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Abstrac t  :  Th i s  con t ro l l ed  s tudy  compared  immedia te  e f fec t s  o f  two
relaxat ion techniques on s tate  anxiety and sustained at tent ion in  heal thy
subjec ts .  86  volunteers  (56  men and 30  women)  were  d iv ided  in to  two
groups: the first  43 volunteers (age range 18 to 64) practiced 20 minutes
of yoga-based Deep Relaxation Technique (DRT), while the second group
of 43 volunteers (same age range), practiced 20 minutes Supine Rest (SR).
State anxiety was assessed using the State Trait  Anxiety Inventory (STAI
A-Sta te ) ,  and  sus ta ined  a t t en t ion  was  assessed  us ing  the  S ix  Le t t e r
Cancellation (SLC) and Digit Letter Substitution (DLS) tests. All tests were
admin i s t e red  immedia te ly  be fo re ,  and  immedia te ly  a f t e r ,  p rac t i ce .  A
significant reduction in State Anxiety score (P<0.001) was observed for the
group practicing DRT, but not for the group practicing SR. For the sustained
attention tests, however, there were significant increases in scores by both
DRT and SR groups (P<0.001). The results suggest that both interventions
improve at tent ion,  but  that  only DRT reduces State Anxiety.
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INTRODUCTION

The goal  of  Yoga practice is  relaxation
even  whi le  work ing  wi th  one-po in ted
a t ten t ion  i . e .  f reedom f rom muscula r ,
menta l  and  emot iona l  t ens ions  (1 ) .  S ta te
Anxie ty  p roduces  t ens ion ,  so  th i s  s tudy
inves t iga ted  the  ab i l i ty  o f  a  Yoga-based
“Deep Relaxation Technique” (DRT) to reduce
Sta te  Anxie ty  and  improve  a t t en t ion ,  in
comparison to supine rest  (SR).

Some confusion currently seems to exist

about meditat ion and relaxation techniques’
ab i l i ty  to  reduce  anx ie ty .  In  a  recen t
editorial, Esposito (2) opines that both work
equa l ly  wel l ,  in  marked  con t ras t  to  the
c lass ic  f ind ings  o f  Eppley  e t  a l .  (3 )  tha t
different techniques produce different effects
on t ra i t  anxie ty .

Previous studies of State Anxiety include
two on guided imagery relaxation techniques,
one  of  which  found  reduced  anxie ty  and
depress ion  (4) ,  and  the  o ther ,  us ing
Donovan’s RGI Script (5), found reduced state
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anxiety on al l  three administrat ions (6) .

Schenfere  (7 )  compared  progress ive
relaxat ion and classical  music on measures
of attention, relaxation and stress responses,
f inding decreased physiological  arousal  and
hear t  ra te .  In  ano ther  s tudy  of  a t t en t ion ,
Rutschman (8)  found  re laxa t ion  and
‘recept ive  medi ta t ion’  equa l ly  e f fec t ive  in
improving performance on a divided attention
t a s k .

DRT involves  gu ided  ins t ruc t ions .  A
similar technique has previously been found
more effective than supine rest  in reducing
phys io log ica l  a rousa l  (9 ) .  S imi la r ly ,  hear t
ra te  and  b lood pressure  re turn  to  base l ine
sooner  a f te r  exerc i se  when  sub jec t s  a re
g iven  gu ided  re laxa t ion  than  whi le  sup ine
or seated (10).

The deep relaxation technique is one of
the  mos t  powerfu l  too l s  in  con t ro l l ing  a
number  o f  d i seases  caused  by  tens ion
such  as  hyper tens ion  and  insomnia  (11) .
I t  i s  a l so  very  he lpfu l  fo r  ca lming  down
the  mind  lead ing  to  medi ta t ion .  Both
guided  re laxa t ion  and  sup ine  res t  reduce
phys io log ica l  a rousa l ,  though  the  f i r s t
p roduces  changes  in  a  l a rger  number  o f
autonomic measures  (12) .

Taken  toge ther ,  these  s tud ies  sugges t
that DRT may be more effective than supine
res t  in  reduc ing  S ta te  Anxie ty  and  in
improving  a t ten t ion  measures ,  ne i ther  o f
which  have  prev ious ly  been  inves t iga ted
using i t .  To inves t iga te  th is  we conducted
the  presen t  s tudy .

‘S ta te  Anxie ty’ ,  as  measured  by
Spielberger’s  State  Trai t  Anxiety Inventory

(STAI A-State), reflects transitory emotional
states fluctuating over t ime, and varying in
in tens i ty .  These  a re  charac te r ized  by
consciously perceived feelings of tension and
apprehens ion ,  toge ther  wi th  he igh tened
autonomic activity i .e.  physiological arousal
(13).

