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INTRODUCTION

The nasa l  cyc le  i s  charac te r ized  by
alternating patency of the nostrils every two
to  e igh t  hours  (1 ) ,  wi th  a  rhy thmic  and
alternating shift of activity in the autonomic
nervous  sys tem and  cerebra l  ac t iv i ty  (2 ) .
Al te rna t ing  ce rebra l  ac t iv i ty  fac i l i t a tes
performance in cerebral hemisphere specific
tasks  a long  wi th  re la t ive ly  g rea te r  EEG
ampl i tudes  recorded  con t ra la te ra l  to  the
dominant  nos t r i l .

Al te rna t ing  cogni t ive  per formance  wi th
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phases of the nasal cycle was first studied in
e ight  subjec ts  who were  asked  to  per form
verba l  and  spa t ia l  t a sks  every  15  minutes
for eight hours (3).  Spontaneous changes in
nostri l  dominance brought about changes in
cognitive performance. The best performance
on the verbal  task was 180 degrees out  of
phase  wi th  the  bes t  per formance  on  the
spa t ia l  t ask .

S imi la r  resu l t s  were  repor ted  wi th
unilateral  forced nostr i l  breathing.  A study
on  undergradua te  s tuden ts  who prac t iced
forced  le f t  un i -nos t r i l  b rea th ing  showed
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increased spatial performance on a cognitive
task (4). However in this study right forced
uni -nos t r i l  b rea th ing  d id  no t  show any
increase  in  verba l  per formance  on  a  t ask
modeled  a f te r  the  Mi l le r  Analog ies  and
Scholastic Aptitude Tests (SAT).

Yoga  vo lun ta r i ly  regu la ted  brea th ing
techniques  a re  ca l l ed  pranayamas  i n
Sanskr i t .  These  a re  p rac t ices  where  the
brea th  i s  manipu la ted .  An ear l i e r  s tudy
assessed the  effect  of  yoga breathing wi th
nostri l  manipulation on cerebral  hemisphere
specif ic  memory tasks in chi ldren (5) .  The
children were considered as four groups of
26 children each, who were assessed before
and after ten days of yoga practice. The four
groups  prac t iced  th ree  d i f fe ren t  yoga
breathing techniques, i .e. ,  right nostril  yoga
brea th ing ,  l e f t  nos t r i l  yoga  brea th ing ,
a l t e rna te  nos t r i l  yoga  brea th ing ,  and  the
four th  g roup  prac t iced  brea th  awareness .
There was an increase in the spatial memory
scores in all groups (86%), with no lateralized
effect .

Another  s tudy  on  school  ch i ld ren
compared the effects of yoga and a fine arts
program on spatial and verbal memory scores
(6). The yoga group was attending a ten day
yoga training camp and the fine arts  group
was  a t tending  a  ten  day  camp where  they
learned drama,  pot tery  and other  ar ts .  The
yoga group had a 43 percent increase in the
spa t ia l  memory  scores ,  wi th  no  change  in
the f ine ar ts  group.

The  presen t  s tudy  a imed  a t  assess ing
performance  in  verba l  and  spa t ia l  memory
scores immediately after the practice of right
nos t r i l  yoga  brea th ing ,  l e f t  nos t r i l  yoga
brea th ing ,  and  brea th  awareness .

METHODS

The study included forty-five right-handed
participants of both sexes with group mean
age (± S.D.), 27.1 ± 8.1 years (24 males) who
were  par t i c ipan ts  in  a  one  month  yoga
program. Participants were randomly divided
into 3 groups (n=15 each).  Each group was
a l lo t ted  to  one  of  th ree  d i f fe ren t  yoga
breathing practices of 45 minutes each, viz.,
right nostril yoga breathing, left nostril yoga
brea th ing ,  and  brea th  awareness .

The participants were given the memory
test immediately before and after 45 minutes
of  in te rven t ion .  The  tes t  mate r ia l  was
projected on a  screen,  a l lowing 10 sec for
each slide. After the 10 slides were shown,
an ari thmetic problem (e.g. ,  + 7 – 4 + 6 – 5 –
8 + 2)  was  pro jec ted  on  the  sc reen .

Immediately after  this ,  subjects  were asked
to recall and write down (or in case of spatial
memory, to draw) within 60 sec the 10 test
i tems which  were  shown to  them.  For  the
verba l  memory  tes t  s tandard  nonsense
syllables of 3 letters e.g., ‘x o l’ were selected
from a prepared list  (5).  Two different sets
of  10  nonsense  sy l lab les  were  p resen ted
before  and af ter  the  in tervent ion.  The tes t
for  spat ia l  memory consis ted of  10 s imple
l ine drawings.  Geometr ical  or  other  shapes
which  could  be  descr ibed  and remembered
verbally,  such as a square or a circle were
not  used .  The  drawings  were  s imple  and
easy  to  reproduce .  As  descr ibed  for
verba l  memory ,  there  were  two separa te ,
s imi la r  se t s  o f  10  l ine  d rawings  each
for immediate assessments before and after
the  in tervent ions .  For  both  the  verba l  and
for  the  spa t ia l  memory  tes t  a  cor rec t
response was  scored as  1  and incorrect  as
‘0’.



Ind ian  J  Phys io l  Pharmaco l  2008 ;  52(2) Immedia te  Ef fec t s  o f  R igh t  and  Lef t  Nos t r i l 199

scores  (P=0 .03) .  There  were  no  o ther
signif icant  changes.

