
THE EFFECTIVENESS OF A PHYSICAL RELAXATION 

TECHNIQUE I N  REDUCING ANXIETY 

by 

James C .  Mi l ler  

A e B . *  Brown University* 19'73 

A THESIS SUBMITTED I N  PARTIAL FULFILMENT OF 

THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF SCIENCE 

i n  the Department 

of 

Kinesiology 

James C .  Mi l ler  1979 

SIMON FRASER UhIVERSITY 

May 1979 

A l l  r ights  reserved. This t h e s i s  may not  be re- 
produced i n  whole o r  i n  part,  by photocopy 

* o r  other means, without permission o f  the author. 



APPROVAL 

John Dickinson 
e n i o r  Supervisor 

Christopher Davis 

Christopher Bolter 

. hargsre t S,avage 
External Examiner 
Assistant Professor 
Department of Kinesiology 
Simon Fraser University 

Name, James C .  K i l l er  

Degreet Master of  Science 

T i t l e  of Thesis: The Effectiveness of a Physical 
Relaxation Technique i n  Reducing . 
Anxiety. 

Examining Committeet 
Chairperson t Eric Banister 



PART l AL COPYR 1 GHT L l  CENSE 

I  hereby g r a n t  t o  Simon Fraser  U n i v e r s i t y  t h e  r i g h t  t o  lend 

my t h e s i s ,  p r o j e c t  o r  extended essay ( t h e  t i t l e  o f  which i s  shown below) 

t o  users  o f  t h e  Simon Fraser  U n i v e r s i t y  L i b r a r y ,  and t o  make p a r t i a l  o r  

s i n g l e  cop ies  o n l y  f o r  such users  o r  i n  response t o  a reques t  f rom t h e  

l i b r a r y  o f  any o t h e r  u n i v e r s i t y ,  o r  o t h e r  educa t iona l  i n s t i t u t i o n ,  on 

i t s  own behal f  o r  f o r  one o f  i t s  users.  I  f u r t h e r  agree t h a t  permiss ion  

f o r  m u l t i p l e  copy ing  o f  t h i s  work f o r  s c h o l a r l y  purposes may be granted 

by me o r  t h e  Dean o f  Graduate S tud ies .  I t  i s  understood t h a t  copy ing  

o r  p u b l i c a t i o n  o f  t h i s  work f o r  f i n a n c i a l  g a i n  s h a l l  n o t  be a l lowed 

w i t h o u t  my w r i t t e n  permiss ion.  

T i t l e  o f  Thes is /Pro ject /Extended Essay - - -  

Author :  

( s i g n a t u r e )  



iii 

The general  aim of t h i s  s tudy was t o  i nves t iga t e  the  ef-  

f ec t iveness  of a physical  re laxa t ion  technique i n  decreasing an- 

x i e t y  i n  a non-clinacal s e t t i n g ,  The independent va r i ab l e  w a s  

the  re laxa t ion  technique designed t o  be taught  t o  the  aubjects .  

The dependent var iab les  were the  measures of both physiological  

and psychological parameters of anxiety.  

130 undergraduates i n  a Kinesiology course were adminis- 

t e r ed  the  Sp ie lberger  S t a t e -Tra i t  Anxiety Inventory (STAI ) , The 

twenty sub jec t s  wi th  the  highest  anx ie ty-s ta te  scores  par t ic ipat -  

ed i n  t he  study and were randomly divided i n t o  two groups of eq- 

u a l  s i z e ,  a treatment group and a con t ro l  group. The treatment 

group was taught  t o  use the  r e l axa t ion  program designed by M i t -  

c h e l l  (1977). Physiological  Relaxation. The con t ro l  group was in- 

s t ruc t ed  t o  si t  q u i e t l y  and attempt t o  re lax .  

Each sub jec t  met with the  experimenter on th ree  occasions 

f o r  two hours. During each of these  sess ions  t h e  treatment group 

underwent two t r a i n i n g  periods f o r  Physiological  Relaxation while 

the  con t ro l  group used the  same periods of time t o  r e l ax  on the i r  

Own . 
During these  d a i l y  sess ions  pre- and pos t  t r a i n i n g  measures 

of forehead and t rapez ius  EMG, hea r t  r a t e ,  blood pressure ,  gal -  , 

vanic sk in  response, and r e s p i r a t i o n  r a t e  were recorded from al-1 

sub jec t s ,  I n  add i t ion ,  Spie lberger ' s  S t a t e -Tra i t  Anxiety Inven- 

t o ry  was administered t o  a l l  sub jec t s  p r i o r  t o  t h e i r  f i r s t  meet- 

ing ,wi th  the  experimenter and again immediately following t h e i r  

f i n a l  meeting. 
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Significant changes across training periods were demon- 

s trated i n  a l l  dependent variables w i t h  the exception of t rea t -  

ment group EMG measures, The treatment group dispPayed s ign i f i -  

cantly lower EMG measures than d i d  the control group a f t e r  the 

training periods, Although s t a t e  and t r a i t  anxiety, galvanic 

skin response, respiration ra te ,  sys to l ic  blood pressure, and 

heart r a t e  values were also reduced a f t e r  the t raining periods, 

there were no s igni f icant  differences evident between the  t rea t -  

ment and control groups, 

The physiological changes support Benson's (1974) hypoth- 

es i s  tha t  the practice of a relaxation technique w i l l  e l i c i t  a 

"relaxation response". These changes also correlate  well w i t h  

reductions on S ta te  and Tra i t  anxiety scores as measured by 

Spielberger's State-Trait  Anxiety Inventory, 

Although the practice of Physiological Relaxation demon- 

s t ra ted  a more consistent and more substant ial  e f fec t  on the aut- 

onomic nervous system, it fa i led  t o  establish i t s e l f  as  s ign i f i -  

cantly superior i n  a l l  respects t o  simply s i t t i n g  quiet ly i n  a 

reclining chair  and attempting t o  relax, 



We dance 'round in a ring and suppose, 

But the secret sits in the middle and knows, 

- Robert Frost 
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* In t roduct ion 
Jacobson has described anxie ty  as exc i t a t i on  of , t he  somato- 

a o t o r  as wel l  as the  autonomic nervous system when a t h r e a t ,  

e i t h e r  r e a l  o r  imaginary, is perceived and an at tempt is made t o  

confront o r  avoid t h i s  t h r e a t ,  Both smooth and s t r i a t e d  muscle 

pa t te rns  show heightened a c t i o n  p o t e n t i a l  l e v e l s  which a r e  an in- 

d ica t ion  of the  emotional r eac t ion  i n  which v i r t u a l l y  the  whole 

organism p a r t i c i p a t e s .  (Jacobson, 1964, p re face) .  

The discomfort of anxie ty  has  t roubled people throughout 

the  h i s to ry  of mankind. The present  e r a  has been described as 

CThe Age of Anxiety" (Marmor, 1972, p. 212) and our l i t e r a t u r e ,  

art  and music o f f e r  testimony t o  the  pervasiveness of t h i s  phen- 

omenon, Marmor s t a t e s  t h a t  a c e r t a i n  degree of anxie ty  is useful, 

, and indeed e s s e n t i a l ,  t o  a l e r t  t he  individual  s o  t h a t  adaptive 

responses a r e  mobilized t o  meet a c t u a l  o r  p o t e n t i a l  t h r ea t s .  Ex- 

cess ive  anxie ty  however is d e b i l i t a t i n g  because considerable am- 

- ounts of energy a r e  d i s s ipa t ed  and the  l i f e  fo rces  of t h e  individ- 

ual  can be diminished and disorganized, (Marmor, 1972). 

The elements t h a t  t yp i ca l ly  c o n s t i t u t e  an anxie ty  response 

a r e  l a r g e l y  those associa ted with a widespread discharge of the  

autonomic nervous system; predominantly i t s  sympathetic d ivis ion.  

These elements vary with the  durat ion and i n t e n s i t y  of the  s t ress  

and according t o  each organism's ind iv idua l  p a t t e r n s  of responses 

(Benson, 1974, p.  37). 

. Physiological  manifestat ions of anxie ty  can include in -  

creases  in muscle tens ion* pulse r a t e ,  blood pressure ,  sweating 

( p a r t i c u l a r l y  palmar),  frequency o f  mic tur i t ion  and defac a t  lbn, 
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and g a s t r i c  secre t ions  along with hyperventi lat ion.  pup i l  d i l a t -  

.tion, dry mouth and f lushing o r  pal ing (Turner. 1963. Buss, 

1966, P i t t o ,  1969). This is n o t  t o  imply t h a t  a l l  anxious indi-  

v iduals  w i l l  show equally incremental r i s e s  i n  a l l  the  above men- 

tioned responses o r  t h a t  an increase  i n  any of these  responses 

is an absolute  i nd i ca t ion  of an anxie ty  reac t ion  i n  a p a r t i c u l a r  

individual .  Rather t he  statement i nd i ca t e s  t h a t  the  aforement- 

ioned responses a r e  a p a r t  of a package which is regula ted,  i n  

degree and form, by an ind iv idua l ' s  r eac t ion  t o  an anxie ty  prov- 

oking st imulus (Lacy. 1953). 

Other physiological  manifestat ions,  which a l s o  r e f l e c t  

autonomic ac t iva t ion ,  a r e  increased l e v e l s  of serum and ur inary  

co r t i cos t e r iods  and cathecholamines, increased ur inary  excretion 

of potassium and decreased s e c r e t i o n  of sodium, increased eryth- 

rocyte sedimentation r a t e ,  and an increase  i n  plasma l i p i d s  

(Froberg &., 1971). Electroencephalogram s t u d i e s  show l e s s  

alpha a c t i v i t y  i n  persons su f f e r ing  anxie ty  s t a t e s  as compared t o  

normal sub jec t s ,  (Brockway _et &., 1954). 

Secondary condit ioning of anxie ty  responses t o  any of the  

symptoms of anxie ty  may then occur c r ea t ing  a "vicious c i r c l e u .  

T h i s  c i r c l e  involves some noxious s t imula t ion  which causes an an- 

x i e t y  response t o  develop i n  t h a t  organism. The developed anxi- 

e t y  response can then manifest c e r t a i n  symptoms which i n  t u rn  

w i l l  add t o  the  noxious s t imula t ion  t o  cause an increase  i n  anxi- 

e t y . .  Allowing themvic ious  c i r c l e n  t o  remain unbroken can promote 

the a f fec ted  ind iv idua l ' s  s u s c e p t i b i l i t y  t o  a l a r g e  family of 

psychosomatic d i sorders  ~ a n g i n g  from stomach u l ce r s  t o  obesi ty .  

The ind iv idua l ' s  s u s c e p t i b i l i t y  t o  many emotional ills, is  a l s o  



(Jacobson, 1964, p .  214). 3 

Throughout t he  e a r l y  h i s t o r y  of mankind t h e  aforementioned 

m i e t y  response had a d e f i n i t e  su rv iva l  value and thus,  prob- 

ably became s t rong ly  es tab l i shed  i n  man's gene t ic  make-up, I n  

f h i s  p r e h i s t o r i c  s e t t i n g  Cannon r e f e r r ed  t o  t he  response as "the x g  

f i g h t  o r  f l i g h t  i n s t i n c t "  o r  'the defence alarm reaction1". In 

eerrly times ind iv idua ls  required such a s e t  of physiological  con- 

d i t i ons ,  The major i ty  of t he  environmental s t i m u l i  required sane 

fern of physical  response. However, i n  our nore modem environ- 

ment, the  defense alarm reac t ion  is no longer  always appropriate1 

it is an anachronism, Although the  r eac t ion  continues t o  become 

aroused i n  a l l  i ts  v i s c e r a l  and muscular aspects ,  i n  any s i t u a t -  

ion where an ind iv idua l  becomes threatened,  we a r e  l e s s  o f ten  

confronted by threatening s i t u a t i o n s  requ i r ing  a physical  resp- 

onse, I n  o the r  words, i n  p lace  of r e a l  t i g e r s ,  i n  our contemp- 

orary  environment we face paper t i g e r s ,  Most modern s o c i e t a l  

s tandards have deemed it inappropr ia te  behavior t o  f i g h t  these  

paper t i g e r s  o r  t o  run from them, Thus, the  challenged individ-  

ua l  is l e f t  with a body prepared f o r  physical  a c t i o n  and most 

o f ten  no physical  o u t l e t  f o r  expression which r e s u l t s  i n  an w r e -  

solved c o n f l i c t .  

Our rap id ly  changing environment with i ts  incessan t  stimu- 

l a t i o n s  of t he  sympathetic nervous system, i a  l a r g e l y  responsible 

' ~ a r v a r d  physiologis t  W e  B e  Cannon described t h i s  in -  
voluntary response which mobilized the  human "body in 
prepara t ion f o r  a danger s i t u a t i o n .  A s e t  of physio- 
l o g i c a l  responses including increased blood pressure,  
hea r t  r a t e ,  and oxygen consumption a l e r t e d  and prep- 
ared the  body f o r  " f i g h t  o r  f l i g h t " .  For f u r t h e r  in-  
formation seer (Cannon, 1914). 



4 

! for the high incidence of anxiety which is in turn a precureor 

! hypertension and similar maladies prevalent in our society .  

The model shown i n  figure 1 is an adaptation of a model for  

Pay oh~socially mediated disease developed by Levi (Levi, 1 9 7 2 ) .  
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! ~ e v i ,  i n  studying biopsyshosocial s t imul i ,  postulates 6 

that an unresolved challenge t o  a predisposed organiem leads 

from the i n i t i a l  tension ( s t r e s s  reaction *-> physiological 

t o  precursor of disease and f i n a l l y  t o  ac tua l  disease. 

The b i o p ~ y ~ h o s ~ ~ i a l  s t imul i  may a r i s e  from the inner  o r  outer  

environment of the  individual and include e l ec t ro ly te  imbalance, 

pain, sensory deprivation o r  overload, emotionally charged ex- 

p r i e n c c s ,  inner conf l i c t ,  e tc .  Any of those s t imul i  may become 

a " s t r e ~ s o r ~  i n  Se lyees  terminology (Salye, 1956) . In f a c t ,  m y  

bisgsyshosocial change can a c t  a s  a s t r e s s o r  insofar  a s  it chal- 

lenges the individual  t o  adapt and i s  thus a po ten t i a l  th rea t  to 

homeostasis. 

The combined e f f e c t  of the biopsychosocial s t imul i  and the 

psychobiological program determines the psychological and physio- 

log ica l  reactions (mechanisms: e ,g , ,  s t r e s s )  of each individual ,  

These may, under c e r t a i n  circumstances, lead to  precursors of 

disease and then t o  disease i t s e l f ,  In te rac t ing  var iables  a r e  

i n t r i n s i c  and ex t r ins i c  fac tors  which influence ( i , e . ,  a l t e r  the 

act ion o f )  a l l  o ther  p a r t s  of the model, These var iables  tend 

to  promote, diminish, o r  prevent anxiety, Variables such as 

heat, noise, health care and recreat ion qual i fy  as extrinsic 

fac tors  whereas age, sex, d i e t ,  and the absence o r  presence of 

disease would be examples of i n t r i n s i c  fac tors ,  

From an examination of the model a de f in i t ion  of anxiety 

can now be proposed. 2 

'~n examination of t h i s  workin de f in i t ion  o f  anxiety 
from Levies model (see page 5 f reveals t h a t  anxiety 
and s t r e s s  can be used synonomously i n  t h i s  paper, 
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t ~ n i i e t ~  is a t o t a l  organismic response to  perceived 

threa t  o r  challenge ar is ing  from biopsychosocial 
I s t imuli  impinging upon the psychobiological program 

of the individual and influenced by i n t r i n s i c  inter-  
acting variables. The response is characterized by 
co r t i ca l  and autonomic act ivat ion and subjective 
feelings of physical and psychological tension. An- 
xiety is adaptive i n  a le r t ing  the individual t o  the 
presence of a problem. However, anxiety which re- 
mains unresolved, o r  inadequately resolved, is physi- 
ologically and psychologically disor  anieing and 
thus maladaptive (Miller, 1975, p. 2 8 ). 
Hans Selye presents a s l i gh t ly  d i f ferent  perspective on 

the subject of anxiety, which he refers  t o  as s t r e s s ,  He begins 

by defining s t r e s s  i n  the following manner: ".. . s t r e s s  is essen- ,co 

t i a l l y  the r a t e  of wear and t ea r  i n  the body." (Selye, 1956 Pre- 

face) ,  Feelings of hunger, tiredness, apprehension, and anger 

are a l l  subjective sensations of s t ress .  S t ress  however does not 

necessarily imply a catastrophic s t a t e ,  f o r  any emotion, any act-  

i v i  t y  causes s t ress .  

Life i s  largely a process of adaptation t o  the circum- 
stances i n  which we exist . . , .  The secre t  of health and 
happiness l i e s  i n  successful adjustment to  the ever 
changing conditions on t h i s  globe; the penalties fo r  
fa i lu re  i n  t h i s  great process of adaptation are  dis- 
ease and unhappiness (Selye, 1956 Preface). 

