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ABSTRACT
Introduction- Alternate nostril breathing has positively affect-
ed the cardio-respiratory system. This review aimed to compile 
information on the effects of alternate nostril breathing on car-
diorespiratory function. 
Method– Databases such as PubMed, Medline, Scopus, Co-
chrane, and Google Scholar were systematically searched to 
review current evidence of randomized control trials (RCT) on 
alternate nostril breathing over the past two decades. Out of 89 
articles, six were chosen for the final data extraction based on 
the inclusion and exclusion criteria. 
Results- All of the final included studies demonstrated a signif-
icant improvement in respiratory endurance and functioning 
and a high heart rate variability (HRV) that mostly has a para-
sympathetic effect. 
Conclusion- Alternate nostril breathing shows promising results in 
reducing stress, improving cardiovascular and respiratory function, 
and reducing complications of pulmonary problems in the future. 
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INTRODUCTION
Cardiorespiratory diseases are an emerging 

health issue worldwide. The world health organiza-
tion (WHO) stated that in 2012 cardiorespiratory 

diseases were responsible for 17.5 million and 4 mil-
lion deaths globally. The WHO also estimated that 
80% of the outdoor air pollution resulted in prema-
ture deaths along with ischaemic heart disease and 
strokes, 14% with chronic obstructive pulmonary 
disease, and with 6% lung cancer (1) Yoga is a sys-
tem of philosophy established in India thousands of 
years ago. Pranayama is a breathing technique that 
exerts profound physiological effects on pulmonary, 
cardiovascular, and mental functions (2). Accord-
ing to yoga, Alternate Nostril Breathing (ANB) is a 
phenomenon of the alteration in the flow of subtle 
energy on the right side of the body, Ida, and on the 
left side, Pingala Nadi. This fact was incorporated in 
the development of pranayama; Pranayama is a con-
trolled breathing technique that balances the activity 
of the Ida and Pingla nadis or the parasympathet-
ic and sympathetic nervous systems. (3, 4). ANB is 
a simple technique known to alter blood pressure, 
heart rate, respiratory rate, peak expiratory flow rate 
(PEFR) and muscle strength on acute exposure for 
about 15 minutes (5, 6). Breathing exercises are one 
of the nonpharmacological methods. The primary 
nerve in the parasympathetic nervous system and 
the vagus nerve are stimulated by alternate nostril 
breathing exercises, which aid in slowing down the 
heart rate, dropping blood pressure, and calming 
the body and mind (7). Systolic blood pressure of 
<130 mm Hg prevents complications in individuals 
with heart failure, diabetes, coronary artery disease, 
stroke, and other cardiovascular disorders. Lowering 
blood pressure does minimize cardiovascular risks 
(8). Antihypertensive medications have a high rate 
of noncompliance because of their numerous risks 
and adverse effects. The most effective treatment for 
lowering blood pressure in hypertension patients 
is a complementary therapy, such as exercises us-
ing alternate nostril breathing. (9) Alternate nostril 
breathing for about 15 minutes was known to af-
fect cardiac and respiratory parameters and muscle 
strength. These techniques are gaining more impor-
tance and becoming acceptable to the public and the 
scientific community (10). The current systematic 
review aimed to investigate whether alternate nostril 
breathing exercise improves cardiorespiratory func-
tion and whether it is associated with improved clin-
ical outcomes. 
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METHODOLOGY 
The systematic review was conducted by PRISMA 

guidelines (Flow chart 1). 

Search strategies and study selection 
The following database was selected and used to 

search for original research articles without any date re-
striction- PubMed (Medline), Embase/Scopus, Google 
Scholar and Cochrane. The keywords which are appro-
priate to each database are “alternate nostril breathing”, 
“cardiorespiratory function”, and “randomized control 
trial”. Reference lists from each relevant review article 
and systematic review were hand-searched and studied 
to identify additional publications. Inclusion criteria 

were RCT of alternate nostril breathing on all respiratory 
parameters and cardiorespiratory function. The crite-
ria that excluded studies were due to a lack of sufficient 
information on cardiorespiratory function and other 
breathing exercise. Titles and abstracts were reviewed, 
and those deemed ineligible were excluded from the 
study (Table 1). Articles that met the eligibility criteria 
upon this title and abstract review were retrieved and re-
viewed in depth for additional information. The PICO 
(Population, Intervention, Comparator, Outcome) was: 
in the adult population over 18 years of age with a nor-
mal lifestyle, does the alternate nostril breathing exercise 
improve cardiovascular function and respiratory func-
tion and reduce complications of pulmonary problems?
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PRISMA FLOW CHART OF THE LITERATURE

