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Abstract
Background: There have been limited studies on Hatha yoga training as a complementary therapy to manage the symptoms of Allergic
Rhinitis and also to check the effect of yoga on airway resistances in tobacco smokers with Allergic Rhinitis.

Aim: The main Aim of the study was to check the effect of Hatha yogasanas on the Airway resistances in tobacco smokers with allergic
rhinitis.

Materials and Methods: This is a prospective non blinded study of 20Tobacco smokers with allergic rhinitis. In the age group of (18–30).
The subjects chosen for the study underwent an ENT examination and Hatha yoga training was giving for a period of 90 days. The objective
analysis for upper airway resistance and lower airway resistance was done using a Rhino manometer and Spiro meter. The subjective analysis
was done using a SF-12 Health survey questionnaire and a SNOT questionnaire. Both the objective and subjective analysis was done before
and after the practice of Yogasanas. The compiled data was analyzed with the paired (2-tailed) T-Test, using SPSS (Software package for social
sciences) version 16.
Results: The total nasal airway resistance was found to be increased before doing yoga and it was significantly reduced at 150 Pa pressure
after doing yoga. The mean FEV1/FVC% before doing yoga was less when compared with the post yoga measurement. The mean Physical
component score (PCS) and Mental component score (MCS) of the SF-12 health survey questionnaire had significantly improved and the mean
SNOT questionnaire score had significantly reduced after the practice of yoga.
Keywords: Hatha yoga; Tobacco smokers; Allergic rhinitis; Rhino manometer; Spiro meter; SF-12 Health survey questionnaire; Snot questionnaire
Abbreviations: AR: Allergic Rhinitis; SF-12: Short Form 12 Health Survey Questionnaire; SNOT: Sino Nasal Outcome Test Questionnaire

Opinion
Allergic Rhinitis (AR) is the most common allergic disease,
affecting 30% of population around the world. The disease is
predominantly associated with exposure to some aeroallergens
like cigarette smoking [1]. Allergic Rhinitis (AR) is usually
defined as the presence of at least one or more of the symptoms
of congestion, rhino rhea, sneezing, nasal itching, and nasal
obstruc¬tion [2,3]. The disease is an Immunoglobulin E (IgE)
medi¬ated reaction of Th2-type T cell response [4,5]. Due to
the chronicity of disease and the variable response to therapy, a
large number of patients resort to complimentary and alternate
medication for Allergic rhinitis. Nasal breathing exercise is
a simple and cost effective measure to reduce symptoms of
Allergic Rhinitis and improve patient satisfaction [6].
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Yoga is an alternative to traditional (Western) aerobic
exercise that may have promise as a complementary treatment
for smoking cessation. Yoga contains a number of components
that contribute to stress reduction including asanas, yoga
postures that have been shown to improve mood and well-being
similar to the effects of traditional Western exercise, [7-10]
and pranayama, breathing exercises that involve regulation of
breath and conscious deep breathing that stimulates pulmonary
stretch receptors similar to the deep in halation associated with
smoking [11]. While yoga is associated with health benefits
similar to exercise, the goal of yoga practice is also to create a
calm state of mind through the combination of physical postures,
breathing techniques, and directed meditative focus [12,13].
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Several studies have shown that the practice of yoga reduces
perceived stress and negative effect. Thus, the practice of yoga
may also improve the chances of successful smoking cessation
[14-17].