Selye points out t ha t  many common diseases are a product of 

adaptive errors i n  the a f f l i c t ed  individual's response to  s t ress  

as opposed to  d i r ec t  damage due to  germs, poisons, o r  other ex- 

ternal agents, The common diseases referred to  here are: many ' 

nervous and emotional disturbances , high blood pressure, gas t r ic  

and duodenal ulcers, cer tain types of rheumatic, a l lerg ic ,  cardio- 

vascular and renal diseases. Selye c l a s s i f i e s  these as Hdiseases 

of adaptationM, 
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The general adaptation syndrome (GAS) o r  the  s t r e s s  syn- 

drome as it is now cal led,  refers t o  the  e n t i r e  non-specifio re- 

sponse of an organism to  its external  and in te rna l  environments. 

sexye explains how he decided on the t i t l e ,  general adaptation 

, syndrome t 

I c a l l  t h i s  syndrome "general" because it is prod- 
uoed only by agents which have a general e f f e c t  up- 
on la rge  port ions of the body. I c a l l  it "adapt- 
ive"  because it stimulates defense and thereby haqDs 
the acquis i t ion  and maintenance of a s tage  of in-  
urement. I c a l l  it a "syndrome" because i ts  i n d i  - 
vidual manifestations a r e  coordinated and even 
p a r t l y  dependent upon each other  (Selye, 1956, p.32), 

The physiological elements Selye a l ludes  t o  i n  h i s  discus- 

s ion  of the  general adaptation syndrome a r e  discussed i n  the be- 

ginning of the paper. The human organism responds t o  a s t r e s s o r  

w i t h  a widespread discharge of the  autonomic nervous system, pre- 

dominately i t s  sympathetic division.  These physiological act-  

ions prepare the organism to  cope w i t h  the omnipresent s t r e s s  

s i tua t ions  by which it is continually confronted, 

The s t r e s s  syndrome progresses through three stages.  The 

f i r s t  s tage i s  the  alarm reaction,  The organism mobilizes to  

confront the challenge of a stimulus, The second phase i s  called 

the s tage of res i s tance  wherein the organism adapts t o  the chal- 

lenge of the stimulus, No l i v i n g  organism can be maintained con- 

tinuously i n  a s t a t e  of alarm. Ei ther  the organism adapts t o  the 

challenging agent o r  it is eventually destroyed by it, The third 

phase of the syndrome is the s tage  of exhaustion. Prolonged ex- 

posure t o  a noxious agent w i l l  r e s u l t  i n  the f a i l u r e  of the adapt- 

a t ion  process. Only the most severe s t r e s s  w i l l  lead t o  the stage 

Of exhaustion and death, Under a l l  but the most severe 



a i r c m s . t m ~ e ~  an individual  w i l l  proceed only through the  9 

first two s tages  of the  s t r e s s  eyndrome. Most s t r e s s o r s  a r e  

l ived ,  n o t  pushing the  ind iv idua l  p a s t  t h e  s t a g e  of ad - 
aptat ion.  

Drug Therapy 

The most common therapy f o r  t he  treatment of both psycho- 

l o g i c a l  and physiological  s t r e s s  has been the  adminis t ra t ion of 

a v a r i e t y  of a n i o l y t i c  drugs ranging from the  ba rb i tu ra t e s  t o  

an t ianx ie ty  agents .  PZ'%%c%ical experience has shown t h a t  these  

drugs a r e  no t  always e f f ec t ive  i n  con t ro l l i ng  an  ind iv idua l ' s  r e  

ac t ion  t o  e i t h e r  t he  causes o r  t he  symptoms of both psychological 

and physiological  s t r e s s .  I n  f a c t ,  t he  drug therap ies  discussed 

here a r e  considered, a t  bes t ,  t o  be p a l l i a t i v e ,  and n o t  cura t ive .  

That is  t o  say  t h a t  adequate doses of these  compounds, properly 

administered, w i l l  provide varying degrees of symptomatic r e l i e f  

f o r  individuals  su f f e r ing  from anxiety.  There a r e  a number of 

reasons why o ther  forms of therapy a r e  beginning t o  supplement o r  

replace drug adminis t ra t ion as a means o f  t r e a t i n g  anxiety. 

Barbi tura tes  such as pen tobarb i ta l  (nembutal), secobarbit-  

a1 (seconal) ,  and amobarbital (amytal) have been used extensive- 

l y  no t  because they were highly e f f e c t i v e  but because t he re  were 

no o ther  t reatments ava i l ab l e  f o r  the  symptoms of anxie ty  seen-so  

often by the  medical profession.  They a r e  c e n t r a l  nervous dep- 

ressants .  With even small doses psychomofor coordinat ion is ad- 

verse ly  a f fec ted ,  The barb i tu ra tes  have a se r ious  add ic t ive  po- 

t e n t i a l  with ever increas ing doses required t o  produce the  des- 

i r e d  psychological o r  behavioral e f f e c t s .  A s  usage becomes 

h 



ii hpbj.tual, the  e f fec t ive  dose may approach l e t h a l  l e v e l s  1 u 
(gonigfeld and Howard, 1978, p.  45). [ 

When a n e i m I ~ i e t y  agents were introduced t o  the  c l i n i c a l  

se t t ing  it became read i ly  apparent t h a t  the  magnitude of t h e i r  

.thetmpeutic e f f e c t  on anxiety was f a r  g r e a t e r  than t h a t  of bar- 

bi t u r a t e s  (Wheatley, 1973). The an t ianx ie ty  agents  could a l s o  

be described as minor t ranqui l i ze rs .  Examples of t he  minor 

t r anqu i l i ze r s  would be meprobamate (Miltown, Equani l ) ,  chordi- 

agepoxide ( L i b r i m ) ,  and diazepam (Valium). 

Their usage, however, is  n o t  without its drawbacks, Anti- 

anxiety drugs can a l s o  c r ea t e  a dependence upon o r  an addic t ion 

t o  t h e i r  use with a r e su l t an t  l o s s  of self-confidence and emot- 

ional  s e c u r i t y  (Wheatley, 1973). Individuals  using these  drugs 

a r e  also suhject t o  severe withdrawal symptoms, Po ten t i a l l y  toxic 

react ions  include s k i n  rash,  nausea, headache, impairment of 

sexual function,  ver t igo ,  l i g h t  headedness, and menstrual ir- 

r e g u l a r i t i e s  (Goodman and Gilman, 1975, p. 191). Undesirable 

cognit ive e f f e c t s  may appear f o r  varying periods of time' and in-  

clude an incapaci ty  t o  perceive s t imu l i  c l e a r l y  along with poor 

organizat ional  a b i l i t y  (Honigfeld and Howard, 1973, p.  46). 

Many researchers have proposed an a l t e r n a t i v e  program t o  

deal  w i t h  excessive anxiety and muscle tension which would re-  

place o r  be used concomitantly with drug therapy. This  a l t e r -  

na t ive  program involves psychophysiologic re laxa t ion  techniques. 

These techniques pu t  the  individual  i n  control ,  t o  decide which 

l e v e l  of a rousa l  is appropriate for a given stimulus. Psycho- 

physiologic re laxa t ion  techniques a r e  claimed t o  leave the  mind 

a l e r t  and there  a r e  no addic t ive  o r  withdrawal symptoms. 
* 



&ulation,  t he  avoidance of  excessive tens ion,  
can be mediated through the  s t r i a t e d  (voluntary)  
musculature. When t h i s  musculature a c t s ,  as i n  
e f f o r t  pa t t e rns ,  t he  funct ion can be measured e l -  
e c t r i c a l l y ~  when t h i s  musculature re laxes  toward 
eero l e v e l s ,  anxiety decreases during t h i s  dimin- 
ut ion.  I n  t h i s  sense, anx ie ty  tens ion is a depen- 
dent  va r i ab l e ,  Thus t he re  is no specula t ion,  no 
mystery, no hypnotic suggestion... (Jacobson, 
1964.t pm I)* 

p s y c h ~ p h ~ ~ i ~ l ~ ~ i ~  Relaxation Techniaues . 
Psychophysiologic methods t o  con t ro l  anxie ty  and t o  prom- 

ote  re laxa t ion  and composure have been used i n  both Eastern  and 

Western cu l tu re s  f o r  cen tu r i e s ,  Eas tern  d i s c i p l i n e s  such as 

Yoga and Zen teach methods of breath  con t ro l ,  physical  exercises, 

and mental concentrat ion leading t o  meditation and contemplation. 

These p rac t i ce s  induce se ren i ty ,  a s t a t e  d iamet r ica l ly  opposed 

t o  the  a l e r t e d ,  aroused s t a t e  of anxie ty ,  

Western p rac t i ce s  of psychophysiologic techniques which 

lead t o  composure and s e r e n i t y  have occurred wi thin  the  frame- 

work of r e l i g ious  b e l i e f s  and more recen t ly  i n  medical and psy- 

chological  c l i n i c a l  p r ac t i ce ,  as wel l  as i n  the  in t roduct ion and 

popularizat ion of ea s t e rn  meditation techniques t o  the  general  

public.  

Meditation, 

~ o s t  r e l i g ious  organizat ions have employed meditation as a 

means t o  an a l t e r e d  s t a t e  of consciousness. Records of branches 

of Chr i s t i an i ty ,  Judaism and Islam have been documented showing 

Well developed p rac t i ce s  of meditation (underhi 11, 19671 Scholem, 

1961 : Trimingham, 197 1 ) . 
I 
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Maharishi Mahesh Yogi popularized an Indian Yoga 12 I 

P: 

; .technique i n  the  West c a l l e d  Transcendental Meditation. *TM** 

is now widely p rac t i s ed  by the  general  public .  Wallace and Ben- 

son descr ibe  the  bas ic  elements of  Transcendental Meditation. 

The p r a c t i t i o n e r  sits i n  a comfortable pos i t i on  
w i t h  eyes closed,  By a systematic method he has  
been taught ,  he perceives a "su i tab le"  sound o r  
thought, Without at tempting t o  concentrate speci -  
f i c a l l y  on t h i s  cue he allows h i s  mind t o  experi- 
ence it f r e e l y ,  and h i s  thinking,  as the  pract ion- 
e r s  themselves repor t ,  r i s e s  t o  a " f i n e r  and more 
c r ea t ive  level i n  an easy and n a t u r a l  mannerw, 
(Wallace and Benaon, 1972, pp, 80-94) .  

I n  one of t he  most d e t a i l e d  physiological  examinations of 

a r e l axa t ion  technique Wallace and Benson performed extensive 

measurements on t h i r t y - s i x  sub jec t s  who were t ranscendenta l  m& 

t a to r s .  The r e s u l t s  of t h e i r  s tudy a r e  summarized below. 

Physiologic changes cons i s t en t  with decreased sympathetic 

nervous system a c t i v i t y  were p resen t  during the  p r a c t i c e  of t h i s  

re laxa t ion  technique, The following va r i a t i ons  were noted: de- 

creases i n  oxygen consumption, carbon dioxide e l iminat ion,  res-  

p i r a to ry  r a t e ,  and minute v e n t i l a t i o n ,  A r t e r i a l  blood l a c t a t e  

decreased markedly, A r t e r i a l  blood pH and base excess decreased 

s l i g h t l y ,  Skin r e s i s t ance  increased considerably while muscle 

blood flow increased t o  a l e s s e r  ex ten t ,  

The electroencephalogram revealed increased r e l a t i v e  in-  

t e n s i t y  of slow alpha waves and occasional  t h e t a  wave a c t i v i t y .  

The aforementioned changes a r e  believed t o  represen t  ac t i va t ion  

Of an in tegra ted  hypothalmic response which r e s u l t s  i n  general-  

ized decreased sympathetic nervous system a c t i v i t y  and perhaps 

a l so  a corresponding increase  in parasympathetic a c t i v i t y .  This 

response is r e f e r r ed  t o  as the  " re laxa t ion  responseH be ens on, 



41, which seems t o  be the  counterpar t  of the  emergency 
6 

reaction of Cannon described e a r l i e r .  
D 

i A number of the  above changes should be discussed ingreat -  

d e t a i l  t o  expla in  how these  changes a r e  r e l a t e d  t o  anxiety.  

~t was noted through t h i s  re laxa t ion  technique there  was a 
t 

decrease i n  oxygen consumption, carbon dioxide el imination,  res- 

p i r a to ry  r a t e ,  and v e n t i l a t i o n  per  minute. I t  w a s  a l s o  noted 

that the  r a t i o  of carbon dioxide e l iminat ion t o  oxygen consump- 
I 

t i o n  ( i n  volume) remained e s e e n t i a l l y  unchanged throughout t he  

t e s t i ng ;  ( l e e . ,  the  r a t i o  of carbon dioxide e l iminat ion t o  oxy- 

gen consumption before, during, and a f t e r  re laxa t ion  was the  

same). This is an ind ica t ion  t h a t  t he  con t ro l l i ng  f a c t o r  involv- 

ed is the  r a t e  of the  metabolism and t h a t  through re laxa t ion  an 

individual  can reduce h i s  metabolic r a t e .  The reduction of met- 

abol ic  r a t e  means a reduction i n  the  amount of energy consumed 

needlessly t o  maintain a s t a t e  of hyperact iv i ty ,  and thus,  a mare 

e f f i c i e n t l y  operated organism. 

Another change recorded by Benson was a marked decrease in 

a r t e r i a l  blood l a c t a t e s .  Individuals  su f f e r ing  from anxiety 

show an excessive r i s e  i n  l a c t a t e  l eve l s .  I n  a paper by P i t t s  

(1969) an experiment is described i n  which researchers  a t  the  

Washington Universi ty School of  Medicine were ab l e  t o  produce tk 

symptoms of anxie ty  neurosis  and even acute  anx ie ty  a t t acks  by 

chemical means. They did  so  by administering enough l a c t a t e ,  

which is a normal product of  c e l l  metabolism, t o  r a i s e  the  blood 

l a c t a t e  l e v e l  about as high as it is during strenuous physical  



other  heavy physiological  s t r e s s .  3 

p i t t s  noted t h a t  anxie ty  could occur i n  normal people un- 

det s t r e s s  as a consequence of excess l a c t a t e  productiol r e su l t -  

i.M from an increased flow of epinephrine. The r i s e  i n  t he  lev- 

symp toms as wel l  as t o  s t e p  up l a c t a t e  production. 

Another physiological  response t e s t e d  by Benson was the  

..riation i n  e l e c t r i c a l  r e s i s t ance  of t he  skin.  This  t e s t ,  gal- 

vanic sk in  response (GSR)  o r  psychogalvanic r e f l e x  (PGR) is a 

commonly used physiological  t e s t  f o r  anxiety.  I t  is convenient 

and probably t he  most widely used measure of a c t i v a t i o n  of the  

human organism. I t  is a cho l ine rg i ca l ly  mediated response which 

r e f l e c t s  a c t i v a t i o n  i n i t i a t e d  i n  both the  physiological  and psy- 

chological  spheres.  I t  has a p a r t i c u l a r  advantage f o r  research 

because its measurement r e f l e c t s  a more general ized response of 

the  whole being r a t h e r  than of the  more d i s c r e t e  elements of a 

body t i s s u e  o r  a body p a r t  ( ~ o u n t c a s t l e ,  1974, p. 355)*  

With increased l e v e l s  of anxie ty  there  is  increased symp- 

a t h e t i c  nervous system a c t i v i t y  which w i l l  a c t i v a t e  the  eweat 

glands, Increased production of sweat r e s u l t s  i n  a decreased 

res i s tance  between two poin t s  on the  skin .  Therefore a reduction 

3 ~ h e n  the  oxygen supply becomes e i t h e r  unavailable o r  
i n s u f f i c i e n t  f o r  c e l l u l a r  oxidat ion t o  occur small am- 
ounts of energy can be re leased by anaerobic glycolysis. 
Lactate is the  end product of anaerobic g lyco lys i s .  A 
r i s e  i n  blood l a c t a t e  l e v e l  is therefore  a normal result  
of anaerobic a c t i v i t y ,  When oxygen i n  s u f f i c i e n t  supply 

- becomes ava i l ab l e  again l a rge  por t ions  of t he  l a c t a t e  
a r e  reconverted i n t o  glucose, The g r e a t e s t  proport ion 
of t h i s  reconversion takes place i n  the  l i v e r  ( ~ u y t o n ,  
1976, p *  9 1 3 ) .  
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: in &in r e s i s t a n c e  r e s u l t i n g  from e leva ted  l e v e l s  of anx ie ty  
9 

i 
! appear  t o  be due t o  t h e  increased  s t i m u l a t i o n  of  t h e  sweat 

glands (Lader and Mathews, 1970). 

