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Abstract 

This paper examines the diverse impact of ten yoga breathing practices and mindfulness meditation techniques on the 

autonomic nervous system (ANS). Through a synthesis of existing knowledge and recent research, it investigates how 

these practices modulate the body's involuntary functions, emphasizing their potential advantages in maintaining ANS 

equilibrium and overall nervous system health. The ten practices scrutinized encompass Ujjayi, Dirga, Kapalbhati, 

Bhramari, Nadi Shodhana, Shitali, Bhastrika, Anuloma Viloma, and mindfulness and body scan meditations. While 

recognizing the potential for individual variation in response, the paper underscores the shared objective of these 

practices in enhancing parasympathetic activity, thereby facilitating relaxation, stress mitigation, and emotional 

management. This exploration contributes valuable insights into the utility of yoga and meditation as adjunctive 

methods for fostering holistic well-being. 
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1. Introduction  

 

Yoga, an ancient practice with roots in India, offers a comprehensive approach to holistic well-being by incorporating 

physical postures (asanas), breathing exercises (pranayama), and mindfulness meditation. Within the realm of yoga, 

both pranayama and meditation techniques have demonstrated the ability to positively impact the autonomic nervous 

system (ANS), which governs involuntary bodily functions such as heart rate, digestion, and blood pressure regulation. 

This essay embarks on an exploration of ten distinct types of yoga breathing practices and mindfulness meditation 

techniques, aiming to elucidate their mechanisms of action and potential benefits for enhancing ANS function. 

1. Ujjayi (Victorious) Breath: Ujjayi Breath, a foundational technique in yoga and mindfulness practices, is 

characterized by a soft, audible hissing sound during both inhalation and exhalation. This unique breathing method 

involves a gentle constriction at the back of the throat, which serves to lengthen the exhale. The controlled breathing 

pattern induces a state of relaxation by stimulating the parasympathetic branch of the autonomic nervous system 

(ANS), responsible for the body's "rest and digest" response. This stimulation results in a decrease in heart rate and 

blood pressure, fostering a sense of calmness and well-being. 

Research literature provides substantial evidence supporting the efficacy of Ujjayi Breath in promoting various aspects 

of mental and physical health. Matko et al. (2021) suggest that Ujjayi Breath serves as a potent facilitator for focus 

and awareness, rendering it indispensable in meditation and mindfulness practices. Gerritsen and Band (2018) 

advocate for a model of respiratory vagal stimulation, underscoring the efficacy of controlled breathing techniques 

like Ujjayi in contemplative endeavors. Patañjali's Yoga Sūtra (1989) venerates the role of breath control, particularly 

highlighting the significance of Ujjayi Breath, as affirmed by ancient texts. Contemporary research, exemplified by 

studies conducted by Saoji et al. (2019), corroborates the tangible benefits of yogic breath regulation, demonstrating 

its efficacy in stress reduction and overall well-being enhancement. Furthermore, Ujjayi Breath has been associated 

with cognitive enhancement (Sharma et al., 2014), stress mitigation (Everly & Lating, 2013), and augmentation of 

autonomic functions (Pal et al., 2004). It harmonizes with the tenets of paced breathing meditation (Park & Park, 

2012), contributing to both psychological equilibrium and physiological vitality. 
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Beyond its therapeutic merits, Ujjayi Breath serves as a conduit between the mind and body, facilitating a profound 

connection with one's inner essence. Its rhythmic cadence and emphasis on breath awareness empower practitioners 

to nurture mindfulness and embrace the present moment fully. In summation, Ujjayi Breath emerges as a potent 

instrument for inducing relaxation, sharpening mental acuity, and nurturing holistic well-being, underpinned by a 

fusion of ancient wisdom and contemporary scientific validation. 

Table 1: Literature Survey  

Author(s) Year Research Gap Finding 

Matko K et al. 2021 

Need for a novel research framework to 

understand the diverse practices of 

meditation. 

Proposed a framework to categorize and 

study meditation practices. 

