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ABSTRACT 
A study of the effect of yoga therapy programme on 46 indoor patients of chronic bronchial asthma on exercise capacity, 
pulmonary functions and blood gases was conducted. Exercise capacity was measured by 3 tests: (i) 12 min walk test (12 - md); 
(ii) physical fitness index (PFI) by modified Harvard step test; and (iii) Exercise -Liability index (ELI). Yoga therapy programme e 
resulted in a significant increase in the pulmonary functions and exercise tolerance. A one-year follow-up study showed a good to 
fair response with reduced symptoms score and drug requirements in these subjects. It is concluded that yoga therapy is 
beneficial for bronchial asthma. 
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INTRODUCTION 
Yoga is a traditional system of India for promotion of physical 
and mental health. Yoga involves an integration of visceral 
cleansing techniques (Shat-kriyas), physical conditioning by 
practice of certain body postures (asanas) and breathing exer- 
cises (pranayama). Some of these procedures have been ap- 
plied for treatment of bronchial asthma"). However, most of 
these studies were conducted on outpatients. The present in- 
vestigation was conducted to evaluate the response of hospi- 
talised asthma patients to a specific and controlled yoga therapy 
programme. 

MATERIALS AND METHODS 
Forty-two patients (31 men and 11 women) with clinical and 
functional evidence of moderate to severe bronchial asthma 
were selected from outpatients. Grading of asthma severity 
and activity was done on the basis of (i) requirement of 
bronchodilator therapy, and (ii) frequency and persistence of 
asthma exacerbations according to criteria proposed by Galent 
et alt't. Patients with moderate asthma required daily 
bronchodilators, while severe asthmatics needed daily 
bronchodilators with frequent administration of steroids. Each 
patient had a history of symptoms and signs consistent with 
chronic bronchial asthmatbt. None of these patients had detect- 
able coronary artery or other significant illness. Each patient 
had a chest X-ray, ECG, routine laboratory tests and spirometry 
(9-L water sealed spirometer). The physical characteristics of 
the patients are given in Table I. After initial assessment, they 
were admitted to our hospital for a period of 40 clays. They 
were given vegetarian diet and daily yoga training for 192 

hours in the morning and one hour in the evening according to 
a specific and pre -fixed protocol(?). Yoga practice comprised 
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(i) visceral cleansing procedures, (ii) body postures, and (iii) 
breathing exercises. All procedures were practised sequentially 
in the morning but in the evening only body postures and 
breathing exercises were practised. No drugs including 
bronchodilators were given for 12 hours before any test and as 

far as possible tests were conducted during the stable phase of 
their illness. 

Measurement of exercise performance 
With informed consent, exercise performance was assessed by 
three tests: (i) 12 minutes walk test(12-md): this was the dis- 
tance a patient could walk in 12 mins or less in an enclosed 
corridorm; and (ii) physical fitness index (PFI) was measured 
by modified Harvard step test'''. This test was performed by 
stepping on and off a stool (stepping height 46 cm) at a rate of 
30 steps/minute for 5 minutes, unless obliged to stop sooner. 
The stepping rate was controlled with the help of a metro- 
nome. The time of exercise and pulse rates were recorded after 
termination of exercise and PFI was scored as : 

PFI = Duration of exercise in secs x 100 

2 (RPR, + RPR, + RPR,) 

where RPRI = Recovery pulse rate between 60 secs -90 secs. 
RPR, = Recovery pulse rate between 120 secs -150 secs. 
RPR, = Recovery pulse rate between 180 secs -210 secs. 

Arterial capillary blood"ot were sampled before and after 
the end of this test and p02, pCO2 and pH were determined in 

duplicate with a blood gas analyser (AVL-938, Switzerland). 
(iii) For measurement of exercise liability index (ELI) free 
range running was donc. This test was repeated the next day if 
the pulse rate did not reach 150-160 /min (PEER) at the end of 
the run"'). 

Peak expiratory flow rates (PEER) were measured before, 
during (at 2 min intervals) and after (at intervals of 5 min for 
30 min) and ELI was calculated by the procedure of Koning 
and Godfrey"'t. All tests were repeated within 3 days before 
completion of therapy period of 40 days. Changes in measure- 
ment were analysed by students 't' test for paired values. A 
`p' value of less than 0.01 was considered significant. 