I n  measuring s k i n  r e s i s t a n c e  t o  an  e l e c t r i c  c u r r e n t ,  if 

o t h e r  f a c t o r s  such as environmental temperature and humidity 

remain cons tan t ,  a decrease  i n  t h e  s k i n  r e s i s t a n c e  of an ind iv id -  

ua l  would be expected t o  r e f l e c t  a g r e a t e r  degree of anx ie ty  i n  

t h a t  i n d i v i d u a l  whi le  an i n c r e a s e  i n  s k i n  r e s i s t a n c e  would be ex- 

pected - t o  r e f l e c t  a g r e a t e r  degree of r e l a x a t i o n .  Benson's f ind-  

ings  f i t  i n  w e l l  wi th  t h i s  information.  He d iscovered  a consid- 

e r a b l e  i n c r e a s e  i n  s k i n  r e s i s t a n c e  t akes  p l a c e  i n  an i n d i v i d u a l  

who is i n  a h igh ly  re laxed s t a t e ,  

Benson's observat ion  t h a t  t h e r e  is an i n c r e a s e  i n  t h e  flow 

of blood t o  t h e  s k e l e t a l  muscles of i n d i v i d u a l s  p r a c t i s i n g  t r a n -  

cendenta l  med i t a t ion  should n o t  be a s u r p r i s i n g  one. Muscular 

tens ion ,  a s t a t e  of chronic  p a r t i a l  muscular c o n t r a c t i o n ,  cons t -  

r i c t s  t h e  v e s s e l s  which c a r r y  t h e  blood t o  and from t h e  s k e l e t a l  

muscles thereby r e s t r i c t i n g  t h e  blood flow. This  r e s t r i c t i o n  of 

blood c i r c u l a t i o n  would prevent  oxygen and t h e  o t h e r  e s s e n t i a l  

n u t r i e n t s  from reaching  t h e  muscles. This  occurrence could ex- 

p l a i n  t h e  r ap id  r i s e  i n  a r t e r i a l  blood l a c t a t e  under s t r e s s .  The 

main s i t e  of l a c t a t e  product ion i n  t h e  body is t h e  s k e l e t a l  mus- 

c l e ,  Any r e s t r i c t i o n  i n  blood flow t o  t h e  muscles wi th  i ts cor-  

responding decrease  i n  oxygen uptake would i n c r e a s e  t h e  r a t e  of 

anaerobic metabolism of which l a c t i c  a c i d  i s  a by-product. The 

a c c e l e r a t i o n  of blood flow t o  t h e  s k e l e t a l  muscles during a relax- 

The r e s u l t i n g  i n c r e a s e  i n  o x i d a t i v e  metabolism could be a 
Y 
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s t i t u f e  f o r  anaerobic metabolism which would account  f o r  16 

S 
g the marked decrease i n  production of l a c t a t e .  
ii 
k. 
B Another p o t e n t i a l l y  s ign i f  i c a n t  e f f e c t  of  a diminished OX- 
b 
i 
I Y43 en supply t o  the  s k e l e t a l  muscle would be a s ta te  o f  physiolog- 
I 

I i c a l  contracture .  I n  the  event of a reduced oxygen supply  t o  the 

&ele ta1  muscle a deple t ion of t he  ATP required t o  d i s s o c i a t e  t h e  

actin-myosin bonds my r e s u l t .  T h i s  being the  c a s e  a s t a t e  of 

physiological  contracture  occurs. Under these  c i rcumstances  t h e  

muscle is unable t o  reduce i t s  tens ion as the  actin-myosin bonds 

a r e  unable t o  d i s soc i a t e  (Guyton, 1976, pp. 144-146). 

I n  extreme cases of prolonged isometric muscle c o n t r a c t i o n  

a severe r e s t r i c t i o n  of the  c i r c u l a t i o n  of the  blood w i l l  occur .  

This diminished blood supply can cause t i s s u e  t o  become malnour- 

ished and suscep t ib le  t o  i n f ec t ion  and d i sease  (Wallace and Ben- 

son, 1972). 

One f i n a l  change i n  psysiologic s t a t e  Benson no ted ,  which 

helped confirm the  p i c tu re  of a highly relaxed,  a l though wakeful 

condit ion,  was the  marked i n t e n s i f i c a t i o n  of a lpha  waves record-  

ed by the  electroencephalogram. Alpha waves a r e  normally thought 

t o  be associa ted w i t h  p leasan t  day dreaming s o r t s  of a c t i v i t y .  

However, bra in  researchers  a r e  s t i l l  unsure exac t ly  how a l p h a  

waves a r e  associa ted w i t h  mental e f f o r t  o r  t he  r e l i e f  of  mental  

e f f o r t  . 



An a l t e r n a t i v e  method of promoting deep muscle r e l axa t ion  

has been developed using analog information feedback. EMG bio- 

feedback apparatus measures muscle ac t ion  p o t e n t i a l  l e v e l s  ( e l -  

ectromyography) and incorporates the  major p r i n c i p l e s  of operant 

conditioning ( % g .  , see  Skinner,  1953 ) .  The shaping of muscle 

responses is of considerable i n t e r e s t  because it sug- 

gests  t h a t  operant condit ioning may f a c i l i t a t e ,  i n  human subject% 

a greater-!degree of con t ro l  over t h e i r  i n t e r n a l  environments. 

Reinking and Kohl ( 1975 )  explain why they choee t o  use PMG 

biofeedback as a method t o  s tudy r e l axa t ion  response. 

Though most theor ies  of  therapeut ic  r e l axa t ion  foc- 
us on sympathetic nervous system pa t t e rns  which t h e  
EMG only i n d i r e c t l y  r e f l e c t s ,  EMG records were still 
chosen f o r  the  following reasons. F i r s t ,  EMG and 
sympathetic a c t i v i t y  covary i n  a v a r i e t y  of s i t u a t -  
ions.  There i s  evidence t h a t  the  bes t  s i n g l e  c o r r e l -  
a t e  of sympathetic a rousa l  i a  s k e l e t a l  muscle a c t i o n  
potent ia l . . .  Second, the  t r a i n i n g  procedures of most 
re laxa t ion  therapies  focus pr imar i ly  on s k e l e t a l  mus- 
c l e  re laxa t ion ,  desp i te  t h e i r  t h e o r e t i c a l  emphasis on 
general  autonomic system functions.  Consequently, 
the  EMG seems a useful  dependent measure of t ens ion  
and a r e l i a b l e  means of judging the  r e l a t i v e  e f f e c t -  
iveness of various r e l axa t ion  methods (Reinking and 
Kohl, 19759 PP* 594-6001 

The bas ic  t r a i n i n g  method employed would seem p o t e n t i a l l y  

appl icable  t o  a v a r i e t y  of physiofogical  events ,  and might be - 

useful both i n  behavioral therapy and i n  c e r t a i n  psychosomatic 

disorders.  An obvious candidate f o r  t h i s  feedback approach 

would be t he  tens ion headache s a i d  t o  be assoc ia ted  with, and 

sustained by, con t rac t ion  of the  head and neck musculature. 

A p a r t i c u l a r  instrument b u i l t  by Budzynski and Stoyva a t  

t h e  University of Colorado Medical School, was developed w i t h  



the foliowing cha rac t e r i s  t i c s r  

, There would be continuous t racking of l e v e l s  of muscle 
r 
b 

f ac t ion  po ten t i a l .  

2, The sub jec t  would receive  p rec i se  and immediate analog in-  

formation from a given muscle. 

3, The information would be i n  the form of a tone w i t h  a 

p i t c h  varying with  the  l e v e l  of muscle a c t i v i t y ,  

4 , The gain of the feedback loop would be ad jus t ab l e  t o  per- 

m i t  gradual  shaping of the  deep r e l axa t ion  response. 

3. The system would permit continuous q u a n t i f i c a t i o n  of per- 

formanae as measured by l e v e l s  of muscle a c t i o n  p o t e n t i a l  

from t r ia l  t o  t r ia l  ( Budzynski and S toyva, 1969) , 

This  system is an objec t ive ,  non-verbal i n d i c a t o r  of re laxat ion.  

By using analog information feedback it becomes poss ib le  t o  ac- 

c e l e r a t e  and i n t e n s i f y  the  process of r e l axa t ion ,  

Essen t i a l l y  t he  funct ion of the  system is t o  provide the  

sub jec t  w i t h  a cons tan t  volume tone t h a t  v a r i e s  i n  p i t c h  as el- 

ectromyqraphic (EMG) a c t i v i t y  changes. For  example, a higher 

p i t ch  would correspond with a higher l e v e l  of EMG a c t i v i t y ,  

Therefore, by no t ing  the  p i t c h  a sub jec t  is aware of his/her sl- 

ectromygraphic a c t i v i t y  and can a c t  toward lowering t h e  p i t ch  . 

and there fore  lowering t h e  a c t i v i t y  of the nuscle involved, 

Systematic Desensi t iza t ion,  

This  s tandardized behavioral  technique has been an e f f ec t -  

i v e  t oo l  i n  t h e  therapy of anxie ty ,  s p e c i f i c a l l y  i n  t he  therapy 

of phobic behavior (Greenwood and Benson, 1 9 7 7 ) .  Developed by 
Y 
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I yolpe (1958) systematic desens i t i za t i on  is based upon the postu- 

I l a t e  t h a t  t h e  anx ie ty  response is a learned response and t h a t  it 
i 

P 
I l e c t 6  increased nervous system a c t i v i t y  , The t h e o r e t i c a l  

~ e c h a n i s m  f o r  t he  e l iminat ion of neuro t ic  behavior is o p e r a m y  

condit ioned inh ib i t i on .  

If a response an tagonis t i c  t o  anxie ty  can be made t o  
occur i n  t h e  presence of anxiety-evoking s t i m u l i  s o  
t h a t  it is accompanied by a complete o r  p a r t i a l  sup- 
p ress ion  of t he  anxie ty  response the  bond between 
these  s t i m u l i  and the  anxie ty  responses w i l l  be weak- 
ened ( ~ o l p e ,  1958). 

In  t h i s  form of therapy the  sub jec t  and the  t h e r a p i s t  con- 

s t r u c t  a hei rarchy of anxie ty  evoking s t imu l i .  The sub jec t  i s  

then condit ioned t o  con t ro l  h is /her  anxie ty  by de l ibe ra t e  forms 

of r e l axa t ion  while confronting the  l e a s t  provoking st imulus i n  

the  heirarchy.  This process i s  sys temat ica l ly  repeated, as the  

aub jec t  ascends t he  s c a l e ,  one st imulus a t  a time, u n t i l  the  

most anx ie ty  provoking st imulus can be e f f e c t i v e l y  to le ra ted .  

Progressive Relaxation,  

One of the  d e l i b e r a t e  forms o f  r e l axa t ion  used i n  conjunc- 

t i o n  w i t h  systematic desens i t i za t i on  is  a program developed by 

Jacobson (1938) e n t i t l e d  Progressive Relaxation, T h i s  technique 

uses as i ts  base one of the  primary t ene t s  of l ea rn ing  and sys t -  

ems theory (Jacobson, 1964). The sub jec t  i s  first taught  t o  &- 
ognize t ens ion  i n  s p e c i f i c  muscles and subsequently l ea rns  t o  re- 

l a x  these  muscles a t  w i l l ,  Jacobson was ab le  t o  t e s t  t h e  effect- 

iveness of h i s  program by using electromyography which ind ica tes  

s p e c i f i c  muscle a c t i v i t y ,  He c i t e d  a number of c l i n i c a l  cases 

ranging from condi t ions  such as c o l i t i s  and py lo r i c  u l ce r s  t o  
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ypert&sion, excess ive  anx ie ty  and insomnia which h e  has t r e a t  - 

ed e u c c e ~ s f u l l y  us ing  Progressive Relaxat ion methods of t ens ion  

(Jacobson, 19@+). 

Researchers i n v e s t i g a t i n g  Progress ive  Relaxat ion,  both w i t h  

and without  sys temat ic  d e s e n s i t i z a t i o n ,  have met wi th  varying 

l e v e l s  of  success  i n  producing a compet i t ive  a l t e r n a t i v e  t o  t h e  

m i e t y  response ( i ,e. ,  t h e  r e l a x a t i o n  response - s e e  Benson, 

1975)  
Paul  (1969) showed t h a t  phys io logic  changes c o n s i s t e n t  

with decreased sympathetic nervous ays ten  a c t i v i t y  were t h e  re-  

s u l t  of t h e  p r a c t i c e  of Progress ive  Relaxat ion.  The parameters 

by Paul were forearm muscle t ens ion ,  h e a r t  rate, resp-  

i r a t o r y  r a t e ,  and s k i n  conductance, With t h e  except ion  of s k i n  

conductance, he found t h a t  normal s u b j e c t s  were a b l e  t o  produce 

s i g n i f i c a n t  r educ t ions  i n  a l l  of t h e  parameters,  i n  r e l a t i o n  t o  

a c o n t r o l  group. 

Edelman, (1971 ) a l s o  repor ted  s i g n i f i c a n t  decreases  i n  

f r o n t a l i s  EMG a c t i v i t y  i n  s u b j e c t s  who p r a c t i s e d  Progress ive  Re- 

l axa t ion .  Schandler  and Grings ( 1976), Haynes 3 &, (1975). 

and Canter  et &, , (1975) have produced s i m i l a r l y  p o s i t i v e  r e su l t s  

i n  t h e i r  i n v e s t i g a t i o n  of Progress ive  Relaxat ion,  

I n  c o n t r a s t ,  Mathews and Gelder (1969) could  f i n d  no sig- 

n i f i c a n t  reduct ions  i n  forearm EMG i n  s u b j e c t s  who p r a c t i s e d  Pro- 

g r e s s i v e  Relaxat ion,  Furthermore, they  could make no d i s t i n c t i o n  

between t h i s  group and t h e  c o n t r o l  group, Lader and Mathews 

(19'10) a l s o  demonstrated no s i g n i f i c a n t  d i f f e r e n c e s  between con- 

t r o l  and Progress ive  Relaxat ion groups i n  measure f r o n t a l i s  

EMG a c t i v i t y  , 
* 
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~ a h e r  and Mathews (1971) discuss the divergences of re- 

sults i n  EMG s tudies  of tension by f i rs t  pointing out t h a t  the 

aspects of the  word "tension" have led  t o  confusion. 

Where i n  physiology the  word tension r e f e r s  t o  the  force prod- 

uced by a contracting muscle, i n  every day usage tension descri-  

bgs a pa r t i cu la r  emotional s t a t e ,  anxiety,  Lader and Mathews 

dist inguish between the physiological  and l a y  meaning refer r ing  

to  the former as muscular tension and the l a t t e r  as subjective 

~ t e n s i o n n e  

They ident i fy  another important d i s t inc t ion ,  t h a t  between 

bbrelevant* and " i r re levant"  a c t i v i t y .  Increases i n  muscular ten- 

sion a r e  necessary t o  respond t o  many physiological needs, These 

a re  considered re levant  forms of a c t i v i t y ,  Any concomitant 

changes i n  leve ls  of muscular tension t h a t  a r e  no t  e s sen t i a l  f o r  

motor purposes a re  i r r e l evan t .  They fu r the r  s t a t e  t h a t  psycho- 

logical  fac tors  can g r e a t l y  influence i r r e l evan t  muscle act ivi ty ,  

The authors r e l a t e  t h i s  information to  the varying r e s u l t s  

produced by EMG s tud ies  of tension i n  the following manner, Al- 

though the experience of muscular tension (and autonomic ac t ivf -  

ty  ) may ac tua l ly  cons t i tu t e  the  emotional s t a t e  and, a l te rna t ive-  

l y ,  emotional s t a t e s  inevi tab ly  evoke increased muscular tension, 

there is  no implied causa l i ty .  The f a c t  t h a t  EMG leve ls  are 

raised i n  pa t ien ts  suf fer ing  extreme emotional s t a t e s  qu i t e  prob 

ably r e f l e c t s  general  a f f e c t i v e  over-arousal r a t h e r  than any mom 

specif ic  mechanism, This  implies t h a t  cont ro l l ing  (decreasing) 

levels  of EMG a c t i v i t y  i s  not  necessar i ly  an e f fec t ive  method of 

reducing subjective "tensionM (anxiety)  . 
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The authors conclude t h e i r  d iscuss ion w i t h  the  follow- 

ing statement 8 

, , ,,methods which serve  t o  d i r e c t l y  lower EMG lev-  
e l a  seem unl ike ly  t o  e f f e c t i v e l y  reduce subJec t ive  
"tensionH i n  pa t i en t s  su f f e r ing  from o t h e r  psycki- 
a t r i c  syndromes. However, i n  t he  case of some spe- 
c i f i c  psychosomatic symptoms, enough is known t o  
allow a cautious optimism regarding such techniques, 
and t o  a n t i c i p a t e  t h e i r  more widespread app l i ca t ion  
t o  tens ion s t a t e s  ( p a  484). 

physiolonical  Relaxation. 

.Mitchel l  (1977) has developed a modified form of Jacobanb 

progressive Relaxation which she has e n t i t l e d  Physiological  Re-  

laxat ion.  

