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Abstract :  The role of yoga breathing exercises,  as an adjunct treatment
for  bronchial  asthma is  well  recognized.  One hundred twenty patients  of
asthma were randomized into two groups i.e Group A (yoga training group)
and Group B (control group). Each group included sixty patients. Pulmonary
function tests were performed on all the patients at baseline, after 4 weeks
and then after 8 weeks. Majority of the subjects in the two groups had mild
disease (34 pat ients  in  Group A and 32 in  Group B).  Group A subjects
showed a statistically significant increasing trend (P<0.01) in % predicted
peak expira tory f low rate  (PEFR),  forced expira tory volume in  the  f i rs t
second (FEV1), forced vital capacity (FVC), forced mid expiratory flow in
0.25–0.75 seconds (FEF25-75) and FEV1/FVC% ratio at 4 weeks and 8 weeks
as compared to Group B. Thus, yoga breathing exercises used adjunctively
with standard pharmacological treatment significantly improves pulmonary
funct ions  in  pat ients  with  bronchial  as thma.
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reported improvement of the various disease
parameters  in  as thmat ics  wi th  the  use  o f
pranayama and  con t ro l led  ven t i l a t ion
exerc i ses .  On  the  o ther  hand ,  s tud ies  by
Khanam e t  a l  (11) ,  Cooper  e t  a l  (12)  and
Vedanthan  e t  a l  (13)  have  shown no
addi t ional  benefi t  of  pranayamic breathing.
S ingh  e t  a l  (8 )  and  Thomas  (14)  have
concluded that  the usefulness  of  control led
vent i l a t ion  exerc i ses  in  as thmat ics  should
further  be invest igated.  Thus the results  of
various studies on the efficacy of pranayama
and other breathing techniques in asthmatics
have  been  var iab le .  In  the  l igh t  o f  these

INTRODUCTION

Bronchia l  as thma bes ides  be ing  a
chronic inflammatory disease of the airways
a l so  has  psychosomat ic  imbalance  and  an
increased vagal tone as i ts  et iopathogenesis
(1, 2). Yoga therapy readjusts the autonomic
imbalance ,  con t ro l s  the  ra te  o f  b rea th ing
and  thus  a l t e r s  var ious  phys io log ica l
variables (3, 4).

Studies by Nagarathna and Nagendra (5),
Murthy et al (6), Kumar et al (7), Singh et
al  (8) ,  Jain et  al  (9)  and Singh (10),  have
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exerc i ses ) ,  kapa labha t i  ( c lean ing  brea th) ,
bhas t r ika  ( rap id  and  deep  resp i ra to ry
movements l ike that  of the bellows),  ujjayi
(loud sound producing pranayama) and sukha
purvaka  pranayama (easy  comfor tab le
breathing) .  Each yoga t ra ining session was
of  45  minutes  dura t ion  per  week  wi th  a
trained instructor  for  a  period of  8 weeks.
Pa t ien t s  were  ins t ruc ted  to  p rac t ice  a t
home,  45  minutes  twice  da i ly  on  a l l  days
of  the  week.  The subjects  a lso  mainta ined
a  d ia ry  record  of  each  day  of  the  yoga
prac t ice .

Pu lmonary  func t ion  tes t s  (PFT)  were
performed on patients of both the groups at
base l ine ,  a f te r  4  weeks  and  aga in  a f te r  8
weeks .  The  tes t s  were  done  on  a
computer ized  sp i rometer ,  MEDSPIROR
(Medsystem Pvt .  Ltd. ,  Chandigarh) .

The  fo l lowing  pu lmonary  func t ion  tes t
parameters  were  recorded:  peak  expi ra tory
flow rate (PEFR), forced expiratory volume
in  the  f i r s t  second  (FEV 1) ,  fo rced  v i ta l
capacity (FVC), forced mid expiratory flow
in  0 .25–0 .75  seconds  (FEF 25-75)  and  FEV 1/
FVC%. Spirometric tests were done 4 hours
af te r  the  l as t  dose  o f  shor t  ac t ing
bronchodi la tor  and  12  hours  a f te r  the  las t
dose  of  long  ac t ing  bronchodi la to r .  The
readings were taken thr ice and the best  of
three  readings  was  noted .  The  percentages
of  the  p red ic ted  va lues ,  ra ther  than  the
ac tua l  va lues  were  used  for  ana lyz ing  the
d a t a .

