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i V

A b s t r a c t

A PSYCHOLOGICAL EXAMINATION OF LEARNING 

VOLUNTARILY TO CONTROL ESSENTIAL HYPERTENSION

by

J o n a t h a n  Cohen 

A d v i s e r :  Paul  W a c h t e l ,  Ph.D.

The p r e s e n t  c o n t r o l l e d  outcome s t u d y  s ough t  t o  exami ne  t h e  f o l ­

l owing two q u e s t i o n s :  ( l )  Can e s s e n t i a l  h y p e r t e n s i v e  a d u l t s  l e a r n  to

v o l u n t a r i l y  r e g u l a t e  b l ood  p r e s s u r e  and m a i n t a i n  r e d u c t i o n s  a f t e r  t he  

i n i t i a l  t r e a t m e n t  p r o g r a m? ,  and (2) What happens  t o  v a r i o u s  p s y c h o ­

l o g i c a l  p r o c e s s e s ,  l i k e  a t t e n t i o n  and p e r c e p t i o n ,  as  i n d i v i d u a l s  

l e a r n  o r  f a i l  t o  l e a r n  t o  v o l u n t a r i l y  r e g u l a t e  p h y s i o l o g i c a l  s t a t e s  

t h a t  a r e  u s u a l l y  i n v o l u n t a r y  and u n c o n s c i o u s ?  T h i r t y  e s s e n t i a l  h y p e r ­

t e n s i v e  a d u l t s  were r andomly p l a c e d  in one  o f  t he  f o l l o w i n g  t h r e e  

g r o u p s :  (a)  an i n t e n s i v e  t en  week b i o f e e d b a c k / s e 1f - r e g u 1 a t i o n  t r e a t ­

ment  p rogram t h a t  i n v o l v e d  b i o f e e d b a c k  (EMG and p e r i p h e r a l  t e m p e r a ­

t u r e ) ,  a v a r i e t y  o f  c o g n i t i v e  s t r a t e g i e s  and c o n t a c t  w i t h  a p s y c h o ­

t h e r a p i s t ;  (b) a t e n  week " R e l a x a t i o n  Response"  t r e a t m e n t  program 

(modeled on B e n s o n ' s  work)  and c o n t a c t  w i t h  a p s y c h o t h e r a p i s t ;  and 

(c)  a W a i t i n g  L i s t  Con t r o l  Group.  The p r e / p o s t  t r e a t m e n t  r e s u l t s  

s u p p o r t  t he  n o t i o n  t h a t  h y p e r t e n s i v e  a d u l t s  can l e a r n  t o  s i g n i f i ­

c a n t l y  r educ e  h i g h  b l ood  p r e s s u r e  a t  t he  end o f  t h e  t r e a t m e n t ,  and 

a t  a f o u r  month f o l l o w - u p  p o i n t .  These c l i n i c a l l y  and s t a t i s t i c a l l y



s i g n i f i c a n t  r e d u c t i o n s  in b l ood  p r e s s u r e  were  s een  in t h e  " b i o f e e d -  

b a c k / s e l f - r e g u l a t  i on"  t r e a t m e n t ,  and  c o n t r a s t  t h e  l a c k  o f  b l o o d  p r e s ­

s u r e  c h a n g e s  in t h e  o t h e r  two g r o u p s .  The group t h a t  was a b l e  t o  

r educ e  b l ood  p r e s s u r e  ( t h e  b i o f e e d b a c k / s e l f - r e g u l a t i o n  t r e a t m e n t  

group)  a l s o  became s i g n i f i c a n t l y  more f i e l d  i n d e p e n d e n t ;  more a b l e  

t o  become a b s o r p t e d ;  and more a b l e  t o  d e p l o y  a t t e n t i o n .  In a d d i t i o n ,  

t h i s  g r oup became s i g n i f i c a n t l y  more s e n s i t i v e  in t h e i r  r i g h t  hand.  