Yoga training can readjust the autonomic imbalance,
controls the rate of breathing, and thus alters various
physiological variables. These changes are attributed to the
decreased sympathetic reactivity and relaxation of voluntary
Inspiratory and expiratory muscles [18,19]. The proportion
of adolescents with symptoms of asthma or allergic rhinitis
who reported smoking experimentation is a cause for concern,
because there is strong evidence that active smoking is a risk
factor for the occurrence and increased severity of allergic
diseases [20]. Passive and active smokings are both risk factors
for asthma and allergic rhinitis in adolescents [21-23]. Cost
effective options and alternative therapy such as yoga will serve
as a solution to manage Allergic rhinitis. The ancient science of
yoga includes physical postures, voluntarily regulated breathing,
and meditation, among other techniques [24]. Practicing yoga
can bring positive effects on well-being and human health
with respect to biological and physiological parameters [25].
Voluntarily regulated yoga breathing techniques have been
found to increase the oxygen consumption (and correspondingly
the metabolic rate) both as an immediate effect [26,27] and as
a longitudinal effect [26]. Certain yoga voluntarily regulated
breathing techniques offer an opportunity to study the effects of
changes in the respiratory pattern on metabolism [28]. Voluntary
regulation of breathing in yoga alters autonomic activity with an
improvement in cardiovascular and psychological health [29].
Nose is the main channel for the entry of air to the respiratory
system, but this also exerts a resistance to the airflow. This
nasal airflow resistance consists of half to 2/3rd of total airway
resistance [30]. Nasal resistance is defined as resistance offered
to the air entry by the nasal cavity [31]. This resistance is rather
important as it prevents catastrophic collapse of lung [32]. Nasal
airway resistance accounts for more than 50% of total airway
resistance [33].The nasal cavity has been modeled as 2 resistors
in parallel [34,35]. The 3 components of nasal resistance are
as follows: the nasal vestibule, nasal valve, and nasal cavum
[33].Information regarding nasal resistance is essential for
management of anatomic and physiologic diseases of the na¬sal
airway. However, there are often inconsistencies between
subjective nasal obstructive symptoms and the objective
appear¬ance of the nasal cavity [36]. Due to this discrepancy,
objective diagnostic tools for the assessment of nasal patency
or resistance are needed [37].The upper airway resistance can
be measured with the help of a rhino manometer and lower
airway resistance can be measured with a spiro meter. Anterior
active rhino manometer is the most frequently used method in
clinical practice according to the International Standardization
Committee of Rhinomanometry, ICSR [38, 39]. The word
rhinomanometry means ‘rhino’ for nose and ‘manometer’ for
measurement of pressure [40]. Spirometry is a safe, practical
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and reproducible maximum breathing test that can be used in
primary care to objectively determine the ventilatory capacity of
the lungs. As already emphasised earlier in this article, it is the
‘gold standard’ for detecting and quantifying airflow obstruction
[41]. A spiro meter is a medical device that allows measurement
of how much air is expelled and how quickly the lungs can be
emptied, in a maximal expiration from full inflation [42]. The test
is relatively quick to perform, well tolerated by most patients
and the results are immediately available to clinician [43]. Sofar
there has not been much studies done to check the efficiency of
Hatha yogasanas on the airway resistances of tobacco smokers
with allergic rhinitis. Hence Hatha yogasanas comprising of
breathing exercises were taught to the recruited subjects in the
study and effect of these asanas on the airway resistances of
tobacco smokers with allergic rhinitis was studied.

Materials and Methods

This study was conducted at the Department of
Otorhinolaryngology, St. John’s national academy of health
sciences, Bangalore. The study is a prospective non blinded
study. 20 Tobacco smokers with Allergic rhinitis between the age
group of 18-30, willing to practice yoga for a period of 90 days
and with full compliance and reduce the number of cigarettes
were recruited for the study. The Nasal resistance was measured
at day 0, that is before the start of practicing yoga and then
after a period the 90 days. Written and informed consent was
taken before the procedure. A thorough otorhinolaryngological
examination of all subjects was done prior to the study. The
subjects were taught Hatha yogasanas by a trained yoga tutor.
The following are the list of specific asanas which were taught
a)

Tadasana (mountain pose)

c)

Ardhakatichakrasana (Lateral arc posture)

b)
d)
e)
f)

g)

h)
i)
j)

Ardhachakrasana(Half-Wheel Posture )
Bhujangasana ( Cobra Pose )
Vrksasana ( Tree Pose )

Veerabadrasana(Warrior Pose)
Gomukasana ( Cow Face Pose )
Ustrasana ( Camel Pose )

Dhanurasana ( Bow Pose )
Surya Namaskara

k) Nadi Shodhana
Breathing Technique )

Pranayama

(

Alternate

l)

Bhastrika Pranayama ( The Bellows Breathing )

n)

Kapalabhati ( Hyperventilating Practice )

Nostril

m) Bhramari Pranayama ( Humming Bee Breathing
Technique )
o)

Jalaneti
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The rhino manometer and spirometer was used to assess
objectively the effect of Hatha yogasanas on the airway
resistance. Regular calibration was ensured. The technique of
the whole procedure was explained in full detail to all subjects.
Series of trial recordings were performed with an intention that
they were familiar with the technique and equipment thereby
eliminating any anxiety which is a known factor for reducing
nasal resistance. Rhinomanometry examination was performed
during quiet breathing with close mouth in an upright sitting
position and the following parameters were recorded [44].
Equipment used had following features:

1.
During spontaneous respiration transnasal pressure
differences and nasal air flow were recorded simultaneously.
2.
Nasal air flow and pressure curve was displayed on
a visual display unit (VDU) which allowed controlling the
regularity of patients breathing.

