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ABSTRACT

Background: Yogic techniques produce consistent physiological changes and have a sound scientific basis. There are 
lots of studies reporting the long-term effect of pranayama training, but there are few reports on the immediate effects of 
pranayama on body functions. Aims and Objectives: The purpose of this study was to find out whether the pranayama 
has any immediate effect on human reaction time (RT). Materials and Methods: This study had been conducted in 40 
healthy male volunteers of the age group of 18-20 years. In this study, we had studied the time taken between applications 
of visual stimulus and auditory stimulus and response obtained and comparison of the response in volunteer before doing 
the Anulom Vilom pranayama and immediately following the Anulom Vilom pranayama. Subjects were presented with 
two type of stimuli; visual stimuli and auditory stimuli. Paired and unpaired t-test was used at appropriate places as a 
statistical test. The P<0.05 was considered significant. Result: A significant decrease in auditory RT and visual RT was 
observed immediately following the Anulom Vilom pranayama.  Conclusion: A decrease in RT indicates an improved 
sensory motor performance and enhanced processing ability of the central nervous system due to Anulom Vilom. This may 
be due to greater arousal, faster rate of information processing, improved concentration and/or ability to ignore extraneous 
stimuli. This is of applied value in situations requiring faster reactivity such as sports, machine operation, race driving, and 
specialized surgery.
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INTRODUCTION

Yogasana and pranayama are claimed to have beneficial 
effects on the body such as improving the functions of different 
systems of the body including the performance of the central 
nervous system (CNS).[1] Yogic techniques produce consistent 
physiological changes and have a sound scientific basis. There 
are few reports on the effects of various pranayama, i.e., Yoga 

National Journal of Physiology, Pharmacy and Pharmacology Online 2016. © 2016 Shrikrishna N Bamne. This is an Open Access article distributed under the terms of the Creative 
Commons Attribution 4.0 International License (http://creative commons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to 
remix, transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

breathing on body functions. Various methods of pranayama 
are mostly characterized by breath holding at the end of 
maximum inspiration or maximum expiration and slowing 
of the respiratory rate. They also bring equipoise between 
psychic and somatic aspects of bodily functions.[2]

The physiological and psychological benefits of yoga have been 
demonstrated in several studies.[3] These studies have shown that 
regular practice of yoga leads to improvement in physiological 
functions and human performance. Benefits have been reported 
in both peripheral nerve function as well as central neuronal 
processing.[1,4] Reaction time (RT) is an indirect index of the 
processing ability of CNS and a simple means of determining 
sensory motor association and performance.[5] Determination 
of RT has important implications in sports physiology, and the 
performance of an athlete is dependent on the duration of RT. 
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It is an index of cortical arousal[1] and a decrease in it indicates 
an improved sensory motor performance and an enhanced 
processing ability of the CNS. It has been found that changes in 
breathing period produced by voluntary control of inspiration 
are significantly correlated to changes in RT.[6]

The previous studies on yoga have shown that regular 
practice of yoga can significantly decrease visual RT (VRT) 
and auditory RT (ART).[1,3] It has also been suggested that RT 
can be used as a simple and objective method to determine the 
beneficial effects of yoga training.[1,3] There are lots of studies 
related with the beneficial effect of long-term pranayama 
training, there are very few studies related with benefit of 
immediate effect pranayama training. Moreover, there is 
hardly any study related with Anulom Vilom pranayama. 
Hence, the purpose of this study was to study the immediate 
effect of Anulom Vilom pranayama. This study has been 
conducted on the medical students immediately after doing 
Anulom Vilom.

MATERIALS AND METHODS

This study was conducted on 40 healthy male medical students. 
They are in age range of 18-20 years. The experimental 
protocol was explained to them and written consent obtained. 
All the procedures were non-invasive, and the study plan was 
approved by the Ethics Committee of Index Medical College 
Hospital and Research Centre, Indore. All the subjects were 
healthy and free from any cardio-respiratory ailments and were 
not on any medication. Smokers were excluded from the study. 
The subjects were of same socioeconomic and nutritional 
status as they hailed from upper middle class and upper class 
of society sharing common hostel accommodation and food. 
Proper consent of volunteer students was taken.