Table 01
Quality assessment of the studies included in the systematic review: 

Author Year Place of 
study 

Study 
setting

The aim 
and 

Objec-
tives are 

men-
tioned

ART or not 
on ART 

mentioned 
clearly

The inclu-
sion and 
exclusion 
criteria 
men-
tioned

Sample 
size 
esti-

mation 
stated 
clearly

The 
sam-
pling 

design 
clearly 
stated

The 
Criteria 
Index 
tool 

men-
tioned 
clearly

Gen-
eraliz-
ability

Johan et al. 2021 Bangladesh hospital Yes Not specified Yes Yes Yes Yes Yes 
Jahan et al. 2020 Puducherry hospital Yes Not specified Yes Yes Yes Yes Yes
Kalaivani S et al. 2019 Puducherry hospital Yes Not specified Yes Yes Yes No Yes
Priyadharshini et al. 2021 Chennai hospital Yes Not specified Yes Yes Yes No Yes
Subramanian et al. 2016 Bangladesh hospital Yes Not specified Yes Yes Yes Yes Yes
Sherya et al. 2012 San Francisco Hospital Yes Not specified Yes Yes Yes Yes Yes
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The search strategy for PubMed/Medline is as below. 
(“cardiorespiratory”[All Fields] AND (“function-

al”[All Fields] OR “functionalities”[All Fields] OR 
“functionality”[All Fields] OR “ OR “functionalize”[All 
Fields] OR “functions”[All Fields] OR “physiolo-
gy”[MeSH Subheading] OR “physiology”[All Fields] 
OR “function”[All Fields] OR “physiology”[MeSH 
Terms]) AND alternant”[All Fields] OR “alternants”[All 
Fields] OR “alternated”[All Fields] OR “alternately”[All 
Fields] OR “alternates”[All Fields] AND (“nostril”[All 
Fields] OR “nostrils”[All Fields]) AND (“breath”[All 
Fields] OR “breathings”[All Fields] OR “breaths”[All 
Fields] OR “respiration”[MeSH Terms] OR “respi-
ration”[All Fields] OR “breathing”[All Fields]))) OR 
(“nadi”[All Fields] AND “shodhana”[All Fields] AND 
(“pranayama”[All Fields] OR “pranayamas”[All Fields]) 

RESULT 
Based on the titles and abstracts, 50 articles were 

screened, 14 articles were selected for full-text review, 
and four studies that did not correlate physiological 
endpoints to clinical or functional outcomes were ex-
cluded. Two studies were excluded after a full-text re-
view. One article reported a non-randomized control 
trial, and the other did not evaluate the outcome of in-
terest. Therefore six articles were included in the study. 
The characteristics and methodological quality of the 
selected studies are summarized in table 01. Of the six 
studies, 03 were conducted in India, 2 in Bangladesh 
and 0ne in San Francisco. The studies were published 
in the year between 2012 to 2021.Three studies are 
relatively small-sized trials, but the other 3 enrolled 
more than 100 participants. All the studies enrolled 
the middle-aged population. 2 studies were conducted 
for 30 days, one for five days and three studies were 
conducted to find the immediate effect after the prac-
tice. The results of studies carried out in India by six 
different research groups are summarised in Table 02 
below. Participants in these studies were divided into 
different groups, with a minimum of 20 and a max-
imum of 280.The study duration ranged from a few 
minutes to as long as a month. The individuals were 
randomly divided into groups, and one group received 
the alternate nostril breathing intervention. 

Every study consistently demonstrated improved 
cardio-respiratory functioning, a notable increase 
in forced expiratory volume (FEV) and PERF values 
above baseline, and decreased stress and hyperten-
sion. Jahan et al. (2020) researched 100 participants 

with ANB intervention of 1 month, after which FEV 1 
and forced vital capacity (FVC) values increased from 
the baseline. A study by Kalaivani S et al. (2019) on the 
effect of ANB practice for five days showed a decrease 
in stress and hypertension, reducing cardiovascular 
and respiratory problems. The study conducted by 
Udayakumar et al. (2019) on 250 participants, with the 
intervention of 15 minutes of ANB practise, shows a 
decrease in diastolic blood pressure DBP(5.7%), heart 
rate HR(6.17%), respiratory rate RR(6.7%) and in-
crease in heart ejection volume HE(18.5%), with more 
remarkable change among the workers. Subramanian 
et al. (2016) reported raised LF, whereas HF decreased 
in both night-shift and day-shift workers. The study 
has concluded that ANB has an immediate effect on 
cardiorespiratory parameters, muscle strength and en-
durance among the workers in both cases. Shreya et al. 
(2012) reported direct cardiac autonomic modulation, 
which affects cardiorespiratory endurance and func-
tional efficacy. 

