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Abstract
Purpose: The present study evaluated the effects of yogic intervention on pulmonary functions in the patients of bronchial asthma and compared with conventional 
pharmacotherapy for three months.

Method: Clinically diagnosed mild to moderate patients (n=100) of bronchial asthma were randomly assigned to 2 Groups. In Group I, patients were given 
conventional pharmacotherapy (inhaled corticosteroids + long acting beta-2 agonists) and Group II additionally received Yoga therapy for 3 months.

Results: Analysis of data showed significant improvement in pulmonary functions (FEV1 and FEV1/FVC%) in Group I patients at1 month, however the effect was 
not persistent during 2nd and 3rd month. Interestingly, persistent significant improvement was observed in pulmonary functions in Group II patients at 1, 2 and 3 
months of treatment, those were given adjunct Yogic intervention with conventional pharmacotherapy. 

Conclusion: The results suggested that Yoga as adjunct therapy enhanced the efficacy of conventional pharmacotherapy in patients of bronchial asthma. 
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Introduction
Bronchial asthma is a chronic inflammatory respiratory disease, 

characterized by complex interactions between inflammatory cells, 
mediators, and cytokines that result in airway constriction and 
airflow obstruction. The presence of airway edema and mucus 
secretion also contributes to airflow obstruction and bronchial 
hyperresponsiveness. The main objectives of asthma management 
are to achieve good symptoms control, diminish acute exacerbations 
and airflow limitation by use of pharmacotherapy with minimal side 
effects. The current pharmacotherapy depends on anti-inflammatory 
agents (corticosteroids, leukotriene inhibitors/antagonists etc.) and 
bronchodilators (β-2 agonists, anticholinergics, methylxanthines etc.), 
but use of these drugs may also cause adverse effects thus resulting in 
poor compliance and incomplete treatment. The pharmacotherapy in 
asthmatics generally results in suppression of airway inflammation 
and reduction of bronchial hyperreactivity and airway obstruction. 
The short-term use of anti-asthma drugs are relatively safe, but chronic 
use may introduce many concerns not only regarding side effects but 
also drug insensitive/refractoriness. Corticosteroids are the mainstay in 
the pharmacotherapy and are widely used for the treatment of asthma, 
by virtue of their anti-inflammatory effects. However, the use of 
corticosteroids (inhalational or systemic) are associated with numerous 
side effects - the most common cause of adrenal insufficiency (systemic) 
and oral candidiasis (inhalation). Chronic use of corticosteroids 
inhibits the function of the hypothalamic-pituitary adrenal axis by 
negative feedback, which may cause adrenal in sufficiency which 
may persist even after the cessation of corticosteroid treatment [1,2]. 
Asthma patients have to depend on medicine lifelong to maintain their 

daily activities, and adverse effects of these drugs are a major reason 
for non-compliance and worsening of the disease. Thus, there is a need 
for devising alternative strategies for the safe and effective treatment 
of this condition. The use of Indian traditional medicinal concepts 
and products are being widely advocated by the Govt. of India and 
it`s Ministry of AYUSH, because of their proven efficacy, safety, easy 
availability, and affordability. Further, interactions between traditional 
and modern systems of medicine are a subject matter of contemporary 
biomedical research. Accordingly, validation of traditional medicinal 
therapeutic regimens by using modern scientific methodology is also 
being encouraged and promoted. Traditional medicinal systems like 
Yoga could provide the answer for such situations in various chronic 
pathophysiological conditions, where the efficacy and safety of modern 
medications are inconsistent and unconvincing. Yoga, besides being 
a science, is an important way of life that has strongly emerged as 
alternative form of traditional therapy, particularly for chronic diseases, 
and the benefits are being acknowledged globally [3,4]. 

The present study evaluated the efficacy of daily yogic intervention 
for three months in the management of bronchial asthma by assessing 
the pulmonary functions of patients. Pulmonary function tests (PFT) 
are an important set of investigations used for monitoring lung 
functions of patients with respiratory pathology. It is a non-invasive 
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and valuable investigation in the diagnosis and management of patients 
with suspected or previously diagnosed respiratory disease [5]. Asthma 
is generally characterized by complete reversible airway obstruction, 
but it can also be partially irreversible, due to persistent inflammation. 
This, in turn, increases resistance to expiratory flow and may lead to 
decrease in forced respiratory volumes and flow rates [6,7]. Other 
parameters of the PFT include FVC (Forced Vital Capacity) and FEV1/
FVC %. FVC is the total volume of air exhaled after a full inhalation and 
FEV1/FVC is the percentage of the vital capacity which is expired in the 
first second of maximal expiration. The FEV1 (volume of air expired in 
the first second during maximal expiratory effort) is the most widely 
used parameter to measure the mechanical properties of the lungs. It 
can be expressed as a percentage of the predictive value which allows 
classification of the severity of the impairment. The calculation of 
FEV1/FVC is a better index and allows the identification of obstructive 
or restrictive ventilatory defects. A FEV1/FVC < 70 % where FEV1 is 
reduced more than FVC, signifies an obstructive defect [8].

