alteration of breathing pattern, present
study is intended to bring awareness among students
about benefits of pranayama in increasing their
cognitive capabilities.

AIM AND OBJECTIVES

To study immediate effect of Alternate nostril
breathing on cognition in students of Osmania
medical college.

1. MATERIALS & METHODS

This study was conducted in Osmania
medical college. The study commenced after
obtaining approval from the ethical
committee.Students in the age group of 20-30years,
who were in self-reported good health and those who
gave their consents to participate in the study(n=60)
are included. Subjects were recruited for this study
after applying both inclusion and exclusion criteria.
INCLUSION CRITERIA
Students of either sex, above 18 years and below 35
years of age.
EXCLUSION CRITERIA
Students with previous practice of yoga.
Students with history of septal defects.
Students with history of any acute or chronic illness.
Students on any medication.
The procedure of pranayama and cognitive tests was
demonstrated to all the students.Subjects were asked
to perform cognitive test within a specified time.
Six letter cancellation test: This test has six target
letters on top of the page with randomly arranged
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alphabets below them. Students were asked to cancel
those six target letters either one at a time or six at a
time, following wvertical or horizontal pattern or
randomly according to their wish within a period of
90 seconds. This test is used to measure
concentrating ability, response speed and visual
scanning*®!,

Anulom Vilom pranayama: Subjects were made to
sit comfortably in a chair with back straight and were
asked to close their eyes and focus on their breath
and make Vishnu mudhra (closing index and middle
finger) and close their right nostril with thumb and
left nostril with their ring finger alternatively during

inhalation and exhalation each phase lasting for 6
seconds according to instructions for 5minutest?l.
Immediately after performing pranayama Six Letter
Cancellation test is performed by the students.

Il.  RESULTS
Data analysis was done usingpaired t test to
find the significant difference in the mean value
change in performance of SLCT. Data has been
presented as mean, standard deviation. P value <0.05
was considered as statistically significant (*).

TABLE 1: STATISTICAL ANALYSIS OF PERFORMANCE OF SIX LETTER CANCELLATION
TEST, BEFORE AND IMMEDIATELY AFTER 5SMINUTES OF ANULOM VILOM PRANAYAMA.

PARAMETERS Mean + SD PAIREDT TEST p-Value
Before After

Total Attempted 44.50+10.41 52.66+10.85 8.383 0.0001"

Errors 0.60+1.70 0.10+0.44 2505 0.150"

Net Score 43.90+10.33 52.68+10.82 8.967 0.0001™

FIGURE 11: COMPARISON OF PERFORMANCE OF SIX LETTER CANCELLATION TEST,
BEFORE AND IMMEDIATELY AFTER SMINUTES OF ANULOM VILOM PRANAYAMA.
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V. DISCUSSION

In the present study, there was an increase in
mean values of total attempted before and after
S5minutes is 44.50+10.41 and 52.68+10.85with p
value 0.0001 which is highly significant, there is also
increase in net scores before and after
5minutes43.90+10.33 and52.68+10.82 with p value of
0.0001 which is also highly significant and mean of
errors before and after 5minutes are 0.60+£1.70 and
0.10+£0.44 with p value less than 0.015 showing
significant decrease in errors indicating improvement
in cognitive capabilities after practice of pranayama in
Anulom Vilom pranayama®.There has been a
significant  improvement  of  cognitive  test
resultsSminutesafterpranayama when compared to pre
test.
All the body mind therapies work bidirectionally by
Top down and Bottom up mechanisms.
Topdown mechanism;
It includes intentional and conscious mental activities.
These are initiated through mental processing at the
level of cerebral cortex."]
Bottomup mechanism;

visceroceptors are forwarded through ascending
pathways to brain stem and finally to cortex®],

Controlled breathing modulate brain activity
by dual mechanisms by Brainstem mediated
activation of cortical areas and nasal respiratory
rhythm stimulating hippocampus'®.

Pranayama helps in stretching of lungs
causing vagal stimulation which activates para
sympathetic system and thereby helps in reducing
stress®, also causes activation of cortical centers.
Stretch receptors in the pulmonary tissue activates the
parasympathetic system and through afferents
activates various cortical centres. The pathway
involves stimulation of stretch receptors followed by
activation of vagal afferents reaching Nucleus tractus
solitarius from there neurons reaches various cortical
centres.!!

