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Abstract
Introduction: Specific nostril breathing techniques are known to influence the autonomic function. Various
studies have recorded that Right nostril breathing (RNB) exercises stimulate sympathetic activity and left nostril
breathing (LNB) exercises stimulate parasympathetic activity. The present study was done to find out whether this
is true by observing the immediate effect of specific nostril breathing on Visual Reaction Time (VRT) and
Auditory Reaction Time (ART) of the same individual before and after training.
Aim and Objectives:
1. To assess the immediate effect of RNB & LNB on VRT and ART.
2. To compare the immediate effect of RNB &LNB on VRT & ART.
3. To assess the Gender difference in the RNB & LNB on VRT & ART.
Materials and Methods: 40 MBBS students in the age group of 18-20 years were randomly selected. Group A
(n=20) consisted of male and Group B (n=20) consisted of female volunteers. Subjects were taught breathing
exercises on the first day and after 30 minutes of RNB, VRT & ART and again after 30 minutes of LNB, VRT &
ART were recorded.
Results: A significant reduction in ART& VRT and a significant increase in ART& VRT were seen after RNB &
LNB exercises .No significant gender difference was observed on reaction time.
Conclusion: RNB stimulates sympathetic activity and LNB stimulates parasympathetic activity. ART is faster
than VRT and no difference in reaction times between males and females were found after immediate breathing
exercises.
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Introduction
The swiftness of the response to any stimuli
depends on the speed of conduction of sensory
nerves, motor nerves and the time taken for
central processing. The time taken between
application of a stimulus and the initiation of
response is known as Reaction time. It serves as
an index of sensory motor coordination. Audio
visual (AV) reaction time plays an important role
from the beginning to the end of the day. For
example, the act of driving requires a faster AV
reaction time, whereas a sound sleep requires a
slow AV reaction time.
Specific nostril breathing techniques
influence autonomic activity. At rest, in a normal
individual uninostril dominance is seen,
characterized by alternating patency of right and
left nostrils in a 24 hour cycle.1 Alterations in
nasal cycle periodicity have been linked to
various diseases. It has been reported that regular
practice of breathing exercises are known to alter
autonomic function and that Right Nostril

Breathing
(RNB)
technique
stimulates
sympathetic activity by activating left cerebral
hemisphere and Left Nostril Breathing (LNB)
stimulates parasympathetic activity by
activating right cerebral hemisphere.2 A
balancing effect on the left and right cerebral
hemisphere was exhibited by Alternate nostril
breathing.3 These evidences confirm that nasal
airflow influences the brain activity depending
on nostril dominance.
Studies have recorded that RNB increases
Systolic, Diastolic and Mean arterial pressure
whereas LNB decreases Systolic and Mean
pressure.4 There is 37% increase in basal oxygen
consumption after RNB and 24% increase after
LNB. Forced RNB increased blood glucose
levels; whereas LNB decreased it.5 RNB
produced a significant decrease in intraocular
pressure by sympathetic stimulation.6 All these
evidences suggest that RNB may have been
expected to decrease Visual Reaction Time
(VRT) & Auditory Reaction Time (ART) by
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stimulating sympathetic activity and LNB to
increase VRT & ART by decreasing sympathetic
and increasing parasympathetic activity.
It is a proven fact that males have a faster
reaction time than females at rest. We want to
elucidate in our study whether such differences
in the reaction times between males and females
existed after uninostril breathing exercises.
The direct and immediate effect of 30
minutes of specific nostril breathing practices, on
the same individual on VRT & ART is so far not
documented. Hence, the present study was
designed to assess the immediate effect right and
left nostril breathing exercises on VRT & ART.
Aim & Objectives
1.
2.
3.

4.

To measure the immediate effect of Right
Nostril Breathing on VRT & ART.
To measure the immediate effect of Left
Nostril Breathing on VRT & ART
To compare the immediate effect of Right
and Left Nostril Breathing on VRT & ART
of the same subject.
To assess the Gender difference in the Right
and Left nostril breathing on VRT & ART

Materials and Methods
The study was conducted in the Department
of physiology, Velammal Medical College,
Madurai on 40 Adolescent individuals of First
Year MBBS students of both the genders in the
age group of 18-20 years who were selected
randomly after obtaining institutional ethical
clearance. Informed consent was obtained from
the volunteers after briefing about the study.
Male subjects were assigned to Group A (n=20)
and female subjects (n=20) to Group B randomly
by using a randomization sequence generated in
Microsoft Excel.
Healthy volunteers who had never practiced
pranayama and who were almost on the same
diet (medical college hostel students) were
included in the study. Subjects with clinical
evidence of any physical illnesses like diabetes,
hypertension, and upper and lower respiratory
diseases, subjects with ophthalmologic and
hearing disorders, subjects suffering from any
psychiatric disorder affecting their psychomotor
abilities and subjects on autonomic modifying
medication were excluded from the study.
Description of intervention
The volunteers were instructed to refrain
from tea, coffee or any caffeinated drinks on the
day of the study. Study was carried out regularly

