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Abstract  :  An open label  intervention study was undertaken on 26 mild
hypertensives and 26 apparently healthy adults (30–60 y), for the effect of
Sudarshan Kriya Yoga practice for two months as complementary therapy.
In the hypertensives,  there  was a  s ignif icant  decrease in  diastol ic  blood
pressure (P<0.01), serum urea (P<0.01) and plasma MDA (malondialdehyde
adducts) as oxidative stress marker (P<0.05). Other parameters; viz.; plasma
levels  of  cholesterol ,  t r iglycerides,  glucose,  did not  change s ignif icant ly
(P>0.1).  The pattern of change in most of the study parameters was such
that  va lues  above normal  range  were  lowered but  va lues  wi th in  normal
range  were  una l te red .  The  ac t ion  of  Yoga  on  d ias to l ic  b lood  pressure ,
ma lond ia ldehyde  adduc t s  and  k idney  func t ion  in  hyper tens ives  was  o f
counteractive nature and fel t  to be dist inctly different  than the effect  of
d rugs .
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INTRODUCTION

Severa l  human s tud ies  suppor t  the  use
of  yoga  in  the  t rea tment  o f  h igh  b lood
pressure .  Repor ted  research  has  inc luded
individuals  ‘on and off  the  s tandard blood
pressure  d rugs  and  wi th  sys to l ic  and /or
diastolic hypertension of various causes (1-
3). Sudarshan Kriya Yoga (SKY) is a special

yogic  package  des igned  by  Sr i  Sr i  Rav i
Shankar ,  the  founder  o f  Art  o f  L iv ing
Foundat ion .  SKY is  based  on  rhy thmic
brea th ing  exerc i se  ca l led  Sudarshan  Kr iya
(SK), pranayama involving Ujjayi breathing
(breath touching the throat). Besides this, it
emphas izes  impor tance  of  prayers ,  asanas ,
meditation, vegetarian sattvic (pure) diet and
interact ive discussions for  a t t i tude t ra ining
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based on ‘Art of living’ knowledge points. It
has shown promise in reducing blood glucose
levels in diabetics in our earl ier  study (4).
Recent ly ,  we  have  a l so  demons t ra ted
betterment of antioxidant status and anxiety
leve l s  by  prac t ice  o f  SKY in  apparen t ly
healthy adults (5). The present investigation
is focused on effect of two months’ practice
of  SKY on  d ias to l ic  and  sys to l ic  b lood
pressure  as  wel l  as  b lood  urea  leve l s  and
oxidative stress and other biochemical tests
in mild hypertensives and apparently healthy
cont ro ls .

METHODS

S u b j e c t s

55  mi ld  hyper tens ive  pa t ien t s  and  58
apparently healthy adults (30-60 yr) attended
a  SKY t ra in ing  of  6  days  o rgan ized  a t
Kothrud and Sinhagad Road areas  of  Pune
city with the help of Jehangir Hospital, Pune.
All  the  subjects  par t ic ipated voluntar i ly  in
the study. Exclusion criteria were pregnancy
for  women,  any  major  i l lness  o ther  than
hyper tens ion  i . e .  cancer ,  hear t  d i sease ,
arthritis, asthma, ulcer. An informed written
consen t  was  taken  f rom par t i c ipan ts  fo r
blood test ing and SKY training.  The entire
pro toco l  was  approved  by  the  Human
Ethics  commit tee  of  HCJMRI,  the  funding
agency .

All the participants underwent the course
of  6  days  dura t ion  by  Ar t  o f  L iv ing
Foundat ion for  t ra ining of  SKY by t ra ined
teacher .  Al l  the  hyper tens ive  persons
were  on  an t ihyper tens ive  medica t ions .
Observa t ions  about  c l in ica l  examina t ion ,
b iochemica l  t es t s  were  recorded  before

undergoing  the  course .  Out  o f  113
participants,  52 participants which followed
SKY prac t ice  fo r  2  months  and  gave  the
second observation have been considered for
the  p resen t  inves t iga t ion .  Same se t  o f
observa t ions  was  repea ted  a f te r  2  months’
prac t ice  of  SKY on  these  26  hyper tens ive
pa t ien t s  (10  men,  16  women) ,  and  23
apparen t ly  hea l thy  adu l t s  (10  men  and  13
women) .

Cl in ica l  examinat ion

Blood  pressure  in  dupl ica te  was
measured by doctor using a stethoscope and
a sphygmomanometer.  Morbidity during last
one  month ,  cur ren t  compla in t s  were  a l so
recorded by the same medical doctor. Weight,
height,  waist  and hip circumference (WHR)
for all  the participants was also noted. The
subjects had been classified as hypertensives
based  on  the i r  own c l in ic ians  d iagnos i s .
They  were  on  prescr ibed  drugs  fo r  the
hyper tens ion  before  and  a l so  dur ing  the
study period. Therefore even if their baseline
values of  B.P.  were in  the prehypertensive
range  (SBP between 120 and 139,  & DBF
between  80  and  89  accord ing  to  INC
class i f i ca t ion) ,  they  had  to  be  cons idered
under  the  hyper tens ive  group.

