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Abstract:

The Kumbhaka, It’s a practice of breath retention during pranayama. Kumbhaka is the act or state which responsible
for achieving subtle effect of pranayama, i.e. channelling energy(Kumbhakat kundali bodha). In fact in the Hatha Yoga
Pradipika, the term Kumbhaka is often used as synonym for pranayama. Today’s in high demand work environment and IT-
Industries’ critical elements are attention, accuracy, and mental performance of cognitive functioning and productivity. This
review title synthesizes the Eindings from traditional yogic scripture and scientific research study on Kumbhaka based
pranayama practices and exploring it’s impact on attention, accuracy and mental performance. Related studies have been
identified from peer-reviewed journals, classical yogic scripture and the scientific research studies, which focusing on
pranayama, kumbhaka, cognition and psychophysiological. Reviewed evidence advocate that pranayama some time with breath
retention practices associated with autonomic nervous system, improve attention, concentration, cognition and reduce stress
and mental fatigue. However, existing studies vary in methodological process, duration of intervention and time limitations for
working people in industries. This review is going to summarizes the main takeaways, mechanisms, limitations in current
research and potential effect of kumbhaka based pranayama on cognitive function. This review paper conclude by identifying
the research gap, limitations and proposing future direction of exploring of Kumbhaka(pranayama) on Attention, Accuracy, and
Mental Performance for busy employees in modern industries.
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1. Introduction:

Pranayama basic meaning is some kind of controlling of breathing. It's a conscious yogic practice and it has been
known for 4000+ years in Bharat. Pranayama is a combination of two Sanskrit word ‘Praana’ and ‘aayama’; prana is the
vital force or life force which is present in not only body but at every level of creation in this universe and aayama is
conscious control or we can say extension[1,2]. So we can say pranayama is the extension of vital energy. Pranayama has
transformed from ancient time to the modern days, with few technical changes, but ultimate goal remains same as
controlling the breathing and thereby mastery over mind. And also the ultimate aim of all pranayama practices are to
achieve the kevala kumbhaka, a motionless state(stillness state) of body[1-3]. It is not a prolonged pause like 30 min of
breath retention; rathe it’s an intermittent pause lasting for 10 sec or 20 sec or 60 sec or may be longer followed by
spontaneous, very slow breathing[1]. Pranayama influence the modification in mind and body level. Classic yoga text
describe kumbhaka practices calm the mind and enhance the mind clarity, cognitive function and overall wellbeing[1,3].
Although pranayama practices have been studied for the impact on stress release, overall wellbeing and cognitive benefits;
focused reviews on Kumbhaka and its implications on attention, accuracy, and mental performance remain limited. In this
review, the main focus is on kumbhaka based pranayama practices. This review paper’s aims to consolidate existing yogic
scripture and empirical evidence on Kumbhaka based pranayama practices and examine their reported role in enhancing
attention, accuracy, mental performance and productivity in modern industries for their employees.

2. Conceptual Foundations of Kumbhaka in Yogic Literature:

Pranayama is based on three stages of breathing process: Inhalation(Puraka), retention(Kumbhaka) and
exhalation(Rechaka). Technically pranayama is actually only retention(Kumbhaka), as per Sage Pataiijali, in Yoga Siitra 2.49,

© 2026, IRJET | ImpactFactorvalue:8.315 | 1S09001:2008 Certified Journal | Page61



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET  Volume: 13 Issue: 03 | Mar 2026 www.irjet.net p-ISSN: 2395-0072

National Conference on “PRANAYAMA BHARAT-2026"

Organized by: Scientific Pranayama Foundation Trust® Mysuru, in collaboration with ATME College of
Engineering, Mysuru.

defines pranayama as the “regulation or suspension of inhalation and exhalation”
s R ool faede: omm

“tasmin sati $vasa-prasvasayor gati-vicchedah pranayamah”

Pranayama is the pause in the movement of inhalation and exhalation when that is secured. Which is nothing but a
kumbhaka. Kumbhaka is the act or state which responsible for achieving subtle effect of pranayama, i.e. channelling
energy(Kumbhakat kundali bodha)[1]. That's why classical yogic text consider that pranayama is kumbhaka and
kumbhaka is pranayamal3]. Yogic scripture like the Hatha Yoga Pradipika, Gheranda Samhita, and Yoga Sutras of Patanjali
emphasize pranayama as a transformative practice of Kumbhaka. In Patanjali Y.S. 1.34

2% QFGURUIZIa cT0ST 11 3¥ 1"
(pracchardanavidharanabhyam va pranasya)

Here in this sutra Sage Patanjali says that one can achieve concentration, steadiness and clarity of mind through exhalation
and retention of breath(pracchardana vidharana). Which indicating that Kumbhaka directly controlling the attention and
awareness. The controlled suspension of breath is believed to be balanced pranic activity, reduce sensory distractions, and
cultivate mental awareness and calmness. These foundational principles provide a theoretical basis for exploring
Kumbhaka’s impact on cognitive functions such as attention, accuracy and performance. In Patanjali Y.S. 2.52,

A BT BRI 113 W31”

(tatah ksiyate prakasavaranam 2.52)
The covering of the light disappear.

