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Abstract

Background: Pranayama, which is the practice of yogic breathing, has shown various positive health benefits. Currently,
there are no comprehensive reviews assessing the health advantages of pranayama practiced in isolation.

Aim: The objective of this research is to conduct a systematic review regarding the positive health impacts of pranayama.
Methods: The data were collected through a stepwise search methodology by exploring the online databases of PubMed,
Google Scholar, ResearchGate, Clinical Key, and Academia to find relevant literature with specific keywords. We
included controlled clinical trials involving humans that utilized “Pranayama” as an intervention, had a suitable control
group, and assessed health-related outcomes.

Results: Initial database searches identified 369 potentially eligible articles, from which 10 studies meeting the specified
inclusion and exclusion criteria were selected. All these studies were controlled trials, comprising nine randomized trials
and one crossover study. The participant numbers ranged from 20 to 144, while the duration of pranayama practice varied
between 6 days and 3 months. The findings indicated a significant effect on cardiorespiratory functions among individuals
with bronchial asthma, evidenced by improvements in pulse rate, systolic blood pressure, and respiratory function
measurements. Moreover, a reduction in the frequency and severity of attacks was observed, alongside a diminished
requirement for medication and an enhancement in quality of life (QOL). In patients with chronic obstructive pulmonary
disease, there were noted improvements in symptoms, activity, and impact scores.

Conclusions: The available evidence concerning pranayama indicates that it provides both physiological and
psychological benefits. The most notable positive effects have been observed in patients with respiratory conditions,
particularly bronchial asthma. Additionally, individuals with cardiovascular disease have also experienced improvements.
However, further high-quality randomized trials are essential to establish definitive evidence.
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INTRODUCTION

The global prevalence of bronchial asthma is rising.
This condition is marked by symptoms such as
coughing, wheezing, and difficulty breathing,
particularly during expiration [1]. Various factors,
including  environmental elements, infections,
workplace exposures, cold weather, and physical
activity, can worsen the condition [2]. Currently, the
strategy for managing the disease involves the use of
pharmacological treatments, either through inhaled or
oral medications. While this treatment is initially
effective for controlling the condition, it eventually
leads to increased financial costs, greater morbidity
(with more patients needing oxygen or respiratory
support), and heightened mortality rates [3].
Pranayama is a precise discipline. It is the fourth limb
of Ashtanga  Yoga. “Tasmin Sati  Svasa
prasvasayorgativicchedah Pranayamah”—Controlling
the breath or Prana involves the cessation of inhalation
and exhalation, which occurs after achieving stability in
posture or Asana. This definition of Pranayama is found
in Patanjali Yoga Sutras, Chapter 11-49. ‘Svasa’ refers
to the inhalation, while ‘Prasvasa’ denotes exhalation
[4]. The breath is the outer expression of Prana, the life
force. Breath, like electricity, is the gross form of Prana.
Breath is Sthula, or gross, whereas Prana is Sukshma,
meaning subtle. You can gain control over the subtle
Prana within by mastering your breathing. Regulating
Prana equates to regulating the mind [5].

Breathing retraining is the most frequently utilized
technique in both research and the treatment of asthma.
The goal is to “normalize” breathing patterns by slowing
the respiratory rate, extending the expiratory phase, and
decreasing overall ventilation [6]. In addition, there is a
focus on using abdominal muscles for resting breathing
instead of the muscles of the thoracic cage, as well as
promoting nasal breathing over mouth breathing. This
approach is based on the abnormal or dysfunctional
breathing patterns, such as hyperventilation, observed in
individuals with asthma [7].

Pranayama by itself has shown a variety of positive
health outcomes, [8] such as reducing stress, having a
favorable impact on cardiovascular health, [9]
improving respiratory function, and boosting cognitive
abilities [10]. Nonetheless, currently, there are no
comprehensive reviews assessing the positive health
impacts of pranayama as an independent practice. Thus,
this study seeks to conduct a systematic review of the
research conducted on the health benefits associated
with pranayama.

