
vii 
 

CONTENT 

 

S.NO TOPICS PAGE NO 

1.0 INTRODUCTION 01-06 

2.0 AIM AND OBJECTIVES OF THE STUDY 07-10 

2.1 Aim 08 

2.2 Objectives 08 

2.3 Rationale of the Study 09 

2.4 Research Questions and Hypothesis 10 

2.5 Relevance and Benefits of The Study 10 

3.0 REVIEW OF TRADITIONAL LITERATURE 11-62 

3.1 Background and Scope 12 

3.2 Aims and objectives  13 

3.3 Materials and Methods- Source material 13 

3.4 Concept of Breath and Pranayama according to Vedas 14 

3.5 Concept of Breath and Pranayama according to Upanishads 15 

3.6 Concept of Breath and Pranayama according to Thirumanthiram 44 

3.7 Definition of Pranayama 49 

3.8 Concept of Pranayama 50 

3.9 Importance and Significances of Pranayama 53 

3.10 Different Pranayama Techniques & yogic kriya 55 

4.0 REVIEW OF SCIENTIFIC LITERATURE 63-82 

3.11 Summary of Ancient Literatures  61 



viii 
 

5.0 MATERIALS AND METHODS 83-106 

5.1 Subjects  84-86 

5.1.1 Sample Size 84 

5.1.2 Sample Size Calculation 84 

5.1.3 Source of the Subjects 84 

5.1.4 Inclusion and Exclusion Criteria 85 

5.1.5 Ethical considerations 86 

5.2 Design of the study 87 

5.3 Assessments 90 

5.4 Intervention 98-101 

5.4.1 Kumbhaka 98 

5.4.2 Bhastrika 99 

5.4.3 Bhramari 100 

5.4.4 Kapalbhati 101 

5.5 Data Extraction 102-106 

5.5.1 Cerebrovascular hemodynamic changes 102 

5.5.2 Cardiovascular functions 104 

6.0 RESULT 107-137 

6.1 Cerebrovascular hemodynamics in Yoga & Non-Yoga 

Practitioners 

109 

6.2 Cardiovascular Functions in Yoga and Non-Yoga Practitioners 111 

6.3 Breath holding time (BHT) in Yoga and Non-Yoga Practitioners 113 

6.4 Cerebrovascular Hemodynamics during Various Pranayama 115 



ix 
 

Techniques & a Yogic kriya 

6.5 Cardiovascular functions during Various Pranayama Techniques 

& a Yogic kriya 

129 

7.0 DISCUSSION 138-145 

7.1 Cerebrovascular hemodynamics and Cardiovascular Functions in 

Yoga & Non-Yoga Practitioners 

140 

7.2 Breath holding time (BHT) in Yoga and Non-Yoga Practitioners 141 

7.3 Cerebrovascular Hemodynamics during Various Pranayama 

Techniques & a Yogic kriya 

142 

7.4 Cardiovascular functions during Various Pranayama Techniques 

& a Yogic kriya 

144 

8.0 APPRAISAL 146-149 

8.1 Summary of the findings 147 

8.2 Conclusions 148 

8.3 Strengths of the study 148 

8.4 Limitations of the study 148 

8.5 Implications of the study 149 

8.6 Suggestions for future studies 149 

9.0 BIBLIOGRAPHY 150-163 

10.0 ANNEXURE 164-187 

 

 

 

 

 



x 
 

 

LIST OF TABLES 

 

Table No Title Page no 

1 Summary of the Review on Scientific Literature 73 

2 Order of the intervention session   102 

3 Demographic Variables of Yoga & Non-Yoga Practitioners 108 

4 Cerebrovascular Hemodynamics of Yoga & Non-Yoga Practitioners 109 

5 Cardiovascular functions of Yoga & Non-Yoga Practitioners 111 

6 Breath holding time of Yoga & Non-Yoga Practitioners 113 

7 Demographic Variables of the Study Group 114 

8 Cerebrovascular hemodynamics during Normal Breathing 117 

9 Cerebrovascular hemodynamics during Bhastrika 118 

10 Cerebrovascular hemodynamics during Bhramari  119 

11 Cerebrovascular hemodynamics during Kapalbhati 120 

12 Cerebrovascular hemodynamics during Internal Kumbhaka 121 

13 Cerebrovascular hemodynamics during External Kumbhaka 122 

14 Cardiovascular functions during Various Pranayama Techniques & a 

Yogic kriya 

132 

 

 

 



xi 
 

LIST OF FIGURES 

Figure No Title Page no 

1 Trial Profile for Phase 1 87 

2 Trial Profile for Phase 2 89 

3 Raw Image of Transcranial doppler recording taken during 

baseline session 

103 

4 Raw Image of ECG and respiration recording taken during 

baseline session  

104 

5 Raw Image of Cardiovascular parameters recording taken during 

baseline session 

105 

6 Cerebrovascular hemodynamic in Yoga and Non-Yoga 

Practitioners 

110 

7 Pulsatality Index of Yoga& Non-Yoga Practitioners 110 

8 Cardiovascular functions of Yoga& Non-Yoga Practitioners 112 

9 Breath holding time of Yoga& Non-Yoga practitioners 113 

10 Peak Systolic Velocity during Bhastrika, Internal Kumbhaka & 

Kapalbhati 

123 

11 End Diastolic Velocity during Bhastrika, Internal Kumbhaka & 

Kapalbhati 

123 

12 Mean Flow Velocity during Bhastrika, Internal Kumbhaka & 

Kapalbhati 

124 

13 Pulsatility Index before, during Bhastrika, Internal Kumbhaka & 

Kapalbhati 

124 



xii 
 

14 Peak Systolic Velocity during Bhramari Pranayama 125 

15 End Diastolic Velocity during Bhramari Pranayama 125 

16 Mean Flow Velocity during Bhramari Pranayama 126 

17 Pulsatility Index during Bhramari Pranayama 126 

18 Peak Systolic Velocity during External Kumbhaka 127 

19 End Diastolic Velocity during External Kumbhaka 127 

20 Mean Flow Velocity during External Kumbhaka 128 

21 Pulsatility Index during External Kumbhaka 128 

22 Changes in Systolic Blood Pressure during Pranayama Techniques 

& a Yogic kriya 

134 

23 Changes in Diastolic Blood Pressure during Pranayama 

Techniques & a Yogic kriya 

134 

24 Changes in Mean Arterial Pressure during Pranayama Techniques 

& a Yogic kriya 

135 

25 Changes in Heart Rate during Pranayama Techniques & a Yogic 

kriya 

135 

26 Changes in Stroke Volume during Pranayama Techniques & a 

Yogic kriya 

136 

27 Changes in Cardiac Output during Pranayama Techniques & a 

Yogic kriya 

136 

28 Changes in Pulse Interval during Pranayama Techniques & a 

Yogic kriya 

137 

29 Changes in Peripheral Resistant during Pranayama Techniques & 

a Yogic kriya 

137 

 