Gerritsen RJ & 

Band GP 2018 

Lack of understanding of the specific 

mechanisms of breathwork on the nervous 

system. 

Proposed the "respiratory vagal 

stimulation model" to explain how 

breathwork influences the nervous 

system. 

Patañjali 

(Feuerstein G) 1989 

Ancient text, not a research study, but 

provides the foundation for yoga practices. 

Investigated the calming effects of slow 

breathing. 

Saoji AA et al. 2019 

Need for a comprehensive review of 

scientific evidence on yogic breath 

regulation. 

Reviewed and summarized existing 

research on the effects of yogic 

breathing. 

Loew TH et al. 2017 

Limited research on the psychological 

effects of slow breathing. 

Investigated the calming effects of slow 

breathing. 

Brown RP & 

Gerbarg PL 2005 

Need for a neurophysiological model to 

explain the effects of Sudarshan Kriya yoga 

breathing. 

Proposed a neurophysiological model 

for Sudarshan Kriya's effects on stress, 

anxiety, and depression. 

Everly GS & 

Lating JM 2013 

Textbooks on stress management often 

lack detailed information on specific 

techniques. 

Provided a comprehensive guide to 

various stress management techniques, 

including breathing exercises. 
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Zaccaro A et al. 2018 

Need for a systematic review on the 

psycho-physiological effects of slow 

breathing. 

Conducted a systematic review and 

found that slow breathing can positively 

impact various psychological and 

physiological functions. 

Stromberg SE et 

al. 2015 

Limited research on the effectiveness of 

diaphragmatic breathing for motion 

sickness. 

Investigated and found diaphragmatic 

breathing to be effective in managing 

motion sickness. 

Shaffer F et al. 2014 

Importance of understanding heart rate 

variability (HRV) for heart health. 

Provided a comprehensive review of the 

relationship between HRV and heart 

health. 

Lehrer PM & 

Gevirtz R 2014 

Need for a clear explanation of how and 

why heart rate variability biofeedback 

works. 

Explained the mechanisms of action of 

heart rate variability biofeedback. 

Stancák A et al. 1991 

Limited research on the cardiovascular and 

respiratory effects of Kapalbhati. 

Investigated the cardiovascular and 

respiratory changes during Kapalbhati 

practice. 

Bischoff C & 

Straube A 2014 

Textbook on clinical neurophysiology, not 

a research study, but provides relevant 

information on the nervous system. 

Investigated the calming effects of slow 

breathing. 

Lys R 1980 

Investigated the activating effects of 

hyperventilation on psychomotor seizures, 

not directly related to yoga breathing. 

Reviewed and summarized existing 

research on the effects of yogic 

breathing. 

Pal GK et al. 2004 

Investigated the short-term effects of 

breathing exercises on autonomic functions 

in healthy volunteers. 

Found short-term practice of breathing 

exercises to influence autonomic 

functions. 

Sharma VK et 

al. 2014 

Investigated the effects of fast and slow 

pranayama on cognitive functions in 

healthy volunteers. 

Found both fast and slow pranayama 

practices to improve cognitive 

functions. 

 

 

2. Dirga Pranayama (Three-Part Breath):  
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Dirga Pranayama, commonly referred to as Three-Part Breath, constitutes a profound diaphragmatic breathing 

technique rooted in yogic tradition. This method entails a systematic expansion of the abdomen, chest, and clavicles 

during inhalation, succeeded by a deliberate and measured exhalation. By engaging the entirety of the respiratory 

system, Dirga Pranayama fosters optimal lung functionality and instills a sense of relaxation. Its efficacy lies in its 

ability to activate the vagus nerve, a pivotal component of the parasympathetic nervous system tasked with facilitating 

the body's regenerative processes (Stancák et al., 1991). Through vagus nerve stimulation, Dirga Pranayama engenders 

a state of tranquility and calmness, countering the physiological repercussions of stress and nurturing overall well-

being. 