The Six Let ter  Cancel lat ion (SLC) (14)
and Digit Letter Substitution (DLS) (15) tests
requ i re  v i sua l  se lec t iv i ty  and  repe t i t ive
motor  response .  They  assess  se lec t ive ,
focused sustained attention, visual scanning,
ac t iva t ion  and  inh ib i t ion  of  rap id
responses .  A tes t  o f  s imi la r  des ign  to  the
DLS has  been  success fu l ly  used  in  an
Ind ian  popula t ion ,  conf i rming  i t s  va l id i ty
to study immediate effects  (15).  These two
tests  were selected as the standard tests  of
a t t e n t i o n .

METHODS

S u b j e c t s

The 86 subjects ,  consis t ing of  56 male
and 30 female volunteers from a group who
had completed a one-month residential yoga
course at SVYASA, Bangalore, were divided
into two groups of 43: ( i)  Deep Relaxation
Technique (DRT), and (ii) Supine Rest (SR).
Al l  were  repor ted ly  hea l thy  and  on  no
medica t ion .  The  a ims  and  methods  of  the
study were explained; all gave their informed
consent. Ages ranged from 18 to 64 for both
groups ,  mean  ages  be ing  30 .14  and  28 .35
respect ive ly .

D e s i g n

The  two groups  of  43  sub jec t s  were
assessed  immedia te ly  before  and  a f te r
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in te rvent ion  sess ions .  The  f i r s t  g roup  was
guided through a 20 minute DRT session on
one day,  whi le  the  second group pract ised
supine  res t  fo r  an  equa l  t ime  per iod  nex t
day .

I n t e r v e n t i o n

DRT is  performed with  eyes  c losed,  in
f ive ,  s lowly  prac t iced  re laxa t ion  phases ,
guided by an audio tape (11).

I . Re lax  each  spec i f ic  par t  o f  the  body
from the t ip of  the toes to the waist ,
followed by chanting ‘A’.

I I . Relax each body part from the waist to
the neck, followed by chanting ‘U’.

I I I . Re lax  head  and  neck ,  fo l lowed by
chanting ‘M’, the last part of’ A-U-M’.

IV. Le t  the  body  co l lapse  on  the  g round
with a feeling of ‘letting go’, chanting
the whole word, ‘AUM’ (16).

V. Let oneself feel apart from the physical
body, aware of expansion, and merging
with a l imitless space l ike the sky.

Supine Rest (SR): the subject lies supine,
with legs apart, hands, palms up, away from
the  s ides  o f  the  body ,  eyes  c losed ;  no
ins t ruct ions  are  g iven.

A s s e s s m e n t

The  STAI-A Sta te  t es t  compr i ses  four
statements describing four different kinds of
fee l ing .  Subjec t s  s ta te  how of ten  they
exper ience  tha t  fee l ing :  a lmos t  never ,
sometimes,  of ten,  or  a lmost  a lways.

The SLC test  specifies six target letters
to  be  cance l led  on  a  t es t  workshee t ,
cons i s t ing  of  22  rows  by  14  co lumns  of
randomly arranged letters (14). Subjects have
to cancel as many target letters as possible
in  the  90  second  tes t  t ime .  S imi la r ly ,  the
DLS test gives a ‘Key’ specifying the digits
1–9 paired with letters of the alphabet. The
test sheet consists of 12 rows by 8 columns
of  randomly arranged digi ts  (15) .  Subjects
have to subst i tute  as  many target  digi ts  as
possible in the 90 second test  t ime.

Data  ana lys i s

Statist ical  analysis  was performed using
SPSS-16 .  For  our  two groups ,  p re -pos t ,
des ign ,  a l l  va r iab les  were  ana lyzed  us ing
repea ted  measures  ana lys i s  o f  var iance ,
which  i s  equ iva len t  to  an  independent
samples  t  t e s t  fo r  compar i son  of  the  two
groups and also equivalent to paired samples
t tests for pre post comparisons of results of
each  group.

RESULTS

The  Shapi ro-Wi lk  tes t  o f  normal i ty
showed tha t  the  da ta  were  normal ly
d is t r ibu ted .  Resu l t s  a re  summar ized  in
Table I .

STAI  A - State  (SAS)  anx ie ty  task

The  DRT group  showed a  s ign i f ican t
(P<0.001)  decrease  in  s ta te  anxie ty  score .
The  decrease  of  2 .43% shown by  the  SR
cont ro l  g roup  i s  no t  s ign i f ican t  (Table  I ) .
Differences between these two change scores
(post-pre) are significant (P<0.001) between
the two groups.
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Six  Let ter  Cance l la t ion  (SLC)  task

Both  DRT and  SR groups  showed a
significant (P<0.001) increase in scores (Table
I) .  Differences  in  change scores  (post -pre)
between the two groups are also significant
(P<0.008).

Dig i t  Let ter  Subst i tu t ion  (DLS)  task

Both  DRT and  SR groups  showed a
significant (P<0.001) increase in scores (Table
I). The differences between the two groups’
(post-pre) scores are not significant.