Material and method
The present study was a randomized, open label, parallel design, 

controlled clinical study to evaluate the effects of adjunct Yoga 
therapy on pulmonary functions in patients of bronchial asthma, 
selected from the outpatient’s department of the Vishwanathan Chest 
Hospital, Vallabhbhai Patel Chest Institute, Delhi. The study was 
carried out jointly by the Clinical Pharmacology Unit, Department of 
Pharmacology and Vishwanathan Chest Hospital, Vallabhbhai Patel 
Chest Institute. The study was initiated after obtaining the approval of 
the Institutional Ethical Committee and was conducted according to 
the ICH-GCP guidelines. 

Subjects

In this study, total 100 patients of mild to moderate bronchial 
asthma from outdoor facilities were enrolled and randomly assigned 
to 2 Groups, after taking into consideration the laid down exclusion 
and inclusion criteria. After dropout of 15 patients, 5 patients from 
Group I and 10 patients from Group II, there were 45 patients in Group 
I (conventional therapy) and 40 patients in Group II (conventional 
therapy with Yoga therapy) in the study.

Instruments

Spirometry is the most reliable method to assess the lung functions, 
specifically the amount (volume) and/or speed (flow) of air that can be 
inhaled and exhaled. Computerized portable spirometer with ultrasonic 
flow head (Model: NDD Easy one PC Ultrasonic spirometer, USA) 
was used for the assessment. Spirometry is the most effective way of 
determining the severity, allowing calculation of % predicted FEV1 and 
FVC from the resulting volume-time curve produced. The predicted 
values were calculated according to the age, height and weight of the 
patient and compared to the corresponding measured data, customize 
according to north Indian population with ethnic group correction to 
measure FEV1, FVC and FEV%.

Interventions

In order to compare the extent of asthma control achieved after 
three months of respective treatment in two Groups i.e. a Group of 
patients on conventional pharmacotherapy and another Group with 
conventional pharmacotherapy and adjunct yogic intervention, PFT 
was done. Conventional therapy (Group I) consisted of patients on 
inhaled corticosteroids + long acting beta-2 agonists (ICS + LABA), 
whereas, Group II comprised of patients who were put on conventional 

therapy (ICS + LABA) + Yoga. Both Groups received SOS short acting 
beta-2 agonists as rescue medication. 

Statistical analysis

Statistical analysis was carried out using the SPSS and graph pad 
prism (version 5.01) for Windows. The data are expressed as Mean 
± SEM and analysed by one-way ANOVA for repeated measures 
followed by post hoc Tukey’s multiple comparison test and paired t-test 
variable appropriate. A minimum P value <0.05 was used as a level of 
significance in all statistical tests. 

Results
Socio-demographic data

Analysis of the data showed that there was no significant difference 
in the age of the patients in both groups. The male: female sex ratio for 
Group I was 21:24 and Group II was 23:17. The mean age for Group 
I was 36±11.99 and Group II was 32±10.33. There was no significant 
difference found statistically in both age and sex distribution, both 
groups were also comparable at baseline with respect to severity of 
asthma. The asthma severity results are summarized in Table 1. 

Pulmonary functions test

Analysis of data showed that pulmonary functions (FEV1 and 
FEV1/FVC %) improved in both the Groups but persistently significant 
improvement was observed in Group II patients only for 3 months. The 
results are shown in Table 2 and Figure 1. 

Discussion
In this study, results showed that FEV1 values were improved 

in both the Groups after treatments, but persistent and remarkable 
percentage increases were observed in Group ІІ as compared to 
Group І. Group I patients showed significant improvement in 
FEV1 after 1 month of pharmacotherapy, but surprisingly the 
percentage improvement in FEV1 decreased, after 2nd and 3rd 
months. Similar findings were observed by Aggarwal et al. [9] 
who reported improvement in PFT parameters after 1 month of 
treatment but not in 2 and 3 months in control Group (conventional 
pharmacotherapy). This can be due to alteration in cortisol 

Bronchial 
Asthma

Group I 
(45)

Group II 
(40)

No. % No. %
Mild 34 75.6 28 70.0

Moderate 11 24.4 12 30
Total 45 100 40 100

Table 1. Distribution of patients as per asthma severity in Group I and Group II

Sample are matched according to severity of asthma, N=45 in Group I and N=40 in Group 
II. 

Parameters Groups Baseline 1 month 2 month 3 month

FEV1 (L)
Group I 2.247 ± 0.12 2.539 ± 0.30 * 2.253 ± 0.16 2.416 ± 0.11
Group II 2.196 ± 0.09 2.506 ± 0.13 * 2.658 ± 0.15 * 2.701 ± 0.12 **

FVC(L)
Group I 3.096 ± 0.12 3.333 ± 0.48 3.032 ± 0.13 3.034 ± 0.12
Group II 3.208 ± 0.15 3.582 ± 0.17 3.304 ± 0.19 3.299 ± 0.16

FEV1/FVC 
(%)

Group I 73.53 ± 1.94 78.37 ± 2.65 * 76.87 ± 3.30 77.23 ± 1.48
Group II 71.42 ± 1.81 74.88 ± 2.07 * 76.18 ± 2.04 * 80.00 ± 1.31**