B i t c h e l l ' s  bas ic  premise is t h a t  s t a t e s  of anxie ty  and 

nervousness o r  such s l i g h t  body responses as bracing f o r  some- 

thing unexpected, cause an increase  i n  the  t ens ion  of s k e l e t a l  

muscle, A problem a r i s e s  when the  s t r e s s o r  (environmental o r  

o t h e r )  is  no longer p resen t  but  t he  e levated l e v e l s  of mus- 

c l e  tension remain because of the  absence of a physical  o u t l e t  

t o  the  s t r e s s o r ,  Physiological ly,  the  ind iv idua l  is prepared 

f o r  physical ac t i on  and none is forthcoming, I n  t h i s  s i t u a t i o n ,  

once the  s t r e s s o r  is forgot ten ,  t he  ind iv idua l  l o s e s  tho aware- 

ness t h a t  his/her  degree of muscle tens ion is excessive,  

Mitchell  contends t h a t  these  excessive levels  of muscle 

tension r e s u l t  i n  d i s t i n c t  pos tu ra l  va r i a t i ons ,  She e t a t e s t  

"That people su f f e r ing  from undisoharged s t r e s s  adopt an exact  

Pattern of pos i t ion ing  i n  a l l  t h e i r  j o i n t s , N  (Mitchell ,  J977, 

P* h2) .  Mitchell  has i d e n t i f i e d  and described t h i s  p a t t e r n  of 

jo in t  posi t ioning i n  the  following manner: 

The Headr The head come8 forward. If t h e  stress i e  due t o  
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g r i e f  o r  pain, t he  head may bend down w i t h  the  

chin  i n .  If the  s t r e s s  is caused by anger o r  ap- 

prehension, the  ch in  ju t s  ou t  and the  whole head 

moves forward on the  neck. 

The shoulders are l i f t e d  upwards towards the  ea rs  

and held  there .  The upper am8 hug t h e  ches t  r a t  the  

s i d e s ,  o r  i n  f r o n t ,  while the  elbows bend up. 

The Hands. The f inge r s  and thumbs c u r l  up t o  form a f i s t  and 

the  hands may indeed clench each other .  The person 

may c l a s p  some o b j e c t  t i g h t l y ,  o r  a man of t en  puts  

h i s  hands i n  h i s  t r o u s e r  pockets and keeps turning 

h i s  money over. 

The Legs, i f  s i t t i n g  down. A woman tends t o  s i t  sideways on the  

edge of t he  c h a i r  and wind one l e g  around the  other .  

Both men and women usua l ly  c ross  t h e i r  l egs  and then 

the  top f o o t  is held  r i g i d l y  upwards, o r  moves rapid- 

l y  up and down a t  the  ankle.  The accent  is on the  

up movement (do r s i f l ex ion )  . 
The Legs, i f  s tanding.  The person may cross  and uncross h i s  l egs  

continuously. We o f t e n  see t h i s  performance by a 

platform speaker,  

The Body. The body bends forwards and is usual ly  held f a i r l y  

r i g id .  

The Breathing. The breath is e i t h e r  held on an inward gasp, o r  

it is quickened so t h a t  the  upper c h e s t  moves rap- 

i d l y  up and down. The accent  is  always on the  in-  

ward breath. 

The Face. The jaw i s  clamped t i g h t l y  shu t ,  and the  teeth of ten 
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gr ind together .  The l i p s  a r e  t i g h t l y  closed. The 
24 

tongue c leaves  t o  the  roof of t h e  mouth. The brows 

corrugate  and the  eyes may e i t h e r  acrew up as i n  grief 

o r  pain o r  open wide as i n  r e a l  o r  imagined danger 

(Mitchellr  1977, PPO 26-27) 

I n  o rder  t o  f a c i l i t a t e  the  individual  i n  ceasing t o  main- 

! ta in the aforementioned s t r e s s  posture  Mitchell  has designed a 

re laxa t ion  program which involves t he  concept of  re- 

roca l  r e l axa t i an  o r  r ec ip roca l  i n h i  b i t ion .  According t o  t h i s  

cancept, when motor neurons a r e  t ransmi t t ing  impulses t o  muscles 

them t o  con t r ac t ,  the  motor neurons t h a t  s e rv i ce  t h e i r  

: antagonists  a r e  simultaneously r ec ip roca l ly  inh ib i ted .  The ant-  
i 

agonis t ic  muscles therefore  remain relaxed and the  movers con- 
I 
1 t r a c t  without opposition. 
I 
I By s e l e c t i n g  the  opposing muscle groups t o  t he  muscles 
I 

showing the stress r e l a t ed  tens ion a mechanism is ava i l ab l e  t o  
i 
: unconditionally r e l ax  the  a f f ec t ed  muscles. By cont rac t ing  the  

apposing muscle groups t h e i r  antagonis ts  w i l l  be r ec ip roca l ly  

relaxed. The last  s t e p  is t o  s t o p  con t rac t ing  the  opposing mus- 

c l e  groups thereby a t t a i n i n g  re laxa t ion  i n  both sets of muscles, 

To summarize, Mitchel l ' s  r e l axa t ion  t r a i n i n g  program has 

i den t i f i ed  the  s t r e s s  pos i t ions  and the  corresponding ac t iva t ed  

muscles, s e l ec t ed  the  appropr ia te  antagonis ts  t o  these  ac t iva ted  

muscles, sys temat ica l ly  contracted and then stopped contract ing 

these muscles, and f i n a l l y ,  concentrated on the  end product of 

c omp1ete re laxa t ion .  



Method 

Overview of the Study Design 

The general aim of this study was to investigate the ef- 

fectiveness of a physical relaxation technique in deoreasing an- 

xiety in a non-clinical setting. The independent variable was 

the relaxation technique designed to be taught to the subjects. 

The dependent variables were the measure of both physiological 
i : and psychological parameters of anxiety. i 
I 

i 

Subjects 

Spielberger' s S tate-Trai t Anxiety Inventory (STAI ) (Spiel- 

berger, 1970) was administered to 130 undergraduates at Simon 

Fraser University. From this group the students with the twenty 

highest anxiety-state scores were selected to participate in this 

study. The range in anxiety-state scores of the twenty selected 

students was from 69 to 44. The total range in anxiety-state 

scores was from 69 to 22. Anxiety-trait was not considered as a 

basis for subject selection because it is thought to be the indi- 

vidual's predisposi ton to manifest anxiety. By definition, there- 

fore, anxiety-trait would be unaffected by environmental stimuli 

(e . g . . a relaxation technique ) . 
The group of twenty students selected for the study was 

coaprised of sixteen females and four males, The average age of 

the group was 20.2 years. 



The twenty s u b j e c t s ,  chosen on t h e  basis of high s t a t e  an- 

%jsty  l e v e l s ,  were randomly d iv ided  i n t o  two t r ea tmen t  groups 

,,mprised of t e n  s u b j e c t s  each. Group one was t augh t  t o  prom- 

,te muscle r e l a x a t i o n  us ing  M i t c h e l l ' s  technique of Physiologic-  

 laxat at ion. Group two was a no t r ea tmen t  group used as a clan- 

t r a l e  

Each group w a s  in t roduced t o  t h e  s tudy  and informed as t o  

t h e i r  s p e c i f i c  r o l e  was i n  t h e  s tudy.  A f t e r  t h e  i n t r o d u c t -  

ion each s u b j e c t  met wi th  t h e  experimenter once each week f o r  

three weeks. Each of t h e  t h r e e  meetings between t h e  s u b j e c t  and 

the experimenter was scheduled a t  t h e  same time of day i n  o r d e r  

t o  minimize d i u r n a l  v a r i a t i o n s  i n  t h e  phys io log ica l  parameters 

measured. The i n d i v i d u a l  meetings between t h e  s u b j e c t  and t h e  

experimenter were s e t  up t o  incorpora te  two t r a i n i n g  s e s s i o n s  per 

meeting. Thus each s u b j e c t  a c t u a l l y  underwent s i x  t r a i n i n g  ses -  

s ions  wi th  t h e  experimenter over  t h e  t h r e e  week per iod .  

Each meeting c o n s i s t e d  of a t h i r t y  minute pe r iod  i n  which 

the  s u b j e c t  was connected t o  t h e  va r ious  p ieces  of appara tus  mea- 

su r ing  phys io log ica l  responses:  a f i v e  minute pe r iod  p r i o r  t o  the 

t r a i n i n g  s e s s i o n  where t h e  phys io log ica l  responses were recorded 

a t  one minute i n t e r v a l s t  a twenty minute t r a i n i n g  s e s s i o n r  an- 

o the r  f i v e  minute per iod  t o  record  phys io log ica l  responses and 

then a t e n  minute break. Excluding t h e  time s p e n t  connect ing the 

s u b j e c t  t o  t h e  r ecorde r s ,  t h i s  procedure was repeated  after t h e  

t e n  m-inute break. 

During t h e  a c t u a l  t r a i n i n g  s e s s i o n s  group one was asked t o  

follow, very c a r e f u l l y  t h e  d i r e c t i o n s  presented  t o  them f o r  
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M $ t c h e l l ' ~  Physiological  Relaxation technique. These d i r e c t -  

ions were pre-recorded on a c a s s e t t e  tape  i n  o rder  t o  standard- 

iae experimenter-sub j ec t  i n t e r ac t ion .  Group tsro was in s t ruc t ed  

t ; ~  s i t  comfortably and at tempt t o  r e l ax  as completely a s  possible, 

Spie lberger ' s  S ta te -Tra i t  Anxiety Inventory was adminis- 

tered t o  a l l  sub jec t s  p r i o r  t o  t h e i r  first meeting w i t h  the  ex- 

p r i m e n t e r  and again  immediately following t h e i r  f i n a l  meeting. 

The physiological  responses being recorded during the  f i v e  

minute pre- and pos t  t r a i n i n g  sess ion  i n t e r v a l s  were forehead 

arid trapezioua muscle EMG, hea r t  r a t e ,  blood pressure ,  galvanic 

sk in  response and r e s p i r a t i o n  r a t e .  Samples of the  da ta  i n  gra- 

phic  form, recorded d i r e c t l y  on the  Teca Unit and on the Physio- 

graph can be found i n  Appendix A. 

Relaxation Technique 

A l l  of t h e  re laxa t ion  techniques described i n  t h i s  paper 

have been repor tedly  bene f i c i a l  i n  promoting re laxa t ion ,  but with 

varying degrees of success,  To complicate mat ters  even -more, re- 

searchers have employed grossly divergent  t r a i n i n g  schedules with 

concomitantly divergent  r e s u l t s ,  

The decision t o  s e l e c t  Mitchel l ' s  Physiological  Relaxation 

as a technique t o  promote profound muscle r e l axa t ion  was basedon 

t h e  reported c l i n i c a l  success of a similar technique, Jacobson's 

Proqressive Relaxation, Physiological  Relaxation is a modificat; 

ion of Progressive Relaxations which, according t o  Mitchell ,  

(1977,  pp. 17-18) has a l s o  shown pos i t i ve  c l i n i c a l  r e s u l t s .  Al- 

though the re  is  l i t t l e  information arraUabJ.e i n  the  l i t e r a t u r e  

on t h e  successful  app l i ca t ion  of her methods, o t h e r  t h a n  he r  own 



,' the  modification she has made t o  Jacobsonps Prog- 

tsssive Relaxation Technique seem t o  be reasonable. H e r  decis-  

ion t o  incorporate rec iproca l  inhibf t i o n  i n t o  the  standard Pm- 

p s s i v e  Relaxation format may improve the  success of her  pro- 

gram. I t  was my i n t e n t  t o  take  a r e l a t i v e l y  new and un t r ied  re- 

laxa t ion  technique, which looked aound on paper, and at tempt to  

dupl ica te  Mitchel l ' s  impressive r e s u l t s  i n  a un ive r s i t y  labor-  

a to ry  s e t t i n g .  

Ae was mentioned previously,  t he re  e x i e t s  a wide va r i aaon  

in t r a i n i n g  schedules employed by researchers  of r e l axa t ion  

therapies.  Far  t h i s  reason it would be extremely d i f f i c u l t  t o  

produce a definitive statement on which schedule is most effect ive 

under each s e t  of s p e c i f i c  circunrstances, The th ree  week, s i x  

sess ion format w a s  chosen on the  bas is  of t h i s  schedule 's  re-  

current  use i n  s t u d i e s  similar t o  t he  p resen t  one, a l l  of which 

showed considerable success i n  enabling the  sub jec t s  t o  l ea rn  

e f f ec t ive ly  the  re laxa t ion  techniques they were being taught  

(Schandler and Gringe, 1976, Chesney and Shelton,  1976,. Haynes 

s t  a l p  1 9 7 5 ) .  -L- 

Psycholoaical Measures of  Anxiety 

The measure of s t a t e  anx ie ty  was the  Anxiety S t a t e  s c a l e  

of the  S t a t e -Tra i t  Anxiety Inventory (Spielberger ,  Gorsuch, and " 

Lushene, 1970) .  T h i s  s c a l e  cons i s t s  of twenty statements t h a t  

require  sub jec t s  t o  i nd i ca t e  how they f e e l  a t  t he  p a r t i c u l a r  

boint  i n  time, The sub jec t  i nd i ca t e s  h i s  o r  h e r  answer on a 

four poin t  r a t i n g  s c a l e  ranging from "not a t  a l l *  t o  *very much" 

(see Appendix B )  . The measure of t r a i t  anxie ty  was the  Anxiety- 

Trait  Scale of the  S t a t e -Tra i t  Anxiety Inventory. Tbis s c a l e  



twenty s tatements which a sk  sub jec t s  t~ ind ica t e  
2 9  I 

haw they f e e l  i n  general  and it a l s o  has a fou r  po in t  r a t i n g  

(See Appendix B ) .  

Spie lberger ' s  s t a t e - t r a i t  anxie ty  theory pos tu la tes  two 

d i s t i n c t  w i e t y  C O ~ S ~ ~ U C ~ S ,  S t a t e  anxie ty  is character ized by 

e u b j e c t i ~ e ,  C O ~ S C ~ O U ~ ~ ~  f e l t  periods of apprehension, tension,  

and autonomic nervoue eystem a c t i v i t y .  T r a i t  anxie ty  is seen 

as the  ind iv idua l ' s  p red ispos i t ion  t o  manifeat anx ie ty  under any 

given s t r e s s  s i t u a t i o n .  By d e f i n i t i o n  trait anxie ty  is a r e l -  

a t i v e l y  s t a b l e  measure: unaffected by environmental s t i m u l i  

(Spielbergerr  1 970 ) .  This information was supported when it was 

shown t h a t  muscle re laxa t ion  t r a i n i n g  could r e l i a b l y  reduce 

s t a t e  anxie ty  but  n o t  trait anx ie ty  (Johnson and Spie lberger ,  

1968) 

Although the  S t a t e -Tra i t  Anxiety Inventory has been avail- 

able f o r  a r e l a t i v e l y  s h o r t  period of time it has been used b y a  

g rea t  many researchers  i n  s tud i e s  involving both s t a t e  and trait 

anxiety. Current research with t he  STAI ind i ca t e s  t h a t  t he re  is 

a high c o r r e l a t i o n  i n  both s t a t e  and t r a i t  anxie ty  with o the r  

measures of s t a t e  and trait anxiety. The following s tud ie s  by 

Lamb (1969) and Hodges (1967) a r e  a sample of t h i s  reeearch, 

diablaying the  v a l i d i t y  of t he  S t a t e - T r a i t  Anxiety Inventory. 

A s tudy on the  e f f e c t s  of s t r e s s  on measures of 

anxie ty-s ta te  and a n x i e t y - t r a i t  was done using F lor ida  S t a t e  

University s tuden ts  from a publ ic  speaking c l a s s  (Lamb, 1969). 

1% was found t h a t  anx ie ty-s ta te  scores  and hea r t  r a t e  increase  

markedly from a pre-speech period i n  which the  s tuden ts  must 

give a two minute speech (ego t h r e a t ) .  Both values returned t o  
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speech, I n  a s i t u a t i o n  where t h e  s t u d e n t s  were r equ i red  t o  

blow up a bal loon u n t i l  it b u r s t  ( p h y s i c a l  t h r e a t )  a h igher  i n -  

c r e a s e  i n  both a n x i e t y - s t a t e  s c o r e s  and h e a r t  r a t e  was observed. 

