
INTRODUCTION

A mirror  t rac ing  task  requi res  reversa l
ab i l i ty ,  eye-hand  coord ina t ion  and  motor
learning (1). The practice of yoga techniques
have  been  shown to  improve  a  number  of
motor  abi l i t ies .

Following ten days of yoga practice the
static motor performance or hand steadiness
improved in school children (2) and in young
adul t s  (3 ) .  An improvement  in  hand
s tead iness  sugges t s  be t te r  eye-hand  co-
ord ina t ion ,  concen t ra t ion ,  and  decreased
anxiety. Yoga practice for a month improved

performance in a repetitive motor task (i.e.,
f inger  t app ing)  imply ing  a  decrease  in
fatigability (4), and in a task requiring skill
and  speed  ( i . e . ,  the  O’Connor  tweezer
dexter i ty  task)  (5) .

The  presen t  s tudy  was  a imed  a t
eva lua t ing  the  e f fec ts  of  yoga  prac t ice  on
per formance  in  a  mir ror  s ta r  t rac ing  task .
This aim was to understand (i) whether yoga
pract ice  inf luences  mir ror  s tar  t rac ing and
( i i )  whe ther  the  per formance  in  the  t ask
changes  i f  a  vo lun teer  repea t s  i t  a f te r  a
month  (wi th  no  spec i f ic  in te rven t ion  in -
be tween) .  The  con t ro l  g roup  se rved  to
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answer  the  second  ques t ion ,  i . e . ,  whe ther
mir ror  s ta r  t rac ing  i s  in f luenced  by  re -
tes t ing .  Hence  th i s  i s  no t  a  randomized
controlled trial and the control group served
solely to  understand the re- test  effect .

M E T H O D S

S u b j e c t s

There  were  two groups ,  Yoga  and
Cont ro l .  The  yoga  group  cons i s ted  of  26
subjects (12 female) who had elected to join
a  one-month  res iden t ia l  yoga  t ra in ing
program. Their ages ranged between 18 and
45  years  (g roup  average  age ± S.D. ,
25 .7 ± 7.1  years) .  The  cont ro l  group of  26
subjects  (11 female),  were within the same
age range  as  the  yoga  group.  Al l  subjec ts
had  normal  hea l th  based  on  a  rou t ine
c l in ica l  examina t ion  and  were  r igh t  hand
dominant  based  on  the  Edinburgh
handedness  inventory  (6) .  The  two groups
were not matched in any other way. Hence
the  cont ro l  group served to  assess  the  re-
test  effect  on performance in the task.  The
volunteers of both groups had all completed
the i r  g radua t ion  (min imum)  and  were  a l l
office (‘white collar’) workers.

D e s i g n

Assessments were made at the beginning
(initial) and end (final) of a thirty day period
dur ing  which  the  yoga  group  rece ived
t ra in ing  in  yoga  whi le  the  con t ro l  g roup
car r ied  on  wi th  the i r  rou t ine  ac t iv i t i es .
For  both groups the tes t ing (pre  and post)
was between 10.00 a .m.  and 12 noon.  The
project  was  reviewed and approved by the
Ins t i tu t iona l  E th ics  Commit tee .

A s s e s s m e n t

The task involved f i l l ing in the outl ine

of  a  s ix -po in ted  s ta r  whi le  look ing  in  a
mirror to observe the movements of the hand
(7) .  A sh ie ld  p revented  the  sub jec t  f rom
looking  d i rec t ly  a t  the  pa t te rn  which  was
p laced  on  a  board  and  was  v i s ib le  in  the
mirror  (Anand Agencies ,  Pune,  India) .  The
out l ine of  the s tar  consis ted of  60 circles ,
each circle approximately 4 mm in diameter.
The star was placed so that two points faced
up or down and one point faced right or left.
Al te rna te  sub jec t s  were  asked  to  beg in
t rac ing  wi th  e i ther  the  r ight  hand or  wi th
the left hand. This order was kept the same
at the final assessment.  Tracing with either
hand began from mid-way between the two
lower  po in t s ,  and  then  proceeded  e i ther
c lockwise  (wi th  the  l e f t  hand)  o r  an t i -
clockwise (with the r ight  hand).

The volunteers  were  asked to  t race  the
outline of the star passing through as many
circles as possible within one minute. Hence
the  to ta l  number  of  c i rc les  crossed in  one
minute  need not  be  60,  i .e . ,  they may not
have been able to pass through all the circles
in one minute. The numbers of circles crossed
and left  out were calculated from the point
of starting till  the end-point, i .e.,  the circle
reached  a t  the  end  of  one  minute .  In  the
process of moving along the outline volunteers
would ( i )  cross  c ircles  which is  what  they
are meant to do, and (ii) leave out circles -
which  i s  cons idered  as  an  e r ror .  The
variables noted were:  ( i )  number of  circles
crossed, and (ii) number of circles left out.

Train ing  in  yoga

The  yoga  group  rece ived  t ra in ing  in
phys ica l  pos tures  (asanas ,  90  minutes ) ,
c leans ing  prac t ices  (kr iyas ,  30 minutes ) ,
yoga  vo lun ta r i ly  con t ro l led  brea th ing
(pranayama,  60  minutes ) ,  medi ta t ion  (60
minutes) ,  devot ional  sess ions  (90  minutes)
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and  lec tures  on  the  theory  of  yoga  (60
m i n u t e s ) .