Al t hough  t h e  R e l a x a t i o n  Response  Group d i d  become more f i e l d  i n d e ­

p e n d e n t  on one  o f  t he  t h r e e  f i e l d  i n d e p e n d e n t  m e a s u r e s ,  no o t h e r  s i g ­

n i f i c a n t  p r e / p o s t  p s y c h o l o g i c a l  changes  were  e v i d e n t  in t he  R e l a x a ­

t i o n  Response  o r  Con t r o l  Gr oups .  The r e s u l t s  s u p p o r t  t h e  n o t i o n  t h a t  

as  i n d i v i d u a l s  l e a r n  t o  r e g u l a t e  a u t onomi c  p r o c e s s e s ,  c o n c o m i t a n t  

psycho 1o g i c a l  p r o c e s s e s - - 1 ike  a t t e n t i o n  and p e r c e p t i o n - - b e c o m e  r e ­

s t r u c t u r e d .  A p o s t  hoc a s s e s s m e n t  o f  t h e  f e a r  t o  be a l o n e  ( o r  awa r e ­

n e s s  o f  o n e ' s  s e p a r a t e n e s s )  was a b l e  to s i g n i f i c a n t l y  d i f f e r e n t i a t e  

s u c c e s s f u l  v e r s u s  u n s u c c e s s f u l  l e a r n e r s  in t h e  two t r e a t m e n t  g r o u p s .  

These  r e s u l t s  a r e  d i s c u s s e d  in t e r ms  o f  b i o l o g i c a l ,  i n t e r p e r s o n a l  

and i n t r a p s y c h i c  f a c t o r s .  A p s y c h o l o g i c a l  ( wi t h  p a r t i c u l a r  r e f e r e n c e  

t o  o b j e c t  r e l a t i o n s )  t h e o r y  o f  t he  v o l u n t a r y  c o n t r o l s  o f  i n t e r n a l  

s t a t e s  i s  p r o p o s e d .
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CHAPTER 1

INTRODUCTION

I t  seems w i d e l y  b e l i e v e d  t h a t  b i o l o g i c a l  f e e d b a c k  and v a r i o u s  

s e l f - r e g u l a t i o n  p r o c e d u r e s  ( e . g . ,  m e d i t a t i o n ,  s e l f - h y p n o s i s ,  a u t o g e n i c  

t r a i n i n g ,  v i s u a l i z a t i o n s )  r e p r e s e n t  s u c c e s s f u l  methods  o f  l e a r n i n g  how 

t o  r e l a x  and v o l u n t a r i l y  r e g u l a t e  a u t o n o mi c  n e r v o u s  s y s t e m  p r o c e s s e s .  

P r i o r  t o  I960 i t  was g e n e r a l l y  t h o u g h t  t h a t  t h e  a u t onomi c  n e r v o u s  

s ys t e m c ou l d  n o t  be v o l u n t a r i l y  r e g u l a t e d .  However ,  w i t h  t h e  d e v e l o p ­

ment  o f  b i o f e e d b a c k  and a v a r i e t y  o f  c o g n i t i v e  p r o c e d u r e s  i t  was dem­

o n s t r a t e d ,  c l i n i c a l l y ,  and in a number  o f  smal l  e x p e r i m e n t a l  s t u d i e s ,  

t h a t  a wi de  v a r i e t y  o f  a u t onomi c  p r o c e s s e s  can be v o l u n t a r i l y  c on ­

t r o l l e d  ( s e e  S c h w a r t z ,  1975,  f o r  r e v i e w ) .

In r e c e n t  y e a r s ,  howe ve r ,  s c i e n t i s t s  have  begun t o  q u e s t i o n  how 

u s e f u l  b i o f e e d b a c k  and r e l a t e d  s e 1f - r e g u 1 a t i o n  p r o c e d u r e s  r e a l l y  a r e  

in e n a b l i n g  p e o p l e  t o  r e g u l a t e  a u t onomi c  p r o c e s s e s .  Th i s  i s  p a r t l y  

due t o  t h e  f a c t  t h a t  as  in any new f i e l d ,  t h e  s t u d y  o f  b i o f e e d b a c k  

was i n i t i a l l y  marked by many s mal l  s c a l e  s t u d i e s .  There  were  few 

c o n t r o l l e d  outcome s t u d i e s .  These  l i m i t a t i o n s  have  hampered o u r  un­

d e r s t a n d i n g  o f  how t h i s  l e a r n i n g  o c c u r s .