Experimental Protocol

Anulom Vilom was done in sitting posture, and following 
instructions were followed by participants: (i) Sit in a comfortable 
balanced meditative pose, (ii) use the right-hand thumb to close 
your right nostril, (iii) inhale from the left nostril, (iv) close your 
left nostril with your right hand’s index and middle fingers, 
(v) exhale from the right nostril, (vi) do the reverse: Inhale with 
the right nostril, (vii) close your right nostril with your right hand 
thumb, and (viii) exhale with the left nostril.

This is one round of Anulom Vilom pranayama, and such 20 
cycles are repeated.

Study Procedure

The study was conducted on the medical students of Index 
Medical College Hospital and Research Centre, Indore. 40 male 
medical students fulfilling inclusion criteria were included. The 
apparatus used in this study was audio-visual reaction timer. 
Proper consent of volunteer students was obtained before the 

procedure. Each individual was explained about the test, and 
sufficient trials were given for proper understanding. All the 
subjects were subjected to the tests in the quiet/secluded room. 
The RT was noted during morning hours (10 am - 12 pm) RT 
measurements were done 10 min before and 10 min after doing 
Anulom Vilom pranayama. The apparatus was designed to 
measure RT for four stimuli: Two sound stimuli and two light 
stimuli. Two response alternatives are provided by two response 
keys. The chronoscope is built into count the RT. Subjects were 
instructed to press the response button by the RT. Index finger 
already on it to stop the clock as soon as he will see the visual 
stimuli/hear the auditory stimuli, from digital display RT was 
noted. Three readings of each stimulus taken and the lowest 
reading were taken as RT value.

A comparison was made between - (i) VRT 10 min before 
doing Anulom Vilom and 10 min after doing Anulom Vilom; 
(ii) ART 10 min before doing Anulom Vilom and 10 min 
after doing Anulom Vilom.

Statistical Analysis

To test whether there was any significant difference in 
between males and females with reference to the study 
variables between the study groups, paired and unpaired 
t-test was used at appropriate places as a statistical test. The 
P < 0.05 was considered significant.

RESULT

VRT, ART, and were studied in 40 male medical students of 
Index Medical College Hospital and Research Centre, Indore, 
who formed the study group.

The range of age of volunteer student was from 18 to 20 years. 
The results were tabulated and statistically analyzed. To test 
whether there was any significant difference with reference 
to the study variables between the study groups, paired and 
unpaired ‘t’-test was used at appropriate places as a statistical 
test.

According to Table 1, the ART before Anulom Vilom was 
201.50±10.14 and the ART immediately following Anulom 
Vilom pranayama was 159.75±8.98. Moreover, the difference 
between two was found statistically significant (P = 0.0001). 
The VRT before Anulom Vilom was 239.75±11.49 and the 
VRT immediately following Anulom Vilom pranayama was 
198.75±7.66. Moreover, the difference between two was 
found statistically significant (P = 0.0001).

DISCUSSION

The performance of 20 rounds of Anulom Vilom produced 
an immediate and statistically significant decrease in 
both VRT and ART. The faster reactivity seen post 
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Anulom Vilom.[7] may be due to a generalized alteration 
in information processing at the primary thalamocortical 
level that occurs during pranayama as postulated by Telles 
et al.[8] According to the traditional wisdom of yoga, 
pranayama is the key to bringing about psychosomatic 
integration and harmony. A calm mind will be able to 
process information much better than an agitated one. 
A previous study conducted by Bhavanani et al., has also 
reported a reduction in RT following 3 weeks of training in 
slow and fast pranayama.[7]

A decrease in RT indicates an improved sensor motor 
performance and could be due to an enhanced processing 
ability of the CNS. These effects of pranayama training on 
the CNS could be due to greater improved concentration 
power and ability to ignore and/or inhibit extraneous stimuli. 
Pranayamic practitioners are known to have better attention 
and less distractibility. It has been reported that this form of 
yoga practice, i.e., Anulom Vilom type of breathing results 
in a decreased in mental fatigability and an increase in 
performance quotient. Since the performance of an athlete 
is directly linked with duration of RT, determination of 
RT could be used to screen a large population for physical 
fitness. Thus, determination of RT has important implications 
in sports physiology.[2]

In yoga, pranayama is known to modulate autonomic 
output. The combination of various types of pranayama 
helps in achieving and maintaining an autonomic balance 
between two components (sympathetic and parasympathetic 
of autonomic nervous system). Pranayama is known since 
ancient times to relieve stress and stabilize autonomic 
function of the body.[9] It has been reported that pranayama 
improves cardio-respiratory functions and alters autonomic 
functions.[9]

