
i

STANDARD INTERNATIONAL TRANSLITERATION CODE USED TO 
TRANSLITERATE SANSKRIT WORDS

a = A ìa = ' pa = p

ä = Aa ca = c pha = )

i = # cha = D ba = b

é = $ ja = j bha = É

u = % jha = H ma = m

ü = ^ ï = | ya = y

å           =         \               öa = q ra = r

è          =          §                öha = Q la = l

e = @ òa = f va = v

ai = @e òha = F ça = z

o = Aae ëa = [     ña = ;

au = AaE ta = t sa = s

à = A< tha = w ha = h

ù = A> da = d kña = ]

ka = k dha = x tra = Ç

kha = o na = n jïa = }

ga = g

gha = "



ii

ABSTRACT
Background

Cyclic meditation combines ‘stimulating’ and ‘calming’ practices, based on a 

statement in ancient yoga texts suggesting that this combination may be helpful to 

reach mental equilibrium. Cyclic meditation consists of cycles of yoga postures 

interspersed with periods of supine rest. Practicing cyclic meditation reduced 

psychophysiological arousal based on a decrease in oxygen consumption and 

changes in the heart rate variability suggestive of a shift towards vagal dominance.

Cyclic meditation improved the performance in a P300 event related potential task 

and also improved the performance in a letter cancellation task more than 

relaxation in the corpse posture (shavasana). Both tasks require selective attention 

and concentration. The benefits were ascribed to possible stress reducing effects of 

cyclic meditation, as the practice reduces physiological and cortical arousal.This 

was ascribed to reduced anxiety, though this was not assessed. The effects of 

cyclic meditation on MLAEPs have not been studied.

Aim 

The present study was intended to compare cyclic meditation (CM) with an equal 

period of supine rest (SR), with respect to: (1) the  performance in a psychomotor 

tasks, included digit-letter substitution task (DLST) which is a measure of 

attention, as well as two tasks for motor functions (i.e., letter copying task and 

circle dotting task), (2) components of Wechsler memory scale as well as state 

anxiety (STAI) to determine if anxiety influenced performance, and (3) midlatency 

auditory evoked potentials (MLAEPs) using a Nicolet Bravo, U.S.A., apparatus, to 
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understand whether information processing at different cortical and sub-cortical 

levels is facilitated or not by CM and SR, 

Methods

The study was performed on fifty-seven healthy male participants with age range 

from 18 to 40 years (group average age ± S.D., 26.5 ± 4.6 years), who were each 

studied in two sessions, one of cyclic meditation and the other of supine rest. Each 

session consisted of Pre (5 minutes), During (22:30 minutes) and Post (15 

minutes) states while middle latency auditory evoked potentials (MLAEPs) were 

recorded and all the other paper pencil tasks were assessed in Pre and Post periods 

of CM and SR. 

Results and Discussion

In the present study, the increase in the Pa and Nb wave peak latencies following 

meditation is contrary to earlier studies in which midlatency auditory evoked 

potentials were recorded during and after meditation. In particular, meditation on a 

syllable of significance (i.e., ‘OM’) was earlier shown to significantly reduce the 

Nb wave peak latency. A reduction in the peak latency of another component i.e., 

the Na wave, followed an eyes open meditation where the gaze was fixed on a 

point of light. The reason for this contradictory result (i.e., an increase in Pa and 

Nb wave peak latencies following CM) compared to decreased Na and Nb wave 

peak latencies following other meditations may be related to the fact that CM 

includes the practice of both yoga postures (āsanas) as well as periods of 

meditation, rather than meditation alone.
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The possibility of cortical inhibition following CM may be considered 

supported by the fact that changes following CM in this study were seen in the Pa 

and Nb components, which have cortical neural generators unlike the change 

following supine rest where the Na wave peak latency increased and the Na wave 

is believed to be generated at the mesencephalic-diencephalic level. The Pa wave 

corresponds to the activity at the superior-temporal gyrus and the Nb wave 

corresponds to the primary auditory cortex. The level of change appeared to differ 

between supine rest (which produced changes in the Na wave) suggesting 

mesencephalic-diencephalic level changes, and cyclic meditation, where the 

changes which followed the practice appeared to be at a cortical level.