In this sutra light means Bhudhi(intelligence), this interpreted as intellectual clarity, and avarana is understood as
mental disturbances, and cognitive obscurations such as restlessness and stress, as explained by Vyasa Bhasya. For greater
concentration in Yoga sutra 2:53, Maharshi Patanjali says:

YRV T T T 130

(dharanasu ca yogyata manasah(2.53)) And
mind becomes mit for concentration.

In this sutra we understand that practicing pranayama can increase the mind attention, concentration and mind
become stable and steady. Giving the central role of kumbhaka in regulating prana; the mental readiness described in this
sutra can be attributed as kumbhaka based pranayama practices.

3. Physiological Associations of Kumbhaka

Kumbhaka, the voluntary retention of breathing, plays a crucial role in modifying the physiological processes that
inmluence both bodily homeostasis and cognitive functioning. Due to kumbhaka CO2 slightly increases in blood and this
bring a many positive impact on body[1,3]. Many physiological studies on Kumbhaka shows that it’s play a signimicant role
in autonomic balance, respiratory efmiciency, cardiovascular regulation, and neurocognitive integration.

3.1 Autonomic Nervous System Regulation

Numerous scientific studies have established a significance influence of kumbhaka on the autonomic nervous
system (ANS). Elevated CO2 levels during kumbhaka helps calm down the nerve cells reduce sympathetic nervous system
activity and increase parasympathetic activity, which helps to relax cortical cell and thus reduce the emotions, and reduces
stress, anxiety, and cognitive fatigue [1]. Controlled Kumbhaka pranayama activates the vagus nerve, which triggers the
parasympathetic nervous system to reduce heart rate and lower blood pressure[4,6]. Thereby may kumbhaka improve
memory accuracy and task performance.

3.2 Neurophysiological Mechanisms and Brain Activity

Scientimic evidence suggest that kumbhaka pranayama inmluence both cortical(cerebral cortex) and
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subcortical brain regions linked with attention, executive function, and emotional regulation[1,3].
Electroencephalography(EEG) studies on kumbhaka based pranayama practices have reported increases in
alpha and theta wave activity, patterns commonly associated with relaxed alertness and enhanced attentional
control[1,8]. Furthermore breathing practices suggests a mechanism in functional integration between the
prefrontal cortex and limbic structures[1,5]. Through this pathway, kumbhaka based pranayama may enhance
cognitive accuracy and decision making, while reducing impulsivity and mental noise.

3.3 Endocrine and Stress-Related Responses

Pranayama with breath retention(Kumbhaka) helps to regulate the stress related hormones. This
reduces cortisol and epinephrine levels, increases dopamine and improved the hypothalamic pituitary adrenal
(HPA) axis regulation[4,9]. Lower cortisol levels, higher dopamine may be correlated with improved working
memory, attention accuracy, and emotional stability, suggesting that Kumbhaka may indirectly support
cognitive performance through stress regulation mechanisms.

3.4 Integration of Physiological Effects and Cognitive Outcomes

Kumbhaka does not affect the body or mind in just one way. Its effects happen together and support each
other. When kumbhaka is followed, the nervous system becomes more balanced, the heart and blood pressure
remain steady, oxygen is used more efficiently, and brain activity becomes calmer and more organized. Because
all these changes occur at the same time, and body creates an internal situations that supports better
concentration, clearer thinking, more accurate responses, and the ability to stay mentally engaged for longer
periods without fatigue or distraction. This combined physiological responses help to explain why traditional
yogic texts describe kumbhaka as a practice that steadies the mind and enhances mental clarity, accuracy and
focus. Modern scientific studies are now beginning to observe and understand all these same effects through
measurable changes in the nervous system, heart function, and brain activity.

3.5 Cardiovascular Responses and Hemodynamic Stability

Kumbhaka based pranayama improved blood circulation, enhance efficiency of cardiovascular and relax
the heart muscles. The smooth muscles of arteries also relax, due to this; the peripheral resistance gets reduce
and blood pressure get controlled and reduced. Engaging kumbhaka in daily practice suggested improvement
in autonomic regulation of cardiovascular parameters, including enhancing the parasympathetic activity and
improved blood pressure control [4].

Previous studies suggested that the pranayama with kumbhaka has reduced the heart rate, and systolic
blood pressure; improving cardiovascular efficiency and adaptability[7,8]. This hemodynamic stability may
support to sustain the mental efforts. During cognitively demanding tasks the cardiovascular strain is less, hence
contributing to improved cognitive endurance and stress resilience.