The tripartite nature of this breathing technique facilitates a profound and thorough exchange of oxygen and carbon 

dioxide within the lungs, augmenting respiratory efficacy and blood oxygenation (Sharma et al., 2014). This dual 

benefit not only bolsters physical health but also fosters mental lucidity and emotional equilibrium. Dirga Pranayama 

emerges as a potent ally in managing stress, anxiety, and other manifestations of bodily and mental discord. Consistent 

practice engenders enhancements in lung capacity, alleviates bodily tension, and fosters a heightened sense of inner 

serenity and mindfulness. In essence, Dirga Pranayama epitomizes a holistic approach to respiratory well-being and 

relaxation, harmonizing physical, mental, and emotional facets of wellness. Its accessibility and efficacy render it 

suitable for practitioners across all proficiency levels, offering profound dividends for overall vitality and vigor. 

3. Kapalbhati (Skull-Shining Breath):  

Kapalbhati, a dynamic breathing technique originating from yoga, involves rapid, forceful exhalations succeeded by 

passive inhalations. This unique rhythmic pattern stimulates the sympathetic nervous system, which initiates the body's 

"fight-or-flight" response. However, unlike chronic stress activation, Kapalbhati entails brief bursts of sympathetic 

activity. The forceful exhalations trigger a surge in sympathetic activity, prompting the body's alertness and 

preparedness for action. Crucially, Kapalbhati incorporates passive inhalations following each forceful exhale, 

allowing the parasympathetic nervous system, responsible for the body's relaxation response, to regain dominance. 

The alternation between sympathetic activation and parasympathetic predominance establishes a balanced rhythm, 

mitigating the prolonged activation associated with chronic stress. Through this cyclical process, Kapalbhati can 

invigorate and energize, potentially augmenting alertness and focus (Stancák Jr et al., 1991). The rapid exchange of 

air promotes oxygenation and blood flow, revitalizing both body and mind. Additionally, the rhythmic nature of the 

practice fosters mental clarity and concentration, fostering heightened awareness. 

Regular practice of Kapalbhati is believed to yield numerous benefits beyond immediate alertness and focus. It is 

purported to enhance respiratory function, fortify abdominal muscles, and bolster overall vitality (Brown & Gerbarg, 

2005). Moreover, its capacity to modulate the autonomic nervous system may contribute to long-term stress reduction 

and emotional well-being. In essence, Kapalbhati offers a dynamic approach to enhancing both physical and mental 

vigor. By harnessing the body's innate stress response mechanisms in a controlled manner, this practice empowers 

individuals to cultivate alertness, focus, and resilience when confronted with challenges. However, it is imperative to 

engage in Kapalbhati under the guidance of a qualified instructor to ensure proper technique and safety. 

4. Bhramari Pranayama (Bee Breath):  

The calming breath technique, also known as humming breath, was a simple yet powerful practice that involved 

producing a gentle humming sound during exhalation. This technique created a subtle vibration within the nasal cavity, 

which had profound effects on the nervous system and overall well-being. 

The act of humming on the exhale initiated a series of physiological responses that promoted relaxation and reduced 

anxiety. The humming sound triggered the activation of the parasympathetic nervous system, often referred to as the 

body's "rest and digest" response. This activation induced a state of calmness and tranquility, counteracting the 

physiological effects of stress (Brown & Gerbarg, 2005). By stimulating the parasympathetic nervous system, the 

calming breath facilitated relaxation throughout the body, including easing tension in the muscles and promoting a 

sense of inner peace. Furthermore, the vibration created by humming may have also directly stimulated the vagus 

nerve, a major component of the parasympathetic nervous system (Porges, 2011). The vagus nerve played a crucial 

role in regulating various bodily functions, including heart rate, digestion, and emotional responses. By stimulating 

the vagus nerve, the calming breath technique may have further enhanced stress management and promoted overall 

well-being. 
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Beyond its immediate calming effects, the calming breath technique offered a host of long-term benefits for physical 