DISCUSSIONS

This  s tudy assessed  the  e f fec t  of  r ight
nos t r i l  yoga  brea th ing ,  l e f t  nos t r i l  yoga
breathing and breath awareness  on delayed
recall in a spatial and a verbal memory test,
both of which are considered to be cerebral
hemisphere  spec i f ic .  Af te r  l e f t  nos t r i l
yoga  brea th ing  spa t ia l  memory  scores
inc reased .

These  resu l t s  a re  s imi la r  to  ea r l i e r
studies conducted on spontaneous breathing
shifts and unilateral forced nostril  breathing
which  showed improved  per formance  in  a
hemisphere-spec i f ic  cogni t ive  t ask  wi th
improvement  cont ra la te ra l  to  the  dominant
nostril (3, 4). An earlier study which supports
the  presen t  resu l t s  assessed  the  e f fec t s  o f
th ree  nos t r i l  manipu la ted  brea th ing
techniques  on  per formance  in  a  l e t t e r
cance l la t ion ,  ve rba l  t ask  (7 ) .  Af te r  the
pract ice of  r ight  and al ternate  nostr i l  yoga
brea th ing  there  was  an  increase  in  l e t t e r
cance l la t ion  task  scores ,  which  i s  a  l e t te r
detection task and hence is left hemisphere-
spec i f ic .  Hence  the  increased  per formance
af te r  r igh t  nos t r i l  yoga  brea th ing  a l so
suggested a contra-lateral  effect  though the
effect of alternate nostril yoga breathing did
not  suggest  th is .

The present study used a task for delayed
reca l l  where  a f te r  showing  the  t en  s l ides
of  the  actual  tes t ,  a  mathemat ical  problem
was  shown and  immedia te ly  a f te r  th i s ,
sub jec t s  were  asked  to  reca l l  and  wr i te
down the test  i tems which had been shown
to  them.

The  th ree  g roups  each  prac t iced  a
d i f fe ren t  yoga  brea th ing  prac t ice  o f  45
minutes  each .  These  were  ( i )  r igh t  nos t r i l
yoga  brea th ing  which  involves  b rea th ing
exclus ively  through the  r ight  nos t r i l  whi le
the lef t  nostr i l  is  gently occluded,  ( i i )  lef t
nos t r i l  yoga  brea th ing  invo lves  b rea th ing
through  the  l e f t  nos t r i l  whi le  the  r igh t
nost r i l  i s  gent ly  occluded,  and ( i i i )  breath
awareness, for which the subjects maintained
awareness  o f  the  b rea th  wi thout
manipulat ion of  the nostr i ls .

The  da ta  were  ana lyzed  us ing  SPSS
(vers ion  10 .0) ,  compar ing  da ta  ob ta ined
before  and  a f te r  each  prac t ice  us ing  the
t-  test  for paired data.

RESULTS

‘Group  mean  va lues ± S.D.  for  the
memory  task  for  the  th ree  groups  a re  in
Table I .

Fo l lowing  le f t  nos t r i l  yoga  brea th ing ,
there  was  an  increase  in  spa t ia l  memory

TABLE I : Memory  scores  immedia te ly  be fo re  and
af te r  th ree  yoga  b rea th ing  p rac t i ces .

Groups Verbal memory test Spatial memory test

Before Af ter Before Af t e r

Right 4.53±2.67 5.13±2.97 5.67±2.72 6.73±2.37
nostri l
yoga
brea th ing

Left 4.67±2.06 4.47±1.73 6.20±1.32 7.13±1.96*
nostri l
yoga
brea th ing

B r e a t h 3.73±2.34 4.47±2.07 5.20±1.93 5.40±1.92
a w a r e n e s s

*P=0.03,  t - tes t  for  pai red data ,  ‘After’  compared
to ‘Before’ .
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Reduced  anxie ty  can  improve  the
per formance  on  tasks  requ i r ing  lea rn ing
and  memory  (8) .  Yoga  prac t ice  he lps  in
reduc ing  anx ie ty  (9 ) .  In  par t i cu la r ,  the
pract ice  of  yoga breathing for  e ight  weeks
resu l ted  in  reduced  anx ie ty  scores  and
psychophys io log ica l  scores  o f  a rousa l  in
pa t ien t s  wi th  anx ie ty  neuros i s .  The
possibi l i ty  of  an anxiety-reducing effect  of
left nostril yoga breathing may be considered
based on the fact that during a month of left
nost r i l  yoga breathing sympathet ic  ac t iv i ty
decreased evidenced by an increase in skin
resistance (10).

The possible mechanism which underlies
the  ef fec t  uni -nos t r i l  brea th ing has  on  the
cen t ra l  nervous  sys tem i s  no t  unders tood .
The  mechanica l  recep tors  in  the  nasa l
mucosa are  act ivated with  a i r f low into  the
nos t r i l ,  and  th i s  s igna l  i s  un i la te ra l ly
t ransmi t ted  to  the  hypotha lamus  (1) .  The
hypotha lamus  i s  cons idered  the  h ighes t
cent re  for  au tonomic  regula t ion .  The  yoga
breathing pract ices  s tudied here  have been
shown to influence autonomic functions. The
way in which unilateral breathing influences
central nervous system functions remains to
be worked out .
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