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children also included games to improve the
attention span and memory as well as
the telling of meaningful stories to foster a
sense of feelings of
responsibility.

values and

Data analysis

The data were analysed in three ways:
(a) The baseline changes in tapping speed
from initial to final assessments were
calculated comparing tapping speed in 0-10
seconds (TS1), 10-20 seconds (TS2) and 20—
30 seconds (TS3) on Day 1 and Day 30
(adults) and Day 1 and Day 10 (children)
using Student’s t-test. (b) To see the effect
of time on tapping speed, the tapping speed
between 20-30 seconds (TS3) and 0-10
seconds (TS1) of the same day were
compared using Student’s t-test. This was
done separately for initial and final
assessments. (c¢) The Motor Speed
Asymmetry (MSA) was calculated, i.e.
MSA = {[Right hand speed - Left hand
speed]|/Right hand speed] X 100} (5). The
MSA values at initial and final assessments
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were noted though they were not tested
statistically for significant difference.

RESULTS

Group mean values + SDs are provided in
Table I.

Baseline changes in tapping speed from
initial to final assessments were calculated
comparing tapping spéed in between 0-10
seconds (T'S1) 10-20 seconds (T'S2) and 20~
30 seconds (TS3).

All adults of the yoga group showed
significant increases in TS1, TS2 and TS3
of both hands after 30 days of yoga
compared to before (Student’s t-test). The
percentage change and levels of significance
are mentioned in Table 1I. Adults of both
sexes belonging to the control group showed
no change. Children of both sexes showed
significant increases in all three groups
(TS1, TS2 and TS3) of both hands at final
assessments after 10 days of yoga, compared
to initial assessments (Table II).

TABLE [ : Tapping speed in subjects during 0-10 seconds (TS1), 10-20 seconds
(TS2) and 20-30 seconds (TS3). Values are group means * S.D.

) Initial Final
Subject Sex Category Hand
TS1 TS2 TS3 TS1 TS2 TS3
Adults M Yoga R 43.2+£9.2 41.818.2 41.218.9 51.1+9.5 47.0+7.8 45.7+9.7
(n=53) (n=43) L 40.1+8.8 37.0+8.6 35.2+8.6 47.1+9.8 42.9+7.9 40.3+9.4
r Yoga R 37.8+9.3 34.8x7.3 31.9+6.0 52.5+9.3 46.8+8.7 43.3+6.0
(n=10) L 36.0£10.3 33.9x7.8 27.7+4.5 48.2+6.6 41.0+6.2 36.118.6
Adults M Control R 51.7+7.5 48.6+8.6 47.4+1.9 53.9+6.9 50.2+8.4 47.1x8.0
(n=38) (n=21) L 48.8+7.9 43.9+6.9 39.1+9.8 51.1+8.2 45.4+6.4 36.6+6.4
r Control R 38.4+7.4 38.2+7.9 32.1+8.0 38.3+9.6 37.6+9.3 30.4+8.4
(n=17) L 36.6+7.6 32.9x7.7 31.9+7.8 36.8+9.5 32.9+8.3 27.1x7.2
Children M Yoga R 40.5+£7.9 38.2x7.9 34.6x8.4 50.8x11 43.7+9.2 39.2+9.8
(n=152) (n=85) L 40.7+£9.4 34.1+8.0 30.2+7.1 46.5+9.4 38.918.1 35.2+8.9
F Yoga R 37.8+10.1 35.5%8.9 31.3+9.1 49.2+9.5 44.519.5 38.2+11.2
(n=67) L 37.3+8.2 31.7+7.1 27.4+6.4 44.9+9.9 38.3+£10.2 33.1+8.4




Indian J Physiol Pharmacol 1999; 43(4)

Yoga Trainning and Motor Speed 461

TABLE II : Comparisons of (1) intial and final values of tapping speeds in 0-10 seconds (TS1) 10-20 seconds
(TS2) and in 20-30 seconds (TS3) and (2) TS3 versus respective TS1 for initial and Final assessments.