Blood  b iochemis try

Fas t ing  b lood  samples  were  drawn
and  ana lyzed  for  l eve l s  o f  g lucose ,  l ip id
profile (serum total cholesterol, triglycerides)
and  k idney  func t ion  tes t s  ( se rum urea
and  c rea t in ine)  us ing  k i t s  (Enzoki t ,
Ind ia ) .  Moreover ,  l ip id  perox ida t ion  as
malondia ldehyde (MDA) were  es t imated as
previously described (6).
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a re  g iven  in  Table  I .  Age  and  BMI were
comparab le  be tween  cont ro l s  and  pa t ien t s
(P>0.1) .  WHR was comparable  in  men but
hypertensive women had significantly higher
WHR than controls  (P<0.01) .  Hyper tens ive
pat ients ,  in  spi te  of  their  medicat ions,  had
higher  SBP/DBP (P<0.01)  excep t  DBP for
w o m e n .

Table II shows the mean and S.D. values
of DBP and SBP before and after the practice
of  SKY.  One  way  ANOVA indica ted

Stat i s t i ca l  methods

All  the  es t imat ions  were  done  in
dupl ica tes .  Da ta  were  ana lyzed  us ing
Microsoft  Excel  2003.  Differences  between
means were tested by one way ANOVA and
computa t ion  of  c r i t i ca l  d i f fe rence  (C.D. ) .
Resu l t s  were  cons idered  s ign i f ican t  a t
P<0.05.

RESULTS

Basel ine  charac ter i s t ics  of  the  subjec ts

TABLE II : Ef fec t  o f  SKY in  con t ro l s  and  hyper tens ive  sub jec t s .

Contro l  group Hyper tens ive  group
P a r a m e t e r s

W o m e n M e n W o m e n M e n
1 3 1 0 1 3 1 6

D B P B e f o r e 7 6 . 6± 7 .1 7 9± 2 .6 8 5 . 2± 9 .7 8 8 . 2± 7 .8
A f t e r 7 7 . 7± 5 .8 7 7 . 6± 5 .2 8 1 . 7± 5 .8 8 3 . 4± 6 .6
P  va lue N S N S <0 .01 <0 .01

S B P B e f o r e 112 .1± 1 2 . 1 116 .1± 5 . 0 3 126 .1± 1 1 . 6 132 .2± 1 2 . 4
A f t e r 111 .7± 1 0 120 .6± 1 2 . 4 1 2 7± 1 4 . 1 1 3 0± 1 2 . 4
P  va lue N S <0 .05 N S N S

M D A B e f o r e 6 .2± 3 .1 7 .2± 4 .1 6 .7± 2 .4 6 .9± 2 .1
A f t e r 6 .0± 3 .0 6 .5± 4 .3 5 .2± 0 .8 5 .6± 0 .9
P  va lue N S <0 .01 <0 .01 <0 .01

T G B e f o r e 110 .8± 4 3 . 6 124 .2± 2 8 . 8 137 .2± 7 4 . 3 132 .3± 6 6 . 1
A f t e r 118 .7± 5 2 . 4 155 .5± 9 1 . 1 109 .7± 2 9 . 9 102 .2± 2 5 . 1
P  va lue N A N A N A N A

U r e a B e f o r e 2 4 . 5± 4 .8 3 2 . 9± 8 .5 2 7 . 6± 5 .3 3 2 . 9± 1 3 . 7
A f t e r 2 5 . 6± 4 .8 3 0 . 2± 2 .8 2 3 . 3± 4 .8 2 6 . 6± 4 .5
P  va lue N S N S <0 .01 <0 .01

Data  p resen ted  a re  Mean±SD.
N A :  no t  app l i cab le  due  to  non  s ign i f i can t  va lueof  F ;  NS :  non  s ign i f i can t .
DBP and  SBP:  mm of  Hg;  p lasma  TG and  se rum Urea :  mg/dL;  MDA:  nM/L.

TABLE I : Age ,  an th ropomet r i c  and  b lood  p ressu re  o f  s tudy  sub jec t s .

N o r m a l H y p e r t e n s i v e P  va lue N o r m a l H y p e r t e n s i v e P  va lue
P a r a m e t e r s M e n M e n W o m e n W o m e n

(n=10) (n=16) (n=13) (n=13)

A g e 4 8± 2 .6 5 1 . 6± 9 .7 > 0 . 1 5 0± 8 .1 4 9 . 5± 9 .5 > 0 . 1
BMI (kg /m^2) 2 5 . 6± 2 .4 2 7 . 9± 5 .1 > 0 . 1 2 6 . 4± 4 .4 2 6 . 4± 3 .1 > 0 . 1
W H R 0 . 9 0± 0 . 0 5 0 . 9 1± 0 . 0 7 > 0 . 1 0 . 7 8± 0 . 0 6 0 . 8 3± 0 . 0 5 0 .001***
SBP (mm Hg) 116 .1± 5 . 0 3 132 .2± 1 3 . 6 0 . 0 1 112 .1± 1 2 . 1 126 .1± 1 1 . 6 0 .01*
DBP (mm Hg) 7 9 . 0± 2 .6 8 8 . 2± 7 .8 0 .001 7 6 . 6± 7 .1 8 5 . 2± 9 .7 > 0 . 1