Follow-up 
Patients were asked to attend a follow-up clinic once a month. 
A questionnaire concerning frequency of asthma, the medica- 
tion used, and work day lost due to asthma was regularly 
mailed to them0't. On follow-up day, physical examination, 
PFI measurement and of dyspnoea experienced on various 
physical work, applying a modified Medical Research Council 
Scale"') was assessed (Appendix I). 
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Table 11 - Results of Exercise Tests in 42 Asthmatic 
Patients 

Appendix I - Modified Medical Research Council (MRC) 
Dyspnoea scale 

Grade Description 

0 Not troubled with breathlessness except on strenu- 
ous exercise or work. Have not abstained from 
work due to asthma. 

1 Feel shortness of breath on running but have not 
abstained from work due to asthma. 

2 Walk slower than other people, but able to func- 
tion and do work. 

3 Need to rest or stop for breath after a few minutes 
walk. 

4 Severely bothered with breathlessness. 

The response to yoga practice was graded as follows: 
Good: The patient remained asymptomatic without medica- 

tion, without disability due to asthma. The MRC 
dyspnoea scale decreased to 1 or less. 

Fair: The patient showed symptomatic improvement with 
decrease in MRC dyspnoea scale, but required medi- 
cation on some days in one year, but no abstinence 
from work due to asthma. 

Poor: The patient required frequent medical treatment, dis- 
ability due to asthma with no change in MRC dyspnoea 
rating. 

RESULTS 

Table I - Demographic Measurements of 42 patients with 
Bronchial Asthma 

Parameters 
Yoga Taiping 

Before After 

1. Age (yrs) 48.2 ± 4.17 - 

2. Duration of 10.6 + 7.48 
disease (yrs) 

3 BMI (kg/m2) 20.4 ± 3.63 20.7 ± 3.14 

4. RR (breath/min) 20.7 ± 4.23 18.1 ± 3.16 

5. HR (beat/min) 98.7 +17.42 92.4 ± 13.15 

6. fEV1 (% pred) 40.8 ± 8.27 52.6 ± 7.18* 

7. PEFR (lit/min) 28.5 ±46.70 36.8 ± 57.20 

Values are mean ± SD. xy <0.01 

Definition of abbreviations: 
BMI = Body Mass Index 
RR = Resting Respiration rate 

IIR = Rest Bean rate 

FEV; = Forced expiratory volume in one second 
%prat = Percent predicted of normal value 

PEER = Peak expiratory flow rate. 

Yoga training resulted in a small decrease in resting heart rate 
(HR) and respiration rate (RR) and a significant increase in 
FEV1 and PEFR (Table I). Yoga improved the exercise per- 
formance capacity and exercise tolerance as indicated by the 
significant increase in 12-md and PEI and decrease in ELI 
after 40 days of yoga training. There was a small but signifi- 
cant decrease in HR and RR at the end of strenuous exercise, 
after yoga training (Table II). Resting pCO2 and pH did not 
show any change but p02 increased, post training. On exercise 
performance (Step test) there was significant increase in p02 
from pre -training values (Table Ill). Only 31 (74%) could be 
followed up for one year. These patients continued to practise 
yoga for 15-30 minutes everyday. Out of these, 18 patients 

Yoga Training 

Before After 

1. 12 and (metres) 482.4 ± 101.5 520.2 ± 91.6* 

2. PEI 29.9 + 12.2 45.1 + 11.3* 

(i) RR max 35.4 ± 5.39 31.3 ± 5.24* 

(ii) 11R max 144.8 ± 18.83 129.2 ± 82.8 

3. ELI 63.8 ± 18.9 52.5 ± 14.3* 

Values shown are mean ± S.D. np <0.01 

Definition of abbreviations- 
12 and = Distance in metres walked in 12 ndn: 

Pit = Physical timesº index assessed by step test 

RR max = Maximum respiration late at citaination of step test 
tiR max = Maximum bean rate at termination of step test; 

ELI = Exercise -induced bronchial liability index 

Table IIl - Comparison of Blood pO2 pCO2, and pH in 
Asthmatic Subjects 

Yoga Training 

Before After 

1. Pa02 mmHg 69.4 ± 6 96 76.5 ± 11.9* 

(Resting) 

2. Pa02 mmHg 73.6 ± 8.9 80.0 ± 6.82* 
(Post exeriese) 

3. PaCO2 mmHg 37.6 ± 3.39 37.6 ± 4.13* 
(Resting) 

4. PaCO2 mmHg 41.5 ± 5.17 39.5 ± 4.98* 
(Post exercise) 

5. pH (Resting) 7.3888 ± 0.045 7.385 ± 0.025 

6. pH (post exercise) 7.378 ± 0.064 7.383 ± 0.031 

Values shown me meat ± S D,'p <0.01 

Post exercise = At termination of Harvard step test. 

