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ABSTRACT

Introduction:

Sleep disturbances are increasingly prevalent among young adults, particularly in the
backdrop of rising screen exposure and social media addiction. Yogic interventions like
Bhramari Pranayama have emerged as accessible, non-pharmacological tools for improving
sleep quality.

Methods:

This review was conducted using published articles indexed in PubMed, Scopus, and
Web of Science up to July 2025. Studies focusing on Bhramari Pranayama’s effects on the
autonomic nervous system, psychological well-being, and sleep parameters were included.
Results:

Evidence suggests that Bhramari Pranayama promotes parasympathetic dominance,
reduces sympathetic arousal, and improves markers of psychological health such as anxiety,
stress, and depression. These effects collectively contribute to enhanced sleep initiation,
continuity, and depth. EEG-based studies demonstrate a shift toward alpha brain waves and
decreased cortical excitability post-practice.

Discussion:

Bhramari Pranayama’s mechanism lies in its auditory and vibratory stimulation of the
vagus nerve, leading to a calm mental state. Its non-invasive, cost-effective nature makes it
suitable for college populations experiencing digital fatigue.
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Conclusion:

Bhramari Pranayama holds significant promise as an adjunct therapeutic tool in
managing sleep disturbances, especially among youth with digital dependency. Further large-
scale RCTs are warranted.
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Insomnia
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Introduction
Sleep is a fundamental
physiological  process essential for

maintaining mental, emotional, and
physical health. Disruption in sleep
architecture can lead to a cascade of
adverse outcomes including cognitive
dysfunction, mood disorders, metabolic
derangements, and cardiovascular risks
[1]. The increasing prevalence of sleep
disturbances, especially among young
adults and college students, is closely
linked to heightened academic pressure,
screen time exposure, and psychosocial
stress [2,3].

The current pharmacotherapeutic
approaches for insomnia and related
disorders often provide symptomatic relief
but come with side effects like
dependency, tolerance, and cognitive
blunting [4]. Against this backdrop, there
has been a paradigm shift toward
complementary and integrative health
practices. Among these, yogic breathing
techniques—termed = Pranayama  in
traditional Indian wisdom—have garnered
global interest for their calming,
parasympathomimetic effects and holistic
benefits [5].

Bhramari Pranayama, one of the
simplest yet profound breathing
techniques mentioned in ancient yogic

texts like the Hatha Yoga Pradipika and

Gheranda Samhita, derives its name from
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the Sanskrit word Bhramara (humming
bee). The practice involves slow inhalation
followed by prolonged exhalation while
producing a resonant humming sound.
This practice is unique in its ability to
combine auditory, vibratory, and breath-
based stimulations to achieve a state of
inner tranquility and mental focus [6].

Physiologically, Bhramari
Pranayama is known to modulate the
autonomic nervous system, reduce
sympathetic hyperactivity, and increase
vagal tone—mechanisms that are pivotal
in facilitating the onset and maintenance
of restorative sleep [7]. It has shown
promise in reducing stress, anxiety, and
even blood pressure levels in clinical
trials, making it an ideal candidate for
non-pharmacological management of
insomnia and related sleep issues [8,9].

In Ayurveda, Nidra (sleep) is
considered one of the three essential
pillars (Traya Upastambha) of health,
alongside Ahara (diet) and
Brahmacharya  (regulated lifestyle).
Insufficient or disturbed sleep is
considered a cause and symptom of Vata
and Pitta vitiation and is associated with
both Sharirika and Manasika dosha
imbalance [10]. Therefore, interventions
that restore doshic balance, especially
calming Vata, are central to Ayurvedic

management of Anidra (insomnia) and

stress-related conditions.
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This review aims to present a
comprehensive analysis of the
neurophysiological, psychological, and
sleep-enhancing effects of Bhramari
Pranayama, based on evidence from
PubMed-indexed

experimental

clinical and
studies. It  further
contextualizes these findings within the
Ayurvedic framework of health and
disease, supporting its integration into
modern  sleep  hygiene  protocols,
especially for young adults burdened with
psychosocial and digital stress.

Search Strategy and Inclusion
Criteria

A comprehensive literature search
was conducted using electronic databases
including PubMed, Scopus, ScienceDirect,
and Google Scholar for articles published
from 2000 to July 2025. The search terms
used included combinations of:

e “Bhramari Pranayama”

o “Sleep quality”

e “Yogic breathing and insomnia”

o “Vagal stimulation and Pranayama”

o “Pranayama and mental health”

e “Autonomic nervous system and
yoga”

Boolean operators (AND/OR) were
used to narrow down results. Inclusion
criteria for this review were as follows:

e Original clinical or experimental
Bhramari

studies involving

Pranayama

International Journal of Ayurveda360 | 2025; 1(6)

o Studies that reported outcomes
related to sleep, stress, autonomic
function, or cognitive health

e Published in
PubMed-indexed journals

e Written in English

peer-reviewed,

Review articles, pilot studies, EEG-
based trials, HRV

neurophysiological analyses were also

studies, and

included if they were relevant and met
quality standards. Exclusion criteria
included studies on other Pranayama
types without Bhramari-specific data,
non-English texts, or articles lacking full
text.
Data Extraction and Analysis

After removal of duplicates and
unrelated titles, a total of 52 articles were
screened. Of these, 24 full-text articles
met all inclusion criteria. These were
thoroughly reviewed for:

e Study type (RCT, pilot, cross-
sectional, etc.)