The phase of natural breathing through
nostrils is actively used to promote oscillatory
synchrony and to optimize information processing in
brain areas mediating goal-directed behaviours® by
activating areas associated with olfactory cortex
which include Amygdala,Pyriformcortex,

In this mechanism afferents from Orbitofrontal cortex and Hippocampus!®.
chemoreceptors, mechanoreceptors and
CONTROLLED BREATHING
NASAL
STIMULATION STRETCH OF LUNGS

OLFACTORY VAGAL
RHYTHM STIMULATION

HIPPOCAMPAL 2‘;?}5::%‘;

OSCILLATIONS
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a continuous

In Anulom Vilom pranayama, there has been
stimulation of nasal olfactory

mechanoreceptors due to continuous flow, also
prolonged phases of respiration causing stretch of
lungs stimulating stretch receptors.

V. CONCLUSION

Cognitive performance is higher after intervention
indicating a positive association between Pranayama
and cognitive functioning.

Regular practice of Pranayama definitely enhances
cognitive capabilities when immediate effect of
Pranayama itself indicates heightened cognition.

[1].

[2].

3].

[4].

[5].

[6].

[71

REFERENCES

Jerath, R., Edry J.W, Barnes, V.A., and Jerath,
V. (2006). Physiology of long pranayamic
breathing: Neural respiratory elements may
provide a mechanism that explains how slow
deep breathing shifts the autonomic nervous
system. Medical Hypothesis, 67, 566-571.
Dr.Rajesh Desai, Dr.Kena Jasani,Comparative
study of respiratory parameters in Savitri
Pranayama & Alternate Nostril Breathing
Practitioners. International journal of Scientific
Research, Vol:2, Issue: 7 july 2013

Schmalzl L, Powers C, Henje Blom E.
Neurophysiological and  neurocognitive
mechanisms underlying the effects of
yoga-based practices: towards a

comprehensive theoretical framework. Front
Hum Neurosci. 2015 May 8;9:235. doi:
10.3389/fnhum.2015.00235. PMID: 26005409;
PMCID: PMC4424840.

Dr Ruchi Jain, Dr (Mrs) P.S TonpayEffect of
pranayama on cognitive functions of medical
students. Indian Journal of Basic and Applied
Medical Research; December 2016: Vol.-6,
Issue- 1, P. 471-476

Dr Bhagaban Bhuyanl Dr Prafulla Kumar
Mishra2Effects of yoga on performance in a
letter-cancellation task under academic
examination stress. IOSR Journal of Research
& Method in Education (IOSR-JRME), e-ISSN:
2320-7388,p-ISSN: 2320-737X Volume 2,
Issue 5 (Jul. -Aug. 2013), PP 34-37
www.iosrjournals.org

Ludovic Molle and Charles-Etienne Benoit.
The Respiratory Modulation of
Memory.Journal of Neuroscience 24 July
2019, 39 (30) 5836-5838; DOI:
https://doi.org/10.1523/JNEUROSCI.0224-19.
2019.

Taylor AG, Goehler LE, Galper DI, Innes KE,
Bourguignon C. Top-down and bottom-up
mechanisms in  mind-body  medicine:

(8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

development of an integrative framework for
psychophysiological research. Explore (NY).
2010 Jan-Feb;6(1):29-41. doi:
10.1016/j.explore.2009.10.004. PMID:
20129310; PMCID: PMC2818254.

Zelano C,Jiang H, Zhou G, Arora N, Schu
ele S, Rosenow J et al, (2016) Nasal
respiration entrains human limbic oscillations
and  modulates  cognitive  function. J
Neurosci36:12448-12467. doi:10.1523/JNEU
ROSCI.2586-16.2016pmid:27927961

Maric 'V, Ramanathan D, Mishra J.
Respiratory regulation & interactions with
neuro-cognitive circuitry. Neurosci Biobehav
Rev. 2020 May;112:95-106. doi:
10.1016/j.neubiorev.2020.02.001. Epub 2020
Feb 3. PMID: 32027875

Heck DH, McAfee SS, Liu
Y, Babajani-Feremi A, Rezaie R, Freeman WJ
et al (2017) Breathing as a fundamental rhythm
of brain function. Front Neural Circuits 10:
115.doi:10.3389/fncir.2016.00115 pmid:28127
277