in the evening between 4-5 pm to avoid the
influence of circadian rhythm.
Baseline data on VRT& ART was measured
initially after familiarizing them with the
technique. The participants were then taught
specific nostril breathing exercises by a certified
yoga instructor. These exercises were practiced
with subjects in the sitting posture as posture
influences reaction time. RNB involves alternate
cycle on inhalation & exhalation through the
right nostril while the left nostril is occluded.
There is no pause in between inhalation and
exhalation and the subjects were asked to count
1-5 in their mind for each phase. The duration of
one respiratory cycle is 10 seconds, so for 1
minute, there was 6 breathing cycles.
LNB involves alternate cycle on inhalation
and exhalation through the left nostril while the
right nostril was occluded. Once the skill was
acquired, VRT & ART values were measured
after 30 minutes of RNB exercises on the first
day. Likewise on the second day, for the same
individual values were taken after 30 minutes of
LNB.
Data collection method & tools
Baseline & end line data on all participants
were collected using structured questionnaire.
The study was carried out with the help of
discriminatory and choice reaction time
apparatus (Anand Agencies, Pune) and done on
the same time of the day for all subjects to avoid
influence of circadian rhythm. It had two modes
of providing stimulus- auditory & visual. VRT
was measured for green and red light stimuli and
ART was measured for low and high frequency
sound stimuli. A distance of 80-100 cm should
be there between the visual stimuli and the
subject’s eye. For recording the VRT, initially
the subject was instructed to keep pressing the
index finger on the response button and once he
visualizes the stimulus, immediately he has to
release his finger. The response button
terminated the clock counter & the value of VRT
will be displayed on the screen in milliseconds.
This process has to be repeated for 3 times, and
the lowest value was then taken as the final
reaction time. Baseline ART has also been
recorded in the same way for both for tone &
click sound. Again after 30 minutes of RNB &
LNB exercises, VRT& ART were recorded.
Statistical Analysis
The data was entered into MS excel and
analysed using SPSS v16.0. VRT and ART
values before and after nasal breathing were
compared using paired t test. Sex wise
differences in the effect of nasal breathing on
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VRT and ART were analysed using unpaired t
test. An arbitrary cut off of 0.05 was used to
interpret significance of p value.
Discussion
In the present study, as shown in Table 1,
VRT & ART were significantly decreased
(<0.001) immediately after 30 minutes in the
RNB group and increased (<0.001 ) in the LNB
group reconfirming the fact that RNB stimulates
sympathetic activity and LNB stimulates
parasympathetic activity. This result coincides
with the previous study done on 20 subjects who
had undergone yogic breathing exercise training
for a period of 3 months where RNB showed
effects mimicking sympathetic activity and LNB
showed effects mimicking parasympathetic
activity.7 The difference in reaction time is more
for the RNB group than for the LNB group and
this could be due to increased level of plasma
catecholamines
along
with
sympathetic
stimulation.8
At rest nasal airflow is greater in one nostril
than the other.1 Persistent blockage of one nostril
could affect this rhythmic alteration in the nasal
cycle and can lead to health issues due to
imbalance of autonomic activity.
Normally left hemisphere is specialized for
language functions and right hemisphere is
specialized for spatio-temporal functions. In a
study conducted on adult volunteers, right nostril
dominant individuals scored better on verbal
tasks and the left nostril dominant individuals
scored better on spatial tasks.9 Uninostril
breathing also showed increased EEG activity
and Event related potential changes in the
contralateral hemisphere.10,11 Heart Rate
Variability indices representing sympathetic
activity were increased in the RNB group and
indices representing parasympathetic activity
were increased in left nostril breathing group
following 6 weeks of breathing training.12 All
these evidences suggest that RNB technique
stimulates sympathetic activity by activating left
cerebral hemisphere and LNB technique
increases parasympathetic by activating right
cerebral hemisphere.
In the present study, subjects were asked to
practice breathing exercises at a rate of only 6
breaths /minute, as regular practice of slow
breathing exercises had shown significant
changes in autonomic functions. Studies have
proved that fast breathing exercises practiced for
the same amount of time as slow breathing
exercises had not altered the autonomic
functions.2,13 Reaction time also changed
significantly with changes in duration of