Also, in the present study, on a different group of cyclic meditation 

practitioners, performance in a digit- letter substitution task improved after cyclic 

meditation but not after supine rest. This may be related to the fact that the two 

psychomotor tasks (i.e., the letter cancellation task and the digit-letter substitution 

task) assess comparable, yet different cognitive abilities. The letter cancellation 

task assesses the ability to sustain and shift attention, immediate memory, visual 

scanning, and motor speed for repetitive motor activity. The digit-letter 

substitution task also requires the ability to sustain and shift attention, immediate 

memory (of the digit-letter combination), and the task tests the speed of 

information processing, as well as the ability to process information and shift the 

attentional focus between digits and letters. It is difficult to say whether the 

improved performance in the letter cancellation task following both cyclic 

meditation and supine rest in an earlier study and the improved performance in the 
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digit-letter substitution task after cyclic meditation alone in the present study, was 

due to differences in the abilities assessed by the tasks or the fact that the yoga 

practitioners in the two studies were different. In the present study, after both 

cyclic meditation and supine rest, the performance in the tasks for motor speed in a 

repetitive motor task was improved. The circle dotting task, studied here also 

evaluates spatial intelligence and manual speed. The letter copying task was used 

as a test for motor speed, which allowed the repetitive motor activity component of 

the digit-letter substitution task to be assessed separately as has been described 

elsewhere. Hence, the ability to carry out a repeated motor activity was better after 

cyclic meditation and supine rest, with a greater magnitude of improvement after 

cyclic meditation. Hence, in the present study, improved repetitive motor activity 

and motor speed may have contributed to the better performance in the digit-letter 

substitution task. The improvement in the DLST following CM was 21.0 percent 

(as described earlier), while the letter copying task was improved by 14.0 percent 

and the performance in the circle dotting task was improved by 19.0 percent. In 

contrast there was no improvement in DLST scores after SR, but the improvement 

in the letter copying task was 4.3 percent and the improvement in the circle dotting 

task was 4.1 percent. Hence, an improvement in motor speed may have contributed 

to the better performance in the DLST after cyclic meditation. 

With respect to the Wechsler memory scale the increase in scores for the 

digit span and associate learning tasks following CM was greater [digit span 

forward (27.7 percent), backward (33.5 percent), associate learning, easy (20.7 

percent), and associate learning hard (37.7 percent)] than the increase following 
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SR [digit span forward (16.1 percent), backward (9.2 percent), associate learning, 

easy (9.4 percent), and associate learning, hard (10.6 percent)]. Also, there was a 

greater magnitude of decrease in state anxiety after CM (22.4 percent) compared to 

after SR (5.6 percent). The digit span tests assess attention, concentration and 

primary working memory. Earlier studies have shown that CM practice increases 

selective attention more than an equal duration of supine rest. The present results 

suggest that primary working memory also improves with CM practice. Verbal 

paired associate learning assesses integration of information and episodic memory. 

The present results suggest an improvement in these aspects of memory after both 

CM and SR, with a greater magnitude of increase after CM. The present results 

suggest that movement as a part of cyclic meditation may actually facilitate 

performance in attention and memory tasks more than an equal duration of time in 

a conventional relaxation posture (shavasana).

Conclusion

The practice of CM has resulted in prolonged latencies of evoked potentials 

generated within the cerebral cortex, supporting the idea of cortical inhibition after 

CM. The present study also showed better performance in a digit-letter substitution 

task, as well as in tasks for motor speed following the practice of CM. Following a 

period of supine rest there was improved performance in tasks for motor speed, but 

not in the digit-letter substitution task. The study also showed that CM practice 

improves the performance in memory tasks and reduces state anxiety more than a 

comparable period of SR.



vii

                                                              
SL. NO. CONTENTS

PAGE
NO.