METHODS

The present systematic review followed the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.
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LITERATURE SEARCH

Data were acquired through a systematic stepwise
search that explored various online databases, including
PubMed (U.S. National Library of Medicine, USA),
Google Scholar (Thomson Reuters, USA), Clinical Key,
and Academia. The search utilized specific keywords:
“Pranayama,” “Pranayam,” ‘“Pranayamas,” “Yogic
Breathing Exercise,” and “Yoga Breathing Exercise.”
The search parameters were confined to studies
involving human subjects, and excluded from this
search were conference proceedings, editorials,
commentaries, case reports, qualitative studies, book
chapters, and reviews.

In the subsequent phase, the total number of results
obtained from the databases was aggregated, and
duplicate entries were removed. Following this, the
studies were meticulously screened by assessing the
"title," "abstract," and "full text" of each manuscript.
Studies that did not conform to the established inclusion
criteria were eliminated during this stage. A manual
search was conducted to supplement the data using the
reference lists from the articles selected in the final
stage. This comprehensive search process was executed
by two independent reviewers (RJ and HR), and the
final selection of articles included in the review was
reached through an iterative consensus process amongst
the reviewers.

INCLUSION/EXCLUSION CRITERIA

1. The study must employ a randomized controlled
design and crossover study.

2. It is essential for the study to include authenticated
assessments of quality of life (QOL), lung function, as
well as the signs and symptoms of bronchial asthma.
Studies that do not meet these criteria will be excluded
from the review.

3. Controlled clinical trials & crossover studies
involving human subjects will be considered.

4. The intervention must consist of "Pranayama" along
with a suitable non-yoga control group.

5. Health-related outcomes will be evaluated between
the intervention and control groups utilizing clinical
measurements. The review is limited to studies
conducted with human participants and published in
English. Data extraction from the included studies will
be carried out by a single reviewer (HR), with accuracy
verification performed by a second reviewer (RJ) using
a standardized form.

DATA EXTRACTION, AND ANALYSIS

The data extracted from each study were as follows:
Study details were compiled, including the first author,
year of publication, and country of the research. The
methods employed in each study were examined,
detailing sample size, age, and the male-to-female ratio
within both intervention and control groups. The study
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design was assessed for features such as randomization,
blinding, and the duration of the study.

Furthermore, the intervention and control specifics were
documented, including the method and type of yoga
breathing exercises and their frequency and duration.
Outcome measurements encompassed both clinical and
biochemical parameters. Any discrepancies in the
extracted data were addressed through discussion, with
the involvement of a third reviewer when necessary.
Additional data not accessible in the published
manuscript were sought from corresponding authors or
computed using the available published data.

QUALITY ASSESSMENT

The PEDro scale was employed to evaluate the
methodological quality of the trials included in the
systematic review [11]. Each study was assigned a score
ranging from 0 to 10 based on the following criteria:
random allocation, concealed allocation, similarity at
baseline, subject blinding, therapist blinding, assessor
blinding, a follow-up rate exceeding 85% for at least
one key outcome, intention-to-treat analysis, statistical
comparison between groups for at least one key
outcome, and point and variability measures for at least
one key outcome. The PEDro scale classifies studies as

Flow Chart (PRISMA) Figure 1
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Table 1 Summary of included studies

