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METHODS

The present study was conducted on 27 male
medical student volunteers residing in the college hostel.
All the subjects were healthy. However, none was
involved in any athletic training program. Their history
and clinical examination did not reveal any abnormality.
The subjects were non-smokers, took no drugs and had
a uniform pattern of diet and activity. Their age was
18-21 yr, weight 50-69 kg and height 161-179 c¢cm. The
subjects were briefed about the study protocol and
informed consent was obtained from them. The follow-
ing parameters were measured:

1. RT for light, 2. RT for sound, 3. MEP, 4. MIP,
5. 40 mmHg test, 6. BHTexp, 7. BHTinsp, 8. HGS

Two days before the actual study, the subjects rep-
orted to our laboratory and were familiarized with the
experimental procedures. For each test, practice trials
were administered until we were satisfied that the
subjects understood and performed the task as required
of them. RTs and HGS were measured by the right
hand which was the dominant hand in all the subjects.

Control measurements were taken ~ 2 h after a
light breakfast and 30 min rest and instructions in the
laboratory. All the tests were performed while the
subject was sitting comfortably in a chair. RTs for light
and sound were measured on a fast moving paper as
described in our previous study (12). The visual as
well as auditory signals were given from front. We
recorded > 10 RT measurements and mean of 3 similar
observations was taken as an individual value for
statistical analysis.

MEP was determincd by asking the subjects to
blow against a mercury column after taking in a full
breath (to TLC) and to maintain the column at the
maximum level for ~ 2 s. MIP was determined by
asking the subjects to perform maximal inspiratory
effort against the mercury column after breathing out
fully (to RV). The maximum inspiratory pressure that
could be maintained for ~ 2 s was noled.

40 mmHg test was conducted by asking the
subjects to take in a full breath and blow against the
mercury column to the pressure of 40 mm, maintaining
it as long as possible. The time (in seconds) for which
the subject could maintain the mercury level at 40
mmHg was noted. The lips were secured tightly around
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the mouthpiece with the help of fingers to ensure that
there was no leak. Care was taken to see that the subjects
did not use oral muscles or tongue to develop pressure
or to block the tubing. A mouth piece made of glass
helped us to observe that the subjects performed the
mancuver properly.

BHTexp was determined by noting the maximum
time (in seconds) for which the subject could hold his
breath after breathing out fully. Similarly, BHTinsp
was determined after taking in a full breath. It was
ensured that there was no hyperventilation prior to
breath holding. Care was taken to see that the subjects
did not make any chest or abdominal movement during
the breath holding.

HGS was measured with the dominant hand grip-
ping a hand dynamometer (INCO, India) and the arm
outstretched in front and parallel to the ground. For
determining respiratory pressures, 40 mmHg test, breath
holding times and HGS, measurements were repcated
with 2 min rest periods between cach recording and
the best of 3 similar values was considered for analysis.

After the control measurements were determined,
the subjects were given yoga training. The sequence of
the techniques practised and their durations are given
in Table 1. Detailed description of these techniques is

TABLE I: Sequence and duration of yoga techniques
practised by our subjects.

Yoga technique Duration (min)

Mukh bhastrika 0.5

1.

2. Bandh trayam 0.5
3, Nault 0.5
4,  Talasan 0.5
5. Trikonasan 1.0
6.  Ardh matsyendrasan 1.0
7.  Supt vajrasan 1.0
8.  Ushtrasan 1.0
9.  Paschimottanasan 1.0
10. Shirshuttanasan 1.0
11. Pavanmuktasan 1.0
12.  Sarvangasan 1.0
13. Halasan 1.0
14. Matsyasan 1.0
15. Navasan (supine) 1.0
16. Navakasan (prone) 1.0
17. Bakasar 1.0
18. Shav ' 15.0

Total duration 30.0
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given in most of the standard tcxts on yoga (13,14).
Practice sessions were held for 30 min early in the
mornings, Monday through Saturday, for a duration of
12 weeks under the direct supervision of one of the
authors (M). All the measurements described above
were repeated after the yoga training. As the period of
yoga training was only 12 weeks and the subjects
formed their own control, a separate control group was
not incorporated. The observations and the significance
of their changes were not discussed with the subjects
at any time during the study.

The data was subjected to statistical analysis using
Student’s “” test. P values of less than 0.05 were
accepted as indicating a significant difference between
the compared values.

RESULTS

The results are expressed as mean = SE (n=27)
and shown in Fig. 1 and 2. Before yoga training, the
RT for light was 270.0+6.20 ms and the RT for sound
was 194.18+6.00 ms. After yoga training, the RT for
light decreased to 224.81+5.76 ms while the RT for
sound decreased to 157.33+4.85 ms, the decrease in.both
these values being statistically significant (P < 0.001).
Control values for MEP and MIP were 92.61t 9.04
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Fig. 1 : Effect of yoga training on reaction time (RT) to light and

sound, maximum expiratory pressure (MEP) and maximum
inspiratory pressure (MIP). Values are means *SE.
*P<0.05, *** P<0.001.
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time after expiration, breath holding time after inspiration
and hand gdp strength. Values are means * SE. *P <
0.05, ** P < 0.01, ***P< 0.001.

and 72.23+6.45 mmHg respectively. After yoga training,
thcse values increased significantly (P<0.05) to
126.46+£10.75 and 90.92+6.03 mmHg respectively.
40 mmHg test increased from the control value of
36.57+£2.04 s to 53.3613.95 s, the increase being statis-
tically significant (P<0.001). BHTexp was 32.15%
1.41 s before the yoga training and 44.53+3.78 s after
the yoga training, the increase being statistically signi-
ficant (P< 0.01). BHTinsp also showed a significant
increase (P<0.05) from the control value of 63.69+
5.38 s to the post training value of 89.07+9.61 s.

Yoga training increased the HGS to 16.67+0.49
kg from the control value of 13.78+0.58 kg, the increase
being statistically significant (P < 0.001). All the
subjects reported that after yoga training they felt fresh