1.0 INTRODUCTION 1 -5

2.0 LITERARY RESEARCH ON CM

2.1 CONCEPT OF CYCLIC MEDITATION WITH 
SPECIAL REFERENCE  TO TRADITIONAL YOGIC 
AND  SPIRITUAL  LITERATURE

2.1.1 Background and scope 6-9

2.1.2 Aim and objectives 10

2.1.3 Materials and methods 11

2.1.3.A Source material 11

2.1.3.B Methods 11-12

2.1.4
Characteristics and aspects of mind in yogic 
texts

13-36

2.1.4.A States of mind 13-20

2.1.4.B Facets of mind 20-23

2.1.4.C Obstacles of mind in Meditation 23-31

2.1.5
Concept of cyclic meditation – laya, 
sambodhana, vikshipta and samattva

37-62

2.1.5.A Core concept 37-38

2.1.5.B Vikñiptam (Excitement) 38-41

2.1.5.C Laya (Stupor) 41-43

2.1.5.D Sambodhanam (Awaken) 43-49

2.1.5.E Çamanaà 49-54

2.1.5.F Cyclic meditation 54-62



viii

2.1.6 Summary 63-65

3.0
REVIEW OF THE SCIENTIFIC 
LITERATURE 

66-105

3.1.1 Studies on meditation 66-67

3.1.1.A Studies on relaxation techniques 67-69

3.1.1.B Studies on progressive muscle relaxation 69-71

3.1.1.C Studies on Tai Chi Chuan meditation 71-75

3.1.1.D Studies on Yoga and evoked potentials 75-80

3.1.1.E Studies on measures of attention 80-85

3.1.1.F Studies on motor tasks 85-88

3.1.2 Scientific Studies on Cyclic Meditation (CM) 89-93

3.1.2.A Studies on autonomic and respiratory variables 89-90

3.1.2.B
Studies on applications in reducing occupational 
stress levels

90

3.1.2.C Studies on metabolism and oxygen consumed 90-91

3.1.2.D Studies on attention and electrophysiology 91-92

3.1.2.E Studies on performance in a cancellation task 92

3.1.2.F A study on memory and anxiety 92-93

3.1.2.G A Study on polysomnography 93

4.0 AIM AND OBJECTIVES 106-107

4.1 AIM AND OBJECTIVES OF THE STUDY 106

4.2 RATIONALE OF THE STUDY 106-107

4.3 HYPOTHESIS 107



ix

5.0 METHODS 108-151

5.1  PARTICIPANTS 108

5.1.1  Sample size 109

5.1.2  Selection and source of subjects 109

5.1.3  Inclusion criteria 109

5.1.4  Exclusion criteria 110

5.1.5  Ethical considerations 110

5.2  DESIGN OF THE STUDY 119

5.2.1 Structure of sessions 119

5.2.2 Order of sessions 120

5.2.3 Time allocation within the sessions 120

5.2.3.A Cyclic meditation session 120

5.2.3.B  Supine rest session 121

5.3 VARIABLES STUDIED 124

5.3.1 Digit letter substitution task (DLST) 124

5.3.1.A  Testing procedure 124

5.3.1.B  Reliability and validity of the test 125-126

5.3.2 Letter copying task (LCT) 127

5.3.2.A  Testing procedure 127

5.3.2.B  Reliability and validity of the task 127

5.3.3 Circle dotting task (CDT) 138

5.3.3.A Testing procedure 138

5.3.3.B Reliability and validity of the task 138

5.3.4 Wechsler Memory Scale (WMS) 129

5.3.4.A Testing procedure 129-130



x

5.3.5 State anxiety inventory (STAI) 130

5.3.5.A Testing procedure 130-131

5.3.5.B Reliability and validity of the test 131

5.3.6 Midlatency Auditory Evoked Potentials 132-133

5.3.6.A Rationale for studying middle range of evoked 
potentials.

132

5.3.6.B Specifications of Nicolet Bravo System 132-133

5.3.6.C Recording condition 135

5.3.6.D Electrode positions 135

5.3.6.E Amplifier settings 137

5.3.6.F Stimulus characteristics 137

5.3.6.G Recording procedure 137

5.3.6.H Variables measured 138

5.4 INTERVENTION 139-140

5.4.1 Cyclic Meditation 140-141

5.4.2 Supine rest 140

5.4.3 Control session 140

5.5 DATA EXTRACTION 141

5.5.1 Digit-letter substitution task (DLST) 141-142

5.5.2 Letter-copying task (LCT) 142

5.5.3 Circle dotting task (CDT) 142-143

5.5.4 Wechsler memory scale (WMS) 143

5.5.5 State anxiety inventory (STAI)  144-145

5.5.6.A Computer averaged middle latency auditory evoked 
potentials (MLAEPs)