Author, year of Objectives Study Duration of  Participants n Details of
Publication, Design Pranayama  Intervention *n Intervention
Country Control
(Reference)
Bhatt and Effect of Pranayama on R, C 3 months 40 40 Different types of
Rampallivar ventilator functions in Pranayama (Bhastrika,
2016, India [13] Asthma patients Kapalbhati, Anuloma —
Viloma, Bharamari
and Ujjayi
Prem al., Effect of Pranayama on R,C 3 months 40 40 Patients trained to
2013, India [14] QOL and Pulmonary perform diaphragmatic
function in patients with breathing, thoracic
Bronchial Asthma breathing, deep yogic
Saxena and Effect of Pranayama in R,C 12 weeks 25 25 Practice of Deep
Saxena 2009, patients with mild breathing, Anuloma-
India [15] moderate Bronchial Vilom, Bhramari, and
Asthma Omkara
Singh et al., Effect of Pranayama on R,C 3 months 22 22 Practice of slow deep
1990, UK [16] airway reactivity in breathing
Subjects with Bronchial
Asthma
Sodhi et al., Effect of Pranayama R,C 6 weeks 60 60 Pranayama (deep
2014, India [17] QOL in patients with breathing, Kapalbhati,
Bronchial Asthma Bhastrika, Ujjayi)
Sodhi et al., Effect of Pranayama R, C 3 months 60 60 Yoga breathing
2009, India [18] on Pulmonary functions exercises (Deep
in patients with breathing, Kapalbhati,
Bronchial Asthma Bhastrika, Ujjayi and
Bhramari
Katiyar and Effect of Pranayama R,C 3 months 24 24 Performance of
Bihari 2006, [19] patients with COPD Pramayama
Kochupillai et al., Effect of Pranayama on R,C 3 months 10 10 Pranayama (Ujjayi and
2005, India [20] Immune functions in Bhastrika)
Bronchial Asthma
Pushpa K et al., Effect of Pranayama R, C 6 weeks 30 30 Deep Yogic breathing
2018, India [21] on Bronchial Asthma
Ainsworth B Effect of Pranayama R,C 3 months 93 51 Yoga breathing exercises
etal., 2022, & Mindfulness Program (Deep & Slow breath,
United Kingdom on Asthma Anulom — Vilom,
[22] Kapalbhati, Bhramari

and Ujjayi

All studies included in the review were controlled trials,
comprising 9 randomized trials and 1 cross-over study.
Most of the studies were conducted in India (n = 10).
Participant numbers varied from 20 to 144, with the
duration of pranayama practice ranging from 6 days to
3 months. Most studies included participants of both
genders. The methodological quality of the trials was
assessed using the Pedro scale, which identified 2
studies with “poor” quality (score 0—4), 3 studies with
“fair” quality (score 4-5), and 5 studies with “good”
quality (score 6-8).

Nine studies investigated the impact of pranayama on
individuals with bronchial asthma, while a single study

focused on patients with COPD. Bhatt and Rampallivar
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assessed how pranayama influenced ventilatory
functions in asthma patients [13]. The study involved 80
asthma patients who were evenly divided into two
groups; the intervention group practiced pranayama
alongside their medication for 3 months. Measurements
such as pulse rate (PR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), respiratory rate, peak
expiratory flow rate (PEFR), forced expiratory volume
in 1 second (FEV1), and forced vital capacity (FVC)
were taken from all participants. The test results showed
anotable enhancement in PR (P < 0.05), SBP (P <0.05),
FVC (P <0.05), PEFR (P <0.05), and FEV1 (P <0.001)
in the post-test outcomes when compared to the pretest
results for the intervention group. Conversely, the
control group did not show any significant changes. A
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similar investigation by Saxena and Saxena explored the
effects of pranayama in patients with mild-to-moderate
bronchial asthma (n = 50) over 12 weeks [15].
Measurements of FEV1 and PEFR were taken from all
participants at the beginning and after 12 weeks.
Significant symptom reduction and improvements in
FEV1 and PEFR were noted in the intervention group
(P < 0.001) compared to the control group after
engaging in pranayama practices.