3.6 Respiratory Efficiency and Gas Exchange

Kumbhaka is the retention of breath which temporary suspended the mechanical action of respiratory
system. In normal breathing, the ventilation and diffusion of O, and CO; are limited, kumbhaka enhances the
efficiency of this process[1]. Ventilation and diffusion of O, and CO; improve significantly. Kumbhaka allow
enough time to exchange of gas(0z and CO3) in all bronchioles[1]. When CO; levels rise in the blood, respiratory
control centres in medulla oblongata are activated, therefore regulates respiratory rhythm[1]. Therefore
increased CO; tolerance, and autonomic regulation, may enhance neural efficiency underlying working memory,
thereby improving memory accuracy and task performance.

4. Kumbhaka and Attention Regulation

Attention is essential components of cognitive functioning. Several studies on pranayama indicates
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improvements in sustained attention and reduced mind wandering[10,11]. Although so many research examines
pranayama broadly, rather than keeping main focus on breath retention, practices involving Kumbhaka(breath
retention) are frequently highlighted for enhancing internal awareness and stabilizing mental activity and
keeping focus intact. For example, intermittent kumbhaka practice combined with yoga breathing practice was
shown a significant increase on state mindfulness and reduce mind-wandering when compared to standard yoga
practice [7], suggesting engagement of attention processes. Kumbhaka requires a skill full technique, control
and internal focus, which may suggest of strengthening the attention networks through repeated practice by
anchoring awareness and minimizing peripheral distraction[14] While some previous experimental evidence
focusing mainly on Kumbhaka, remains limited. Early evidence points to its potential for sharpening
present-moment awareness and supporting better cognitive regulation.

5. InPluence of Kumbhaka on Cognitive Accuracy and Mental Performance

Cognitive accuracy involves correctly information processing, error monitoring, and response self-
consciousness. Mental performance is a complex concept composed of multiple interrelated components like
attention, accuracy, cognitive endurance, and overall mental efmiciency. Many research suggests that pranayama
practices can positively inmluence these domains. Kumbhaka, owing to its deliberate and controlled nature, may
specimically reinforce neural mechanisms underlying inhibitory control and cognitive discipline. Such sustained
engagement may improve response accuracy and reduced impulsivity during cognitive tasks. Studies have
reported improvements in mental clarity, reductions in cognitive fatigue, and better task engagement following
regular pranayama interventions[10,13]. These studies indicate that consciously regulated breathing practice
supports cognitive readiness and the ability to sustain mental effort over time. Kumbhaka practices are
frequently associated with a unique combination of mindful alertness and inner calm. These state appears to
create a perfect internal environment for effective cognitive functioning, allowing everyone to remain attentive
without becoming mentally strained[11]. Breath retention practices may further supports mental performance
by regulating the arousal levels and promoting a balanced psychophysiological state. Kumbhaka(breathing
retention) may help to maintain the level of activation required for maximum cognitive functioning, by reducing
both excessive arousal and mental torpor. This balance and optimal arousal strengthen the importance of optimal
arousal during cognitively demanding tasks[15, 16]. Consequently, the regular integration of kumbhaka into daily
routines has been proposed as a practical strategy for enhancing cognitive efmiciency and mental resilience,
particularly in high-demand academic and occupational settings. Although empirical studies isolating Kumbhaka
as a standalone intervention remain limited, mindings mainly from pranayama and breath regulation research
provide indirect support for its possible inmluence on cognitive accuracy and Mental Performance.

7. Research Gaps and Future Directions

This review highlights/suggest few important gaps in the current studies. Particularly, there is a lack of
systematic research or study that focuses specifically on Kumbhaka-based pranayama and its effects on attention,

accuracy, and task-related mental performance. Future exploration would benefit from focusing mainly on
Kumbhaka based practices and employing objective measures of cognitive function, alongside
psychophysiological indicators and longitudinal study designs, to understand better both immediate and
sustainable effects.

In addition to this, integrative research that bridges yogic practices with present day cognitive science
frameworks may offer deeper insight into the process through which Kumbhaka based pranayama practice
influences mental functioning. Such integrative approaches have the potential role into strengthening the
evidence base for pranayama and support its practical application in educational, occupational, and clinical
contexts. Future research should employ well-controlled study designs with clearly demined and focusing mainly
on kumbhaka based practices, where keeping the objective and task relevant and today's industry demand based
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measures of cognitive performance. Such approaches would allow for more reliable conclusions regarding the
role of kumbhaka in cognitive enhancement for specific audiences.

8. Conclusion

Being holding the significant important role of kumbhaka based pranayama practices for enhancing
attention, accuracy, and overall mental performance; still, the area is not vastly explored when it's comes to
focusing mainly on breathing retention practices. The existing studious shows so many beneficial effects,
particularly through mechanisms like autonomic regulation, improved attention stability, and improving of
cognitive discipline. All these previous findings suggest that breath retention practices may influence positively
on both mental clarity and sustained cognitive effort.

This review therefore highlights the need for more focused and systematic and details examinations. May
be research with a clear, rigorous structure and quantifiable cognitive assessments are essential to draw a clear
evidence and develop practical guidelines. Exploring a new study in this area may pave the way for integrating
kumbhaka pranayama practices into structured cognitive enhancement programs and mental well-being
initiatives across educational, occupational, clinical and IT-professional settings.
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