DISCUSSION
This systemic review aims at summarizing the 

currently available research evidence from existing 
RCTs on the effects of alternate nostril breathing on 
cardiorespiratory functions. Naturopathy asserts that 
the lung performs its functions efficiently in a healthy 
body. The nose should be appropriately used to 
breathe in air, the lung should expand ultimately, and 
the abdomen should extend outward as their natural 
protector. An abnormal pattern of breathing indicates 
illness. Among all diseases, lung ailments are among 
the worst. When the patient thinks their lungs are im-
pacted, the body has already been seriously damaged 
(11, 12). Clean air is vital to life and enhances vigour 
as healthy food (13). From the collected data, it can be 
concluded that cardio-myopathic and cardiorespirato-
ry diseases stem from the heart, brain perfusion and 
lungs. The primary cause remains excess fatty depos-
its on the inner walls of significant arteries supplying 
these organs. It may even lead to fatal complications 
like sudden cardiac death and stroke. ANB can help re-
duce the risk of cardiorespiratory complications by act-
ing upon the effector organs, i. e. lungs and heart. (14, 
15, 16) Data analysis suggests that regular practice of 
ANB improves the respiratory endurance and capacity 
in individuals, evidenced by the significant increase in 
FVC, FEV1, and PEFR from their baseline values, ulti-
mately contributing to a reduction in risk and compli-
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cations in pulmonary and cardiovascular disorders(17, 
18). The increase in FVC might be the strengthening of 
respiratory muscles by regular practice of breathing ex-
ercises. The increase in FEV1 might be due to removed 
secretions from the bronchial tree, which makes more 
room in the alveoli for air after breathing exercis-
es. Isometric contraction and expansion of abdom-
inal and intercostal muscles, due to regular practice 
of ANB, may also improve the strength of intercostal 
muscles, subsequently leading to increased FEV1 and 
FVC, indicating increased overall lung capacity. An in-
crease in PEFR is suspected to be due to the increased 
release of lung surfactant and prostaglandins, which 

reflexively relax the smooth muscle of the larynx and 
tracheobronchial tree. It also modulates the calliper of 
the airways and reduces airway resistance(19, 20). The 
potential effect of ANB practice on cardiorespirato-
ry function is that it is effective in decreasing systolic 
blood pressure (SBP), (DBP), low frequency(LF) heart 
rate (HR) (a biomarker of sympathetic activity in-
creased), reduction in mean arterial pressure (MAP), 
HF (high-frequency biomarker of parasympathetic 
activity) levels and shows the predominant influence 
on cardiac activity. These combined effects of regular 
ANB practice in the cardiorespiratory parameters sug-
gest that this might be a helpful intervention to reduce 

Table 02
list of significant findings and primary outcomes
Sno Author Year Place of 

study 
Sample 

size 
Study 

Duration 
Comparators Outcome 

Measure 
Major finding Outcome Conclusion 

1 Jahan et al. 2020 Puducherry 100 30 days neither trained 
nor allowed to 
practice nostril 
breathing

PER 
FVC
FEV 

ANB exercise for one 
month, mean FVC, FEV1, 
and PEFR were increased 
from their baseline value

ANB exercises can be 
a useful measure for 
improving respiratory 
endurance and func-
tions. 

2 Kalaivani 
et al. 

2019 Puducherry 170 Five days underwent 
routine treat-
ment in the 
hospital 

HR
SBP
DBP

ANB exercise for five days 
showed improvement in 
the mean value pre- and 
post-assessment in systol-
ic BP (126.64 and 80.42), 
diastolic BP (80.42 and 
80.3), heart rate (85.58 
and 84.21), and rate pres-
sure product (10839.72 
and 10665.84). 

Regular ANB practice 
reduces hypertension, 
reduces stress, and 
improves the patients’ 
cardiovascular func-
tion, respiratory func-
tion, and well-being. 