and mental health. Regular practice of this technique had been associated with reduced levels of anxiety, improved 

mood, and enhanced resilience to stress (Saoji et al., 2019). Additionally, the act of humming during exhalation could 

have had a meditative quality, promoting mindfulness and present-moment awareness. In conclusion, the calming 

breath technique was a simple yet potent practice for promoting relaxation and reducing anxiety. By incorporating 

gentle humming on the exhale, this technique harnessed the power of sound and vibration to activate the body's natural 

relaxation response. Whether used as a standalone practice or integrated into a broader mindfulness routine, the 

calming breath offered a valuable tool for cultivating peace and well-being in daily life. 

5. Nadi Shodhana (Alternate Nostril Breathing): 

Nadi Shodhana, commonly known as alternate nostril breathing, is a traditional yogic breathing technique rooted in 

ancient yogic teachings. It involves the sequential closing and opening of nostrils while breathing, aiming to balance 

the activity between the right and left channels of the subtle energy system, known as "nadis" in yoga philosophy. 

According to yogic principles, the nadis play a crucial role in regulating the flow of prana, or life force energy, 

throughout the body. The right nostril is associated with the "pingala" nadi, representing masculine, active energy, 

while the left nostril is linked to the "ida" nadi, representing feminine, receptive energy. By alternating between nostrils 

during breathing, Nadi Shodhana seeks to harmonize and balance these opposing energies. 

From a physiological standpoint, Nadi Shodhana is believed to influence the balance between the sympathetic and 

parasympathetic branches of the autonomic nervous system (ANS). The sympathetic nervous system governs the 

body's "fight-or-flight" response, while the parasympathetic nervous system controls the "rest and digest" response. 

By promoting equilibrium between these two branches, Nadi Shodhana induces a state of relaxation and calmness. 

Research on Nadi Shodhana suggests that it may indeed have beneficial effects on stress management and emotional 

regulation. Studies have indicated that practicing Nadi Shodhana can lead to reductions in stress levels, anxiety, and 

perceived psychological distress (Telles & Singh, 2013). Additionally, Nadi Shodhana has been associated with 

improvements in cognitive function, including enhanced attention, focus, and memory (Sharma et al., 2014). 

Moreover, Nadi Shodhana may offer physiological benefits, such as lowering heart rate and blood pressure (Saoji et 

al., 2019). These findings support the idea that Nadi Shodhana promotes relaxation and overall well-being by 

balancing the activity of the autonomic nervous system and harmonizing the flow of prana throughout the body. In 

summary, Nadi Shodhana is a simple yet powerful breathing technique that holds promise for improving stress 

management, emotional regulation, and overall psychological well-being. By incorporating this practice into a regular 

routine, individuals may experience greater calmness, clarity, and resilience in the face of life's challenges. 

 

6. Shitali Pranayama (Cooling Breath):  

Shitali Pranayama, a breathing technique originating from yoga, involved rapid, short inhalations through the mouth 

followed by slow, extended exhalations through the nose. This distinctive breathing pattern aimed to create a cooling 

effect on both the body and the mind. During inhalation through the mouth, air was drawn in and passed over the 

tongue, resembling sipping through a straw, which helped cool the breath and subsequently, the body. The slow 

exhalation through the nose allowed for a controlled release of air, facilitating relaxation and soothing the nervous 

system. 

The cooling effect of Shitali Pranayama extended beyond the physical realm and impacted the autonomic nervous 

system, specifically activating the parasympathetic branch. This branch of the nervous system is responsible for 

promoting rest and relaxation, in contrast to the sympathetic branch, which governs the body's "fight or flight" 

response. By activating the parasympathetic nervous system, Shitali Pranayama induced a state of calmness and 

tranquility, potentially reducing feelings of anger or agitation.Several studies supported the potential benefits of Shitali 

Pranayama for promoting relaxation and emotional well-being. For example, research by Telles et al. (2013) found 

that practicing Shitali Pranayama led to reductions in stress levels and perceived psychological distress among 

participants. Additionally, a study by Sharma et al. (2014) demonstrated improvements in cognitive function, 

including enhanced attention and focus, following regular practice of Shitali Pranayama. Furthermore, the cooling 

effect of Shitali Pranayama may have physiological benefits, such as lowering body temperature and reducing 
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inflammation (Saoji et al., 2019). These findings suggested that Shitali Pranayama not only promoted mental calmness 

but also supported overall physical well-being. 