Table 2. Comparison of pulmonary functions of the patients of bronchial asthma of Group I 
(conventional treatment) and Group II (conventional treatment with Yoga therapy)  

All data are expressed as mean ± SEM. *p <0.05, **p<0.01 based on paired t test 
comparisons with baseline values at 0 month.
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level by treatment with corticosteroids for three months.  It has 
been reported that administration of exogenous glucocorticoids 
(oral, inhalational) at high doses for prolonged periods and even 
small doses for only few days may cause ACTH suppression and 
downregulation of hypothalamic-pituitary-adrenal (HPA) axis.  As a 
result, in the absence of ACTH, the adrenal cortex may lose the ability 
to produce cortisol [10,11,12]. Cortisol  is a  steroid hormone in the 
body and its level is shown to be correlated with inflammation i.e. 
lowered levels of cortisol may increase inflammation in the airways 
[13]. Earlier, Dwyer et al. [14] also suggested that steroid treatment in 
asthmatic patients may result in a low plasma cortisol response, which 
may lead to refractoriness and poor clinical improvement. Interestingly, 
the Group II patients, who received adjunct yogic intervention, showed 
significant, persistent improvement in FEV1 throughout the period of 
follow up i.e. for three months, thus suggesting greater reduction in 
airway obstruction and persistent control of disease. This may be due to 
the fact that yogic intervention could have maintained normal cortisol’s 
level in Group II patients which may have resulted in persistent 
improvement in lung function, as has also been reported by Curtis 
et al. [15]. This is also supported by Bhavanani [16] who showed that 
the practice of Yoga maintains homeostasis of body through improved 
balancing and functioning of the psycho-immuno-neuro-endocrine 
system. However, further studies determining the level of cortisol in a 
larger group of patients will be required to strengthen the hypothesis.

The present results of PFT showed that in Groups II (adjunct 
Yoga Group), the FVC values improved from that of baseline values 
with the Yoga + conventional drug treatment at the end of 1st month, 
which remained persistent for three months, whereas in Group І 
improvement in FVC values was not consistent for three months. 
However, both groups showed statistically insignificant data from 
baseline after 3 months` of respective treatments. Although, FVC, a 
measure of lung volume, is usually decreased in diseases that reduce 
the lungs expansion, reduced FVC can occur despite a normal or 
increased total lung volume and may not be a reliable indicator of 
total lung capacity or restriction, especially in the setting of airflow 
obstruction [8].

The FEV1/FVC is the percentage of the vital capacity which is expired 
in the first second of maximal expiration. The present result showed that 
FEV1/FVC, values were improved in both groups after treatments, but 
persistent and remarkable percentage increase were observed in Group 

ІІ as compared to Group І. Group I showed maximal improvement 
in FEV1/FVC after 1 months of conventional treatment which 
declined after 2nd and 3rd months of treatment. The trend of results 
is similar to that observed with FEV1 and may be due to alteration 
in the levels of endogenous cortisol after corticosteroid treatment. 
However, in Group II statistically significant and persistently 
increases in FEV1/FVC% was observed at the end of each month. 
This suggested greater reduction in airway obstruction in Group II 
patients, i.e. those who received conventional pharmacotherapy + 
adjunct Yogic intervention.

Our results are supported by the previous findings of Sodhi et 
al. [17], who reported that 2 months of Yoga as an adjunct therapy 
significantly improved pulmonary functions in bronchial asthma 
patients. Nagarthna and Nagendra [18] also showed that peak flow 
rate was improved after 54 months of yogic intervention in patients 
of bronchial asthma. The results of the present study are comparable 
to that of Vempati et al. [19] which showed significant, steady and 
progressive improvement in FEV1 and FEV1/ FVC% in the Yoga Group 
but not in the control Group - thus indicating the efficacy of Yoga. Singh 
et al. [20] also reported statistically significant improvement in FEV1 
and FEV1/FVC% of lung function after 2 months of Yoga practices + 
life style modification, which included a diet chart and sleeping pattern. 
The results are comparable to our findings, although, in the present 
study, only a fixed protocol of Yoga was given without any life style 
modification. Similarly, Biju et al. [21] showed significant improvements 
in FEV1 and FEV1/FVC% in the case Group as compared to control 
Group whereas no significant change occurred in FVC. Harika et al. 
[22] also showed statistically significant improvement in FEV1, FVC 
but not in FEV1/FVC%. Agnihotri et al. [23] reported improvement in 
pulmonary function and concluded that Yoga as an adjuvant therapy to 
standard medical therapy may be an effective alternative in the asthma 
management.

Conclusion
Pharmacotherapy with corticosteroids is highly effective 

treatment in bronchial asthma because of anti-inflammatory activity 
but in long-term use may cause alteration in cortisol level which 
may result in poor clinical improvement. It can be concluded that 
Yoga as an adjunct therapy in patients of bronchial asthma showed 
persistent improvement in pulmonary functions, this may be due to 
maintenance of homeostatic balance of body. 
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