Data  was  co l lec ted ,  t abu la ted  and
analyzed using paired t- test  for  comparison
of means and chi-square test for two-by-two
tables. ‘P’ value of 0.05 was taken as cut off
for the measure of significance.

var iab le  f ind ings ,  the  p resen t  s tudy  was
conduc ted  to  assess  the  ou tcome of  yoga
training on pulmonary functions in patients
wi th  bronchia l  as thma.

MATERIALS AND METHODS

The present study included one hundred
and twenty patients, of either sex, diagnosed
wi th  bronchia l  as thma.  The  s tudy  was
conducted  in  the  Depar tments  of  Medic ine
and Physiology, Christian Medical College &
Hospi ta l ,  Ludhiana .  The  pa t ien t s  were
recru i ted  f rom our  hosp i ta l  and  f rom the
yoga  camps  organ ized  in  Ludhiana .  The
Ins t i tu t iona l  E th ica l  Commit tee  approved
this study. Non-smokers in the age group of
17–50 years with mild to moderate grades of
bronchia l  as thma as  per  Nat iona l  As thma
Educa t ion  and  Prevent ion  Programme
(NAEPP)  [15]  were  inc luded .  Al l  pa t ien t s
remained  on  the i r  p resc r ibed  t rea tment
dur ing the  s tudy.

Pat ients  wi th  a  h is tory  of  tuberculos is ,
chronic obstructive airway disease (COPD),
d iabe tes ,  r ena l  fa i lu re ,  coronary  a r te ry
d isease  and  musculoske le ta l  ches t
deformi t ies ,  r esp i ra to ry  t rac t  in fec t ions
within the previous 6 weeks and engagement
in  any  regu la r  exerc i se / t ra in ing  were
excluded.

Pa t ien t s  were  randomized  in to  the
following two groups :

Group A : Yoga training group.

Group B : Control  group.

Yogic  exerc i ses  used  by  the  pa t ien t s
inc luded  pranayamas  (deep  brea th ing
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Percentage of predicted PEFR was higher
in Group A subjects than in Group B at both
periods of measurement,  but the differences
were  s ta t i s t ica l ly  not  s igni f icant .  Group A
subjec t s  showed a  s ta t i s t i ca l ly  s ign i f ican t
increasing trend in % PEFR over time: from
79.81±10.78 % at baseline to 80.75±10.17%
at  4  weeks  to  82 .45±10 .17% a t  8  weeks
(P<0.01)  whi le  Group  B sub jec t s  showed
variable change (Table I) .

Percentage of predicted FEV1 was higher
in  Group A subjects  than in  Group B,  the
differences being stat is t ical ly s ignif icant  at
bo th  per iods  o f  measurement  (Table  I ) .

RESULTS

The  mean  age  of  sub jec t s  in  Group  A
was 38.77±9.92 years (range 20 to 50 years)
and in Group B was 35.55±10.62 years (range
17 to 50 years). The number of male subjects
was  34  in  Group  A and  37  in  Group  B.
Majority of the subjects had mild disease (34,
in  Group  A and  32 ,  in  Group  B) .  Mean
durat ion of  disease was 7.70±5.54 years  in
Group A and 6.57±4.32 years in Group B.

The baseline parameters were comparable
be tween  the  yoga  and  the  con t ro l  g roup
(P>0.01 for all).

TABLE I : Var ia t ions  in  pu lmonary  func t ion  t e s t s  in  bo th  the  g roups .  Da ta  a re  g iven  as
the  mean±SD of  pe rcen tages  o f  the  p red ic ted  va lues  o f  a l l  t he  pa ramete r s .