A randomized controlled trial (RCT) carried out by
Sodhi et al [17, 18]. involving 120 patients with
bronchial asthma over 6 weeks, revealed a statistically
significant improvement (P < 0.01) in the percentage of
predicted PEFR, FEVI1, FEF25-75, FVC, and the
FEV1/FVC% ratio at both 4 and 6 weeks in the group
practicing yoga breathing compared to the control
group. Singh et al. examined the effects of slow-deep
breathing using the Pink City Lung (PCL) exerciser in
patients with bronchial asthma [16]. During the control
period, patients were instructed to use a matched
placebo device for breathing. The mean levels of FEV1,
PEFR, symptom scores, and the frequency of inhaler use
over the last 3 days of each treatment phase were
evaluated. Improvements were greater with the PCL
exerciser than with the placebo device; however, these
differences did not reach statistical significance. A
notable increase in the amount of histamine required to
induce a 20% drop in FEV1 during pranayama breathing
was observed with the PCL exerciser (P = 0.013), but
this effect was not seen with the placebo device.
Numerous controlled studies have assessed the impact
of Pranayama on the quality of life (QOL) in individuals
with bronchial asthma. An RCT conducted in India by
Prem et al. aimed to compare the effects of pranayama
breathing methods on QOL in asthma patients (n = 80).
Participants were divided into three equal groups, with
the control group (n = 40) receiving standard
pharmacological treatment [14]. In the two intervention
groups, one group practiced pranayama (n = 40), while
the other group practiced Buteyko (breathing practice)
(n = 40) over a training duration of 3 months. Pre- and
post-training measurements of the Asthma Quality of
Life Questionnaire (AQLQ), Asthma Control
Questionnaire, and pulmonary function tests were
collected from all participants. In the comparison
between the pranayama and control groups, pranayama
demonstrated a significant improvement (P = 0.042) in
the overall AQLQ score. However, the Buteyko group
exhibited greater enhancement in the total AQLQ score
compared to the Pranayama group (P = 0.056). Similar
findings were noted in the study by Sodhi et al., [17, 18]
which highlighted a significant improvement in the
“symptoms,”  “activities,” and “environmental”
segments of the AQLQ at 8 weeks (P <0.01) in the yoga
group compared to the control group. They also reported
a marked decrease in the frequency and intensity of
attacks, alongside a reduction in medication needs at 4
and 8 weeks (P < 0.01) in the yoga group when
compared to the baseline.

A randomized controlled trial (RCT) by Katiyar and
Bihari assessed the impact of pranayama over three
months on the rehabilitation of patients with [19] COPD
(n = 48). The St. George's Respiratory Questionnaire
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(SGRQ) was utilized to evaluate the participants' overall
health, while all subjects underwent spirometry tests, a
6-minute walk test (6-MWT), and arterial blood gas
(ABQG) analysis. The findings revealed a statistically
significant reduction in the symptom score (P = 0.03),
activity score (P < 0.005), impact score (P <0.008), and
total SGRQ score (P = 0.02) among those in the
intervention group, unlike the control group. Although
the increase in FVC and FEV1 for the intervention
group was not statistically significant, the rise in PEF
was significant (P = 0.05) specifically for the
intervention group. Regarding the results from the 6-
MWT, a small yet significant increase in distance (P =
0.05) was noted in the intervention group. Pranayama
has also shown positive effects on respiratory function
(FVC) and chest expansion.

DISCUSSION

This systematic review represents a pioneering effort to
thoroughly evaluate the existing literature on the
beneficial health effects of Pranayama yoga practice. The
findings indicate a significant impact on cardio-
respiratory functions in patients diagnosed with bronchial
asthma, evidenced by improvements in parameters such
as pulse rate, systolic blood pressure, forced vital
capacity, forced expiratory volume in one second, and
peak expiratory flow rate. Furthermore, there was a
notable reduction in the frequency and severity of asthma
attacks, as well as a decreased requirement for
medication, accompanied by enhancements in quality of
life. In patients with chronic obstructive pulmonary
disease (COPD), Pranayama practice resulted in
improved symptom management, activity levels, and
overall impact scores. Consequently, the available
evidence from controlled studies supports the assertion
that Pranayama yields both physiological and
psychological benefits.

The primary beneficial effect of Pranayama practice has
been identified in patients suffering from respiratory
illnesses, notably bronchial asthma [23]. Various
mechanisms are believed to contribute to the positive
respiratory outcomes associated with Pranayama. This
practice may facilitate bronchial dilation by addressing
abnormal breathing patterns and alleviating the muscle
tone of the respiratory muscles [24]. Additionally, yoga
training is anticipated to enhance the strength of both
expiratory and inspiratory muscles, thereby improving
pulmonary  function. For instance, “Bhastrika”
Pranayama involves rapid and forceful breathing, which
engages both inspiratory and expiratory muscles [25].
Furthermore, techniques such as Kapalbhati, which
utilizes abdominal and diaphragmatic muscles, train
individuals to fully utilize these muscle groups during
breathing [26]. This approach is likely to assist in the
expulsion of secretions from the bronchial tree and
alveoli, thus creating additional space for air intake. Lung
inflation approaching total lung capacity serves as a
significant stimulus for the release of lung surfactant into
the alveolar spaces, which enhances lung compliance
[27]. The slow and gentle breathing characteristic of
certain Pranayama techniques reduces frictional stress,
thereby stabilizing mast cell degranulation and mitigating
airway inflammation and obstruction [26]. Deep
Rohit Kumar et al.
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inhalation, breath retention, and gradual exhalation
contribute to increased lung capacity and progressively
improve pulmonary functions.