3 Priyadharsh-
ini et al. 

2021 Chennai 280 15 mins Night shift 
workers and 
day workers 

SBP
DBP
HR
PER

ANB exercise showed a 
decrease in DBP, HR, and 
RR and an increase in 
HE, with more remark-
able change among the 
workers. 

ANB has an immediate 
of the workers’ effect 
on cardiorespiratory 
parameters, muscle 
strength and e work-
ers. 

4 Subramani-
an et al. 

2016 Bangladesh 25 after 6 
and 12 
min-

utes in 
compar-
ison to 

baseline 
values

NIL HR 
ECG

ANB exercise showed 
increased LF, whereas HF 
decreased in both cases. 
Hence there is an increase 
in LF/HF ratio. 

ANB on HRV in 
non-practitioners of 
yogic breathing is 
very different from the 
long-term influence 
of yogic breathing on 
HRV, which shows a 
predominant para-
sympathetic influence 
on the heart. 

5 Jahan et al. 2021 Bangladesh 100 30 days neither trained 
nor allowed to 
practice nostril 
breathing

SBP
DBP
PER
FVC
FEV

ANB exercise for one 
month brought significant 
improvement in cardio-
respiratory parameters 
(pulse, SBP, DBP, FVC, 
FEV1, and PEFR) 

ANB is used to im-
prove cardiorespira-
tory endurance and 
functions. 

6 Shreya et al. 2012 San Francisco 20 30 mins Paced breath-
ing 

HR
MAP

HRV was reported as 
spectral power in the total 
(lnTP), low-(lnLF), and 
high-frequency (lnHF) 
ranges were greater 
during both post-ANB 
and post-PB compared to 
PRE (P<0.05) v

ANB practice shows 
an immediate increase 
in cardiac autonomic 
modulation without 
a shift in autonomic 
balance in non-prac-
titioners of yogic 
breathing. 
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the risk of complications in the population burdened 
with cardiorespiratory diseases. The alternate nos-
tril breathing (ANB) practice is simple and effective. 
ANB is traditionally said to enhance bodily and men-
tal balance and reduce mental disturbance. (21, 22, 
23). Alternate nostril breathing is not to be practised 
while suffering from colds, flu or fever. Although yoga 
practice may have several positive effects on physical 
and mental health, there have also been some adverse 
effects. A rigorous yoga practice may affect one’s per-
ceptions and convictions that one possesses supernat-
ural abilities (24). Most yoga-related scientific articles 
cover the effectiveness of these programmes in help-
ing people comprehend the issue and provide patients 
with helpful advice. However, more thorough research 
is still required to determine the benefits of alternative 
nostril breathing exercises specifically for physicians, 
a profession that is particularly hazardous to physical 
and mental health. Even while the majority of research 
support yoga’s positive effects on cardiorespiratory 
function, others have questioned the value of this tech-
nique. There was little ethnic and gender diversity in 
the studies; the majority of the population were Asian 
Indian men. Numerous studies also had several flaws, 
including small sample numbers, insufficient controls, 
confounding variables, and short-term follow-up. The 
usefulness of the meta-analyses that assessed the ben-
efits of yoga on diverse diseases is significantly influ-
enced by the heterogeneity of intervention procedures 
and the low quality of the original investigations. The 
effect of yoga on underlying cardiorespiratory illnesses 
was examined in several types of research. The precise 
mechanisms, however, need more research to be un-
derstood. 

The average respiratory rate is about 15 breaths 
per minute. The respiratory cripple may be forced 
to breathe 30 or more times per minute and still be 
shorter of breath. in order to systematically reverse 
and harden the breath and restore the respiratory 
functional capacity, alternate nostril breathing helps to 
restore; the pranayama is performed in the ideal way 
they have found to demand only a marginal increase 
in oxygen consumption over normal quiet breath-
ing (25). This increase has been measured to be be-
tween 12% and 35%. compare to slow walking, which 
demands a 230% increase, and it becomes clear that 
pranayama is an essential step in recovery from car-
diopulmonary disorder, where diminished respiratory 
reserve precludes even walking (26) 