Parameter Group Basel ine 4 Weeks 8 Weeks
Comparisons between Paired

P-valuedifferent time periods t-value

Peak Expiratory Yoga 79.81± 80.75± 82.45± Baseline vs 4 weeks 3.27 <0.01
Flow Rate group 10.78% 10.17% 10.17% Baseline vs 8 weeks 7.40 <0.01

4 weeks vs 8 weeks 5.76 <0.01
Control 79.53± 79.20± 79.42± Baseline vs 4 weeks 1.20 >0.10
group 8.29% 8.09% 8.26% Baseline vs 8 weeks 0.55 >0.10

4 weeks vs 8 weeks 0.94 >0.10
Forced Expiratory Yoga 79.63± 81.03± 83.16± Baseline vs 4 weeks 3.61 <0.01
Volume in the group 10.35% 9.75% 10.49% Baseline vs 8 weeks 6.28 <0.01
first second 4 weeks vs 8 weeks 4.60 <0.01

Control 77.48± 77.38± 77.26± Baseline vs 4 weeks 0.57 >0.10
group 9.67% 9.90% 9.86% Baseline vs 8 weeks 0.77 >0.10

4 weeks vs 8 weeks 0.57 >0.10
Forced Vital Yoga 84.33± 85.33± 86.67± Baseline vs 4 weeks 3.61 <0.01
Capacity group 11.05% 10.94% 10.72% Baseline vs 8 weeks 6.19 <0.01

4 weeks vs 8 weeks 5.00 <0.01
Control 83.52± 83.56± 83.37± Baseline vs 4 weeks 0.28 >0.10
group 9.77% 9.88% 10.00% Baseline vs 8 weeks 0.51 >0.10

4 weeks vs 8 weeks 0.85 >0.10
FEV1/FVC ratio Yoga 94.15± 96.33± 96.60± Baseline vs 4 weeks 3.29 <0.01

group 10.81% 9.92% 9.67% Baseline vs 8 weeks 3.06 <0.01
4 weeks vs 8 weeks 0.38 >0.10

Control 93.67± 93.41± 93.13± Baseline vs 4 weeks 0.48 >0.10
group 8.78% 8.55% 8.94% Baseline vs 8 weeks 0.88 >0.10

4 weeks vs 8 weeks 0.72 >0.10
Forced Mid Yoga 75.41± 76.88± 79.50± Baseline vs 4 weeks 4.02 <0.01
Expiratory Flow group 10.42% 10.75% 11.75% Baseline vs 8 weeks 5.42 <0.01
25%-75% 4 weeks vs 8 weeks 4.17 <0.01

Control 75.88± 75.99± 75.56± Baseline vs 4 weeks 0.99 >0.10
group 10.53% 10.71% 10.84% Baseline vs 8 weeks 1.32 >0.10

4 weeks vs 8 weeks 2.23 >0.05

Note: P value for comparisons at baseline between the yoga and the control groups was >0.10 for all parameters.
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Group  A sub jec t s  showed a  s ta t i s t i ca l ly
significant increasing trend in % FEV1 over
t ime:  f rom 79 .63±10.35% a t  base l ine  to
81.03±9.75% at 4 weeks to 83.16±10.49% at
8  weeks  (P<0.01  in  a l l  cases ) .  Group  B
subjec t s  on  the  o ther  hand  showed a
decreas ing  t rend .

Percentage of predicted FVC was higher
in Group A subjects than in Group B at both
periods of measurement,  but the differences
were s ta t is t ical ly  not  s ignif icant  (Table  I ) .
Group  A sub jec t s  showed a  s ta t i s t i ca l ly
significant increasing trend in % FVC over
t ime:  f rom 84 .33±11.05% a t  base l ine  to
85.33±10.94% at 4 weeks to 86.67±10.72% at
8 weeks (P<0.01 in all cases), while Group B
subjects showed variable change in % FVC
with  an  overa l l  decrease  which  was
stat is t ical ly not  s ignif icant .