145

5.5.6.B Neural generators for MLAEPs 146-147

5.6 DATA ANALYSIS 149



xi

6.0 RESULTS 152-185

6.1 DIGIT LETTER SUBSTITUTION TASK (DLST) 152
6.1.1 Recapitulation 152
6.1.2 Total score, score for wrong substitutions 

and net score
154-155

6.2 LETTER COPYING TASK (LCT) 158
6.2.1 Recapitulation 158
6.2.2 Total score 160
6.3 CIRCLE DOTTING TASK (CDT) 162
6.3.1 Recapitulation 162
6.3.2 Total Scores of left circle and right circle 164-165
6.4 WECHSLER MEMORY SCALE [WMS] 167
6.4.1 Recapitulation 167
6.4.2 Digit span (forward and backward) and 

associate learning (easy and hard)
169-171

6.5 STATE ANXIETY INVENTORY [STAI] 174
6.5.1 Recapitulation 174
6.5.2 State anxiety inventory scores 176

6.6
COMPUTER AVERAGED MIDLATENCY 
AUDITORY EVOKED POTENTIALS (MLAEPs)

178

6.6.1 Recapitulation 178
6.6.2 Peak latency of MLAEPs recorded at Cz 180
6.6.3 Peak amplitude of MLAEPs recorded at Cz 183

7.0 DISCUSSIONS 186-208

7.1 PERFORMANCE IN PSYCHOMOTOR TASKS 186-190
7.2  MEMORY AND STATE ANXIETY 191-195

7.3
MIDLATENCY AUDITORY EVOKED 
POTENTIALS

196-208

8.0 APPRAISAL 211-216

8.1 SUMMARY OF THE FINDINGS 211
8.2 CONCLUSIONS 212
8.3 IMPLICATIONS OF THE STUDY 213
8.4 APPLICATIONS OF THE STUDY 214-215
8.5 LIMITATIONS OF THE STUDY 215
8.6 SUGGESTION FOR FUTURE STUDIES 216



xii

BIBLIOGRAPHY 217-235

APPENDICES

A1
Appendix- 1 : Detailed procedure of cyclic 
meditation

236-244

A2 Appendix- 2 : Copy of informed consent 245
A3 Appendix- 3 : Digit letter substitution task (DLST)     246-247
A4 Appendix- 4 : Letter copying task (LCT) 248-249
A5 Appendix- 5 : Circle dotting task (CDT) 250
A6 Appendix- 6 : Wechsler Memory Scale (WMS) 251-254
A7 Appendix- 7 : State anxiety inventory (STAI) 255-256
A8 Appendix- 8 : List of tables of actual data 258-294
A9 Publications from this doctoral thesis

L I S T  O F  T A B L E S  
TABLE 

NO.
TITLE PAGE 

NO.

2.0 LITERARY RESEARCH ON CM
94-105

1 Studies on Relaxation techniques 94-95

2 Studies on Progressive Muscle Relaxation 96-97

3 Studies on Tai chi 98

4 Studies on Evoked potentials 99-100

5 Studies on Measures of attention 101

6 Studies on Yoga and motor tasks 102-103

7 Studies on cyclic meditation 104-105

5.0 METHODS 111-151

8 The characteristics of subjects in digit-letter 
substitution task and circle dotting task 
administered pre and post of cyclic meditation and 
supine rest sessions. 

111-112

9 The characteristics of subjects in letter copying task 
administered pre and post of cyclic meditation and 
supine rest sessions. 

113-114

10 The characteristics of subjects in Wechsler memory 
scale and state anxiety inventory (STAI) 

115-116



xiii

administered pre and post of cyclic meditation and 
supine rest sessions. 

11 The characteristics of subjects in middle latency 
auditory evoked potentials (MLAEPs) administered 
pre and post of cyclic meditation and supine rest 
sessions.

117-118

12 Time allocation within the sessions while recording 
psychological variables.

150

13 Time allocation within the sessions while recording 
middle latency auditory evoked potentials.

151

6. 0 RESULTS 154-180

14

Scores obtained in a Digit-Letter Substitution Task, 
Before and After Cyclic Meditation (CM), Supine 
Rest (SR), and Control (CT) Sessions. Values are 
groups mean ± S.D.

153

15

Total score in letter copying task, Before and After 
Cyclic Meditation (CM), Supine Rest (SR), and 
Control (CT) Sessions. Values are groups mean ± 
S.D.

159

16

Total score (left and right circle) in a circle dotting 
task, Before and After Cyclic Meditation (CM), 
Supine Rest (SR), and Control (CT) Sessions. Values 
are groups mean ± S.D.