I n  c o n t r a s t  t o  t h e  l a r g e  changes i n  a n x i e t y - s t a t e  s c o r e s  

and h e a r t  r a t e  produced by exper imenta l ly  induced s t r e s s  anxi- 

e t y - t r a i t  s c o r e s  showed no change as a r e s u l t  of t h e s e  same 

s t r e s s o r s  , 

Hodges (1967) found t h a t  a n x i e t y - s t a t e  s c o r e s  in- 

creased  from a r e s t  per iod  t o  a s t r e s s  pe r iod ,  I n  a fzailure- 

t h r e a t  s i t u a t i o n  ( s t r e s s  cond i t ion)  i n  which each s u b j e c t  was 

t o l d  t h a t  he/she was n o t  performing up t o  t h e  l e v e l s  of others ,  

a n x i e t y - s t a t e  s c o r e s  were markedly inc reased ,  The anxie ty-  

s t a t e  i n c r e a s e  was h igher  f o r  those  s u b j e c t s  wi th  h igh  anxie ty-  

t r a i t  s c o r e s  ( a s  measured by TMAS) than  f o r  those  wi th  low 

a n x i e t y - t r a i t  s c o r e s ,  

APPARATUS 

The EMG r ecord ing  was done on a TE-4 Electromyograph Sys- 

tem manufactured by t h e  Teca Corporat ion,  The muscle a c t i o n  

p o t e n t i a l  s i g n a l s  were preampl i f ied  by t h r e e  PA 6 2 ~  preampl i f i -  

e r s  and then  ampl i f i ed  by t h r e e  AA ~ M K  11 a m p l i f i e r s ,  These - 

s i g n a l s  were then  f e d  i n t o  a s i g n a l  p rocessor  where they  were 

r e c t i f i e d  and then  summed. The summed s i g n a l  was s e n t  through 

a r e s e t  i n t e g r a t o r  which produced an ou tpu t  reading  each time 

the  i n t e e r a t o r  r e s e t .  The output '  reading was assumed t o  be a 

form of pu l se  r a t e  of muscle a c t i v i t y ,  Its measures were prop- 

o r t i o n a l  t o  t h e  s h o r t  term average of t h e  sum of t h e * t h r e e  



channels '  i n t e n s i t y .  The changes i n  t h e  i n t e n s i t y  of EMG 

a c t i v i t y  were recorded by a U.V.  r ecorde r  on Kodak Linagraph 

photographic Paper. 

A l l  e l e c t r o d e s  used were Beckman 16 mm s i l v e r -  s i l v e r  

c h l o r i d e  d i s c s .  The e l e c t r o d e  s i t e s  were c leaned wi th  e thanol  

and abraded wi th  sand paper. The e l e c t r o d e s  were f i l l e d  wi th  

Beckman E lec t rode  E l e c t r o l y t e  and a t t a c h e d  wi th  c i r c u l a r  adhes- 

i v e  c o l l a r s ,  Each p a i r  of e l e c t r o d e s  was checked f o r  e l e c t r i c -  

a l  impedance w i t h  an  impedance meter  a f t e r  they  had been a t t a c h -  

ed t o  ensure good s k i n  c o n t a c t ,  The impedance between e a c h p a i r  

of e l e c t r o d e s  was kep t  below 5 Kohms. Higher e l e c t r o d e  imped- 

ance reduces t h e  EMG s i g n a l  which is in t roduced t o  t h e  amplifier 

and can be t h e  cause  of cons ide rab le  i n t e r f e r e n c e  (Davis et af., 

1978)  

The two muscles,  o r  more a c c u r a t e l y ,  muscle groups,  chosen 

t o  be monitored f o r  EMG a c t i v i t y  were t h e  muscles of t h e  fo re -  

head and t h e  upper p o r t i o n  of t h e  r i g h t  and l e f t  t r a p e z i u s  mus- 

c l e s .  A c t i v i t y  i n  t h e  muscles of t h e  forehead causes corrugat -  

ion  of t h e  brows whi le  a c t i v i t y  i n  t h e  upper p o r t i o n  of t h e  tra- 

pezius  muscles causes an e l e v a t i o n  of  t h e  shoulder  g i r d l e s ,  

These muscle groups were s e l e a t e d  because they  a r e  most commonly 

a c t i v e  i n  t h e  s t r e s s  pos tu res  desc r ibed  by Mi tche l l  (1977). 

The placement of  t h e  e l e c t r o d e s  over  t h e  t r a p e z i u s  muscles 

followed t h e  format  o u t l i n e d  by Delagi et a,, ( 1975 )  (See App- 

endix C ) ,  E lec t rode  placement f o r  t h e  muscles of t h e  forehead 

followed t h e  convention of J.F. Davis* Manual of  Sur face  Elec-  

tromyography (1952). Davis s t a t e d  t h a t  h i s  suggested p o s i t i o n -  

i n g  of e l e c t r o d e s  (See Appendix C )  g i v e s  an a c c u r a t e  measure of 
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f r o n t a l i s  EMG whereas t h i s  researcher  expected t o  receive an 

accurate  measure of a l l  the  muscles i n  t he  general  a r ea  of the  

forehead. (C.M. Davis & a,, 1978) observed t h a t  J.F. Davis8 

(1952) placement of e lec t rodes  over the  two f r o n t a l i s  muscles 

produces a more general  measure of forehead EMG and has suggest- 

ed an a l t e r n a t i v e  u n i l a t e r a l  b ipo la r  e lec t rode  placement, Since 

a general  EMG measure f o r  the  forehead more adequately repres-  

en t s  t he  muscles a c t i v e  i n  t he  s t r e s s  posture,  the  conventional 

e lec t rode placement of J.F, Davis (1952) was chosen, 

An E and M Physiograph 4-channel recorder  was used t o  mon- 

i t o r  electrocardiogram (ECG), s y s t o l i c  blood pressure  (BP) ,  ga l -  

vanic skin response (GSR), and r e s p i r a t i o n  r a t e  ( R R ) ,  These 

four  physiological  parameters were s e l ec t ed  f o r  recording be- 

cause va r i a t i ons  i n  t h e i r  measures r e f l e c t  autonomic nervous sya- 

tern a c t i v i t y ,  

Reflex reac t ions  engaging e f f e r e n t  pathways t o  auto- 
nomic e f f ec to r s  commonly accompany the  somatic motor 
responses t o  noxious s t imu la t ion , , ,  They a r e  p a r t s  of 
the  more general ized mabi l iea t ion f o r  defensive o r  
aggressive reac t ion  t o  a t t a c k ,  o r  t o  the  t h r e a t  of 
it, which depend f o r  i n t eg ra t ion  upon executant  neur- 
a l  mechanism8 of the  forebrain ,  p a r t i c u l a r l y  o f  the  
hypo thalmus (Mountcas t l e  , 1974, p , 355). 

The r e f l ex  reac t ions  include cardiac  acce l e r a t i on  and peri- 

phera l  vasoconstructhon with r e s u l t i n g  r i s e  i n  blood pressure,  

d i l a t a t i o n  of the  pupi ls ,  and sec re t ion  from the  sweat glands 

which increases  t h e  conductivi ty of the  skin -- a11 signs of in-  

tense  a c t i o i t y  i n  t he  sympathetic e f f e r e n t  nerve f i b e r s .  Res- 

p i r a t i o n  r a t e ,  although not  d i r e c t l y  con t ro l led  by t h e  autonomic 

nervous system, is a l s o  increased by noxious s t imulat ion,  A 

poss ible  explanation of t h i s  phenomenon is t h a t  noxious 
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which inc ludes  t h e  r e s p i r a t o r y  neurons,  The incredsed  r e s p i r -  

a t i o n  r a t e  would f a c i l i t a t e  improved oxygen t r a n s p o r t  and de- 

D o s i t i o n  a t  t h e  t i s s u e  l e v e l  which would be impera t ive  i n  t h e  

event  of a phys ica l  r e a c t i o n  t o  t h e  noxious s t i m u l a t i o n  (Mount- 

c a s t l e ,  1974, p ,  1443). 

Galvanic Sk in  Response (GSR) 

The GSR Preampl i f i e r  is  a t ransducer /preampl i f ie r  designed 

t o  record  q u a n t i t a t i v e  information on t h e  v a r i a t i o n s  i n  s k i n  re- 

s i s t a n c e  which r e s u l t  from t h e  i n t e r a c t i o n  between t h e  autonom- 

i c  nervous system and t h e  i n t e r n a l  and/or e x t e r n a l  environment, 

The r e s i s t a n c e  between two e l e c t r o d e s  a t t a c h e d  t o  t h e  skin 

of t h e  s u b j e c t  is an  i n d i c a t i o n  of t h e  s u b j e c t ' s  autonomic r e s -  

ponse t o  an environmental s t imulus ,  A c o n s t a n t  DC c u r r e n t  of 

20 microamperes is passed through t h e  e l e c t r o d e s  wi th  t h e  v o l t -  

age a c r o s s  t h e  e l e c t r o d e s  then  ampl i f ied  and recorded. Bymain- 

t a i n i n g  a c o n s t a n t  c u r r e n t ,  t h e  vo l t age  a c r o s s  t h e  e l e c t r o d e s  is 

d i r e c t l y  p ropor t iona l  t o  t h e  r e s i s t a n c e  between e l e c t r o d e s .  

The two e l e c t r o d e s  used t o  measure GSR a r e  t h e  sens ing  e l -  

ec t rode  and t h e  ground e l e c t r o d e ,  The sens ing  e l e c t r o d e  was 

made of s o f t  l e a d  i n  o r d e r  f o r  it t o  be molded around t h e  r i g h t  

index f i n g e r t i p  and was secured t h e r e  wi th  masking t ape ,  The 

ground e l e c t r o d e  was a p l a t e  e l e c t r o d e  a t t a c h e d  t o  t h e  r i g h t  

w r i s t  and a p p l i e d  w i t h  Lectron I1 conduc t iv i ty  g e l ,  

Hear t  Rate ( H R )  and R e s ~ i r a t i o n  Rate ( R R )  

The r e s p i r a t o r y  t r ansducer  c o n s i s t e d  of an impedance pneu- 

mograph and its e l e c t r o d e s .  The conduc t iv i ty  pa th  between a p a i r  



of elec ' t rodes 

t h e  volume of 

p laced  on t h e  c h e s t  is a l t e r e d  by changes i n  34 

t h e  a i r  i n  t h e  lungs.  A s  a i r  is  drawn i n t o  t h e  

lungs t h e  passage of a c u r r e c t  between e l e c t r o d e s  is impeded. 

AS a i r  is expel led  t h e  impedance is  diminished (Geddes and Hoff, 

1962).  With a p p r o p r i a t e l y  placed e l e c t r o d e s  a recording  of 

t r a n s - t h o r a c i c  conduc t iv i ty  changes can be obta ined  which con- 

s t i t u t e s  an e f f e c t i v e  means of measuring r e s p i r a t i o n .  The e l -  

ec t rodes  were p laced  along a mid-axi l la ry  l i n e  between t h e  

f o u r t h  and f i f t h  r i b s  (Geddes and Hoff, 1962, pp. 791-793). 

For  reasons of s i m p l i c i t y  t h e  r e s e a r c h e r  recorded only 

t h e  rate of  r e s p i r a t i o n  and n o t  r e s p i r a t o r y  volume. 

While recording  r e s p i r a t i o n  r a t e  wi th  t h e  impedance pneu- 

mograph t h e  electrocardiogram (EGG) was a l s o  recorded using t h e  

same e l e c t r o d e s  (Medi-Trace d i sposab le  e l e c t r o d e s ) ,  This  was 

achieved by a t t a c h i n g  t h e  e l e c t r o d e s  t o  t h e  ECG p r e a m p l i f i e r  

(Geddes and Hoff 1962, pp. 791-793). 

S y s t o l i c  Blood Pressure  was recorded from t h e  l e f t  brach- 

i a l  a r t e r y  us ing  an E and M Electrosphygmograph i n  which cuf f  

b ressu re  and d e f l a t i o n  r a t e  a r e  r egu la ted  by a Narco Bio Systems 

Automatic Cycling Cuff Pump. The c u f f  p ressu re  and d e f l a t i o n  

r a t e  were p r e s e t  a t  220 mm Hg and t e n  seconds r e s p e c t i v e l y .  

A r t e r i a l  sounds were d e t e c t e d  through a microphone i n  t h e  e l ec -  

trosphymograph and superimposed on a p ressu re  curve ,  

Measures of h e a r t  r a t e ,  r e s p i r a t i o n  r a t e ,  and s y s t o l i c  

blood p ressu re  were est imated from t h e  graph recordings  produced 

by .the E and M physiograph. Both h e a r t  r a t e  and r e m i r a t i o n  

r a t e  were counted over  a one minute per iod ,  The accuracy of 

t h e s e  e s t ima t ions  was 2 9. 5 bea t s  p e r  minute and 20.5 brea ths  
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s y s t o l i c  blood p ressu re  measures were read wi th  a n  accuracy of 

+ 1.0 mm Kg, D i a s t o l i c  blood p r e s s u r e  measures were n o t  evalu- 
C 

a t e d  because of t h e  extreme d i f f i c u l t y  encountered i n  reading 

an a c c u r a t e  measure o f f  t h e  p ressu re  curve,  

The s u b j e c t s ,  throughout t h e  t h r e e  s e s s i o n s  wi th  t h e  r e -  

sea rcher ,  were s i t t i n g  i n  a s t andard ,  high backed r e c l i n i n g  

c h a i r ,  The c h a i r  w a s  set i n  i ts  r e c l i n e d  p o s i t i o n  which per -  

mi t t ed  t h e  s u b j e c t s  t o  l i e  i n  an  almost  h o r i z o n t a l  f a sh ion ,  

The recorded i n s t r u c t i o n s  l i s t e n e d  t o  by t h e  s u b j e c t s  i n  

group one followed t h e  format o u t l i n e d  by Mi tche l l  (1977, pp. 

42-62), These i n s t r u c t i o n s  were played back by a p o r t a b l e  cas-  

s e t t e  t ape  p l a y e r  (See Appendix D). 

The l a b o r a t o r y  used f o r  t h i s  experiment was s i t u a t e d  a t  

one end of a p o r t a b l e  t r a i l e r  u n i t .  It 's dimensions were t e n  

f e e t  by t e n  f e e t .  The f l o o r  p l a n  of t h e  l a b o r a t o r y  is shown 

i n  Appendix E. The room temperature of t h e  t r a i l e r / l a b o r a t o r y  

was maintained a t  approximately 20%. The t r a i l e r  was l o c a t e d  

i n  an a r e a  where t h e  g e n e r a l  n o i s e  l e v e l  was low, However, 

d i s t i n c t i v e  loud sounds and o t h e r  i n t e r r u p t i o n s  of t h e  peace 

were n o t  uncommon, More w i l l  be w r i t t e n  on t h i s  s u b j e c t  i n  the 

d i scuss ion  of t h e  r e s u l t s  of t h i s  experiment, 



RESULTS 

Int roduct ion 

An ana lys i s  of variance was used t o  analyze the  r e s u l t s  

from the  seven dependent va r i ab l e s  of t h i s  s tudy,  The depend- 

e n t  var iab les  were t S t a t e  Anxiety (STAI-S ), T r a i t  Anxiety 

(sTAI -TI, Electromyographic Act iv i ty  (EMG 1, Galvanic Skin Re- 

sponse (GSR), Respirat ion Rate ( R R ) ,  S y s t o l i c  Blood Pressure 

(BP), and Heart Rate ( H R ) ,  The ana lys i s  of variance employed a 

2 x 3 x 3 (Groups x Days x Training Periods)  f a c t o r i a l  format 

with repeated measures on a l l  but  the  first f a c t o r  f o r  a l l  phys- 

i o l o g i c a l  measures. The format f o r  s t a t e  and t r a i t  anxie ty  was 

2 x 2 (Groups x Trials ) . 
The r e s u l t s  a r e  presented i n  t abu la r  form under the  major 

headings of ind iv idua l  dependent var iab les ,  The l e v e l  of stat-  

is t ical  s ign i f icance  chosen, unless otherwise spec i f ied ,  was 

p ( .05. A l l  raw da ta  can be found i n  Appendix F, 

S t a t e  Anxiety 

The processed data f o r  s t a t e  anxie ty  i a  presented i n  t ab l e s  

1 and 2, I n  t a b l e  1 the  mean scores  f o r  both treatment and con- 

t r o l  groups ac ross  t r a i n i n g  periods can be found. While the  

treatment group displayed a reduction i n  s t a t e  anxie ty  from 58-0 

t o  37.2 the  con t ro l  group reduced i ts  scorem Eroa $2,4 t o  33.7, 

The mean reduction i n  state! anxie ty  f o r  both groups waa from 55.2 

to 35.4. 

An ana lys i s  of variance f o r  the  s t a t e  anxie ty  scores  of the  

treatment and con t ro l  groups is  shown i n  t a b l e  2. Although as@- 

n i f i c a n t  ( p <  ,001) t r a i n i n g  e f f e c t  was evident  across  t r a i n i n g  



periods there is no significant variation between groups. 