Pranayama breathing has been shown to alter the autonomic 
activity. Telles et al. have demonstrated pranayama 
breathing through the right nostril results in an increase in 
sympathetic activity whereas left nostril breathing reduces 
it.[10,11] Raghuraj et al.[12] have reported that slow pranayama 
(Nadishuddi) increase parasympathetic activity whereas the 
fast pranayama (Kapal Bhati) increase sympathetic activity. 
Pal et al.[13] studied the effect of short-term breathing exercise 
on autonomic function.

CONCLUSION

A decrease in RT indicates an improved sensory motor 
performance and enhanced processing ability of the CNS 
due to Anulom Vilom. This may be due to greater arousal, 
faster rate of information processing, improved concentration 
and/or ability to ignore extraneous stimuli. This is of applied 
value in situations requiring faster reactivity such as sports, 
machine operation, race driving, and specialized surgery.

REFERENCES

1.	 Malathi A, Parulkar VG. Effect of yogasanas on the visual 
and auditory reaction time. Indian J Physiol Pharmacol. 
1989;33(2):110-2.

2.	 Borker AS, Pednekar JR. Effect of pranayam on visual 
and auditory reaction time. Indian J Physiol Pharmacol. 
2003;47(2):229-30.

3.	 Madanmohan,  Thombre DP, Balakumar B,  Nambinarayanan TK, 
Thakur S, Krishnamurthy N, et al. Effect of yoga training on 
reaction time, respiratory endurance and muscle strength. 
Indian J Physiol Pharmacol. 1992;36(4):229-33.

4.	 Malhotra V, Singh S, Tandon OP, Madhu SV, Prasad A, 
Sharma SB. Effect of Yoga asanas on nerve conduction in Type 2 
diabetes. Indian J Physiol Pharmacol. 2002;46(3):298-306.

5.	 Das S, Gandhi A, Mondal S. Effect of premenstrual stress on 
audiovisual reaction time and audiogram. Indian J Physiol 
Pharmacol. 1997;41(1):67-70.

6.	 Gallego J, Perruchet P. The effect of voluntary breathing on 
reaction time. J Psychosom Res. 1993;37(1):63-70.

7.	 Bhavanani AB, Madanmohan, Udupa K. Acute effect of Mukh 
bhastrika (a yogic bellows type breathing) on reaction time. 
Indian J Physiol Pharmacol. 2003;47(3):297-300.

8.	 Telles S, Joseph C, Venkatesh S, Desiraju T. Alterations 
of auditory middle latency evoked potentials during yogic 
consciously regulated breathing and alternative states of the 
mind. Int J Psychophysiol. 1993;14:189-98.

9.	 Bhimani NT, Kulkarni NB, Kowale A, Salvi S. Effect of 
pranayama on stress and cardiovascular autonomic function. 
Indian J Physiol Pharmacol. 2011;55(4):370-7.

10.	 Telles S, Nagarathna R, Nagendra HR. Physiological measures 
of right nostril breathing. J Altern Complement Med. 
1996;2(4):479-84.

11.	 Telles S, Nagarathna R, Nagendra HR. Breathing through a 
particular nostril can alter metabolism and autonomic activities. 
Indian J Physiol Pharmacol. 1994;38(2):133-7.

12.	 Raghuraj P, Ramakrishnan AG, Nagendra HR, Telles S. 
Effect of two selected yogic breathing techniques of heart rate 
variability. Indian J Physiol Pharmacol. 1998;42(4):467-72.

13.	 Pal GK, Velkumary S, Madanmohan. Effect of short-term 
practice of breathing exercises on autonomic functions in normal 
human volunteers. Indian J Med Res. 2004;120(2):115-21.

Table 1: Effect of Anulom Vilom on reaction time (n=40)
Parameters Before doing 

Anulom Vilom
After doing 

Anulom Vilom
P value

ART (ms) 201.50±10.14 159.75±8.98 0.0001*
VRT (ms) 239.75±11.49 198.75±7.66 0.0001*

Data presented are mean±SD, SD: Standard deviation, 
*P<0.05=Significant, ART: Auditory reaction time, VRT: Visual 
reaction time
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