The observed enhancements in pulmonary function are
likely implicated in the reductions in severity, frequency,
and medication requirements experienced by patients
with bronchial asthma, ultimately leading to improved
quality of life in this population [27]. Similar mechanisms
may underlie the improvements noted in individuals with
Chronic  Obstructive Pulmonary Disease (COPD).
However, it is crucial to acknowledge a reported case of
pneumothorax associated with the practice of
Kapalabhati Pranayama [28]. Therefore, the careful
selection of suitable Pranayama techniques, along with
appropriate supervision and training, is essential for
patients with compromised respiratory functions.

The long-term effects of pranayamic breathing include
enhancements in autonomic function. Recent controlled
trials indicate that yoga training programs can effectively
reduce perceived stress, elevate mood, and decrease
levels of catecholamines and cortisol [29] These
programs also demonstrate improved cardiovascular
responses to stress, reduced blood pressure, and other
metrics of sympathetic activation in both healthy
individuals and clinical populations [24]. Yoga practices
facilitate a shift in the autonomic nervous system balance
from a predominantly sympathetic state to a
parasympathetic ~ state by directly augmenting
parasympathetic output, potentially through vagal
stimulation. This results in favorable changes in
cardiovagal ~ function, along  with  associated
neuroendocrine and inflammatory profiles,
enhancements in sleep quality, emotional well-being, and
related metabolic parameters [30]. Furthermore, slow
pranayamic breathing generates inhibitory signals and
hyperpolarizing currents within both neural and non-
neural tissues by mechanically stretching tissues during
the inhalation and retention phases.

Increased melatonin production following a regimen of
slow-breathing pranayama exercises has been associated
with the relaxation and well-being generated by these
practices. During controlled breathing exercises, the
stretching of lung tissue elicits inhibitory signals within
the vagus nerve [31]. This response ultimately facilitates
a shift in the autonomic nervous system towards
parasympathetic dominance, which results in a calm and
alert mental state [32]. Moreover, during both fast and
slow pranayama practices, when participants
intentionally ~ concentrate on varying respiratory
frequencies with the goal of relaxation, their attention is
diverted from extraneous and distracting stimuli [33].
Therefore, it is evident that the beneficial psychological
effects observed with pranayama practice are likely
attributable to neurohumoral mechanisms, primarily
involving the interaction between the sympathetic and
parasympathetic nervous systems [34].

The current study possesses several noteworthy strengths,
including a comprehensive and easily replicable search
strategy implemented across five major medical
databases. Furthermore, the selection of studies was
performed systematically through the application of
clearly defined inclusion and exclusion criteria.
Nonetheless , several limitations must be considered
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before drawing definitive conclusions from the results of
this analysis. There is a lack of uniformity among the
various studies; the yogic interventions, assessed
outcomes, study populations, sample sizes, and durations
of intervention exhibited significant heterogeneity.

CONCLUSIONS

Pranayama is an accessible and cost-effective technique
that has demonstrated therapeutic benefits for various
patient populations. The existing literature supports both
physiological and psychological advantages associated
with its practice. Notable improvements have been
predominantly reported among individuals suffering
from respiratory conditions such as bronchial asthma.
Additionally, pranayama has been shown to alleviate
symptoms of fatigue, anxiety, and other emotional
disturbances in patients with cardiovascular diseases.
However, the studies conducted thus far exhibit
considerable heterogeneity in terms of methodological
rigor, specific pranayama techniques employed, and
sample sizes. Consequently, there is a pressing need for
further high-quality randomized controlled trials (RCTSs)
to furnish definitive evidence and enhance the
understanding of the underlying mechanisms that
contribute to the therapeutic benefits of pranayama.
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