Table 1 

State Anxiety Presented by Groups as a Function 

of Training Periods 

TRAINING PERIOD 

GROUP 

Treatment 
Control 52 -4.0 33.70 
Mean 55 . 20 35 145 

Table 2 

Analysis of Variance for Dependent Measurement 

of State Anxiety 

Source o f  Variance df Error Term Mean Squares F 

~ r o u p s  ( G I  1 
Training Period (T) 1 

Subjects ( G )  18 
GT 1 
ST (G) 18 



T r a i t  Anxiety 

The processed 

3 and 4. I n  t ab le  

t r o l  groups across 

data f o r  t r a i t  anxiety is presented i n  tables 

3 the mean scores f o r  both treafment and con- 

t ra in ing  periods can be found, While the 

treatment group displayed a reduction i n  t ra i t  anxiety from 

52.2 t o  45.6 the  control  group reduced its scores from 50.6 t o  

46,8, The mean reduction i n  t ra i t  anxiety f o r  both groups was 

from 51.4 to  46,2, 

An analysis  of variance f o r  the  t ra i t  anxiety scores of the 

treatment and control  groups is shown i n  table 4, Although the 

reductions i n  t rai t  were not  as extreme as those on s t a t e  anxi- 

e t y  a s ign i f i can t  ( p < .001) t ra in ing  e f f e c t  was evident ac- 

ross  t ra in ing  periods. Once again there  was no s ign i f i can t  var- 

i a t i o n  between groups, 



Table 3 

Trait  Anxiety Presented by Groups as  a Function 

o f  Training Periods 

Training Period 

Group 1 2 

Treatment 
Control 
Mean 

Table 4 

Analysis of Variance f o r  Dependent Measurement 

o f  Trait A n x i ~ t y  

Source of  Variance df Error Term Mean Squares F 

Groups ( G )  1 s ( G )  0.40 0.0025 . 
Training Period (T) 1 ST (GI 270.40 9.22 * 
Snbjec%s (G) 18 --- 157.00 o*L 

GT 1 ST ( G )  19.60 0.67 
ST (GI 18 --- 29 33 --- 



Electromyographic Activity 

The processed data f o r  EMG ac t iv i ty  i s  presented i n  tables 

g through 7. In  table 5 the mean scores f o r  both treatment and 

control groups across t raining periods can be found. While the  

treatment group EMG ac t iv i ty  measures show no s igni f icant  vari- 

at ion over the t raining periods the control group shows a signi- 

f icant  increase i n  EMG ac t iv i t y  measures across the training 

periods, 

In  table 6 the mean scores are presented f o r  both treatment 

and control groups across t raining periods f o r  each day. Both 

the treatment and control groups show a reduction i n  EMG activity 

measures across the three t e s t  days. 

An analysis of variance f o r  the EMG ac t iv i t y  measures of 

the  treatment and control groups is shown i n  table 7 .  An exam- 

ination of t h i s  table reveals s igni f icant  differences between 

treatment and control groups (p < ,01), between dai ly sessions 

(p  ( .05), and across t raining periods (p  < .001), A s ign i f i -  

cant variation a l so  appeared when treatment and control groups 

were presented as a function of training periods ( p ( , 0 1 ) ,  In  

each of these caaes the control group displayed s i g n i f i c a n t l y  

higher EMG values when compared w i t h  the  treatment group, 
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Table 'q 

Analysis of Variance for Dependent Measurement 

of Elec tromyography 

- - - - 

Source of  Error Mean 
Variance d f  Term Square F 

Groups (G) 1 
Days (D) 2 
Training 

Period (T) 2 

Subjects (G) 
GD 
GT 

DT 

SD (G) 

ST (G) 
GDT 
SDT (GI 

--.- 

SDT (G) 



Galvanic Skin Response 

The processed data fo r  

44 

CSR i s  presented i n  tables 8 through 

10. I n  table 8 the mean scores fo r  both treatment and control 

groups across t raining periods can be found. The treatment and 

control groups both show s igni f icant  increases i n  GSR across 

t raining periods. 

Table 9 displays a d i s t i nc t  patterning of GSR i n  the sub- 

jects of both groups, An increase i n  GSR a f t e r  the f i r s t  train- 

ing period is followed by a decrease i n  GSR a f t e r  the second 

training period. This  pattern is consistent f o r  a l l  three t e s t  

days fo r  both groups, The pattern is fur ther  distinguished by 

the f ac t  tha t  the increase i n  GSR a f t e r  the f i r s t  training per- 

i o d  is  substant ial ly larger  than the decrease i n  GSR a f t e r  the 

second praining period, 

An analysis of variance fo r  the GSR of the treatment and 

control groups is  shown i n  table 10. An examination of t h i s  

table showed a s ignif icant  treatment e f fec t  (p  ( .05) between the 

treatment and control groups. The GSR was s igni f icant ly  higher 

f o r  the treatment group when compared w i t h  the control group, 

A s ignif icant  difference (p  < .001) i n  GSR was also  evident acmss 

the training periods, The GSR was signif icant ly higher a f t e r  tb 

two training periods than it was fo r  the i n i t i a l  GSR before the 

training periods. 

Further examination of table 20 reveals t ha t  no s ignif icant  

differences occur when the treatment and control groups are sep- 

arated by training periods, Both groups show similar  increases 

i n  GSR across t raining periods w i t h  the difference being an in- 

i t i a l l y  higher measure of G S R  f o r  the treatment group. 
b 





Table 10 

Analysis of Variance for Dependent Measurement 

Galvanic Skin Response 

Source of Variance df Error Term Mean Square F 

Groups (G) 1 S (G) 6.16 5.30 * 
Days (D) 2 SD (G) 0 e 54 2.42 

Training Period (T) 2 ST (GI 1.92 15.65 ** 
Subjects ( G )  18 -.- 1.16 --- 
GD 2 sD (G) 0.16 0.51 

GT 2 ST (G) 0.03 0.24 

DT 4 SDT (C) 0.13 1 *74 
SD (G) 36 --I 0.22 --- 
ST (G) 36 -we 0e12 --- 
GDT 4 SDT (G) 0.09 1.17 
SDT (G) 72 ..-.I) 0.07 



Respiration Rate 

The processed data fo r  RR is presented i n  tables 11 and 12.  

In  table 11 the mean score fo r  both treatment and control groups 

across training periods can be found, The treatment and control 

groups both ahow signif icant  decreases i n  RR across training 

perf ods . 
An analysis of variance f o r  the RR measures of the t rea t -  

ment and control groups is shown i n  table 12. An examination of 

t h i s  table showed no signif icant  differences between the t rea t -  

ment and control groups, A s igni f icant  treatment ef fec t  

( p  ( ,001) was observed f o r  both groups across the training per- 

i o d s ,  When the two groups were separated as a function of train- 

ing periods a difference approaching significance ( p  t . 08 )  was 

also evident w i t h  the treatment group displaying a greater  re- 

duction i n  R R  than the control group, 



Table 11 

Respiration Rate Presented By Groups as a Function 

of Training Periods ( breaths/min. ) 

Training Period 

Group 1 2 3 

Treatment 15-80 13-67 13.13 

Control 15.87 18.47 14.73 

Mean 15-83 14 07 13.90 



Table 12 

Analysis of Variance for Dependent Measurement 

o f  Respiration Rate 

Source of Variance df Error Term Mean Square F 

Groups (GI 
Days (D) 
Training period ( T )  

Subjects (G) 
GD 

GT 

DT 

SD (G) 
st (GI 
G DT 

SDT (G) 



Sys t o l i  c Blood Pressure 

The processed data  f o r  s y s t o l i c  BP is presented i n  t ab l e s  

13 and 14, I n  t a b l e  13 the  mean scores  f o r  both treatment and 

con t ro l  groups across  t r a i n i n g  periods can be found, The t r e a t -  

ment and cont ro l  groups both show s i g n i f i c a n t  reductions i n  sys- 

t o l i c  BP across  t r a i n i n g  periods.  

An ana lys i s  of variance f o r  the  s y s t o l i c  BP measures of the  

treatment and con t ro l  groups is shown i n  t a b l e  14, An examinat- 

i on  of t h i s  t a b l e  showed no s i g n i f i c a n t  treatment e f f e c t  between 

the  treatment and cont ro l  groups. A s i g n i f i c a n t  decrease i n  

s y s t o l i c  BP (p  ( ,001) was observed f o r  both groups.across the  

t r a i n i n g  periods. When t he  two groups were separa ted as a func- 

t i o n  of t r a i n i n g  periods a d i f fe rence  approaching s ign i f icance  

( p  < .06) was a l s o  evident  with the  treatment group 

a g r e a t e r  reduction i n  s y s t o l i c  BP than t h e  con t ro l  

d isplaying 

group. 



Table 13 

Systolic Blood Pressure Presented by Groups as a 

Function of Training Periods ( W g )  

Training Period 

Group - 

Treatment 104.37 98.97 99 . 03 
Control 101.53 97 93 100.20 

Mean 102.95 98.40 99 62 
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Table 14 

Analysis of Variance f o r  Dependent Measurement 

of Blood Pressure 

Source of Variance 'df Error Term Wean Square F 

Groups (G) 
Days (D) 
Training Period 
Subjects (G) 
GD 
CT 
DT 
SD (G) 

ST (a) 
GDT 
SDT ( G )  



nl 

3 3  
~ e d t  Rate 

The processed data f o r  HR is presented i n  tab les  15 and 16. 

In t ab le  13 the mean scores f o r  both treatment and control  

groups across t ra in ing  periods can be found. The treatment and 

control  groups both show s ign i f i can t  reductions i n  HR across 

t ra in ing  periods. 

An analysis of variance f o r  the HR measures of the t r ea t -  

a e n t  and control  groups as shown i n  t ab le  16. Although a signi- 

f i c a n t  reduction i n  HR (p < .001) is evident across t ra in ing  

periods there  is no s ign i f i can t  treatment e f f e c t  which aeparates 

the  two groups. 



Heart Rate 

Table 15 

Presented by Groups as a Function 

of Training Perf ods (beats/min. ) 

Training Period 

Group 

Treatment 
Control 
Mean 
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Table 16 

Analyais of Variance for Dependent Measurement 

of  Heart Rate 

Source of Variance df  Error T8331 Mean Square P 

Groups (G 

Day8 (Dl 
Triale (T) 
Subjects (G) 
GD 

GT 
Dl! 
SD ( 0 )  
ST (G) 
GDT 
SDT (G) 

s ( 0 )  
SD ( 0 )  

ST ( G )  --.. 
SD (G) 
ST ( 0 )  

SDT (c) --- 
--- 

SDT (G) 
00- 
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I n  f i gu re  2 a general  d isplay of t h e  sub jec t s '  responses 

t o  the  t r a in ing  periods is presented,  Both the  treatment and 

cont ro l  groups displayed reductions i n  r e s p i r a t i o n  r a t e ,  sys t -  

o l i c  blood pressure,  hea r t  rate, and s t a t e  and trait  anxiety 

scores  across  t r a i n i n g  periods,  Galvanic s k i n  response meas- 

uree showed increases  f o r  t he  two groups, Electromyographic ac- 

t i v i t y  showed a small increase  f o r  t he  treatment group and a 

much l a r g e r  increase  f o r  the  con t ro l  group over t he  t r a in ing  

periods,  While t h e  electromyographic a c t i v i t y  was s ign i f i can t ly  

lower f o r  t he  treatment group than f o r  the  con t ro l  group a f t e r  

t h e  t r a in ing  periods,  r e s p i r a t i o n  r a t e ,  s y s t o l i c  blood pressure,  

hea r t  rate and s t a t e  and trait  anxie ty  measures displayed no 

s i g n i f i c a n t  d i f fe rences  between the  two groups, The galvanic 

s k i n  response was s i g n i f i a a n t l y  higher f o r  the  treatment group 

than for the  con t ro l  group; however, t h i s  d i f fe rence  is thought 

t o  be the r e s u l t  of i n i t i a l l y  higher treatment group GSR values,  
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DISCUSSION 

Introduction 

The majority of research i n t o  re laxat ion t ra in ing  has been 

spec i f ic ,  employing a technique f o r  re laxat ion t ra in ing  and exam- 

ining the consequent reduction i n  frequency of tenaion headaches, 

decrease f r o n t a l i s  EMG, o r  decreased l eve l s  of anxiety. I n  t h i s  

study an attempt was made t o  examine the re la t ionship between 

leve ls  of anxiety and leve ls  of muscle tension, thereby develop- 

ing a possible mechanism f o r  exert ing more control  over can indi-  

v i d u a l * ~  degree of anxiety. This mechanism i a  re laxat ion t ra in-  

ing. One of a la rge  number of relaxation techniques was employed 

i n  the i s  study, Physiological Relaxation. 

I n  order t o  obtain a general p ic ture  of the  subject ' s  physi- 

ological  and psychological s t a t e s  a number of var iables  were mea- 

sured. The discussion of the r e s u l t s  of t h i s  invest igat ion is 

presented under the  headings of these dependent variables;  State- 

Trei t Anxiety Inventory (STAI ), Electromyography (EMG ), ~ a l v a n i c  

Skin Response (GSR) , 
and Heart Rate (HR). 

ings is presented i n  

Respiration Rate ( R R ) ,  Blood Pressure (BP) 

An explanation and discussion of the find- 

conjunction w i t h  the re la ted  l i t e r a t u r e .  

State-Trai t  Anxiety Inventory (STAI ) 

For both the treatment and control  groups s ign i f i can t  reduc- 

t ions  were shown i n  s t a t e  and t ra i t  anxiety. Experiments using 

relaxation t ra in ing  t o  reduce s t a t e  anxiety have been reproduced 

by a number of researchers (Johnson and Spielberger, 1968, Stoud- 

enmere, 1972 and Paul, 1969) . However, these same researchers 
m 



were unable to produce reductions in trait 

laxation training techniques, Townsend g 

anxiety using re- 
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al,, (1975) were able - 
to demonstrate significant variations in trait anxiety scores 

through the use of' an EMG biofeedback relaxation group, 

Spielberger describes trait anxiety as being an individu- 

al's predisposition to manifest anxiety under any given streas 

situation, By definition, trait anxiety is unaffected by envi- 

ronmental s tinuli, 

The results of this study give cauae $0 seriously re- 

evaluate the validity of a psychological teat such as the State- 

Trait Anxiety Inventory (STAX) where the subject ir required to 

subjectively aseese his/her own level of anxiety, A subject in- 

volved in a relaxation study of thie typo could feel comidersrble 

pressure to produce "the desired reaulteY ( L e e  , a more relaxed 
and less anxious state of mind), With an experimental design of 

this form and a subjective analysis such as the STAz it is quite 

conceivable the subject's responses are more a product of what he 

or she would like to feel rather than what he or she u?t&lly 

feels , 

Another explanation of the results, showing reductions in 

both state and trait anxiety, is that actual reduction8 did in 

fact occur and that trait anxiety needs to be re-defined, It is 

possible that an individual's predisposition to manifest anxiety 

under any given stress situation can, over a period of time, be 

altered, 

There was no significant difference between the reductions 

of the two groups in either state or trait anxiety, Therefore, 

although both groups subjectively assessed themselvee as being 
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l e s s  anxious a f t e r  the  three t ra in ing  sessions,  the re laxat ion 

technique esployed by the t e s t  group appears t o  be no more effec- 

t i v e  i n  producing a se l f - s ta ted  reduction i n  anxiety than simply 

s i t t i n g  quie t ly  and attempting t o  relax. 

Elec t r o m y o g r a ~ h ~  (Fll#0 ) 

A significant t rea tnent  e f f e c t  was ahown i n  EMG a c t i v i t y  

measures between the treatanent and control  groupa, The apparent 

treatment effect between da i ly  ses8ions was no t  evaluated. The 

l a t t e r  r e s u l t  should not  be misinterpreted, Bscause of the  de l i -  

cacy of electrode placement and function i n  EMG s tud ies  it is 

poor prac t ice  t o  r e l a t e  EMG measures resu l t ing  from dif f arent ly  

placed electrodes. With t h i s  i n  mind, any re la t ionship  between 

the EMG r e s u l t s  of the  three auccessivcs da i ly  sess ions (each fall- 

ing on d i f f e ren t  days) has been disregarded i n  favor of the EWG 

r e s u l t s  from within each t ra in ing  period, 

By separating the  two groups by t ra in ing  periods a s i g n i f i -  

cant  var ia t ion  between groups was discovered, While the . t r ea t -  

ment group shows minimal f luctuat ion across t ra in ing  periods the 

control  group diaplayed successive increase8 i n  EMG a c t i v i t y  over 

the  t ra ining periods , 

These r e s u l t s  a r e  the apparent a n t i t h e s i s  o r  what was ant i -  

cipated f o r  t h i s  study. A subject ,  t rained to  relax his/her mm- 

c l e s  through aome form of relaxation t ra in ing ,  would be expected 

t o  reveal a reduction i n  EMG a c t i v i t y ,  However, the r e s u l t s  of 

t h i s '  study show t h i s  not  t o  be the case. 

The findings of t h i s  study are  not  i n  agreement w i t h  a pro- 

port ion of the research discussed i n  the introduction, Paul 



signif icant  decreases i n  EMG ac t iv i ty  i n  t h e i r  relaxation stud- 

i e s ,  However, the current study aupports the finds of Mathews 

and Gelder (1969) and Lader and Mathewe (1970) who demonstrated 

no s igni f icant  decreases i n  E W  ac t iv i t y  wi th  t h e i r  studies of 

relaxation training, The resu l t s  of t h i s  investigation show a 

signif ioant  increase i n  levels  of EMG ac t iv i t y  only f o r  the con- 

t r o l  group. 