163

17
Scores obtained in the sections of the Wechsler 
memory scale before and after Cyclic Meditation 
and Supine Rest. Values are groups mean ± S.D.

168

18
Scores obtained in a State Anxiety Inventory (STAI) 
scale before and after Cyclic Meditation and Supine 
Rest. Values are groups mean ± S.D.

175

19

Peak latency (ms) and peak amplitude (µV) of 
components of midlatency auditory evoked 
potentials before (pre) and after (post) Cyclic 
meditation (CM) and Supine rest (SR). Values are 
groups mean ± S.D.

179

7.0 DISCUSSIONS 188-210

20
Summary of trend of changes in Digit-letter 
substitution task in cyclic meditation, supine rest
and control sessions; values are percent change.

187

21
Summary of trend of changes in Letter copying task 
and Circle dotting task in cyclic meditation, supine 

188



xiv

rest and control sessions; values are percent change.

22

Summary of trend of changes in state anxiety 
inventory and Wechsler memory scale in cyclic 
meditation and supine rest sessions; values are 
percent change.

194

23
Summary of changes in latency and amplitude in 
MLAEPs in cyclic meditation and supine rest 
sessions, values are percent change.

200

24
Final summary of changes after cyclic meditation 
and supine rest sessions.

209

FIGURE 
NO.

LIST OF FIGURES PAGE 
NO.

2.0 LITERARY RESEARCH ON CM

1 Schematic of stages of mind 32
2 Facets of mind 34
3 Obstacles of mind in meditation 35
4 Concept of laya and  vikñipta 56
5 Postures in cyclic meditation. 62

5.0 METHODS 122-150

6
Time allocation within sessions: for psychological     
variables.

122

7 Time allocation within sessions: MLAEPs 123
8 Bravo Evoked Potentials System, Nicolet, USA. 134

9
Electrode sites and schematic of latency and 
amplitude of midlatency responses.

136

10
A typical tracing of midlatency auditory evoked 
potentials

146

11
Sample record of MLR responses measured using 
Nicolet Bravo EP system (U.S.A.)

148

6.0 RESULTS 156-185

12

Total score in digit-letter substitution task, Before 
and After Cyclic Meditation (CM), Supine Rest (SR), 
and Control (CT) Sessions. Values are groups mean 
± S.D.

156



xv

13

Net score in digit-letter substitution task, Before and 
After Cyclic Meditation (CM), Supine Rest (SR), and 
Control (CT) Sessions. Values are groups mean ± 
S.D.

156

14

Score for wrong substitution in digit-letter 
substitution task, Before and After Cyclic 
Meditation (CM), Supine Rest (SR), and Control 
(CT) Sessions. Values are groups mean ± S.D.

157

15

Total score in letter-copying task, Before and After 
Cyclic Meditation (CM), Supine Rest (SR), and 
Control (CT) Sessions. Values are groups mean ± 
S.D.

161

16

Total score in circle dotting task (left circle), Before 
and After Cyclic Meditation (CM), Supine Rest (SR), 
and Control (CT) Sessions. Values are groups mean 
± S.D.

166

17

Total score in circle dotting task (right circle), 
Before and After Cyclic Meditation (CM), Supine 
Rest (SR), and Control (CT) Sessions. Values are 
groups mean ± S.D.

166

18

Score in Wechsler memory scale: digit span forward 
before and after cyclic meditation and supine rest 
sessions; values are groups mean ± S.D.

172

19
Score in Wechsler memory scale: digit span 
backward before and after cyclic meditation and 
supine rest sessions; values are groups mean ± S.D.

172

20
Score in Wechsler memory scale: associate learning 
(easy) before and after cyclic meditation and supine 
rest sessions; values are groups mean ± S.D.

173

21
Score in Wechsler memory scale: associate learning 
(hard) before and after cyclic meditation and supine 
rest sessions; values are groups mean ± S.D.

173

22

Total score in state anxiety inventory before and after 
cyclic meditation and supine rest sessions; values are 
groups mean ± S.D.

177

23

Peak Latencies for Na wave recorded at pre, post 
1, post 2, and post 3 of cyclic meditation and 
supine rest sessions; values are group mean ± 
SEM.