In summary, Shitali Pranayama offered a unique approach to relaxation and stress management through its cooling 

effect on the body and activation of the parasympathetic nervous system. Incorporating this breathing technique into 

a regular practice routine may help individuals cultivate a sense of calmness, reduce feelings of anger or agitation, and 

support both mental and physical well-being. 

7. Bhastrika (Bellows Breath):  

Bhastrika, a dynamic breathing technique originating from yoga, involved forceful exhalations followed by rapid 

inhalations. This rhythmic breathing pattern, resembling the bellows of a blacksmith, earned it the name "bellows 

breath" in Sanskrit. Similar to Kapalbhati, Bhastrika stimulated the sympathetic nervous system, triggering a surge in 

energy and activating the body's "fight or flight" response. However, Bhastrika differed from Kapalbhati by including 

a period of retained breath, known as kumbhaka, after the forceful breathing cycle. During this phase, practitioners 

held their breath after a full inhalation or exhalation, allowing the body to experience a moment of stillness and quiet. 

This pause in breathing prompted a shift in the autonomic nervous system, with the parasympathetic branch gradually 

taking over from the sympathetic branch. 

The transition from sympathetic to parasympathetic dominance during Bhastrika's kumbhaka phase fostered a sense 

of rejuvenation and alertness. While the initial rapid breathing excited the nervous system and increased arousal, the 

subsequent period of breath retention allowed for a gradual return to a state of balance and relaxation. Research on 

Bhastrika and similar dynamic breathing techniques suggested potential benefits for physical and mental well-being. 

Studies indicated that Bhastrika could lead to improvements in respiratory function, cardiovascular health, and overall 

vitality (Brown & Gerbarg, 2005). Additionally, the practice of Bhastrika was associated with reductions in stress 

levels, anxiety, and symptoms of depression (Saoji et al., 2019). Furthermore, the combination of forceful breathing, 

rapid inhalations, and breath retention in Bhastrika may have profound effects on mental clarity, focus, and alertness. 

By balancing the activity of the sympathetic and parasympathetic nervous systems, Bhastrika offered practitioners a 

potent tool for managing stress, increasing energy levels, and promoting overall well-being. 

In summary, Bhastrika was a dynamic breathing technique that combined forceful exhalations, rapid inhalations, and 

breath retention to stimulate the sympathetic nervous system while also fostering rejuvenation and alertness through 

parasympathetic activation. Integrating Bhastrika into a regular practice routine may help individuals cultivate 

resilience, vitality, and mental clarity in their daily lives. 

8. Anuloma Viloma (Natural Breath):  

Anuloma Viloma, also known as alternate nostril breathing, is a simple yet powerful technique that involves focusing 

on the natural rhythm of the breath while lengthening the exhalation slightly compared to the inhalation. This mindful 

practice encourages practitioners to observe the flow of breath through one nostril at a time, alternating between the 

left and right nostrils. 

The deliberate focus on the breath during Anuloma Viloma promotes mindfulness, anchoring attention to the present 

moment. This heightened awareness of the breath activates the parasympathetic nervous system, which governs the 

body's relaxation response. As a result, practitioners experience a sense of calmness, inner peace, and emotional 

equilibrium. Research supports the effectiveness of Anuloma Viloma in promoting relaxation and reducing stress. 

Studies have shown that regular practice of this breathing technique can lead to reductions in heart rate, blood pressure, 

and perceived stress levels (Telles & Singh, 2013). Additionally, Anuloma Viloma has been associated with 

improvements in cognitive function, including enhanced attention, focus, and mental clarity (Sharma et al., 2014). 