3.
Data obtained in the form of printed graph which
contained nasal airflow and pressure-flow relation at
150mm Pa pressure [30].

Nasal resistance was kept static at 150 Pa because at this
pressure difference both laminar and turbulent airflow were
prevailed and nasal resistance can be assessed with minimal
physical effort. Calculations of transnasal resistance were
made according to Ohm’s law. Nasal resistance to airflow was
calculated by following equation
R = ∆P/V

R is total nasal airflow resistance in Pa/cm3/s,

∆P is 150 Pa pressure, V is nasal airflow (sum of left and
right) during inspiration.
Total nasal airflow resistance reflects the resistance of both
side of nasal cavity. The advantage of measuring the total nasal
airflow resistance is to avoid the effect of nasal

Cycle over unilateral nasal airflow resistance as the nasal
cycle may lead to a change of 4-fold in unilateral nasal airflow
resistance [45]. The subjective analysis was done using the SF12 Health survey questionnaire and SNOT questionnaire.

Result

The Objective analysis parameters pre yoga and post yoga
was found to be as follows, Total Nasal Airway Resistance in the
20 subjects was 0.44 Pa/cm3/s pre yoga and 0.39Pa/cm3/s post
yoga at 150Pa with P<0.05. Pulmonary function test parameter
FEV1/FVC% pre yoga was 66.12 and 79.51 post yoga with
P<0.001***. . The subjective analysis parameters was found to
be as follows, the Physical component score of the SF-12 health
survey questionnaire was 38.62 pre yoga and 41.99 post yoga
with P<0.05* and Mental component score of the SF-12 health
survey questionnaire was 40.04 pre yoga 45.07 post yoga with
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P<0.01**, and the SNOT questionnaire score was 12.77 pre yoga
and 10.05 post yoga P<0.001***.

Discussion

Allergic Rhinitis (AR) is defined as inflammation of the
membranes lining the nose, and is characterized by nasal
congestion, rhino rhea, sneezing, itching of the nose and/or
post-nasal discharge [46]. It is often viewed, as a trivial disease
but can significantly affect the quality of life (QOL) by causing
fatigue, headache, sleep disturbances and cognitive impairment
[47] Allergic Rhinitis is also closely related to asthma and, 1040% of people with rhinitis have concomitant asthma [47].
According to WHO (2007), the global burden of allergic rhinitis
was estimated to be 400 million [48] and the prevalence among
adults ranges between 10% and 32% in Asia Pacific region [49].
Despite the high burden, there is paucity of community based
studies in India, determining the burden and factors associated
with allergic rhinitis. Medications provide some relief, but
improvement is only partial. Anti-IgE shots show better efficacy,
but are still very expensive [50].

Tobacco smoke exposure remains common and has been
linked with an increased risk of multiple upper respiratory
conditions in various age groups. Significant associations have
been suggested between tobacco smoke exposure and chronic
sinusitis [51], asthma [52] and allergic rhinitis [53]. In developing
countries such diseases pose a serious socio economic burden.
Cost effective options and alternative therapy such as yoga will
serve as a solution to manage Allergic rhinitis. Pranayama is an
integral part of Hatha yogasanas. As a deep breathing technique,
pranayama reduces dead space ventilation and decreases work
of breathing. It also refreshes the air throughout the lungs, in
contrast with shallow breathing that refreshes the air only
at the base of the lungs [54]. Regular practice of pranayama
improves cardiovascular and respiratory functions, improves
autonomic tone toward the parasympathetic system, decreases
the effect of stress and strain on the body and improves physical
and mental health [55-57]. Pulmonary function parameters
(PFT) provide important clinical information to identify and
quantify the defects and abnormalities in the functioning of
the respiratory system. A study by Dinesh etal ,after 12 weeks
of fast pranayama training FEV1 /FVC, PEFR, and FEF25-75
were significantly improved (P = 0.02, P< 0.001, and P< 0.001,
respectively) compared with the values at baseline. Yadav and
Das attributed that improvement in the PFT parameters by yogic
practices due to increased respiratory muscle strength, clearing
of respiratory secretions and using the diaphragmatic and
abdominal muscles for filling the respiratory apparatus more
efficiently and completely. Furthermore, the improvement in
the PFT parameters may be due to rise in thoracic - pulmonary
compliances and broncho dilatation by training in Nadisodhana
pranayamas [58]. Stimulation of pulmonary stretch receptors
by inflation of the lung reflexely relaxes smooth muscles of
larynx and tracheo bronchial tree. Probably, this modulates
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the airway caliber and reduces airway resistance [59].
Previous investigators demonstrated the effect of pranayama
on enhancement of the respiratory muscle efficiency and lung
compliance due to reduction in elastic and viscous resistance of
lung [60]. Furthermore, pranayama acts as stimulus for release
of lung surfactant and prostaglandins into alveolar spaces, which
increases the lung compliances [61]. Total nasal resistance gives
an overall measure of nasal functions and also reflects the degree
of nasal obstruction during breathing [45].
Table 1: Comparison of Total Nasal Airway Resistance at 150 Pa
pressure between Pre yoga and Post yoga in Tobacco smokers with
Allergic Rhinitis P<0.05*, P<0.01**, P<0.001***.
Total Nasal Airway Resistances
at Varied Pressures