N o n e t h e l e s s ,  p r e l i m i n a r y  s mal l  s c a l e  s t u d i e s  in s e v e r a l  a r e a s  

o f  a u t onomi c  s e 1f - r e g u 1 a t i o n  ( e . g . ,  e s s e n t i a l  h y p e r t e n s i o n ,  e p i l e p s y ,  

Ra yna ud ' s  d i s e a s e )  have  been q u i t e  e n c o u r a g i n g  and he nc e  do seem to  

j u s t i f y  l a r g e ,  phas e  II s c a l e  o r  c o n t r o l l e d  outcome t r i a l s .  The p r e ­

s e n t  c o n t r o l l e d  outcome s t u d y  w i l l  examine  w h e t h e r  e s s e n t i a l  h y p e r -
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t e n s i v e  a d u l t s  can l e a r n  t o  v o l u n t a r i l y  r e g u l a t e  t h e i r  h i g h  b l ood  

p r e s s u r e  and w i l l  f u r t h e r m o r e  a t t e m p t  t o  d e s c r i b e  wha t  o c c u r s  p s y c h o ­

l o g i c a l l y  as  t h e s e  p a t i e n t s  l e a r n ,  o r  f a i l  t o  l e a r n ,  a u t o n o mi c  s e l f ­

r e g u l a t i o n  s k i l l s .  As w i l l  be d e s c r i b e d  be l ow,  most  o f  t h e  c l i n i c a l  

s t u d i e s  e xa mi n i ng  s e l f - r e g u l a t i o n  p r o c e d u r e s  and e s s e n t i a l  h y p e r ­

t e n s i o n  have  been pha s e  I t yp e  s t u d i e s  — t h a t  i s ,  s t u d i e s  where  i n d i ­

v i d u a l s  r e c e i v e  a g i v e n  t r e a t m e n t  t o  d e t e r m i n e  i t s  b a s i c  p h y s i o l o g i ­

ca l  e f f e c t s .  Phas e  II t y p e  s t u d i e s —where  c o n t r o l l e d  c o m p a r i s o n s  o f  

a g i v e n  t r e a t m e n t  t o  p l a c e b o  o r  o t h e r  a g e n t s  in smal l  g r oups  o f  pa-  

t i e n t s - - h a v e  been ve r y  s ma l l  in number .  The p r e s e n t  s t u d y  w i l l  be 

one o f  t h e  f i r s t  c o n t r o l l e d  outcome s t u d i e s  in t he  a r e a  o f  e s s e n t i a l  

h y p e r t e n s i o n .  In t he  l a s t  y e a r ,  s i n c e  t h e  i n c e p t i o n  o f  t he  p r e s e n t  

s t u d y ,  s e v e r a l  c o n t r o l l e d  outcome s t u d i e s  have a p p e a r e d  in t he  l i t e r ­

a t u r e ,  as w i l l  be d e s c r i b e d  below.

The second  p r i m a r y  t a s k  o f  t h i s  r e s e a r c h  w i 11 be t o  s t u d y  t he  

r o l e  o f  a t t e n t i o n a l ,  p e r c e p t u a l  and a f f e c t i v e  f a c t o r s  in t h i s  l e a r n ­

ing p r o c e s s .  F u r t h e r  u n d e r s t a n d i n g  o f  what  o c c u r s  p s y c h o l o g i c a l l y  

d u r i n g  t h i s  l e a r n i n g  p r o c e s s  may shed  l i g h t  on mi nd-body r e l a t i o n ­

s h i p s  in g e n e r a l  and more s p e c i f i c a l l y ,  on how some p a t i e n t s  a r e  a b l e  

( o r  una b l e )  t o  r e l a x  and v o l u n t a r i l y  c o n t r o l  i n t e r n a l  s t a t e s .  In 

a d d i t i o n ,  a d e s c r i p t i o n  o f  psycho 1o g i c a 1 c ha nges  t h a t  o c c u r  concomi ­

t a n t  t o  p h y s i o l o g i c a l  c ha nges  w i l l  e n a b l e  more s o p h i s t i c a t e d  h y p o t h ­

e s e s  t o  be g e n e r a t e d  in o u r  s e a r c h  t o  u n d e r s t a n d  t h e  n a t u r e  o f  a u t o n ­

omic l e a r n i n g .
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CHAPTER I I