181

24
Peak Latencies for Pa wave recorded at Pre, Post 1, 
Post 2, and Post 3 of cyclic meditation and supine 

181



xvi

rest sessions; values are group mean ± SEM.

25
Peak Latencies for Nb wave recorded at Pre, Post 1, 
Post 2, and Post 3 of cyclic meditation and supine 
rest sessions; values are group mean ± SEM.

182

26
Peak Amplitudes for Na wave recorded at Pre, Post 
1, Post 2, and Post 3 of cyclic meditation and supine 
rest sessions; values are groups mean ± SEM.

184

27
Peak Amplitudes for Pa wave recorded at Pre, Post 
1, Post 2, and Post 3 of cyclic meditation and supine 
rest sessions; values are groups mean ± SEM.

184

28
Peak Amplitudes for Nb wave recorded at Pre, Post 
1, Post 2, and Post 3 of cyclic meditation and supine 
rest sessions; values are groups mean ± SEM.

185



STANDARD INTERNATIONAL TRANSLITERATION CODE USED TO TRANSLITERATE SANSKRIT WORDS


a
= 
A

ìa
=
'

pa
=
p
 


ä 
=
Aa

ca 
=
c

pha
=
)



i
=
#

cha
=
D

ba
= 
b


é
=
$

ja
=
j

bha 
= 
É

u
=
%

jha 
=
H 

ma
= 
m


ü
=
^

ï
=
|

ya
= 
y


å           =         \               
öa 
=
q

ra 
= 
r

è          =          §                öha 
=
Q 

la
= 
l

e
=
@

òa 
=
f

va
= 
v

ai
=
@e 

òha 
=
F 

ça 
=
z

o
=
Aae

ëa
=
[
    
ña 
=
;


au
=
AaE

ta
=
t

sa
= 
s


à
=
A<  

tha
=
w

ha
=
 h

ù
=
A>
 
da
=
d

kña 
=
]

ka
=
k 

dha
= 
x 

tra 
= 
Ç

kha
=
o 

na
= 
n 

jïa
=
}


ga
=
g



gha 
=
" 




ABSTRACT


Background


Cyclic meditation combines ‘stimulating’ and ‘calming’ practices, based on a statement in ancient yoga texts suggesting that this combination may be helpful to reach mental equilibrium. Cyclic meditation consists of cycles of yoga postures interspersed with periods of supine rest. Practicing cyclic meditation reduced psychophysiological arousal based on a decrease in oxygen consumption and changes in the heart rate variability suggestive of a shift towards vagal dominance.


Cyclic meditation improved the performance in a P300 event related potential task and also improved the performance in a letter cancellation task more than relaxation in the corpse posture (shavasana). Both tasks require selective attention and concentration. The benefits were ascribed to possible stress reducing effects of cyclic meditation, as the practice reduces physiological and cortical arousal.This was ascribed to reduced anxiety, though this was not assessed. The effects of cyclic meditation on MLAEPs have not been studied.

Aim 


The present study was intended to compare cyclic meditation (CM) with an equal period of supine rest (SR), with respect to: (1) the  performance in a psychomotor tasks, included digit-letter substitution task (DLST) which is a measure of attention, as well as two tasks for motor functions (i.e., letter copying task and circle dotting task), (2) components of Wechsler memory scale as well as state anxiety (STAI) to determine if anxiety influenced performance, and (3) midlatency auditory evoked potentials (MLAEPs) using a Nicolet Bravo, U.S.A., apparatus, to understand whether information processing at different cortical and sub-cortical levels is facilitated or not by CM and SR, 


Methods

The study was performed on fifty-seven healthy male participants with age range from 18 to 40 years (group average age ± S.D., 26.5 ± 4.6 years), who were each studied in two sessions, one of cyclic meditation and the other of supine rest. Each session consisted of Pre (5 minutes), During (22:30 minutes) and Post (15 minutes) states while middle latency auditory evoked potentials (MLAEPs) were recorded and all the other paper pencil tasks were assessed in Pre and Post periods of CM and SR. 


Results and Discussion


In the present study, the increase in the Pa and Nb wave peak latencies following meditation is contrary to earlier studies in which midlatency auditory evoked potentials were recorded during and after meditation. In particular, meditation on a syllable of significance (i.e., ‘OM’) was earlier shown to significantly reduce the Nb wave peak latency. A reduction in the peak latency of another component i.e., the Na wave, followed an eyes open meditation where the gaze was fixed on a point of light. The reason for this contradictory result (i.e., an increase in Pa and Nb wave peak latencies following CM) compared to decreased Na and Nb wave peak latencies following other meditations may be related to the fact that CM includes the practice of both yoga postures (āsanas) as well as periods of meditation, rather than meditation alone.

