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Abstract : Aim of this study was to see any effect on respiratory functions
in hypothyroid patients after pranayama (yoga). The subjects for the study
were 20 hypothyroid females, 39.70±8.27 years of mean age referred from
medicine department of UCMS & G.T.B. Hospital.  Spiro metric recordings
were  taken  wi th  hypa i r  (vers ion-1 .28) .  Base l ine  ( f i r s t )  record ings  were
taken when patient came for the first  t ime. Patients came to yoga lab in
physiology department for  21 days continuously where they were trained
by the yoga instructors and then told to do pranayama at home and called
a t  r egu la r  in te rva l s  a f t e r  7  days  to  see  the  compl iance .  The  b rea th ing
exercises were done for 45 minutes everyday. After 6 months of pranayama
second recording was taken and compared with the basel ine.  There were
significant improvement in forced expiratory volume in first second (FEV1),
Maximum voluntary ventilation (MVV) and Inspiratory Capacity(IC). Thus
Pranayama and meditation has beneficial effect on pulmonary functions of
hypothyroid  pat ients  a long wi th  convent ional  t rea tment .
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INTRODUCTION

Hypothyroidism is  def ined as  a  cl inical
state resulting from insufficient secretion of
thyroid hormone from thyroid gland due to
some structural  or functional impairment of
thyroid hormone production. Hypothyroidism
affects all  the organ systems. Main clinical
findings are fat igue,  weakness,  dryness and
coarseness  o f  the  sk in ,  co ld  in to le rance ,
swelling of extremities, lack of concentration
and memory,  const ipat ion and weight  gain,
menorrhagia ,  pares thes ia ,  hear ing  d isorder ,

d i f fuse  a lopec ia ,  b radycard ia ,  de layed
relaxation of  tendon reflexes,  carpel  tunnel
syndrome,  serous cavitary effusion (1) .  All
sign and symptoms recover after replacement
of  thyro id  hormone  (2) .  S tud ies  have
shown that both myxedema and hypothyroid
s ta tes  p roduce  depress ion  of  hypoxic
ven t i l a to ry  d r ive  tha t  i s  respons ive  to
rep lacement  therapy .  This  a l t e ra t ion  in
ven t i l a to ry  con t ro l  may  cont r ibu te  to  the
hypovent i l a t ion  seen  in  myxedema and
hypothyroidism (3) .  Hypothyroidism affects
respiratory muscle strength which is linearly
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MATERIALS AND METHODS

P a r t i c i p a n t s

The  s tudy  was  conduc ted  in  the
Department of Physiology, University College
of Medical Sciences & G.T.B. Hospital, New
Delhi. The subjects for the study group were
20 female patients between 39.70±8.27 years
of mean age with BMI 28.678±3.21, recruited
af te r  t ak ing  the i r  in formed consen t .  The
subjects of control group (n=20) were healthy
volunteers.  Subjects with chronic disease or
wi th  organ  sys tem dysfunc t ion  were
exc luded .  Sp i romet r ic  record ings  were
performed with Hypair compact (version 1.28)
medisof t  S .A Belg ium.  Base l ine  record ing
was  taken when pat ient  came for  the  f i rs t
t ime and second recording was taken af ter
six months of  yoga (practice of  pranayamas
and meditation). They were asked to practice
yoga  techniques  da i ly  in  the  fo rm of
pranayama (brea th ing  techniques)  and
meditation, for at  least   6 months.  Patients
came to yoga lab in physiology department
for  21  days  cont inuously  where  they  were
t ra ined  by  ins t ruc tors  and  then  to ld  to  do
pranayama a t  home and  ca l led  a t  regu la r
intervals after 7 days to see the compliance.
The  brea th ing  exerc i ses  were  done  for  45
minutes  everyday .  The  Pranayama were
fo l lowed  by  a  deep  re laxa t ion  technique ,
which  was  per formed for  6  minutes  wi th
closed eyes with specific instructions relating
to  awareness  and  re laxa t ion  of  d i f fe ren t
par t s  o f  the  body .  The  pranayama phase
cons i s ted  of  Kapa labha th i ,  Bhas t r ika ,
Bhramar i ,  Uj ja i  and  a  s low brea th ing
technique  wi th  a l t e rna te  nos t r i l  b rea th ing
ca l l l ed  Anulom Vi lom.  At  the  end  of  the
pranayama,  OM chant ing  was  done  and
subjec t s  assumed the  sup ine  pos ture  in  a
total ly relaxed state with closed eyes (also