THE VOLUNTARY CONTROL OF ESSENTIAL HYPERTENSION

I t  has  been e s t i m a t e d  t h a t  15 p e r c e n t  o f  t h e  Amer i can p o p u l a ­

t i o n  s u f f e r s  f rom h y p e r t e n s i o n — c h r o n i c a l l y  e l e v a t e d  a r t e r i a l  b l ood  

p r e s s u r e  a ccompani ed  by i n c r e a s e d  r i s k  o f  c o r o n a r y  a r t e r y  d i s e a s e ,  

a t h e r o s c l e r o s i s ,  and c a r d i o v a s c u l a r  a c c i d e n t s .  Between 90 and 95 

p e r c e n t  o f  h y p e r t e n s i o n  c a s e s  a r e  l a b e l e d  " e s s e n t i a l , "  which means 

t h a t  t h e y  have  no d e m o n s t r a b l e  b i o l o g i c a l  c a u s e  ( We i ne r ,  1977) ,  

nor  a r e  t he y  c a s e s  o f  h y p e r t e n s i o n  s e c o n d a r y  t o  r en a l  o r  e n d o c r i n e  

d i s t u r b a n c e .  The r e  i s  e v i d e n c e  t h a t  e s s e n t i a l  h y p e r t e n s i o n  i s  r e ­

l a t e d  t o  v a r i o u s  b e h a v i o r a l ,  s o c i a l  and e n v i r o n m e n t a l  c o n d i t i o n s  

(Gutmann & Benson,  1971) .  The hi gh  r a t e  o f  i n c i d e n c e  o f  t h i s  po­

t e n t i a l l y  d a n g e r o u s  " p s y c h o s o m a t i c "  syndrome has p r o v i d e d  t h e  i n ­

c e n t i v e  f o r  r e s e a r c h e r s  t o  d e v o t e  c o n s i d e r a b l e  e f f o r t  t o  d e ve l op  

s e 1f - r e g u l a t i o n  p r o c e d u r e s  f o r  b l ood  p r e s s u r e .

A number o f  b e h a v i o r a l  and p s y c h o p h y s i o l o g i c a 1 t e c h n i q u e s  

have been r e p o r t e d  to r e duc e  t he  b l ood  p r e s s u r e  o f  h y p e r t e n s i v e  

p a t i e n t s ,  some t imes  t o  an i m p r e s s i v e  d e g r e e .  These  p r o c e d u r e s  

i n c l u d e  a v a r i e t y  o f  b i o f e e d b a c k  m o d a l i t i e s  ( e l e c t r o m y o g r a p h i c  

o r  EMG, p e r i p h e r a l  t e m p e r a t u r e ,  b l ood  p r e s s u r e ) ,  m e d i t a t i o n ,  r e ­

l a x a t i o n  t r a i n i n g  and h y p n o s i s ,  e i t h e r  a l o n e  o r  in c o m b i n a t i o n .

B i o l o g i c a l  Feedback

Benson and h i s  c o - w o r k e r s  in t h e  f i r s t  r e p o r t  o f  t h e  us e  o f



if

b l ood p r e s s u r e  f ee d b a c k  in a s t u d y  o f  e s s e n t i a l  h y p e r t e n s i o n  found 

c l i n i c a l l y  s i g n i f i c a n t  d e c r e a s e s  in b l ood  p r e s s u r e  in f i v e  o u t  o f  

s even  o u t p a t i e n t s  t r e a t e d  w i t h  s y s t o l i c  b l o o d  p r e s s u r e  f e e d b a c k  

(Benson e t  a l . ,  1971) .  In o t h e r  s t u d i e s  o f  s y s t o l i c  b l o o d  p r e s ­

s u r e  f e e d b a c k ,  r e s e a r c h e r s  found s i g n i f i c a n t  d e c r e a s e s  in b l ood  

p r e s s u r e  be tween and d u r i n g  l a b o r a t o r y  s e s s i o n s  in o u t p a t i e n t s  

u n d e r g o i n g  n i n e  week l y  t r a i n i n g  s e s s i o n s  (Goldman e t  a l . ,  1975;  

Kleinman e t  a l . ,  1977) .  K r i s t t  and Engel (1975)  were  a b l e  t o  

t e a c h  f o u r  o u t  o f  f i v e  h o s p i t a l i z e d  p a t i e n t s  t o  bo t h  r a i s e  and 

lower  s y s t o l i c  p r e s s u r e  d u r i n g  t h r e e  weeks o f  t r a i n i n g .  In a 

r e c e n t  s t u d y  bo t h  s y s t o l i c  p r e s s u r e  f e e d b a c k  and m e d i t a t i o n - r e ­

l a x a t i o n  p r o c e d u r e s  were  found to  r educ e  b l ood  p r e s s u r e  s t a t i s ­

t i c a l l y  b u t  no t  to a c l i n i c a l l y  s i g n i f i c a n t  l e v e l  (Hager  £ Su ' rwi t ,  

1978) .