Moreover, Anuloma Viloma encourages balanced breathing patterns, facilitating optimal oxygenation of the blood 

and efficient exchange of gases in the lungs. By regulating the breath in this manner, practitioners may experience 

increased energy levels, improved respiratory function, and a greater sense of vitality. In essence, Anuloma Viloma 

serves as a gateway to cultivating mindfulness and promoting relaxation through conscious breath control. By aligning 

with the body's natural rhythms and activating the parasympathetic nervous system, this technique offers a pathway 

to inner peace, emotional well-being, and holistic health. Incorporating Anuloma Viloma into a daily practice routine 

can empower individuals to navigate life's challenges with greater resilience, equanimity, and presence of mind. 
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9. Mindfulness Meditation:  

Mindfulness meditation practices, although not exclusively centered on breathing, are instrumental in fostering 

present-moment awareness and non-judgmental observation of thoughts and sensations. By directing attention to the 

current moment, individuals develop the ability to observe their thoughts and sensations without becoming attached 

or reactive. Through mindfulness meditation, practitioners learn to identify and detach from negative thought patterns 

and emotional reactions, leading to a reduction in stress and anxiety as they become less entangled in unhelpful mental 

states. 

Research suggests that mindfulness meditation can activate the parasympathetic nervous system, responsible for 

promoting physiological relaxation and emotional regulation. Studies have demonstrated that regular mindfulness 

practice induces changes in brain activity associated with increased self-awareness, emotional resilience, and stress 

reduction (Tang et al., 2015). Additionally, mindfulness meditation has been associated with enhancements in 

cognitive function, mood regulation, and overall well-being (Hölzel et al., 2011). Moreover, mindfulness meditation 

offers a holistic approach to health and wellness by addressing both physical and psychological aspects of well-being. 

By fostering a state of relaxation and inner peace, mindfulness practice promotes physiological balance and supports 

emotional resilience. 

In summary, while mindfulness meditation may not exclusively focus on breathing, it plays a critical role in promoting 

relaxation, stress reduction, and emotional regulation. Through the cultivation of present-moment awareness and non-

judgmental observation, individuals can develop greater resilience and well-being in the face of life's challenges. 

Integrating mindfulness meditation into daily life empowers individuals to navigate stressors with greater ease and 

cultivate a deeper sense of inner peace and contentment. 

10. Body Scan Meditation:  

The body scan is a specific type of mindfulness meditation that involves systematically focusing awareness on 

different parts of the body, one at a time, while observing any sensations without judgment or reaction. During the 

body scan, practitioners mentally scan their bodies from head to toe, bringing attention to each area and noticing any 

sensations such as tension, warmth, or tingling. This practice cultivates a deep sense of inner peace and relaxation by 

fostering present-moment awareness and acceptance of bodily sensations. By directing attention to the body in this 

way, individuals become more attuned to their physical experiences and develop greater self-awareness. 

Research indicates that body scan meditation may activate the parasympathetic nervous system, which promotes 

relaxation and reduces stress. Studies have demonstrated that engaging in mindfulness practices like the body scan 

leads to physiological changes associated with increased relaxation response, including lower heart rate, reduced blood 

pressure, and decreased levels of stress hormones (Luders et al., 2009). Additionally, regular practice of body scan 

meditation has been associated with improvements in psychological well-being, such as reductions in anxiety, 

depression, and perceived stress levels (Kabat-Zinn et al., 1992). By fostering non-judgmental awareness of bodily 

sensations, individuals learn to respond to stressors with greater resilience and equanimity. 

Moreover, body scan meditation serves as a practical tool for managing chronic pain by encouraging individuals to 

approach physical discomfort with mindfulness and acceptance rather than resistance or avoidance (Kabat-Zinn, 

1982). By cultivating a compassionate relationship with their bodies, individuals can alleviate the suffering associated 

with pain and enhance their overall quality of life. In summary, body scan meditation is a valuable mindfulness 

practice that promotes relaxation, stress reduction, and enhanced well-being. By nurturing present-moment awareness 

and acceptance of bodily sensations, individuals can develop greater resilience, inner peace, and self-connection. 