Data  p resen ted  a re  Mean±SD.  Ana lys i s  o f  da ta  was  done  by  one-way  ANOVA.
*P<0 .05 ;  **P<0 .001
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have  been  tes ted  and  some seem to  have
an t ihyper tens ive  e f fec t s .  Yoga  has  been
shown to  be  a  s imple  and  economica l
therapeutic modality that may be considered
as  a  benef ic ia l  ad juvant .  SKY is  a  h ighly
s tandard ized  package  of  yoga  based
intervent ion appl ied  across  ent i re  g lobe  in
the  same form by the  ski l led  teachers  and
a  need  was  fe l t  to  s tudy  i t s  e f fec t  in
hype r t ens ion .

The  s tudy  involv ing  one  minute  o f
Kapa labha t i ,  a  fas t -b rea th ing  technique  of
Hatha  Yoga  (120  resp i ra to ry  s t rokes /min)
conduc ted  on  twelve  normal  hea l thy  male
sub jec t s  showed decrease  in  b lood  urea ,
increase  in  c rea t in ine  and  ty ros ine  (7 ) .
Some studies suggest that yoga can decrease
oxida t ive  s t ress  (8 -10) .  An  Overv iew of
Cl in ica l  Appl ica t ions  of  Therapeut ic  Yoga
has  sugges ted  tha t  yoga  as  therapy  in
c l in ica l  p rac t ice  i s  an  emerg ing  f ie ld  bu t
scope and boundaries have yet to be defined
(11).

The SKY package incorporates a powerful
rhy thmic  brea th ing  process ,  the  Sudarshan
Kr iya  which  i s  a  combina t ion  of  s low,
medium and fas t  brea ths .

Our  resu l t s  have  demonst ra ted  pos i t ive
effect of SKY on health of hypertensives as
wel l  as  normal  con t ro l s  in  t e rms  of
main tenance  of  normal  l eve l s  o f  b lood
pressure ,  u rea ,  t r ig lycer ides ,  and  keep ing
the oxidative stress (MDA) at minimum. Thus
present  results ,  add further evidence to the
ef fec t s  o f  yoga  on  an t iox idan t  s ta tus  and
heal th .  Yogic  brea th ing exerc ises  not  only
help in relieving the stresses of life but also
improve  the  an t iox idan t  s ta tus  o f  the
indiv idual .  This  smal l  sample  s tudy seems

s igni f ican t  d i f fe rences  be tween  the  groups
(F=3.86, P=0.01 for DBF and F=5.44, P=0.002
for  SBP).  There was a  s ignif icant  decrease
of  DBF for  bo th  men and  women in
hypertensive group (P<0.01) but the changes
in control  group were non-signif icant .  SBP
values  were  comparab le  in  hyper tens ive
group and control  women (P>.0.1).

As a result of SKY practice, MDA values
were  s ign i f ican t ly  reduced  in  con t ro l  men
and  both  hyper tens ive  groups .  Serum urea
levels were also significantly reduced in both
hyper tens ive  g roups  (P<0 .01) .  For  o ther
b iochemica l  ind ices  v iz .  to ta l  cho les te ro l ,
fasting glucose, hemoglobin, the differences
were  no t  s ign i f ican t  s ta t i s t i ca l ly  (P>0 .1) .
But  these values were within normal  range
for  the  par t i c ipan ts .  In  case  o f  se rum
triglycerides ANOVA indicated non significant
d i f fe rences  due  to  la rge  var iab i l i ty  wi th in
each group. But,  the direction of change in
hyper tens ives  was  towards  lower ing  the
va lues .

The  va lues  o f  before  and  a f te r  SKY
prac t ice  were  compared ,  by  a r rang ing  the
values before SKY in increasing order.  The
most  appea l ing  observa t ion  common in
major i ty  of  the  s tudy  parameters  was  tha t
higher  values  were  lowered,  normal  values
were  una l te red  and  lower  va lues  were
increased up to normali ty.  This indicated a
counterac t ive  ac t ion  of  SKY especia l ly  on
DBF, plasma MDA and kidney function.

DISCUSSION

Many hyper tens ive  pa t ien t s  t ry
complementary /a l te rna t ive  medic ine  fo r
b lood  pressure  con t ro l .  Numerous  herba l
remedies ,  non-herba l  remedies  l ike  yoga
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to be a promising technique for management
of  hyper tens ion  as  complementary  therapy
and  requi res  conf i rmat ion  th rough  mul t i
cen t re  s tudy .
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