In s t u d i e s  w i t h  d i a s t o l i c  b l ood  p r e s s u r e  f e e d b a c k ,  M i l l e r  

(1972)  r e p o r t e d  t h e  r e d u c t i o n  o f  d i a s t o l i c  b l ood  p r e s s u r e  f rom 

97 to  77 mmHg in an i n t e n s i v e l y  t r e a t e d  p a t i e n t  w i t h  a c e r e b r o ­

v a s c u l a r  a c c i d e n t .  I n t e r e s t i n g l y ,  E l d e r  and h i s  c o - w o r k e r s  s i g ­

n i f i c a n t l y  r e duc e d  d i a s t o l i c  but  n o t  s y s t o l i c  b l ood  p r e s s u r e  in 

i n t e n s i v e l y  t r e a t e d  h o s p i t a l i z e d  h y p e r t e n s i v e s ,  b u t  were  u na b l e  

t o  a c h i e v e  c ompa r a b l e  r e s u l t s  w i t h  o u t p a t i e n t s  ( E l d e r  e t  a l . ,

1973;  E l d e r  £ E u s t i s ,  1975) .  Sc h wa r t z  and S h a p i r o  (1973)  found 

no r e d u c t i o n  in d i a s t o l i c  b l ood  p r e s s u r e  in s i x  o f  seven  o u t ­

p a t i e n t s .  R e c e n t l y  a s t u d y  r e v e a l e d  no s i g n i f i c a n t  d e c r e a s e s



in b l ood  p r e s s u r e  in any g r oup  when t hey  compared t h e  a n t i -  

h y p e r t e n s i v e  e f f e c t  o f  combined h e a r t  r a t e  and s y s t o l i c  b l ood  

p r e s s u r e  f e e d b a c k  w i t h  t h o s e  o f  e l e c t r o m y o g r a p h i c  (EMG) f e e d ­

back o r  a m e d i t a t  i o n - r e l a x a t i o n  p r o c e d u r e  ( S u r w i t  & S h a p i r o ,

1976) .  More r e c e n t l y ,  F r a nke l  and h i s  c o - w o r k e r s  (1978)  a l s o  

found no s i g n i f i c a n t  d i f f e r e n c e s  i n  b l ood  p r e s s u r e  r e d u c t i o n  

be t ween  a d i a s t o l i c  b l ood  p r e s s u r e  f e e d b a c k / r e l a x a t i o n  g r oup  

and t h e  sham b l ood  p r e s s u r e  f e e d b a c k  and no t r e a t m e n t  g r o u p s ,  

in a n o t h e r  r e c e n t  c o n t r o l l e d  s t u d y  s y s t o l i c  b l ood  p r e s s u r e  and 

h e a r t  r a t e  b i o f e e d b a c k  was compared to n e u r o m u s c u l a r  b i o f e e d ­

back and a t h i r d  m e d i t a t i o n  g r o u p .  Al t hough a l l  g r oups  showed 

m o d e r a t e  r e d u c t i o n  in b l o o d  p r e s s u r e  a f t e r  t h e  s i x  t r e a t m e n t  

s e s s i o n s ,  no t e c h n i q u e  c o u l d  be s e e n  to  p r o d u c e  a r e d u c t i o n  in 

p r e s s u r e  g r e a t e r  t han t h a t  o b s e r v e d  in t h e  b a s e l i n e  s e s s i o n s  

(Surwi  t  e t  a l . ,  1978) .

S t u d i e s  w i t h  o t h e r  forms o f  b i o f e e d b a c k  ( e . g . ,  EMG, t hermal  

a n d / o r  GSR) have y i e l d e d  c l i n i c a l  r e s u l t s  t h a t  a r e  more i mp r e s ­

s i v e  t han  b l ood  p r e s s u r e  f e e d b a c k .  P a t e l  (1973)  r e p o r t e d  t h a t  

o u t  o f  20 h y p e r t e n s i v e  p a t i e n t s  who were t r e a t e d  w i t h  b i o f e e d ­

back (EMG and GSR) and yoga e x e r c i s e s ,  f i v e  p a t i e n t s  c e a s e d  to 