Integrating body scan into a regular meditation routine empowers individuals to navigate life's challenges with greater 

ease and equanimity. 

11. Conclusion 

In conclusion, this exploration highlights the multifaceted impact of yoga breathing practices and mindfulness 

meditation techniques on the autonomic nervous system, which governs our body's involuntary functions. By 

activating the parasympathetic "relaxation response" and promoting awareness and non-reactivity, these practices 

offer a holistic approach to enhancing well-being. 
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While individual responses may vary, research consistently suggests that these practices can facilitate relaxation, stress 

management, and emotional regulation. By incorporating them into our daily routines, we can empower ourselves to 

cultivate a sense of calm and inner peace. 

However, this journey of exploration is ongoing. The world of yoga and meditation offers a rich array of practices and 

traditions to explore further. As we delve deeper and discover practices that resonate with us, we can continue to 

nurture our connection with ourselves and cultivate a balanced and resilient nervous system, enriching our lives both 

personally and collectively. 

12. References 

1. Matko K, Ott U, Sedlmeier P. What do meditators do when they meditate? Proposing a novel basis for future 

meditation research. Mindfulness. 2021; 12: 1791-1811.  

2. Gerritsen RJ, Band GP. Breath of life: The respiratory vagal stimulation model of contemplative activity. 

Front Hum Neurosci. 2018; 12: 397. 

3. Patañjali, Feuerstein G. The yoga-sūtra of Patañjali: A new translation and commentary. Rochester: Inner 

Traditions Internat; 1989. 

4. Saoji AA, Raghavendra BR, Manjunath NK. Effects of yogic breath regulation: A narrative review of 

scientific evidence. J Ayurveda Integr Med. 2019; 10: 50-58.  

5. Loew TH, Leinberger B, Hinterberger T. Entschleunigtes atmen. Psychother Dialog. 2017; 18: 63-67.  

6. Brown RP, Gerbarg PL. Sudarshan Kriya yogic breathing in the treatment of stress, anxiety, and depression: 

Part I-neurophysiologic model. J Altern Complement Med. 2005; 11: 189-201. 

7. Everly GS, Lating JM. A clinical guide to the treatment of the human stress response. 3rd ed. New York: 

Springer New York; 2013. 

8. Zaccaro A, Piarulli A, Laurino M, Garbella E, Menicucci D, Neri B, et al. How breath-control can change 

your life: A systematic review on psycho-physiological correlates of slow breathing. Front Hum Neurosci. 

2018; 12: 353.  

9. Stromberg SE, Russell ME, Carlson CR. Diaphragmatic breathing and its effectiveness for the management 

of motion sickness. Aerosp Med Hum Perform. 2015; 86: 452-457.  

10. Shaffer F, McCraty R, Zerr CL. A healthy heart is not a metronome: An integrative review of the heart's 

anatomy and heart rate variability. Front Psychol. 2014; 5: 1040.  

11. Lehrer PM, Gevirtz R. Heart rate variability biofeedback: How and why does it work? Front Psychol. 2014; 

5: 756.  

12. Stancák A, Kuna M, Srinivasan, Vishnudevananda S, Dostálek C. Kapalabhati--yogic cleansing exercise. I. 

Cardiovascular and respiratory changes. Homeost Health Dis. 1991; 33: 126-134. 

13. Bischoff C, Straube A. Leitlinien klinische neurophysiologie. 1st ed. Stuttgart: Verlag W. Kolhammer; 2014. 

14. Lys R. Zur Frage der aktivierenden wirkung der hyperventilation auf psychomotorische anfälle. Aktuelle 

Neurol. 1980; 7: 155-160.  

15. Pal GK, Velkumary S, Madanmohan A. Effect of short-term practice of breathing exercises on autonomic 

functions in normal human volunteers. Indian J Med Res. 2004; 120: 115-121. 