The  asanas  which  were  p rac t iced
every  day  inc luded :  ardhacat i  cakrasana ,
ardha  cakrasana ,  padahas tasana ,  ardha
matsyendrasana ,  pasch imot tanasana ,
us t rasana ,  matsyasana ,  sa labhasana ,  and
cakrasana. The kriyas were: trataka (daily)
and  jala neti  and vaman dhauti  (twice in a
week) .  The  pranayama prac t ices  inc luded
brahmar i ,  nad isuddhi ,  s i ta l i ,  s i t kar i ,  and
sadanta  pranyamas ,  as  wel l  a s  sec t iona l
breathing (wi th  a t tent ion shi f t ing f rom the
abdomen, to the chest, and to the clavicular
(upper )  par t .

Data  ana lys i s

The  non-paramet r ic  Wi lcoxon  pa i red
signed ranks test  was used for Init ial-Final
comparisons of the data of the two groups.
This  tes t  was  se lected as  the  data  d id  not
have equal variance and a normal distribution.

R E S U L T S

The  Yoga  group  showed a  s ign i f ican t
increase in number of circles crossed for both
the  r igh t  and  the  l e f t  hands  a t  the  f ina l
assessment  compared  to  the  in i t i a l  va lues
(P<0.001, in both cases). The Yoga group also

showed a significant decrease in the number
of circles left out when using the right hand,
at the final assessment (P<0.05). The Control
group showed a  s ignif icant  increase  in  the
number of circles crossed using the left hand
at  f inal  assessment  compared to  the ini t ia l
assessment  (P<0.05) .  There  was  no change
for  the  r igh t  hand  or  fo r  the  number  o f
circles missed (for both hands) at  the final
assessment  compared  to  the  in i t ia l  va lues .
There was no significant difference between
the initial values of the two groups (P>0.05,
for all  comparisons,  Mann-Whitney U test) .
The  group average  va lues ± S.D.  a re  g iven
in Table I.

D I S C U S S I O N

The Yoga  group  showed a  s ign i f ican t
improvement in the performance in a mirror
t rac ing  task  a t  the  end  of  a  one-month
program,  in  t e rms  of  an  increase  in  the
number of circles crossed (when using either
hand)  and  a  decrease  in  the  number  o f
c i rc les  l e f t  ou t  us ing  the  r igh t  hand .  The
cont ro l  g roup  showed an  increase  in  the
number of circles crossed using the left hand
at  the end of  thir ty days.

There has been no study on the effect of

TABLE I : Number  of  c i rc les  t raced  and  missed  in  one  minute  during a mirror star tracing task
before  and af ter  a  month  in  yoga and control  groups .  Values  are  group Mean±S.D.

Number of circles traced Number of circles missed

Groups Right hand Left hand Right hand Left hand

Before After Before After Before After Before After

Yoga 18.7±12.4 36.2±15.5*** 22.7±13.4 42.7±18.8*** 0.4±0.7 0.1±0.3* 1.0±1.4 0.9± 1.2
(n=26)

Control 19.3±10.2 23.1±9.6 21.9±12.5 27.3±12.6* 1.5±3.6 1.0±1.3 1.7±3.3 2.0± 2.0
(n=26)

*P<0.05, ***P<0.001, Wilcoxon paired signed ranks test, for ‘After’ values compared to ‘Before’.
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yoga  prac t ice  on  per formance  in  a  mi r ror
t rac ing  task .  However  mi r ror  t rac ing  was
used not as a motor task but as one of three
labora tory  s t ressors  in  p rac t i t ioners  o f
t ranscendenta l  medi ta t ion  (TM),  and  the
sal ivary cor t isol  levels  were  measured (8) .
The  prac t ice  o f  TM was  assoc ia ted  wi th
lower  p lasma cor t i so l  sugges t ing  tha t
medi ta t ion  reduced  the  ‘ s t ress ’  assoc ia ted
wi th  performing the  mir ror  t rac ing task .

The  fac t  tha t  the  con t ro l  g roup  a l so
showed an improvement (though of a lesser
magnitude)  in  the task performance can be
explained as a  beneficial  effect  of  pract ice
on testing. This was also shown in an earlier
s tudy  where  the  improvement  seen  in  a
mir ror  t rac ing  task  over  twelve  repea t
sessions was retained four months later (9).
Also,  the ini t ia l  improvement  ( i .e . ,  af ter  1
or 2 trials) was greater for the non-dominant
hand.  The fact  that  the non-dominant  hand
improves  wi th  re - tes t ing  may expla in  why
the  le f t  hand  per formance  showed an
improvement  in  the  con t ro l  g roup .  The
control group consisted of office workers in
offices and factories close to the yoga center.
There  i s  no  reason  to  expec t  tha t  the i r
routine activit ies at  work or at  home could

have  in f luenced  the i r  per formance  in  the
mirror  s tar  t racing task.  However i t  has to
be emphasized that since a detailed account
of their  activit ies was not noted hence this
possibi l i ty cannot be ruled out .

The  yoga  group showed an  increase  in
the number of circles traversed in a minute
sugges t ing  an  improvement  in  speed .  The
other change following yoga was a decrease
in the number of circles left out during the
one-minute traverse. This reduction suggests
an improvement  in  accuracy.

In  a  p rev ious  s tudy  the  mot iva t ion  to
learn  yoga  was  found  to  in f luence  the
performance in a tweezer dexterity task (5).
Hence  h igher  mot iva t ion  leve l s  in  yoga-
lea rners  may  have  a l so  con t r ibu ted  to  the
improved performance in the mirror tracing
t a s k .

In summary,  the present  resul ts  suggest
that  a  month of yoga training brings about
an improvement in a mirror tracing task The
mot iva t ion  to  l ea rn  yoga  may have  a l so
inf luenced  the  resu l t s .  However  fu r ther
studies using a randomized controlled design
could substantiate these preliminary f indings.
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