Arshamian, A., Iravani, B., Majid, A., and
Lundstrom, J. N. (2018). Respiration
modulates olfactory memory consolidation in
humans. J. Neurosci. 38, 10286-10294. doi:
10.1523/JNEUROSCI.3360-17.2018

Saoji A, Mohanty S, Vinchurkar SA. Effect of
a Single Session of a Yogic Meditation
Technique on Cognitive Performance in
Medical Students: A Randomized Crossover
Trial. J Relig Health. 2017 Feb;56(1):141-148.
doi:  10.1007/s10943-016-0195-x. ~PMID:
26847152.

Sharma VK, M R, S V, Subramanian SK,
Bhavanani AB, Madanmohan, Sahai A,
Thangavel D. Effect of fast and slow
pranayama practice on cognitive functions in
healthy volunteers. J Clin Diagn Res. 2014
Jan;8(1):10-3. doi:
10.7860/JCDR/2014/7256.3668. Epub 2013
Nov 18. PMID: 24596711; PMCID:
PMC3939514.

Pradhan B, Nagendra H. Immediate effect of
two yoga-based relaxation techniques on
attention in children. Int J Yoga. 2010
Jul;3(2):67-9. doi: 10.4103/0973-6131.72632.
PMID: 21170232; PMCID: PMC2997234.
Subramanian RK, P R D, P S. Alternate
Nostril Breathing at Different Rates and its
Influence on Heart Rate Variability in Non
Practitioners of Yoga. J Clin Diagn Res. 2016
Jan;10(1):CM01-2. doi:
10.7860/JCDR/2016/15287.7094. Epub 2016

DOI: 10.35629/5252-0401177181 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 180


tel:5836-5838
https://doi.org/10.1523/JNEUROSCI.0224-19.2019
https://doi.org/10.1523/JNEUROSCI.0224-19.2019
tel:10286–10294

e
o
7

International Journal Dental and Medical Sciences Research
Volume 4, Issue 1, Jan-Feb 2022 pp 177-181 www.ijdmsrjournal.com

[16].

[17].

[18].

[19].

[20].

[21].

Jan 1. PMID: 26894062; PMCID:
PMC4740589.

Manivel, Rajajeyakumar & Madanmohan, &
Pal, Gopal. (2007). Topic: Effects of
pranayamas on Cardiovascular and
Neurological functions in healthy volunteers.
10.13140/2.1.3885.7600.

Telles S, Raghuraj P, Maharana S, Nagendra
HR. Immediate effect of three yoga breathing
techniques  on performance on a
letter-cancellation task. Percept Mot Skills.
2007  Jun;104(3 Pt  2):1289-96. doi:
10.2466/pms.104.4.1289-1296. PMID:
17879663.

Jella, S. A., and Shannahoff-Khalsa, D. S.
(1993). The effects of unilateral forced nostril
breathing on cognitive performance. Int. J.
Neurosci. 73, 61-68. doi: 10.
3109/00207459308987211

Liu, Y., McAfee, S. Rezaie, R,
Babajani-Feremi, A., Kozma, R., Papanicolaou,
A. C,, etal. (2015). Respiratory modulation of
brain activity. Soc. Neurosci. Abstr. 479.03.
Dillbeck, M. C., and Bronson, E. C. (1981).
Short-term  longitudinal effects of the
transcendental meditation technique on EEG
power and coherence. Int. J. Neurosci. 14,
147-151. doi: 10.3109/00207458108985827
Ito, J., Roy, S., Liu, Y., Cao, Y., Fletcher, M.,
Boughter, J. D., et al. (2014). Whisker barrel
cortex delta oscillations and gamma power in
the awake mouse are linked to respiration. Nat.
Commun. 5:3572. doi: 10.1038/ncomms4572

I convey my sincere thanks to study subjects, Head of
the Department, my Guide, my Co-guide, all the
faculty and colleagues.

DOI: 10.35629/5252-0401177181

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 181



	[6]. Ludovic Molle and Charles-Étienne Benoit. The Respiratory Modulation of Memory.Journal of Neuroscience 24 July 2019,  39 (30) 5836-5838; DOI: https://doi.org/10.1523/JNEUROSCI.0224-19.2019.