re la ted  to  the  thyro id  hormone  leve l s .
Respi ra tory  muscle  weakness  i s  present  in
both inspiratory and expiratory muscles and
is reversible with treatment (4). Studies have
shown that sleep apnea episodes are common
in  person  wi th  un t rea ted  hypothyro id i sm
even  wi th  normal  lung  func t ion .  Thyroxin
rep lacement  therapy  decreases  apnea
f requency ,  even  wi thout  change  in  body
weight  (2 ) .  Yoga  has  been  found  to  be
beneficial in many diseases. It  is called the
science of self-realization and based on moral
percepts ,  ascet ic  and meditat ion techniques
and special type of physical training, which
inc ludes  the  con t ro l  o f  pos ture  and
resp i ra t ion .  Yogic  exerc i se  improves  body
func t ions  th rough  the  manipu la t ion  of
cardiovascular, respiratory, metabolic control
mechanism (5). It  appears that the type and
dura t ion  of  the  per iod  of  yogic  p rac t ice
determine i ts  specific effect  on the system.
Pranayama (brea th ing  techniques)  in  yoga
means tackling the life energy through strict
breathing disciplines associated with certain
phys ica l  pos tures  thereby  ensur ing
regula t ion  of  hea l th .  Al though  endurance
training is not associated with altered serum
concentra t ion of  T4 or  T3,  severa l  s tudies
have found an exercise – induced increased
turn over of both T4 and T3. But there exists
no study concerning the effect of pranayama
on PFTs of hypothyroid patients.  Therefore
aim was  to  assess  the  respi ra tory  funct ion
of  pa t ien t s  wi th  c l in ica l  hypothyro id i sm
before and af ter  6 months of  pranayama.

In  th i s  s tudy ,  we  eva lua ted  the
respiratory function in hypothyroid patients.
Our  a im was  to  de te rmine  i f  resp i ra to ry
func t ions  were  improved  in  hypothyro id
pat ients  when pranayama is  combined with
convent iona l  t rea tment .
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RESULTS

Anthropometr ic  parameters ,  serum TSH,
and sp i rometr ic  parameters  of  hypothyro id
patients are shown in Table II ,  III  and IV,
respect ively.  Table V shows comparison of
normal  con t ro l s  wi th  hypothyro id  pa t ien t s
there  i s  s ign i f ican t  decrease  o f  a l l  PFT
parameters in hypothyroid patient (pre-yoga
group) as compared to normal controls .

cal led the corpse posture or  shavasana) for
3–6 minutes, in which the aim was to achieve
an  awareness  o f  re laxa t ion  of  every  par t
o f  the  body .  Medi ta t ion  prac t ices  were
per formed in  the  s i t t ing  pos i t ion  s ta r t ing
with breath awareness and relaxation.  More
detailed descriptions of these techniques are
available in yogic texts (6).

TABLE I : Approx imate  t ime  f rame  fo r  the
pranayama t r a in ing  p rogram exerc i se .

Pranayama t ra in ing
T i m eprogram exerc i se

( a ) K a p a l b a t h i 10  min
(b ) B h a s t r i k a 5  min
(c) Uj ja i 7-11  t imes  (3 -5  min)
(d ) Anulom v i lom 15 min
( e ) OM chan t ing 5-7  t imes  (3 -5  min)
( f ) B h r a m r i 5-7  t imes  (3 -5  min)

P a r a m e t e r s

All  sub jec t s  were  assessed  for  the
fo l lowing parameters  before  s ta r t ing  yogic
tra ining and af ter  6  months  of  pranayama.

TSH estimation carried out with standard
kit .  Pulmonary function tests recorded were
FEV1, FVC, FEV/FVC, PEFR, PEF, MVV and
IC.