Pre Yoga

Post
Yoga

P Value

Mean Resistance at 150 Pa

0.44

0.39

<0.05*

Graph 2: Comparison of FEV1/FVC% Pre yoga and Post yoga
in Tobacco smokers with Allergic Rhinitis.

Table 2: Comparison of FEV1/FVC% Pre yoga and Post yoga in
Tobacco smokers with Allergic Rhinitis. P<0.05*, P<0.01**, P<0.001***.
Spirometric
Value

Pre yoga

Post Yoga

P Value

FEV1/FVC%

66.12

79.51

<0.001***

Table 3: Comparison of Short Form 12- Health Survey questionnaire
scores Pre yoga and Post yoga in Tobacco smokers with Allergic
Rhinitis patients P<0.05*, P<0.01**, P<0.001***.
Components of SF12 Health Survey
Questionnaire

Pre Yoga

Mean Physical Component
Score(PCS) of SF-12 Healthy
survey questionnaire

38.62

41.99

<0.05*

40.04

45.07

<0.01**

Mean Mental Component
Score(MCS) of SF-12 Health
survey questionnaire

Post Yoga

P Value
Graph 3: Comparison of Short Form 12 -Health Survey
questionnaire scores Pre yoga and Post yoga in Tobacco
smokers with Allergic Rhinitis patients.

Table 4: Comparison of Sino Nasal Outcome Test (SNOT)
Questionnaire scores Pre yoga and Post Yoga in Tobacco smokers
with Allergic Rhinitis P<0.05*, P<0.01**, P<0.001***.
SNOT Scores

Pre Yoga

Post Yoga

P Value

Mean SNOT
Scores

12.77

10.05

0.001***
Graph 4: Comparison of Sino Nasal Outcome Test (SNOT)
Questionnaire scores Pre yoga and Post Yoga in Tobacco
smokers with Allergic Rhinitis.

Graph 1: Comparison of Total Nasal Airway Resistance at
150 Pa pressure between Pre yoga and Post yoga in Tobacco
smokers with Allergic Rhinitis.

0055

In our study Table 1 shows the Total Nasal Airway resistance
in 20 subjects where in during preying it was 0.44 and post yoga
it was 0.39 with the p value <0.05*. Graph 1 shows the decrease
in total nasal airway resistance post yoga. Table 2 shows the
Spiro metric measurements i.e, FEV1/FVC% during pre yoga it
was 66.12 and post yoga it was 79.51 with the p value <0.001***.
Graph 2 shows the significant improvement of the FEV1/FVC%
parameter post yoga in the 20 subjects. Table 3 shows the SF12 Health survey components i.e the physical component score
during pre yoga was 38.62 and post yoga was 41.99with the p
value <0.05* and the mental component score during preying
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was 40.04 and post yoga was 45.07 with the p value <0.01**.
Graph 3 shows the significant improvement in the physical
and mental component scores post yoga. Table 4 shows the
SNOT scores which was 12.77 during pre yoga and 10.05 post
yoga with the p value 0.001***. Graph 4 shows the significant
reduction in the SNOT score post yoga.

Conclusion

The study shows that there is decrease in the total nasal
airway resistance and the FEV1/FVC% parameter also show
significant improvement in 20 tobacco smokers with allergic
rhinitis after the regular practice of yoga. The Quality of life
of the subjects has been better as per the SNOT and SF 12
Questionnaire. There have been no scientific studies concerning
the effect of yoga on the airway resistances of tobacco smokers
with allergic rhinitis. Thus this study may form a basis for future
studies focused on the effect of yoga on the tobacco smokers
with allergic rhinitis.
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