16. Sharma VK, Rajajeyakumar M, Velkumary S, Subramanian SK, Bhavanani AB, Madanmohan AS, et al. 

Effect of fast and slow pranayama practice on cognitive functions in healthy volunteers. J Clin Diagnostic 

Res. 2014; 8: 10-13. 



Vol-10 Issue-2 2024                IJARIIE-ISSN(O)-2395-4396 

    

23236  ijariie.com 3372 

17. Raghuraj P, Telles S. Immediate effect of specific nostril manipulating yoga breathing practices on autonomic 

and respiratory variables. Appl Psychophysiol Biofeedback. 2008; 33: 65-75.  

18. Stančák Jr A, Kuna M. EEG changes during forced alternate nostril breathing. Int J Psychophysiol. 1994; 18: 

75-79.  

19. Telles S, Verma S, Sharma SK, Gupta RK, Balkrishna A. Alternate-nostril yoga breathing reduced blood 

pressure while increasing performance in a vigilance test. Med Sci Monit Basic Res. 2017; 23: 392-398.  

20. Thayer JF, Åhs F, Fredrikson M, Sollers III JJ, Wager TD. A meta-analysis of heart rate variability and 

neuroimaging studies: Implications for heart rate variability as a marker of stress and health. Neurosci 

Biobehav Rev. 2012; 36: 747-756.  

21. Sedlmeier P, Eberth J, Schwarz M, Zimmermann D, Haarig F, Jaeger S, et al. The psychological effects of 

meditation: A meta-analysis. Psychol Bull. 2012; 138: 1139.  

22. Ott U, Epe J. Gesund durch Atmen: Ein Neurowissenschaftler erklärt die Heilkraft der bewussten Yoga-

Atmung. München: O.W. Barth; 2018. 

23. Park YJ, Park YB. Clinical utility of paced breathing as a concentration meditation practice. Complement 

Ther Med. 2012; 20: 393-399.  

24. Bergomi C, Tschacher W, Kupper Z. Konstruktion und erste validierung eines fragebogens zur umfassenden 

erfassung von achtsamkeit. Diagnostica. 2014; 60: 111-125.  

25. Fliege H, Rose M, Arck P, Walter OB, Kocalevent RD, Weber C, et al. The Perceived Stress Questionnaire 

(PSQ) reconsidered: Validation and reference values from different clinical and healthy adult samples. 

Psychosom Med. 2005; 67: 78-88.  

26. Frank R. Therapieziel wohlbefinden. Berlin: Springer Berlin Heidelberg; 2011. 

27. Krägeloh CU, Bergomi C, Siegert RJ, Medvedev ON. Response shift after a mindfulness-based intervention: 

Measurement invariance testing of the comprehensive inventory of mindfulness experiences. Mindfulness. 

2018; 9: 212-220.  

28. Denot-Ledunois S, Vardon G, Perruchet P, Gallego J. Effects of voluntary changes in breathing frequency 

on respiratory comfort. Biol Psychol. 1998; 49: 71-82.  

29. Hansch D. Erfolgreich gegen depression und angst: Wirksame selbsthilfe-anleitungen schritt für schritt-

fallbeispiele und konkrete tipps. 2nd ed. Berlin: Springer; 2014.  

30. Zamoscik VE, Schmidt SN, Gerchen MF, Samsouris C, Timm C, Kuehner C, et al. Respiration pattern 

variability and related default mode network connectivity are altered in remitted depression. Psychol Med. 

2018; 48: 2364-2374.  

31. Vlemincx E, Van Diest I, Van den Bergh O. Emotion, sighing, and respiratory variability. Psychophysiology. 

2015; 52: 657-666. 

32. Rainville P, Bechara A, Naqvi N, Damasio AR. Basic emotions are associated with distinct patterns of 

cardiorespiratory activity. Int J Psychophysiol. 2006; 61: 5-18.  