Stat i s t i ca l  ana lys i s  o f  data

The  da ta  ob ta ined  was  ana lyzed  us ing
SPSS software (Version 13.0). All respiratory
parameters  inc lud ing  FVC,  FEV1,  FEV1/
FVC%, PEFR, MVV, IC were assessed. Paired
“t” test was used for analysis of comparison
between two states  i .e .  Basel ine (pre-yoga)
and post-yoga. Unpaired ‘t’ test was used to
compare  normal  cont ro ls  wi th  hypothyro id
pa t ien t s .  Pearson  cor re la t ion  method  was
used to analyze the correlation of TSH levels
with various PFTs parameters in hypothyroid
patients. Results are expressed as Mean±S.D.
P<0.05 was considered as significant.

TABLE I I : Demographic  fea tures  of  cont ro l  subjec ts
and  hypo thyro id  pa t i en t s .

Control subject Hypothyroid patients

Age  (yea r s ) 35 .65± 6 . 5 3 39 .70± 8 . 2 7
Weigh t  (kg) 56 .20± 8 . 1 2 66 .33± 10 .14*
Heigh t  ( cm) 155 .10± 2 . 2 4 152 .13± 3 . 4 2
BMI (kg/m 2) 23 .36± 3 . 8 5 28 .67± 3 . 2 1

Data  p resen ted  a re  Mean±SD.  *P<0 .05

TABLE II I : TSH va lue  o f  sub jec t s  o f
the  hypo thyro id  g roups .

Hypothyro id Hypothyro id
(pre-yoga) (post yoga)

TSH (µ lU/ml ) 13 .67±10 .22 9 . 1 0 ± 8 . 5 7

TABLE IV : Sp i romet ry  pa ramete r s  o f  the  con t ro l s
and  hypo thyro id  pa t i en t s .

Control Hypothyroids P
subjects (pre-yoga) values

F E V 1 ( L t s ) 2 . 8 6± 0 . 6 7 1 . 8 9± 0 . 2 6 0 .000
F V C ( L t s ) 3 . 3 4± 0 . 7 3 2 . 2 6± 0 . 3 8 0 .000
FEV1/FVC % 86.65± 3 . 6 2 79 .97± 4 . 4 3 0 .000
M V V ( L t s / m i n ) 1 0 3 . 1 1± 8 . 7 0 72 .72± 3 . 2 0 0 .000
P E F R ( L t s / s e c ) 4 .063± 1 . 1 5 3 . 0 2± 1 . 0 7 0 .017
PEF (25)  (L t s / sec ) 2 . 6 0± 0 . 9 1 0 . 7 9± 0 . 4 1 0 .000
I C ( L t s ) 2 . 9 7± 0 . 6 6 1 . 8 0± 0 . 3 4 0 .000

The  compar i son  be tween  pre  yoga  and
post yoga state demonstrated that all  of the
spirometric  parameters  were improved after
yoga as  compared to  pre  yoga reading i .e .
t aken  before  p rac t ic ing  pranayama and
medi ta t ion .  S ign i f ican t  improvement  was
found  in  FEV1 (P=0.003) .  S ign i f ican t
improvement  were  found  in  maximimum
volun ta ry  ven t i l a t ion  and  insp i ra to ry
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O2 consumpt ion,  metabol ic  ra te ,  hear t  ra te ,
pu lse  ra te ,  b rea th  ra te  and  increases  CO 2

el iminat ion measured immediately  pr ior  to ,
during and after the meditation or relaxation
techniques (13–16, 7, 11).

L i te ra tu re  search  revea l s  many
s tud ies  regard ing  the  e f fec t s  o f  c l in ica l
hypothyro id i sm on  neura l ,  r esp i ra to ry  and
cardiovascular systems. The decrease in both
expira tory and inspira tory muscle  s t rength,
a lveolar  hypovent i la t ion  due  to  depress ion
of  hypoxic  and  hypercapnoe ic  ven t i l a to ry
dr ives  and  decrease  in  maximal  b rea th ing
and diffusing capacity are evident in patients
with hypothyroidism (17-19).  In the present
s tudy  there  i s  s igni f icant  decrease  in  PFT
parameters  in  hypothyro id  pa t ien t s  as
compared  to  con t ro l s .  These  impai rments
might  be  revers ib le  wi th  hormone
replacement  therapy.  Respiratory infect ions
are  more  common in  hypothyro id  pa t ien t s
than  hea l thy  people  which  might  be  the
cause of low PFT parameters (20, 21).  Yoga
s t reng thens  the  immuni ty  th rough
transcriptional regulation which might be the
causes of decrease incidence of infections and
improvement  in  PFT parameters  (22,  23) .