Percen tage  of  p red ic ted  FEV1/FVC was
higher in Group A subjects than in Group B
at  bo th  per iods  o f  measurement  bu t  the
difference was s tat is t ical ly  s ignif icant  only
at  8 weeks (96.60±9.67% vs.  93.13±8.94%,
P<0.05) (Table I). Group A subjects showed
an  increas ing  t rend  in  % FEV1/FVC over
t ime:  f rom 94 .15±10.81% a t  base l ine  to
96.33±9.92% at 4 weeks to 96.60±9.67% at 8
weeks (P<0.01 from baseline to 4 weeks and
to 8 weeks; P>0.10 from 4 weeks to 8 weeks),
whereas  Group  B sub jec t s  showed a
decreasing trend in % FEV1/FVC.

Percen tage  of  p red ic ted  FEF 25-75  was
higher in Group A subjects than in Group B
at  bo th  per iods  o f  measurement ,  bu t  the
differences were statist ically not significant
(Table  I ) .  Group  A sub jec t s  showed a
s ta t i s t ica l ly  s igni f icant  increas ing  t rend  in
% FEF25-75 over t ime: from 75.41±10.42% at
base l ine  to  76 .88±10 .75% a t  4  weeks  to

79 .50±11 .75% a t  8  weeks  (P<0 .01  in  a l l
cases ) .  Group  B sub jec t s  showed var iab le
changes in % FEF25-75, including a statistically
s ign i f ican t  decrease  be tween  4  weeks  and
8 weeks .

DISCUSSION

Asthma i s  assoc ia ted  wi th  increase  in
a i rway  res i s tance ,  decrease  in  fo rced
resp i ra t ion  vo lumes  and  f low ra tes ,
hyper in f la t ion  of  the  lungs  and  increased
work of breathing (15, 16).

Apar t  f rom the  convent iona l
pharmacologica l  modes  of  as thma
management ,  va r ious  modal i t i es  cur ren t ly
ca tegor ized  as  complementary  and
alternative medicine (CAM), which includes
the ancient practice of yoga are emerging as
adjunct therapies for asthma (17). Breathing
re - t ra in ing  i s  be ing  increas ing ly  used
throughout the world by many patients with
asthma (3, 18).

Pranayama may have psychophysiological
benefits by increasing the patient’s sense of
control over stress and thus aids in reducing
the i r  au tonomic  a rousa l  fac tors .  Yoga
s tab i l i zes  au tonomic  equ i l ib r ium wi th
a  tendency  towards  parasympathe t ic
dominance  ra ther  than  s t ress - induced
sympathe t ic  dominance .  Yoga  therapy
readjusts  the autonomic imbalance,  controls
the  ra te  o f  b rea th ing  and  re laxes  the
volun ta ry  insp i ra to ry  and  exp i ra to ry
musc les ,  which  resu l t s  in  decreased
sympathetic reactivity (3, 4). Yoga increases
respi ra tory  ef f ic iency,  ba lances  ac t iv i ty  of
opposing muscle groups and slows dynamic
and  s ta t ic  movements .  Pranayama may be
usefu l  in  pa t ien t s  o f  perennia l  b ronchia l
asthma with mild to moderate symptoms (6).
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This  s tudy  was  conduc ted  wi th  the
purpose of finding out the outcomes of yoga
training on pulmonary functions in patients
with mild to moderate  grade of  asthma.

Nagarathna and Nagendra (5) reported a
male to female ratio of 38:15. In the present
study, the male to female ratio was 34:26 in
Group A and 37:23 in Group B.

Various studies on the effect of yoga in
as thmat ics  have  cons idered  vary ing  grades
of severity of the disease.   Singh et  al  (8)
and Sabina et al (19) in their study included
pa t ien t s  wi th  mi ld  to  modera te  g rades  o f
as thma.  In  the  present  s tudy pa t ients  wi th
mild disease were (34,  56.67% in Group A
and 32, 53.33% in Group B).