e Sample size and population

e Intervention duration and
frequency

e Sleep-related and
neurophysiological outcome
measures
Findings were synthesized

thematically under the domains of:
e Neurophysiology
o Psychological health

o Sleep architecture

10.63247/3048-7390.vol.1.issue6.13 E
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e Ayurvedic correlation

All extracted references were
verified for PubMed indexation.
Results and Discussion

Bhramari Pranayama has
demonstrated a multifaceted influence on
sleep quality through neurophysiological,
psychological, and Ayurvedic
mechanisms. The reviewed studies
highlight its positive effects on autonomic
regulation, stress modulation, sleep
latency, and subjective sleep quality.
1. Neurophysiological Mechanisms
and Sleep Enhancement

Bhramari Pranayama has been
shown to significantly increase
parasympathetic activity and reduce
sympathetic dominance. Telles et al.
demonstrated that participants practicing
Bhramari showed a reduction in heart rate
and respiratory rate, along with improved
heart rate variability (HRV)—a known
indicator of enhanced vagal tone [11].
Vagal nerve stimulation, whether invasive
or non-invasive, is known to modulate
thalamocortical rhythms and enhance
slow-wave sleep [12].
Using EEG analysis, Kuppusamy et al.
found that Bhramari practice increased
alpha and theta brainwave activity,
correlating with relaxation and pre-sleep
brain states [13]. These effects support the

utility of Bhramari in reducing cortical
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hyperarousal, a core pathology in primary
insomnia.
2. Psychological Benefits and Sleep
Quality

Stress and anxiety are major
contributors to poor sleep, especially
among students and working
professionals.  Studies have found
significant reductions in perceived stress
scores (PSS), anxiety inventories, and
cortisol levels after Bhramari intervention.
Naveen et al. demonstrated reduced
cortisol and increased brain-derived
(BDNF) in

participants practicing Bhramari and

neurotrophic factor

other slow yogic breathwork [14].
A randomized controlled trial by Gupta et
al. on university students showed that
Bhramari Pranayama led to significant
improvement in Pittsburgh Sleep Quality
Index (PSQI) scores over a 6-week period
[15]. Participants also reported reduced
sleep latency, fewer awakenings, and
better overall restfulness.
3. Autonomic Function and
Cardiovascular Impact

Bhramari's ability to balance
autonomic function has implications
beyond sleep, extending into
cardiovascular health. In a clinical study
by Bhavanani et al., Bhramari led to
significant reductions in systolic and
diastolic blood pressure after just 5

minutes of practice, indicating rapid

10.63247/3048-7390.vol.1.issue6.13 E
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downregulation of the sympathetic
nervous system [16]. Since hypertension
and insomnia frequently co-occur, this
suggests a dual benefit.
4. Effects on Sleep in Clinical
Populations

Several trials have evaluated
Bhramari’s effects in patients with
insomnia or other chronic conditions. A
study by Kumar et al. on patients with
primary insomnia showed improved total
sleep time and sleep efficiency after
Bhramari Pranayama was added to sleep
hygiene therapy [17].
In another randomized study by Pramanik
et al., patients with generalized anxiety
disorder (GAD) practicing Bhramari along
with  cognitive  behavioral therapy
experienced significantly fewer insomnia
symptoms than those receiving CBT alone
[18].
5. Ayurveda Perspective and Dosha
Balance

From an Ayurvedic lens, Bhramari
Pranayama appears to pacify vitiated Vata
and Pitta doshas, which are primarily
responsible for Anidra (insomnia). The
humming sound, or “Nada,” used in
Bhramari aligns with the concept of Nada
Yoga, which calms the Manovaha Srotas
(mental pathways) and facilitates Nidra
(sleep). The practice supports Manas
Shuddhi (mental clarity) and Sattva Guna
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(mental harmony), both necessary for
healthy sleep [19].

Classical texts also emphasize that
proper control over Prana through such
techniques leads to stabilization of the
mind, reduction in Chitta Vikshepa
(mental turbulence), and restoration of
Nidra as a natural outcome of a calm
nervous system [20].

6. Digital and Youth Populations

College students are particularly
vulnerable to sleep disorders due to
excessive screen time, irregular routines,
and emotional stress. In this context,
Bhramari offers an ideal, technology-free
intervention. A pilot study by Sharma et
al. on medical students showed that just
10 minutes of Bhramari before bedtime
for 4 weeks resulted in a 20% reduction in
PSQI scores and improved self-reported
mood [21].

Such findings underscore its applicability
in educational institutions, where the
burden of poor sleep is often
underdiagnosed.

7. Limitations and Future Directions

While the results are promising,
most studies are limited by small sample
sizes, short durations, or lack of blinding.
There is a pressing need for multicenter
randomized trials with objective sleep
measures such as polysomnography or

actigraphy. Moreover, the heterogeneity in

10.63247/3048-7390.vol.1.issue6.13 m
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intervention protocols (e.g., duration,
frequency) calls for standardization.
Further research should explore the
synergistic effects of Bhramari with other
therapies, its role in comorbid insomnia
(e.g., with depression or hypertension),
and its neuroplastic effects via functional
neuroimaging studies.
Conclusion

Bhramari Pranayama, with its
unique mechanism of nasal exhalation
accompanied by a humming sound,
provides a simple, cost-effective, and non-
pharmacological intervention for
improving sleep quality, reducing stress,
and regulating autonomic function. As
observed in various clinical trials and
neurophysiological  investigations, it
stimulates the parasympathetic nervous
system, lowers cortisol levels, and
facilitates alpha brain wave activity,
contributing to a relaxed state conducive
to sleep.
From an Ayurvedic perspective, Bhramari
Pranayama can be seen as a practice that
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