The prominent features l ike somnolence,
apathy and le thargy may also recover  with
replacement therapy (24, 25).  Muscle strength
measurement  and s leep invest igat ion is  not
routine analysis in these patients, so simple
spirometric evaluation is preferred. Thus, we
used only spirometr ic  measurements  in  our
s tudy  s ince  th i s  method  i s  eas ie r ,  more
available and cheaper than other respiratory
func t ion  tes t s .  In  con t ras t  to  the  reduced
physiological and metabolic activity observed
dur ing  medi ta t ion  and  re laxa t ion  pos ture
types of asana, pranayamas and other specific
asanas could acutely increase the metabolic
ra te .  An  increase  o f  19% in  oxygen
consumpt ion has  been observed dur ing  the

TABLE V : Spirometry parameters of the hypothyroid
sub jec t s  be fo re  and  a f t e r  yoga  p rac t i ce .

Control Hypothyroids P
subjects (pre-yoga) values

FEV1 (L t s ) 1 . 8 9± 0 . 2 6 2 . 0 5± 0 . 2 6 0 .003
F V C ( L t s ) 2 . 2 6± 0 . 3 8 2 . 3 9± 0 . 4 3 0 .131
FEV1/FVC % 79.97± 4 . 4 3 81 .32± 5 . 5 9 0 .052
M V V ( L t s / m i n ) 72 .72± 3 . 2 0 77 .09± 14 .43 0 .001
P E F R ( L t s / s e c ) 3 . 0 2± 1 . 0 7 3 . 7 3± 1 . 2 3 0 .007
P E F ( 2 5 ) ( L t s / s e c ) 0 . 7 9± 0 . 4 1 0 . 9 0± 0 . 3 3 0 .002
I C ( L t s ) 1 . 8 0± 0 . 3 4 1 . 8 9± 0 . 3 5 0 .000

capaci ty as  compared to basel ine shown in
Table  V.  PEFR and  PEF (25)  have  shown
marked  improvement  (P=0.007 ,  P=0.002
respec t ive ly) .  There  was  a  nega t ive
correlation between TSH and FVC (r= –0.219,
P=0.43), PEF(25) r= –0.490, P=0.460) & PEFR
(r= –0.482, P=0.420) as shown in Table VI.

TABLE VI : Correlation of TSH with PFT parameters.

R va lue P  va lue

F V C –0 .219 0 .431
P E F ( 2 5 ) –0 .490 0 .460
P E F R –0 .481 0 .420

DISCUSSION

Yoga is a state which is defined as a high
leve l  o f  consc iousness  ach ieved  through a
fully rested relaxed body and a fully awake
and relaxed mind (7). The effect of yoga on
body funct ion may be re la ted to  decreased
arousal or a decrease in sympathetic nervous
sys tem ac t iv i ty .  Medi ta t ion  or  re laxa t ion
according to yogic scriptures is a calming of
the  mind ,  s lowing  of  the  b rea th  and
relaxation of the muscles (8-10), and this is
consistent  with the effect  of  small  changes
in  the  psycholog ica l  s t a te  on  hear t  ra te ,
resp i ra to ry  ra te  and  energy  expendi tu re
which  might  cause  improvement  o f  PFTs
(11-13).  Previous studies have demonstrated
tha t  t ranscendenta l  medi ta t ion ,  Zen
medi ta t ion ,  Yogic  medi ta t ion  and  cer ta in
pranayama and relaxation techniques reduce
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practice of one type of pranayama called the
Ujjayi Pranayama (26).  Breathing through a
par t i cu la r  nos t r i l ,  whi le  per forming  the
Surya  Anuloma Vi loma ( r igh t  nos t r i l
breathing), has been shown to increase oxygen
consumption by 28% (24). Studies have shown
a lower up take of radioiodine by the thyroid
gland after endurance training in both human
and ra t .  Wilson e t  a l  repor ted  tha t  twenty
four hour iodine uptake values appeared to
fa l l  f rom 30% to  24% af te r  3  weeks  of
exercise while the uptake values rose to 28%
after two weeks of cessation of exercise (27).