Alternate nostril breathing should be practised in 
a sitting position with the spine straight throughout 
rehabilitation to enhance the diaphragmatic descent. 
Breath enters and exits solely through the left nostril 
once the right nostril is first closed off. It goes on for 
ten full breaths. The left nostril is always used first to 
activate the parasympathetic branch of the autonomic 
nervous system (Ida Nadi), which immediately brings 
about mental calm and interior absorption. The left 
nostril is then shut, the right nostril is opened (Pingala 
Nadi), and ten additional full, deep breaths in ujjayi are 
taken. It expands the awareness and starts the pranic 
energy (life force) flowing through the body’s network 
of nadis (nerve channels). This Nadi is known as the 
sympathetic nervous system in medical science. (27) 

The ANS and cardiorespiratory function are 
known to be influenced by various psychological 
states (28). The start of the stress reaction raises blood 
pressure, skin conductivity, heart and respiratory 
rates, and muscle tension. Negative emotional states 
are thought to boost the SNS. It is hypothesized that 
PNS (peripheral nervous system) stimulation causes 
global inhibition and hyperpolarization (29). It is hy-
pothesized that deep, slow breathing techniques like 
ANB stimulate the PNS, increasing the synchroniza-
tion of cardiorespiratory function and inhibiting and 
hyperpolarizing cells in the amygdala and thalamus, 
which transfers control to the PNS (32). Deep breath-
ing exercises like ANB have been shown to improve 
heart rate variability, a sign of better PNS functioning 
and a more effective reaction to stress (30, 31). Addi-
tionally, it is thought that the increase in PNS activity 
brought on by breathing exercises like ANB targets 
the stress response by enhancing the action of the 
brain’s inhibitory GABA (gamma-aminobutyric acid) 
system, which includes stimulating the vagal nerves 
and ultimately reducing allostatic load. PNS stimula-
tion also affects the HPA axis via its connections to 
the hypothalamus, amygdala, and hippocampus. It 
results in a rise in GABA levels in the hippocampus 
and a reduction in cortisol levels, among other conse-
quences. Deep, diaphragmatic breathing can stimulate 
the production of oxytocin, vasopressin, and prolactin 
hormones, which are thought to be linked to enhanc-
ing sentiments of love, kinship, empathy and general 
well-being (33). Because breathing is the sole auto-
nomic process that can be easily controlled voluntarily, 
it can be utilized to steer the PNS toward stress-adap-
tive responses (34). The method by which the mind 
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and breathing interact during ANB practice may be 
the mind’s concerted focus. Decreased muscle and 
other tissue excitability, stimulation of stretch recep-
tors in the lungs, and neuronal tissues and processes 
within the cardiorespiratory and neurological systems 
all work together to produce relaxation through recur-
sive feedback loops (35). It is thought that the ability of 
ANB to safely and effectively reduce anxiety and stress 
may help to promote pleasant psychological states by 
re-establishing equilibrium between the sympathetic 
and parasympathetic branches of the ANS (36). Years 
of research have shown that slow breathing exercis-
es regularly enhance cardiovascular and respiratory 
health by increasing parasympathetic tone and low-
ering sympathetic activity. (37). ANB is a convenient, 
simple, and safe controlled breathing exercise that has 
received some support for its efficacy and safety across 
many people (38). 

Limitation of the present study 
The correlation between observed changes and 

better clinical outcomes was poor. The absence of ade-
quate physiologic endpoints, the use of senior cohorts, 
the length of the studies, and the lack of information on 
specific conditions may have all impacted the review’s 
findings. The effect of alternate nostril breathing on 
cardiorespiratory function needs to be confirmed in 
more RCTs with adequately designed and long-term 
interventions to justify the alternative nostril breath-
ing exercise as an alternative medicine. 

Conclusion 
In the present study, yoga-based ANB exercises sig-

nificantly improve respiratory parameters in the study 
subjects. Due to the shifting of sympathovagal balance 
towards parasympathetic predominance. ANB exer-
cises can help with stress reduction, the improvement 
of cardiovascular function, and the enhancement of 
respiratory endurance and functions. It could aid in 
avoiding future pulmonary disorders’ many complica-
tions. In people who do not practise yogic breathing, 
the short-term effects of alternating nostril breathing 
are very different from the long-term consequences, 
which show a preponderance of parasympathetic ac-
tivity in the heart. It is proposed that the routine regi-
men for hospital patients include the regular practice 
of alternate nostril breathing exercises. The effective-
ness of alternate nostril breathing in patients with car-
diac and pulmonary diseases and younger cohorts has 

to be further researched. Future studies should con-
centrate on evaluating critical brain circuits. 
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