voluntary breathing.14 In this study, even after 30
minutes of practice of specific nostril breathing
exercises, significant changes were observed.
The mechanism by which these autonomic
changes occur after breathing practices were so
far clearly not documented and is still under
debate. Suggested hypothesis could be that when
cool air enters the nose during inspiration,
trigeminal nerve gets stimulated.15 This in turn
activates brainstem reticular formation and
increase arousal by stimulating wider areas of the
cerebral cortex leading to changes in EEG and
cognitive
performance.
Especially
Cardiorespiratory centres in the brainstem which
regulate the autonomic activity were influenced
by breathing patterns.16
Reaction time to auditory stimulus was less
when compared to visual stimulus before and
after both the types of breathing which
contradicts the results of a previous study where
reaction time to visual stimulus was found to be
lesser than auditory stimulus.17 But many studies
have concluded that not only in sedentary but
also in sports trained subjects ART was faster
than VRT .Though it is proved that light travels
faster than sound, this could be explained on the
basis that an auditory stimulus takes only 8-10
ms to reach the brain while on the other hand ,a
visual stimulus takes 20-40ms.18,19
In the LNB group there was no significant
change in reaction time to green light after
breathing exercises though an increase in the
mean value had been observed (from 0.190 to
0.200 ms). It is also shown in Table 2 that in
both RNB & LNB group the reaction time for
the red light (0.140ms, 0.183ms) is faster than
that of the green light (0.154ms, 0.200ms) and
this coincides with the results of a study done on
young volunteers.20 This could be explained on
the basis of Trichromatic theory of colour vision
which is based on three different pigments in the
eye each absorbing a different range of
wavelengths.21 The spectral sensitivity of
photopic human vision is dominated in order by
the longer wavelength red (560 nm) cone, then
by green (530nm) cone and then by the shorter
wavelength blue cone which has one tenth
absolute spectral sensitivity when compared with
red and green. That means more number of red
cones are stimulated than the other two.
There were mixed results regarding
differences in reaction time between males and
females.17,22 The present study showed no
statistically significant gender difference on
reaction time(Table 3) after breathing exercises
though the reaction time mean value for most of
the parameters(except for green light in LNB and
tone in RNB) is faster in males.
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These results indicate that students can
improve their performance in sports and
academic activities by practicing RNB by
increasing their alertness. But specific RNB
exercises should not be practiced by
hypertensive individuals with sympathetic over
activity. Slow LNB techniques which could
reduce blood pressure by increasing baroreflex
sensitivity
and
decreasing
sympathetic
activity/chemoreflex activation should be
advised.23

Limitation
As nasal cycle alternates periodically, nasal
dominance patterns of the subjects should have
been considered before the intervention. For
example, if the subject was found to be in right
nostril dominant period before the intervention,
he should be suggested to practice RNB
technique that hour to get a better result.

Results
Table 1: Comparison of VRT and ART before and after nasal breathing- Left and Right
Nostril
Before
After
t test
pbreathing
value
Mean
SD
Mean SD
Left
VRT(ms) .175
.036
.191
.032 -3.841 <0.001
ART(ms) .155
.026
.171
.028 -6.538 <0.001
Right
VRT(ms) .170
.026
.146
.024 9.284
<0.001
ART(ms) .156
.017
.137
.023 7.232
<0.001
There was an increase in the mean VRT &ART values (0.191, 0.171) after LNB from the baseline
values and it was statistically significant (p<0.001).Mean VRT &ART values (0.146, 0.137) decreased
from the baseline values (0.170,0.156) after RNB practice and was statistically significant (p<0.001).
Table 2: Comparison of VRT and ART before and after nasal breathing- Left and Right
Nasal
Reaction
Before
After
t test
p
breathing
time
value
Mean
SD
Mean
SD
side
(ms)
Left
Green
.190
.066 .200
.036
-1.136 0.263
light
Red light
.160
.029 .183
.033
-6.389 <0.001
Tone
.152
.021 .165
.023
-4.935 <0.001
Click
.158
.033 .177
.037
-5.877 <0.001
Right
Green
.177
.031 .154
.029
7.290
<0.001
light
Red light
.163
.026 .140
.02
7.807
<0.001
Tone
.153
.019 .134
.025
5.204
<0.001
Click
.159
.019 .140
.027
6.148
<0.001
In the LNB group there was no statistically significant increase in the VRT for green light, though
there was an increase in the mean value (0.200) from the baseline (0.190).
Table 3: Comparison of VRT and ART before and after nasal breathing- in Males & Females
Test
Side
Male
Female
t test p value
(ms)
Mean SD Mean SD
VRT
Left
Green
.021 .018
.000 .081
1.180
0.245
light
Red
.020 .018
.026 .027 -0.915
0.366
Light
Right Green
.018 .019
.028 .021
1.456
0.154
light
Red
.020 .023
.031 .017
1.687
0.1
Light
ART
Left
Tone
.011 .017
.015 .016 -0.679
0.502
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Click
.015 .022
.022 .018
Tone
.024 .022
.015 .026
Click
.015 .018
.023 .021
p value was not significant. No gender difference in reaction time.
Right

Conclusion
Audio Visual reaction time has an important
role in everyday tasks. This simple and costeffective technique can be advised to students to
overcome stress, for improvements in cognitive
functions and to improve alertness and
concentration. RNB has shown to stimulate
sympathetic activity as evidenced by decrease in
reaction time. LNB has shown to stimulate
parasympathetic activity as evidenced by
increase in reaction time. ART was faster than
VRT. Reaction time for red light stimulus was
faster when compared to green light. There was
no gender difference in reaction time after
breathing exercises.
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