Koral  e t  a l  have  shown the  advantages
of thyroid hormone replacement therapy,  at
l eas t  regard ing  resp i ra to ry  func t ion ,  seem
to be clearly present in patients with overt,
c l inical  hypothyroidism but  not  in  pat ients
with sub clinical hypothyroidism  but in our
study improvement is seen after six months
of  yoga  therapy  a l though  ro le  o f  thyro id
hormone  can  no t  be  to ta l ly  ru led  ou t .
Li terature  says pranayama is  considered as
breathing exercise .  Data  has  been repor ted
on effects of exercise on the thyroid hormone
metabolism, increase and decrease in thyroid
hormone  leve l s  have  been  repor ted ;  the
resu l t s  have  been  incons i s ten t  o r  even
contradictory (28-30).  These divergent results
may be due to differences in the intensity of
work ,  dura t ion  of  exerc i se ,  f requency  and
des ign  of  the  t ra in ing  program,  and  to
differences in gender and age of the subjects.
In  add i t ion ,  d i f fe ren t  dura t ion  of  s tud ies ,
t iming  of  sampl ing  a f te r  exerc i se  and
methodological factors in hormonal assay and
data analysis may also be responsible for the
d isc repanc ies .  S tudy  of  Wen Sheng  huang
have shown that Maximal treadmill exercise
does not greatly affect the determination of
concen t ra t ions  o f  c i rcu la t ing  thyro id
hormones (28, 30–31).

Siafakas et al, found significant decrease
in the strength of inspiratory and expiratory
musc les  in  pa t ien t s  wi th  c l in ica l
hypothyroidism (17). In the mentioned study,
v i ta l  capac i ty  (VC) ,  fo rced  v i ta l  capac i ty
(FVC) ,  fo rced  v i ta l  capac i ty  one  second
(FEV1), FEV1/FVC were significantly lower
in  pa t ien t s  wi th  c l in ica l  hypothyro id i sm
compared to healthy controls. In the present
study hypothyroid patients  before yoga had
s ign i f ican t ly  lower  sp i romet r ic  parameters
such  as  FEV1,  FEV1/FVC%,  FEF25-75 ,
PEFR,MVV, IC  as  compared to post  yoga
this might be due to increase in strength of
resp i ra to ry  musc les  as  a  resu l t  o f  regu la r
pranayama.  Ear l i e r  repor t s  on  resp i ra to ry
fa i lure  in  hypothyroidism had postula ted a
critical role for respiratory muscle weakness
in  the  genes i s  o f  hypercapnia .  S ince
hypercapnia was rapidly reversed despite the
pers i s tence  of  severe  resp i ra to ry  musc le
weakness ,  th i s  exp lana t ion  may  no t  be
a lways  cor rec t .  S tudy  of  weiner  e ta l  has
shown tha t  thyro id  rep lacement  had  i t s
pr imary  e f fec t  on  the  resp i ra to ry  con t ro l
system but the role of yoga on improvement
of  resp i ra to ry  con t ro l  requ i res  fu r ther
studies (32).

We conc lude  tha t  yoga  has  benef ic ia l
e f fec t  on  pu lmonary  func t ion  tes t s  o f
hypothyroid patients due to improvement in
resp i ra to ry  musc le  s t reng th  and  increased
air entry which increase oxygen concentration
at tissue level. All the patients were on drug
treatment (thyroxin) for last 2-3 years so we
can say most of the effect which has come
in  las t  s ix  months  i s  due  to  yoga .  Thus
Pranayama and meditat ion can be promoted
as  a  b rea th ing  technique  for  improvement
of PFTs in hypothyroid patients along with
convent iona l  t rea tment .
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