'fable IV - Results of one-year follow-up of 
31 Asthmatic patients 

Severity Follow-up Response Pattern 

of Asthma (B) (A) Good Fair Poor 

Mild - 19 15 3 1 

Moderate 23 7 3 2 0 
Severe 8 5 0 2 3 

Total 31 31 18 7 4 

B Before Yoga 

A: After Yoga 

initially with moderate to severe asthma remained asympto- 
matic for one year, while 13 required medical treatment at one 
time or other (Table IV). 

DISCUSSION 
Exercise reconditioning programme"') has been recommended 
for rehabilitation of chronic bronchial asthma patients. Yoga 
involves integration of techniques of cleansing respiratory 
tract14'61, physical conditioning") and breathing exercise(' 8) and 
has been reported to have good response in the treatment of 
asthma" -41. Yoga is being applied as an adjunct therapy for 
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patients with chronic airways obstruction19t. The present in- 
vestigation demonstrates that a specific yoga therapy pro- 
gramme decreases the exercise -induced bronchoconstrictive re- 
sponse in patients of chronic bronchial asthma. There is no 
similarity between the physical exercise and yoga techniques. 
Yoga techniques employed in the present study were: (i) cer- 
tain visceral cleansing procedures; (ii) maintenance of certain 
body postures; and (iii) breathing training. It is hypothesised 
that yogic cleansing procedures help in removal of secretion 
from bronchial tree") and yogic breathing exercises provide 
training in the efficient use of abdominal and diaphragmatic 
muscle in breathingt1t). Yogic postures reduce psychological 
over-activity(i') in asthmatic and also induce an increase in 

muscle efficiencyt'B). In recent years, some studies have indi- 
cated the possible application of yoga for management of asth- 
matic patients. However, these were conducted on outpatients 
and yoga techniques either were not specified or varied. In the 
present investigation, all subjects were admitted in a hospital 
and were given a specific intensive yoga training for 40 days, 
which was followed by home yoga practice for one year. The 
evaluation of response to yoga practice to MRC, 12 - tad. ELI 
and blood gases are some of the well documented tests to 

assess disability in patients with dyspnoea. The increase in 12- 
md, and reduction in ELI and MRC rating reflect the good 
response of chronic asthma patients to yoga. It is concluded 
that yoga therapy is a feasible and economical mode of treat- 
ment and rehabilitation for patients of chronic bronchial asthma. 
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SUNTEC CITY WILL SOON 
!I BE JUST A MINUTE'S STROLL AWAY. 

(VIA OUR VERTICAL LIMOUSINES)1. 
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Very soon the impressive Singapore Internati 

Convention and Exhibition Centre (Suntec City t 

friends) will be completed just next door to The 

Pacific Hotel. 

I low close will it be? Well, if you look stra 

down from the headline of the ad you'll find it. 

Which means our business guests can cast 

stroll to their conventions. After a short ride in on 

our vertical limousines. 

We also conduct conferences on our own at 

Pan Pacific Hotel. Whether it's a small gathering I 

dozen executives or a general session for 1200 our 

seasoned banquet and conference managers will en 

your plans stay planned. 

Even if those plans are simply to pamper you 

at one of our 8 varied restaurants or bars. Or lighter 

wallet at the super shops in nearby Marina Square. St 

East Asia's largest shopping mall. Then, stroll back tc 

' warm welcome that awaits you from our doorwol 

Doorwoman? Well, we arc a little unconventional. 

The Pam Pacific Hotel Singapore. Prescribe( 

'114 business people. By business people. 
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° Till'. PAN PACIFIC HOTEL 
Singapore 

MARINA SQUARE 7 RAFFLES BOULEVARD, SINGAPORE 0103. TEL (65) 336 8111, FAX: (65) 3391861 (RESERVATIONS AND INCOMING GUEST FAXES), (65) 336 4731 (SALES/ 
FOR CILS RESERVATIONS, USE THE ACCESS CODE 'PP, OR CONTACI' ni E 1101EL DIRECT. 