Initial versus Final

TS3 versus respective TS1

Subjects Sex Category Hand TS1 TS2 783 o .
Initial Final
%change Jdochange %ochange Yochange Jochange

Adults M Yoga R +18.7*** +12.5%% +10.7%* -10.6* —4.2
(n=53) n=43 L +17.4%% +16.0%% +14.6%% —14.4%* -12.3*
F Yoga R +38.9%% +34.4%* +35.7%* -15.6 -17.5*
n=10 L +33.9%% +20,9%* +30.3* —-23.0% —25 1*¥%*

Adults M Control R +4.1 +3.3 -0.2 -8.3% -12.6%*
(n=38) n=21 L +4.5 +3.5 -6.3 ~19.9 —28.3%%%
F Control R -0.3 -1.6 -5.2 -16.4* -20.6*
n=17 L +0.5 -0.1 -15.1 -12.8 —26.4%*
Children M Yoga R +25.T#** +14.5%%* +13.1*%* —14.4%%* —22.9***
(n=152) n=85 L +14.1%%* +14.3%*%* +16.3*** —25.8%** —24 3***
F Yoga R +13.2%%% w25, 10" +21.8%*%* —17.0%** —22.3%%%
n=67 L +20.2%** +20.6%** +20.6%** —26.0%** —26.2%**

“P<0.05, **P<0.01, ***P<0.001 (Student’s t-test).

Comparison of tapping speed between 20-
30 seconds (TS3) and 0-10 seconds (TS1):

At the initial assessment adults of the
yoga group showed a significantly lower TS3
than TS1 of the left hand. After 30 days of
yoga this difference was further enhanced
(see Table II) and was also seen for the right
hand TS (TS3 versus TS1). Adults of the
control group showed a significantly lower
TS3 than TS1 for the right hand initially,
and for both hands at final assessment.
Children showed significantly lower TS3
than TS1 for both hands at initial as well
as final assessments (see Table II).

Motor Speed Asymmetry (MSA) :

MSA was calculated based on a formula
(5), MSA = {[Right hand speed-Left hand
speed)/Right hand speed] X 100}. For males
of the yoga group MSA values at initial and
final assessments were 10.9 and 9.3.

Females of the yoga group had initial MSA
of 6.6 and final of 12.1. Males of the control
group had MSA initial of 6.6 and final of
8.9. Females of the control group had 10.8
(intial) and 11.9 (final). For children the
MSA values were 7.5 (initial) and 10.7
(final). A MSA value of 10 is expected in
right-handed individuals, with values of 20
or more suggesting a greater than normal
right hand advantage (6). Since all values
were less than 20, they were within the
expected range for right hand dominant
persons.

DISCUSSION

There was a significant increase in
baseline tapping speed (TS) between
0-10 seconds (TS1) 10-20 seconds (TS2) and
20-30 seconds (TS3) in both adults
and children after 30 and 10 days of yoga
respectively. However when TS between
20-30 seconds (TS3) and 0-10 seconds (TS1)
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was compared, all subjects of yoga
and control groups showed a significant
decrease in TS3 versus TSI, initially and
finally. There is no clear pattern of change
in motor speed asymmetry (MSA), hence
the data were not analysed further.

The increase in baseline TS1, TS2 and

TS3, following yoga may be attributed

to better motor co-ordination (7) either
associated with, or independent of improved
muscular efficiency following yoga (8).
The absence of change in the control
group helps to rule out a retest, or practice
effect. There was no control group for
the children who yoga
training, hence the retest effect was not
ruled out.

received

At each trial, as subjects continued the
task for 3 contiguous 10-seconds periods, the
TS3 significantly reduced, suggesting a
fatigue effect. Hence for this repetitive and
continuous task, yoga practice did not
reduce fatigue. This may also be related to
the fact that in the first 10 seconds, after
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yoga training, subjects were significantly
faster than in the first 10 seconds period
before learning yoga. It is well known that
an initial spurt of speed is difficult to
sustain and results in fatigue. Strength
typically referes to the capacity of the
muscles to exert force under static
conditions, though it can be measured under
dynamic conditions, also. It was found that
slower movements usually result in higher
levels of measured strength (9). Also in case
of repetitive dynamic work, the combination
of force and frequency of repetition
determines the length of time that the
activity can be endured. The present results
suggest that in adults and children of both
sexes, yoga practice for 30 and 10 days
respectively, increases the initial speed of
tapping, which does not persist during the
last 20-seconds of a 30-second test. It is also
interesting to understand whether this
result is restricted to speed of finger
movements, or if it affects gross activities
which require repetitive responses, such as
swimming and bicycling.
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