The possibility of cortical inhibition following CM may be considered supported by the fact that changes following CM in this study were seen in the Pa and Nb components, which have cortical neural generators unlike the change following supine rest where the Na wave peak latency increased and the Na wave is believed to be generated at the mesencephalic-diencephalic level. The Pa wave corresponds to the activity at the superior-temporal gyrus and the Nb wave corresponds to the primary auditory cortex. The level of change appeared to differ between supine rest (which produced changes in the Na wave) suggesting mesencephalic-diencephalic level changes, and cyclic meditation, where the changes which followed the practice appeared to be at a cortical level.


Also, in the present study, on a different group of cyclic meditation practitioners, performance in a digit- letter substitution task improved after cyclic meditation but not after supine rest. This may be related to the fact that the two psychomotor tasks (i.e., the letter cancellation task and the digit-letter substitution task) assess comparable, yet different cognitive abilities. The letter cancellation task assesses the ability to sustain and shift attention, immediate memory, visual scanning, and motor speed for repetitive motor activity. The digit-letter substitution task also requires the ability to sustain and shift attention, immediate memory (of the digit-letter combination), and the task tests the speed of information processing, as well as the ability to process information and shift the attentional focus between digits and letters. It is difficult to say whether the improved performance in the letter cancellation task following both cyclic meditation and supine rest in an earlier study and the improved performance in the digit-letter substitution task after cyclic meditation alone in the present study, was due to differences in the abilities assessed by the tasks or the fact that the yoga practitioners in the two studies were different. In the present study, after both cyclic meditation and supine rest, the performance in the tasks for motor speed in a repetitive motor task was improved. The circle dotting task, studied here also evaluates spatial intelligence and manual speed. The letter copying task was used as a test for motor speed, which allowed the repetitive motor activity component of the digit-letter substitution task to be assessed separately as has been described elsewhere. Hence, the ability to carry out a repeated motor activity was better after cyclic meditation and supine rest, with a greater magnitude of improvement after cyclic meditation. Hence, in the present study, improved repetitive motor activity and motor speed may have contributed to the better performance in the digit-letter substitution task. The improvement in the DLST following CM was 21.0 percent (as described earlier), while the letter copying task was improved by 14.0 percent and the performance in the circle dotting task was improved by 19.0 percent. In contrast there was no improvement in DLST scores after SR, but the improvement in the letter copying task was 4.3 percent and the improvement in the circle dotting task was 4.1 percent. Hence, an improvement in motor speed may have contributed to the better performance in the DLST after cyclic meditation. 


With respect to the Wechsler memory scale the increase in scores for the digit span and associate learning tasks following CM was greater [digit span forward (27.7 percent), backward (33.5 percent), associate learning, easy (20.7 percent), and associate learning hard (37.7 percent)] than the increase following SR [digit span forward (16.1 percent), backward (9.2 percent), associate learning, easy (9.4 percent), and associate learning, hard (10.6 percent)]. Also, there was a greater magnitude of decrease in state anxiety after CM (22.4 percent) compared to after SR (5.6 percent). The digit span tests assess attention, concentration and primary working memory. Earlier studies have shown that CM practice increases selective attention more than an equal duration of supine rest. The present results suggest that primary working memory also improves with CM practice. Verbal paired associate learning assesses integration of information and episodic memory. The present results suggest an improvement in these aspects of memory after both CM and SR, with a greater magnitude of increase after CM. The present results suggest that movement as a part of cyclic meditation may actually facilitate performance in attention and memory tasks more than an equal duration of time in a conventional relaxation posture (shavasana).


Conclusion

The practice of CM has resulted in prolonged latencies of evoked potentials generated within the cerebral cortex, supporting the idea of cortical inhibition after CM. The present study also showed better performance in a digit-letter substitution task, as well as in tasks for motor speed following the practice of CM. Following a period of supine rest there was improved performance in tasks for motor speed, but not in the digit-letter substitution task. The study also showed that CM practice improves the performance in memory tasks and reduces state anxiety more than a comparable period of SR. 
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