DISCUSSION

STAI-Sta te  scores  have  a  d i rec t
in te rpre ta t ion :  h igh  scores  mean  h igher
s ta te  anxiety ,  low scores  mean lower  s ta te
anxie ty .  The  f ind ings  o f  th i s  s tudy  a re
unequivocal :  the  deep re laxat ion technique
produces  an  immedia te  reduc t ion  of  S ta te
Anxie ty ,  whereas  any  reduc t ion  by  sup ine
res t  i s ,  by  compar i son ,  ins ign i f ican t .  The
hypothes i s  tha t  th i s  would  be  the  case ,
f ramed in  the  in t roduc t ion ,  was  there fore

upheld.  Indeed,  i t  was s t rongly implied by
prev ious  research .  Anxie ty  reduc t ion  had
been produced by guided imagery script (4,
6 ) .  Also  au tonomic  measures  re la ted  to
anxiety were reduced by guided relaxat ion:
physiological arousal (12), heart rate and skin
conductance (10) ,  oxygen consumption and
respirat ion (17).

In  con t ras t ,  the  measures  o f  sus ta ined
a t ten t ion ,  the  S ix  Le t te r  Cance l la t ion  and
Dig i t  Le t te r  Subs t i tu t ion  tes t s  were
improved by both DRT and SR, though the
latter seemed to produce a distinctly smaller
e f fec t .  The  ques t ion  now ar i ses  as  to  the
possible relationship between the findings on
anxie ty  and those  on sus ta ined a t tent ion.

Prev ious  work  has  a l so  observed
improvements  in  sus ta ined  a t t en t ion  as  a
result  of yoga-based interventions (18),  and
sugges ted  tha t  th is  may be  due  to  anxie ty
reduction,  result ing in decreased distraction
(19) .  The  resu l t s  o f  the  th ree  measures
repor ted  in  p resen t  s tudy  show tha t  whi le
anxiety reduction may have an effect ,  i t  is
by  no  means  the  whole  s to ry .  S ign i f ican t

TABLE I : Compar i son  o f  deep  re laxa t ion  t echn iques  and  sup ine  res t  :  summary  o f  r e su l t s .

Deep  re laxa t ion  t echn ique Sup ine  t e s t
T e s t

M e a n S D S i g n i f . % Change M e a n S D S i g n i f . % Change

S A S Pre  8 .3 2 . 4 8 7 . 9 8 2 .1
< 0 . 0 0 1 17 .73 0 .395 2 . 4 3

Pos t  7 .05 2 . 2 7 7 . 7 9 2 . 0 8

S L C Pre  34 .42 9 .9 37 .84 9 . 8 5
< 0 . 0 0 1 24 .78 < 0 . 0 0 1 10 .62

Pos t  42 .95 12 .69 41 .86 10 .67

D L S Pre  53 .53 14 .75 58 .49 10 .06
< 0 . 0 0 1 15 .99 < 0 . 0 0 1 9 . 7 5

Pos t  62 .09 15 .12 64 .19 11 .39

SAS=Sta i  A  S ta te ,  SLC=Six  Le t t e r  Cance l l a t ion ,  DLS=Dig i t  Le t t e r  Subs t i tu t ion  t e s t .
Tab le  I  Cap t ion :  Tab le  I  summar izes  mean  va lues  and  s t andard  dev ia t ions  (p re -  and  pos t -  p rac t i ce ) ,
P  va lues ,  and  pe rcen tage  change  in  va lues  fo r  each  t e s t  on  bo th  g roups .



Indian J Physiol  Pharmacol 2009; 53(1) Immediate Effects of Two Relaxation Techniques 71

improvements on the two sustained attention
tests took place for the SR group for which
any  s ta te  anx ie ty  reduc t ion  was  t iny  and
failed to reach significance.

I f  anx ie ty  reduc t ion  i s  respons ib le  fo r
some of  the  improvement  on the  sus ta ined
a t ten t ion  tes t s ,  i t s  upper  l imi t  can  be  no
more  than  the  d i f fe rence  be tween  the
observed  improvements  by  the  two groups
(Table I), i.e. about (14/25) or 56% for SLC,
and (6/16) = 37.5% for DLS, with a mean of
about 47%, subject to appropriate statistical
unce r t a in t i e s .

The question of how supine rest improves
sus ta ined  a t ten t ion  remains  a  ques t ion  for
future research, whether it  is simply due to
increased  menta l  energy ,  o r  i f  the re  a re
other  s ignif icant  factors .  One possibi l i ty is
physiological  arousal  (17,  20).  Both supine
rest and deep relaxation reduce physiological
arousal, the former less effectively. But that
result  suggests that increased calmness may
ass is t  tes t  per formance ,  s ince  the  pressure
of a timed test (the 90 second limit) may be
handled more effect ively.

In  summary:  on ly  the  deep  re laxa t ion
technique was found to reduce state anxiety,
whereas both DRT and supine rest improved
sus ta ined  a t t en t ion ,  the  fo rmer  apparen t ly
be ing  more  e f fec t ive  in  th i s  regard .  The
observed  anxie ty  reduc t ion  would  seem to
account for no more than about 50% of the
improvement in the sustained attention tests.
Although differences between DRT and SR
groups  in  improvements  on  the  DLS tes t
were  observed,  a  large  group is  needed to
establish signif icance.
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