In the study by Murthy et al (6) the mean
duration of disease was 7 years in males and
5  years  in  females .  The  mean  dura t ion  of
disease in our study was 7.70±5.54 years in
Group A and 6.57±4.32 years  in  Group B.
The mean duration of disease in this  study
was  low probably  due  to  the  exc lus ion  of
severe  as thmat ics  in  which  progress ion  of
d i sease  may  have  caused  the  dura t ion  of
disease  to  increase .

Murthy et  al  (6) in their  study reported
a stat ist ically significant  increase in PEFR.
Simi la r ly ,  in  a  s tudy  by  S ingh  (10)  a
significant improvement in PEFR was noted
in  pa t ien t s  who used  the  P ink  Ci ty  Lung
Exerc i se r  (PCLE) ,  a  dev ice  which  imi ta te
pranayama breathing exercise.  On the other
hand, Kumar et al (7) found no statistically
s ign i f ican t  d i f fe rence  in  PEFR af te r
pranayama.  In  the  present  s tudy,  Group A
subjec t s  showed a  s teady  and  s ta t i s t i ca l ly
significant increasing trend in % PEFR over
t ime  whi le  Group  B sub jec t s  showed an

overa l l  decrease  tha t  was  s ta t i s t i ca l ly  no t
signif icant .

Murthy et  al  (6) in their  study reported
a  s ign i f ican t  inc rease  in  FEV1. S imi la r ly ,
Joshi et al (20) observed significant increase
only in female subjects. In a study involving
Belgian subjects performing hatha yoga,  no
significant difference in FEV1 was found when
compared with control subjects (21).  In the
present  s tudy,  Group A subjec ts  showed a
steady and statistically significant increasing
t rend  in  % FEV1 over  t ime  (P<0 .01) .
Group B subjects on the other hand showed
a  decreas ing  t rend  in  % FEV1 over  t ime
which was stat ist ically not significant.

Mur thy  e t  a l  (6 )  and  Josh i  e t  a l  (20)
reported a  s ignif icant  increase in FVC. On
the other hand, Kumar et al (7) reported no
s ign i f ican t  change .  In  the  p resen t  s tudy ,
Group  A sub jec t s  showed a  s teady  and
s ta t i s t ica l ly  s igni f icant  increas ing  t rend  in
% FVC over  t ime  (P<0.01  in  a l l  cases ) .
Group  B sub jec t s  showed var iab le  change
wi th  an  overa l l  decrease ,  which  was
stat is t ical ly not  s ignif icant .

In the s tudy by Kumar et  a l  (7)  the %
FEV1/FVC was shown to significantly improve
af te r  p ranayama t ra in ing  on ly  in  male
subjec ts .  On the  o ther  hand,  Mur thy  e t  a l
(6 )  found  no  s ign i f ican t  change .  In  the
present study,  Group A subjects showed an
increasing t rend in  % FEV1/FVC over  t ime
[baseline to 4 weeks and baseline to 8 weeks
(P<0.01)  and  f rom 4  weeks  to  8  weeks
(P>0.10), whereas Group B subjects showed
a decreasing trend in % FEV1/FVC which was
stat is t ical ly not  s ignif icant .

We also studied the forced mid-expiratory
flow (% FEF25-75) at the specified time periods
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in  the  two groups .  Compar ing  wi th in  the
groups ,  Group  A subjec t s  showed a
s ta t i s t ica l ly  s igni f icant  increas ing  t rend  in
% FEF25-75 

over time whereas Group B subjects
showed variable changes in % FEF25-75 which
included a  statistically significant decrease
between 4 weeks and 8 weeks.

C o n c l u s i o n

We conc lude  tha t  yoga  espec ia l ly  the

pranayamic breathing exercises ,  when used
adjunct ively  wi th  s tandard pharmacological
t rea tment  can  s ign i f ican t ly  improve
pulmonary  func t ions  in  non-smokers  wi th
mild to moderate grades of bronchial asthma.
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