An explanation of these apparent contradictions might be 

found by exmining the experimental enviroment, I t  was mention- 

ed previously t h a t  the noise level  of the laboratory used fo r  .this 

study was extremely inconsier tent.  Although the gcmeral atmosph- 

ere was reasonably quiet  there were h regu la r ly  spaced, die turb- 

ing interruptions of the peace, A n  environment of t h i s  s o r t  

well promote an increase i n  muscle tension, more so than an en- 

vironment w i t h  a more consistent, higher level  of noise: the in- 

consisitency being the key fac tor  i n  t h i s  case, I t  ahould benot- 

ed tha t  Mitchell (1977 ) recommended tha t  training be conducted in 

a unormaln ( i .e , ,  not to ta l ly  s i l e n t )  environment, 

However, i f  the experimental environment could be described 

as one which f ac i l i t a t ed  elevations i n  muscle tension then an a l -  

ternatf  ve aethod of explaining the fluctuations i n  EMG ac t iv i ty  

presents i t s e l f  , Under the described condition8 the treatment ' 

group was more effectively able t o  control t h e i r  levels  of  muscle 

ac t iv i ty ,  maintaining them a t  a reasonably constant level  across 

training sessions whereas the control group, under similar condi- 

t ions,  was lea8 effectively able to  contrd t h e i r  levelpl. of muscle 

ac t i v i t y  as shown by the s igni f icant  increases i n  EMG ac t iv i ty  
Y 



across training periods. 
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Another possible cause f o r  the r i s ing  EMG measures observ- 

ed across training periods i n  t h i s  investigation was "the relax- 

ing posture" of the subjects i n  the reclining chair ,  I t  is con- 

ceivable t ha t  the body positioning i n  the chair  was such tha t  it 

slowly increased levels  of muscle tension. The elevated levels 

of muscle tension could be caused by the subject lying i n  a posi-  

t ion  which was unnatural to  h i d h e r  f o r  an extended period of 

time. 

Galvanic Skin Response (GSR) 

For measures of GSR the treatment group arhowcsd significant- 

l y  higher measures of skin resiskanee than the control group, 

Any relationship between the GSR result8 of the dai ly sessions 

has once again been disregarded f o r  reasons nentioned i n  the pre- 

ceding section, Across t raining periods, an increase i n  skin re- 

sistance a f t e r  the f i r s t  t r a i n i w  period was followed by a de- 

crease i n  skin resistance a f t e r  the second training period, How- 

ever from i n i t i a l  t o  f ina l  measurements within each dai ly session 

s ignif icant  increase i n  skin resistance was revealed, 

Further examination of the resul ts  reveal t ha t  when t rea t -  

ment and control groups are  separated by training periods no sig- 

n i f icant  variation appears. Both groups show similar increases- 

i n  GSR across t raining periods w i t h  the difference being an ini t i -  

a l l y  higher meausre of GSR fo r  the treatment group, 

. These resul ts  are  an indication of a decreased s t a t e  of ar- 

ousal for  both groups, A measure of S R  N . , . .  appears i n  par t  t o  

r e f l ec t  the affect ive s t a t e  of the Subject, h i s  a t t i tude  toward 

the s i tua t ion  i n  which he receives a stimulus and the meaning he 
t 



attaches to  such stimuliH (Mountcastle, 1974, p, 355) If the 63 

in tent  of the relaxation training periods was t o  reduce levels af 

anxiety, then the researcher would ant icipate  elevated levels  of 

GSR, i f  the training periods were successful, 

The resul ts  of t h i s  study have revealed increasing levels 

of GSR w i t h  similar increases f o r  both the treatment and control 

groups, These findings may indicate tha t  the technique f o r  relax- 

at ion used i n  t h i s  study was effect ive i n  reducing levels of an- 

xiety,  a s  indicated by QSR increase8 , but no more effect ive than 

simply s i t t i n g  quiet ly i n  a chair  auld attempting to  relax, , 

These resul ts  are  supported by Paul (1969)~ Mathews and 

Gelder ( 1969).  and Edelman (1971 ) whose research reveals s ign i f i -  

cant increases i n  skin resistance fo r  both the treatment group ami 

the control group, wi th  no s ignif icant  differences between them. 

This  information is an indication tha t  Physiological i el ax at ion' 

is no more effect ive i n  regulating galvanic skin response than a% 

tempting to  relax passively while s i t t i n g  quiet ly on a chair.  

Respiration Rate (RR) 

No s igni f icant  treatment e f fec t  was shown i n  RR measures be- 

tween the treatment and control groups. , Also there were no signi- 

f i can t  fluctuations i n  RR within daily sessions, Both the t rea t -  

ment group and the control group showed reductions i n  RR across- 

the training periods. 

When the two groups were separated by t raining periods it 

became apparent t ha t  although both groups displayed reductions i n  

RR there was a difference approaching significance (p ( .08 )  i n  

these reductions between groups w i t h  the treatment group revealing 



the  ,greiter reduction, The observed decrease i n  respiration 64 

ra te  is  consistent w i t h  the findings of Paul (1969)~ Wallace 

(1972). and Benson (1974)~ who reported reductions i n  respirat-  

ion ra te  concomitant w i t h  the acquisition of a relaxation tech- 

nique. 

Systolic Blood Pressure (BP) 

Measures of sys to l ic  BP showed no treatment ef fec t  be- 

tween groups o r  between dai ly sessions, A s igni f icant  reduction 

i n  sys to l ic  BP did occur across t raining periods, When the 

treatment and control groups were separated by t raining periods 

it became apparent t h a t  althou~gh both groups displayed reductr 

ions i n  sys to l ic  BP there was a difference approaching signif ic-  

ance ( p  ~ ~ 0 6 )  i n  these reductiollls between groups w i t h  the t rea t -  

ment group revealing the greater  reduction, 

Researchers have proven inconsistent i n  t h e i r  findhqs on 

BP as it is affected by the practise of a relaxation technique. 

Wallace and Benson (1972) and Benson (1974) showed no changes ocs- 

, c u m  i n  BP measures a f t e r  the practice of Transcendental Medi- 

ta t ion  while Schandler and Cringe (1976) displayed signif icant  

decreases i n  BP wi th  the practice of Progressive Relaxation, 

Experimental studies have indicated tha t  elevated levels 

of sys to l ic  BP may be related t o  conditions which require con&- 

uous behavioral and pwsiologic adjustments through chronic arou- 

s a l  of the hypothalamic emergency reaction which is associated 

wi th  increased sympathetic nervous system ac t iv i t y  (Benson et a& 
1974). I f  behavioral 

o l i c  BP, alterations i n  

conditions can lead to elevations i n  syst- 

behavior which are associated w i t h  decreased 



sympathceti c 

i n  s y s t o l i c  

nervous system a c t i v i t y  may lead t o  depressions 
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BP, It w a s  the author's bel ief  t h a t  employing the 

technique of Physiological Relaxation would correspond t o  de- 

creased sympathetic nervous system a c t i v i t y  and thus, depressed 

meaeures of s y s t o l i c  BP, This, i n  f a c t ,  was the  case i n  t h i s  

study, Both treatment and control  groups displayed reductions in 

s y s t o l i c  BPI however, the  treatment group's s y s t o l i c  BP were d i  s- 

t i n c t l y  lower (p( .06)  than the oontrol group's s y s t o l i c  BP when 

exmined auross t ra in ing  periods. 

Heart Rate (HR) 

HR measures showed no treatment e f f e c t  between groups o r  

between da i ly  sessions,  A lefgnificant reduction was shown cacrose 

t ra in ing  period@, I t  would appear t h a t  the re laxat ion t ra ining 

technique used i n  t h i s  study was no more e f fec t ive  a t  reducing 

HR than having the subject  simply s i t t i n g  qu ie t ly  and attempting 

t o  re lax,  Both methods were able  to  produce s ign i f i can t  reduct- 

ions i n  HR within each da i ly  session,  

I n  t h e i r  research on modified forms of Progressive Relax- 

a t ion  techniques Mathews and Gelder (1969). Lader and Mathews 

(1970). and Greenwood and Benson(1977) a l l  show no s ign i f i can t  

differences i n  reductions i n  hear t  r a t e  between treatment and 

control  groups, 
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GENERAL CONSIDERATIONS 

The r e s u l t s  of t h i s  invest igat ion a r e  i n  general  agreement 

w i t h  the re la ted  li terature .  A 1 1  measures of the  dependent v b -  

ables,  w i t h  the exception of EMG9 were reduced a f t e r  completion 

of the  t ra ining periods. The treatment group displayed s i g n i f i -  

cant ly  lower EBdG values and s ign i f i can t ly  higher GSR values than 

did the control  group a f t e r  the t ra in ing  periods. Ae previously 

mentioned, GSR measures between treatment and control  groups dis-  

played s ign i f i can t  differences;  however. these differences occur- 

red as a r e s u l t  of i n i t i a l  differences between the  groupa, A l -  

though STAI, RR, s y s t o l i c  BP and HR values were a l s o  reduced af-  

t e r  the t ra in ing  periods there  were no ~ L g n f f i c m t  difference8 

between the treatment and control  group$, 

These changes support Bensonvs hypothesis t h a t  the pract ice  

of a relaxation technique w i l l  e l i c i t  a relaxation response, 

Benson s t a t ed tha t  "The relaxation response appears t o  be an inte-  

grated hypothalamic response which r e s u l t s  i n  generalized decreas- 

ed sympathetic nervous system a c t i v i t y ,  and perhaps a l so  increas- 

ed parasympathetic a c t i v i t y n  (Benson, 1974, p. 37). 
I 

The findings of t h i s  study a l so  support Laceyts (1953)  ob- 

servations on the c l i n i c a l  phenomenon of spec i f i c  symptom select- 

ions i n  psychosomatic neuroses, 

The autonomic nervous system does indeed respond t o  
s t r e s s  "as a wholen i n  the sense t h a t  a l l  autonomic- 
a l l y  innervated s t ructures  seem to  be act ivated,  us- 
ual ly  i n  the direct ion of apparent sympathetic pre- 
dominance. But it does not  r e ~ p o n d , ~ a s  a wholeH i n  
the sense t h a t  a l l  autonomically innervated s t ruc t -  
ures exhibi t  equal increments o r  decrements of 
functions, S t r i k i w  intra-individual  differences in  
the degree of act ivat ion of d i f f e ren t  physiological 



functions are found when the d i f f e ren t  reactions 
a r e  expressed i n  equivalent units, (Lacey, 1953, 
P* 8 ) .  

The subjects  par t ic ipa t ing  i n  t h i s  study displayed wide var ia t -  

ions i n  t h e i r  patterning of physiological responses t o  the pract- 

i c e  of a re laxat ion technique, Although the general response was 

one of decreased sympathetic nervous system a c t i v i t y  d i s t i n c t  dif- 

ferences between individuals i n  the degree of ac t iva t ion  of dif.- 

f e ren t  physiological functions were found, 

These r e s u l t s  a r e  contrary t o  'those which would be expected 

on the basis of the  usual in te rpre ta t ion  of  Cannon's research's 

on the functioning of the autonomic nsrvoue system. Cannon has 

described er s t a t e  of autonomic nervous sylsterrr arousal  i n  which a3l  

physiological functions a r e  act ivated t o  an equivalent degree 

(Cannon, 1939) .  Conversely, a reduction i n  autonomic nervous sys- 

tem a c t i v i t y ,  as a r e s u l t  of prac t ice  of a re laxat ion technique, 

would a l so  be expected t o  vary a l l  physiological functions by an 

equivalent amount. The findings of t h i s  invest igat ion show t h i s  

not  t o  be the case. A s  was previously noted, wide var ia t ions  i n  

the patterning of physiological responses to  the pract ice  of a 

re laxat ion technique were discovered between subjects.  

Conclusions 

Although fu r the r  research i n  t h i s  area is necesaary, the  re- 

s u l t s  of t h i s  study begin t o  es tab l i sh  a re la t ionship  between lev- 

e l s  of anxiety and leve ls  of muscle tension, The Physiological 

changes observed i n  t h i s  study, which are  consis tent  wi th  Benson's 

Pelaxation response" correla ted well w i t h  reductions i n  s t a t e  and 

t ra i t  anxiety scores as measured by Spielberger's S ta te -Tra i t  
Y 



anxiety Inventory 

Unequivocal success of the re laxat ion technique employed 

i n  t h i s  study, Physiological Relaxation, is c l e a r l y  no t  evident, 

Whereas s ign i f i can t  difference8 occur, between treatment and oon- 

t r o l  groups, with measures of EMG no s i g n i f i c a n t  var ia t ion  ap- 

pears between groups with measures of GSR, RR, lrystolic BP, HR, 

and s t a t e  and trait anxiety, Both prac t i s ing  the technique of 

Physiological Relaxation and s i t t i n g  qu ie t ly  i n  a rec l in ing  cha i r  

attempting t o  re lax  seem e f fec t ive  in  decreaalng eympathetic 

nervous system a c t i v i t y  and correspondingly increauing para- 

sympathetic nervous system a c t i v i t y ,  Although the prac t ice  of 

Physiological Relaxation demonstrated a more cons is ten t  and more 

subs tan t i a l  e f fec t  on the autonomic nervous system, it f a i l e d  t o  

es tab l i sh  i t e e l f  as s ign i f i can t ly  super ior  t o  simply s i t t i n g  qui- 

e t l y  i n  a recl ining cha i r  and attempting t o  relax, 

There a r e  two fac tors  which may help t o  explain the lack of 

d i s t inc t ion  between the treatment and control  groups of thb study. 

F i r s t l y ,  the  group termed as a control  is not  a t rue  control  grmp. 

The subjects  i n  t h i s  group were asked t o  s i t  qu ie t ly  and attempt 

t o  relax. As a group these individuals proved t o  be able  t o  do 

t h i s  qu i t e  e f fec t ive ly ,  A more r e a l i s t i c  control  group would not 

be asked t o  attempt t o  re lax  but r a the r  t o  spend the f i f t e e n  min- 

utes  i n  some more normal fashion such ae discussing a spec i f ic  

topic w i t h  the researcher. The topic would hopefully be one which 

would be neut ra l  w i t h  respect  t o  anxiety arousal  f o r  a l l  subjects, 

Secondly, an examination of the mean scores of the depend- 

en t  variables f o r  both treatment and control  group8 reveals er d i e .  

t i n c t  patterning of responses by the subjects ,  Qu i t e  large 
change8 i n  dependent var iable  measures a f t e r  the  f i r s t  t ra in ing  
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period are followed by d i s t inc t ly  reduced variations a f t e r  t h e  

second training period, In  some instances the variations i n  

measures a f t e r  the  second training period are  i n  the opposite 

direct ion t o  thoae following the f i r s t  training period (see G S R ) .  

One explanation of t h i s  phenomenon is t h a t  the subjects 

were unable t o  d i r ec t  themselvee to the task presented them fo r  

the en t i re  dai ly seasion, It 's qui te  possible t h a t  the subjects 

became res t l ess  before the Dwo hour dai ly  session w a 8  completed. 

Pmviously i n  t h i s  thesis  it was mentioned tha t  studies i n  

relaxation training were complicated by ths  f a c t  t h a t  researchers 

have employed grossly divergent training schedules which yielded 

concomitantly divergent resul ts .  The research presented i n  t h i s  

thesis  supports t h i s  claim, Using only the resul ts  recorded a f t -  
I 

er  the  first training period and extending the number of training 

periods, each f a l l w g  on separate days, would undoubtedly have 

changed t h e  complexion of the findings presented i n  thia  thesis. 

Recommendations 

The quality of t h i s  investigation might have 

by i n c o r p o r a t a  the following suggestions in to  the 

design, 

1, A larger  subject number may produce more 

been improved 

experimental 

re l iable  

resul ts ,  I t  is suggested t h a t  an increase i n  s i ze  

of both the  control group and the treatment group 

be considered. 



A two hour session w i t h  the pesearcher may re- 

duce the subject ' s  a b i l i t y  t o  relax,  I t  is 

suggested t h a t  each da i ly  sess ion be decreased 

f roa  two hours t o  for ty-f ive minutes. The l o s t  

t ra in ing  t i n e  could be made up by increasing 

the number of seserions from three t o  s ix ,  

An inconsis tent  l e v e l  and qua l i ty  of background 

noise may reduce the sub jec t t@ a b i l i t y  t o  re lax,  

I t  is suggested t h a t  by se lec t ing  an environment 

with a more consis tent  (na tura l )  l eve l  and qual- 

i t y  of background noise the subject  w i l l  be able  

t o  re lax  more readi ly  and more profoundly, 

The control  group i n  t h i s  study was not  a t rue  

control  because its members were ins t ruc ted  t o  

s i t  qu ie t ly  and attempt t o  re lax,  Future stud- 

i e s  could incorporate a t rue  control  group i n  

t h e i r  

which 

group 

research t o  es tab l i sh  any differences 

may occur between treatment groups and a 

not  attempting t o  relax.  
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OUtS8TlONNMFle 

a e V w  by C. D. Spielbrger, R. L. Goneuch and R. Lushme 76 

OTAl FORM X-1 -- 
NAME DATE 

DIRECTIONS: A number of strfementa which people have 
ueed to describe fhem#dv~~ are givem below. Read each utrte- 
m a t  and then blacken in tbe appmpriate circle b the right of 
the otabment to indiute how you feel right now, that L, at 
thb moment. There ule no right or w m g  anawem. Do not 
spend too much time on any one statement but give fbe anower 
which .mmr to dercribe yout preeent teelinlp beet. E D 8 8  

7. 1 am pr~rsently worrying over pmuibb midahma ...................................... a) (D Q 0 

8 . I fdrwted  ........................................................................................................ @ @ (9 0 

11. I feel salf*a&lent .......................................................................................... CD @ 0 0 

12. 1 fed nervow .................................................................................................... O Q @ O 

13, I am jittery ........................................................................................................ @ @ @ 

14. I feel "high strung" ....................................................................................... 0 Q 0 0 

16. I feel content ......................... ............... ............................................................ @ CD 0 0 

17. Iamworried ............................................. .... ............................................. 0 (D @ 0 

18. I feel over-excifed urd "rat~ed" .................................................................... a @ @ 0 

CONSULTING PSYCHOLOGISTS PRESS - 677 Cdl.0. A v m n ,  PIllo Alto, Cdikmi~ US6 



WELlnONNAHIt 
#Ad fmu x-a 77 

DATE 

DIRECI'PONS: A number of rtatenar#rta which peojh have 
wed to dercribe themmhrcrs are given below. b a d  each state- 
ment and blacken in the appn,prirte e b b  to fbe right of 
the rt.temsnt to iadi#te boa you gentroUy fed. There a n  no 
riqbt or wrong d Do not spend too much time on any 
one rtrtaaant but ~ V O  tho uurrsr which maam to cbrcribe 
how YW m y  fad. 

27. 1 un  "ruha. oool, and coktcd" ................................................... . . .  6) (D 0 

.......... 28. 1 feel that difBd.fier am piling up m that I cannot overcome them O 0 (D O 

29. 1 worry too much m r  comething that really doeen't matter ................... ... O @ O O 

3 0 . 1 u n h . p ~  ........................................................................................................ 0 (D O 

31. 1 ua Mined to take things hard ................................................................. O 0 O O 

32. I lack reft-confidsnoe ........................................................................................ O O Q O 

...................................................................................................... 33. 1 feel #cure O Q O O 

34. I try to avoid facing a crisis or difficulty ................................... .... ................. O O O O 

3 6 . I f e e l b b  .............................. .- .......................................................................... O Q @ O 

36.Xuncodltent ...................................................................................................... 0 @ 0 $9 

37. Some unimportant thought runs through my mind and bothers me .......... O O O O 

.... 38. I take dirrppoinfmsnta rro keenly that I can't put #em out of my mind O O Q O 

39. r am llferdy psrson ........................................................................................ o (B Q o 

40. 1 get in a atate of tanrion or turmoil re I think over my recent concern and 

interest. ................... ..- ..................................................................................... O 0 O O 

u 

Copyripht @ IW by C h a r b  D. Spklberuer. eproductwn o/ thu ten: or any portion 
thereof by MY p-m without written ~ r m h w a  of the Publisher is prohibited. 
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The Technique of Physioloaical  Relaxation 

The purpose of t h i s  tape  is t o  teach you t o  re lax ,  You 

w i l l  l e a r n  how t o  change tens ion t o  ease,  The method is comple- 

t e l y  simple, easy t o  lean?, and can be prac t iced  and used i n  the 

course of  everyday l i f e .  There are some important f a c t s  to  re-  

member: 

1, The order  t h a t  I have chosen-for  you t o  g ive  each 

jo in t  w i l l  produce r e l axa t ion  i n  the  t ense  group 

of muscles, i f  you perform the  movement exac t ly in-  

d ica ted  by the  words, When I say p u l l  your shoul- 

dera towards your f e e t ,  I mean p u l l ,  n o t  drop, 

2. When I say  s top ,  I mean ju s t  t h a t ,  You s t o p  mov- 

i ng  t h e  p a r t  and you do n o t  move it again,  

3,  You r e g i s t e r  the  f e e l i n g  of t he  new pos i t i on  as 

accura te ly  as you poss ibly  can. This requ i res  

concentrat ion i f  you a r e  n o t  accustomed t o  it, 

8 ,  I s h a l l  n o t  be t ry ing  t o  mesmerize you o r  persuade 

you, I s h a l l  only be helping you t o  t r a i n  your 

own conscious bra in  i n  discr iminat ing sensat ions  

t h a t  have always been received there ,  but  which you 

may n o t  have recognized u n t i l  now, 

The sequence f o r  . t he  exerc ises  is: 

1 arms 

2,  l egs  

3, breathing 

4. body 



5'. head 

6, face  

The orders  I w i l l  g ive  f o r  each jo in t  arer  

1, move and feel 

2,  s t o p  

3 ,  feel 

The words a r e  s o  simple t h a t  very soon you w i l l  have mem- 

or ized them and w i l l  be ab l e  t o  perform e n t i r e l y  on you own ac- 

count,  

The Room 

Have the room comfortably w a r n  because you w i l l  l oae  heat  

as your muscles re lax .  Otherwise make no s p e c i a l  prepara t ions ,  

I t  is b e t t e r  n o t  t o  i n s i s t  on absolute  quie tness  as t h i s  is  too 

a r t i f i c i a l  and q u i t e  unnecessary, 

S tart in^ Pos i t ion  

S i t  on a cha i r .  The back should be high enough t o  r e s t  the 

head aga ins t  it. S i t  well  back i n  the  c h a i r  s o  t h a t  your back i s  

supported and both f e e t  r e s t  on the  f l o o r ,  The forearms should 

r e s t  on the  anas of the  cha i r ,  as do t h e  hands, which must n o t  

hang over the  edge. The c h a i r  arms must be long enough and broad 

enough t o  support  the  length  of a l l  the  f i nge r s  when s t re tched  

ou t ,  Now we w i l l  start the  exerc ises ,  

Orders t o  the  Arms 

The order  ist p u l l  your shoulders towards your f e e t  .,,,. 
Go on gen t ly  pu l l i ng  them s t r a i g h t  down away from your ea rs  and 

Y 
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f e e l  what is happeni~,,.,st~p....stop pulling.. . . .  Npw reg- 

i s t e r  t he  new pos i t i on  of  ease,...You w i l l  probabPy be ab le  t o  

r e g i s t e r  t h a t  t he  tops  of your shoulders are lower down than they 

were, t h a t  is, f u r t h e r  away from your ears,..,llou may therefore  

f e e l  your neck is longer , , ,  

Elbows 

The order  is; elbows out  and open.,.Push your upper arms s l i g h t -  

l y  away from your sides,,,You a r e  moving a t  your shoulder  jo ints  

,,,Now, gen t ly  open the  angle a t  your elbows by moving your fore-  

am8 on t h e i r  support  away from your upper arms,. ,Your upper arms 

w i l l  rest  across  t he  c h a i r  arms,, ,The elbow w i l l  be j u s t  outs ide  

t he  c h a i r  arms with your forearms ly ing  on the  c h a i r  arms...Be 

s u r e  the  f ingers  a l s o  l i e  on them and n o t  over the  edge,.,When 

you f e e l  t h i s  pos i t i on  t o  be comfortable, s t o p  moving.., Now rec- 

ognize the  new pos i t i on  by feel ing. . ,Realize both arms a r e  away 

Prom your s i d e s  and r e s t i n g  on something and t h a t  t he re  is an op- 

en angle a t  the  elbows,,,Concentrate on feel ing, . . ,  

Hands - 
The order  is: long, , .  Keep the  hee l  of your hand r e s t i n g  where 

it is and only move your fingers and both thumbs, , ,S t re tch  them 

out  t o  be as long as possible, , .go on s t re tching. , .Feel  them op- 

ening* ou t  and s t i f f e n i n g  and the  thumbs s t r e t c h i n g  away from the  

fingers,..Now stop..,and you will f e e l  them ly ing  on the  support 

, , .Now f e e l  those f ingers .  .not ice  the  pads a r e  r e s t i ng ,  touch- 

ing  something.. . the  nai ls  on top and the  f i nge r s  separated.. . Do 

n o t  allow the  f i nge r s  t o  move as you r e g i s t e r  the  exact  t ex ture  

on which each is r e s t i ng ,  Now the  thumbs.. , can you f e e l  t h a t  
* 



they too a r e  

r e s t i n g  on a 

ed thumbs.. . 
open and separated from the  r e s t  o f  the  hand,.. 
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support  and q u i t e  heavy... Feel  your heavy separa t -  

Now, please  do the  hand exerc ise  over again, . ,  The 

order  is long.,. Keep the  hee l  of  your hand r e s t i n g  where it is  

and only move your f i nge r s  and both thumbs... S t r e t c h  them out  t o  

be as long as possible...qo on stretching. . .  Feel  them opening 

ou t  and s t i f f e n i n g  and the  thumbs s t r e t c h i n g  away from the  f i n -  

gers... Now stop... and you w i l l  f ee l  them ly ing  on the  c h a i r  arm 

. . . Now f e e l  those fingers... Notice the pads a r e  r e s t i n g  touch- 

ing  something... Peel  the pads of t he  f ingers  touching something 

... t h e  n a i l s  on top and the  fingem sepasslted... Do no t  allow 

the  f ingers  t o  move as you r e g i s t e r  t h e  exact  t ex tu re  on which it 

is res t ing. .  . Now the  th\rmbs.. .Can you f e e l  that they too a r e  op- 

en and separa ted from the  res t  of the  hand,.. r e s t i n g  on a sup- 

p o r t  and q u i t e  heavy... Feel  your heavy separa ted thumbs,.. 

Orders t o  the  L e ~ s  

Hips 

The order  is: t u r n  your h ips  outwards... You w i l l  f e e l  your 

knees swing outwards... Now f e e l  t h i s  new pos i t i on  a t  your hips 

Knees 

The order  is: move your knees u n t i l  they a r e  comfortable and 

then stop.. ,  Feel  the  comfort i n  your knees.,. 

~ e e t  and Ankles 

The order  is$ push your f e e t  away from your face , , .  Stop... Feel 

the  comfort i n  your feet . . .  You w i l l  have induced re laxa t ion  i n  
* 
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the  muscles i n  t h e  backs of your legs . , .  J u s t  enjoy the  sensat -  

ion of your limbs ly ing  the re  where you have arranged them,.. 

q u i t e  still , .  , res t ing , .  . 
Breathinq 

I w i l l  expla in  b r i e f l y  what you have t o  do and then ask  you 

t o  perform it t h r e e  times.. , Think about your lower r i b s  and the 

t r i angu la r  area enclosed in  f r o n t  between the  curves of your low- 

e r  r i b s  on e i t h e r  s i d e  and your waist below,., As your breath i n  

t h i s  area ,  gen t ly  expands forwards and t o  e i t h e r  s i d e  s l i g h t l y  

l i f t i n g  your ribs ou t  l i k e  the  wings of a b i rd , , ,  A s  you do s o  

t he  a i r  w i l l  flow i n t o  and through your nose t o  f i l l  up your 

lungs.,, You have been using your diaphragm but  you w i l l  no t  be 

ab l e  t o  feel  its movement as you do no t  have any s u i t a b l e  sensory 

nerves t he re  t o  inform you,. . Obviously, a l s o ,  you can n o t  f e e l  

it by touch as it l i e s  e n t i r e l y  i n s ide  your r ibs . . ,  but  you w i l l  

f e e l  t h e  r e s u l t  of i ts  work as a s l i g h t  increase  of pressure i n  

your abdomen and i n  the  r i b  movement.., Never hold your breath 

but  when you a r e  ready breathe ou t  slowly and e a s i l y ,  not  f o r  un- 

duly long, , ,  You w i l l  f e e l  your r i b s  f a l l  inwards and downwards 

again , , ,  Now,., breathe i n , , ,  Feel  the  a r e a  between your lower 

r i b s  gen t ly  expand forwards and t o  e i t h e r  s i d e , , .  Breathe ou t , , .  

slowly and gently...  Breathe i n , , .  Feel  your r i b s  expand,.. 

Breathe out... slowly and gen t ly , , ,  Breathe in , . ,  Feel  your ribs 

expand,.. Breathe out , . ,  slowly and gen t ly , , ,  

Orders t o  the  Body 

The order  is t push your body i n t o  the  support ,  . , Push your body 

aga ins t  t he  a h a i r  back. , Stop,  , , Feel t he  support  holding your 
Y 
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weight... You w i l l  be r e g i s t e r i n g  t h i s  by sk in  pressure..,  

Orders t o  the  Head 

The order  is: push your head i n t o  the  support..,  t h a t  w i l l  b e the  

same d i r ec t ion  i n  which you pushed your body,., When you f e e l  the  

head thoroughly supported, s t o p  pushing,. , Now f e e l  t h a t  support 

holding your heavy head f o r  you,,. You w i l l  probably f i nd  t h i s  

most comfortrilble. . , EnJoy the  comfort, 

Orders t o  the  Face 

Mouth 

The order  is: drag your chin  downwards.,, Keep your l ips  closed 

o r  your mouth gets dry,. . You separa te  your lower tee th  from yarr 

top t e e t h  and slowly p u l l  t he  j a w  down,., Feel  as it happens... 

When your t e e t h  are comfortably separa ted and you f e e l  your heavy 

jaw hanging in s ide  your mouth, stop.. .  Now, f e e l  the  slackness of 

your l i p s  and savor  t h i s  f ee l i ng  as much as you can... You may 

a l s o  f e e l  the  s t r e t c h i n g  of the  sk in  of your cheeks.,, Is your 

tongue f ixed t o  t he  roof of your mouth? If so, it is  i n  the  

s t r e s s  posi t ion. .  , Gently loosen it and make it l i e  i n  t he  middle 

o f  your mouth.,. Take your time... f e e l  your tongue loose i n  your 

mouth, . . 
Eyes 

If  your eyes a r e  open, the  o rder  is; c lose  your eyes.,,You lower 

the  upper l i d s  down over the  eyes and t h a t  is a l l  you do,. , Stop 

the  movement and f e e l  the  resu l t . . .  The r e s u l t  i s  darkness.,,  This 

is  very pleasurable . . ,  Enjoy t h i s  darkness. , ,  

u 



Before you t r y  t o  smooth t h i s  I want t o  explain t h a t  the re  is a 

l a r g e  t h i n  muscle enclosing your head ju s t  under your s ca lp , , .  

T h i s  is ca l l ed  o c c i p i t a l  f r o n t a l i s  and extends from your eyebrows 

t o  the  lower p a r t  of your s k u l l  a t  the  back,,, I t  is a l a rge  
*, 
A 
C 

c lose  f i t t i n g  cap which g e t s  smal ler  when it con t r ac t s , , ,  I t  is 
8 d i f f i c u l t  t o  r e l ax  t h i s  muscle a s  it does no t  con t ro l  any jo in t  i 
j ,,, n e i t h e r  does it have an opposi te  muscle that would assist us 
fi 

I , . , s o  t r y  t h i s . ,  , Begin t o  th ink of tho area j u s t  above your 
I' 
I 

i eyebrows,,, do n o t  l i f t  these  upwards,,, th ink of smoothing, up 
I 

i n t o  your h a i r , , ,  over t he  fop of your head,,, and down the  back 

of your neck,, ,  You may f e e l  your h a i r  move,,, Once more,,, think 

of the  area j u s t  above your eyebrows,,, think of smoothing up In- 

t o  your h a i r , , ,  over the  top of your head, , ,  and down the  back of 

your neck, , ,  Feel  the  comfort.,, 

You have now completed the  course around the  body,.,, and I hope 

you f ind yourself  comfortable and enjoying a sense of' ease., . 
which you recogni~te as t o t a l  r e l axa t ion , , .  S tay relaxed and com- 

f o r t a b l e  a l l  over f o r  a few minutes, 

- 15 minutes 
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STAI (Treatment) - 
State - 

Init ia l  

s7 
44 

'8 66 

S9 57 

'10 45 - 
Mean 57.7 

Final 

34 

62 

47 

28 

27 

29  

37 

37 

38 

33 - 
37.2 

Trait 

Init ia l  

34 

55 

52 

66 

35 

52 

54 

60 

58 

56 - 
52.2 

Final - 
32 

54 

50 

38 

32 

36 

48 

67 

45 

54 
- 
45 a 6 



STAI - (Control) 

S t a t e  

In i t ia l  

54 

50 

56 

50 

56 

57 

45 

52 

52 

52 - 
52.4 

Final 

29 

36 

35 

26 

40 

41 

28 

29 

40 

33 - 
33.7 

Trait - 
In i t ia l  

55 

66 

43 

42 

63 

43 

5% 

44 

56 

43 

Final - 
45 

61 

42 

47 

56 

42 

48 

42 

51 

34 
7 

46.8 
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