need a n t i - h y p e r t e n s i v e  m e d i c a t i o n  a l t o g e t h e r  and s even  o t h e r s  

r e duc e d  t h e i r  needs  f o r  m e d i c a t i o n  by 33"60 p e r c e n t .  The a v e r a g e  

b l ood  p r e s s u r e  r e d u c t i o n  was 20 mmHg. In one o f  t h e  f i r s t  c on ­

t r o l  f o l l o w - u p  s t u d i e s ,  P a t e l  and Nor th (1975)  r e p o r t e d  t h a t  a
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yoga r e l a x a t i o n / b i o f e e d b a c k  (GSR and EMG) gr oup (N = 17) r educ e d  

b l ood  p r e s s u r e  ( a v e r a g e  r e d u c t i o n  e q u a l s  20 / 40)  and 12 o f  t h e s e  

p a t i e n t s  l owered t h e i r  need f o r  a n t i - h y p e r t e n s i v e  m e d i c a t i o n  by 

40 p e r c e n t .  The p l a c e b o  t h e r a p y  g r oup (N => 17) d i d  n o t  s i g n i f i ­

c a n t l y  r educ e  b l ood  p r e s s u r e  l e v e l s  o r  need f o r  m e d i c a t i o n .  These 

changes  p e r s i s t e d  o v e r  a t we l ve  month p e r i o d .  In a s m a l l ,  non­

c o n t r o l l e d  c l i n i c a l  s t u d y  S e d l a c e k  (1976) found t h a t  r e l a x a t i o n  

p r o c e d u r e s  used in c o n j u n c t i o n  w i t h  b i o f e e d b a c k  ( e i t h e r  GSR and 

EMG o r  EMG and p e r i p h e r a l  t e m p e r a t u r e  f ee d b a c k )  y i e l d e d  i m p r e s s i v e  

b l ood  p r e s s u r e  r e d u c t i o n s  c omp a r a b l e  t o  t h o s e  r e p o r t e d  by P a t e l .

A more r e c e n t  c l i n i c a l  p i l o t  s t u d y  u t i l i z i n g  EMG and t h e r m a l  b i o ­

f ee d b a c k  in c o n j u n c t i o n  w i t h  a v a r i e t y  o f  c o g n i t i v e  and s o m a t i c  

p r o c e d u r e s  ( e . g . ,  v i s u a l i z a t i o n s ,  a u t o g e n i c  t r a i n i n g ,  p r o g r e s s i v e  

r e l a x a t i o n )  a l s o  r e s u l t e d  in i m p r e s s i v e  c l i n i c a l  b lood  p r e s s u r e  

r e d u c t i o n s  s i m i l a r  t o  P a t e l ' s  f i n d i n g s  ( S e d l a c e k  S Cohen,  1978) .

These  r e s u l t s  i n d i c a t e  t h a t  b i o f e e d b a c k  may be a u s e f u l  t oo l  

in h e l p i n g  e s s e n t i a l  h y p e r t e n s i v e  p a t i e n t s  t o  l ower  b l ood  p r e s ­

s u r e .  However,  most  o f  t h e s e  s t u d i e s  ( P a t e l  & Nor t h ,  F r anke l  e t  

a l . ,  and S u r w i t ' s  work b e i n g  t h e  o u t s t a n d i n g  e x c e p t i o n s )  have 

l ac k e d  c o n t r o l  p r o c e d u r e s  o r  o t h e r  m e t h o d o l o g i c a l  f e a t u r e s  ( e . g . ,  

b a s e l i n e  m e a s u r e s ,  f o l l o w - u p  e v a l u a t i o n )  t h a t  would p e r m i t  f i r m 

c o n c l u s i o n s  t o  be drawn a b o u t  t h e  e f f e c t i v e n e s s  o f  t h i s  method 

o f  t r e a t m e n t .  The p r e s e n t  r e s e a r c h  i n v e s t i g a t i o n  o f  t he  e f f e c t  

o f  b i o l o g i c a l  f ee d b a c k  and o t h e r  s e l f - r e g u l a t i o n  p r o c e d u r e s  wi l l
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i n c l u d e  m e t h o d o l o g i c a l  f e a t u r e s  d e s i g n e d  t o  e n a b l e  more f i r m  c o n ­

c l u s i o n s  t o  be drawn.

Hedi t a t  i o n - R e l a x a t i o n

Under  t he  g e n e r a l  r u b r i c  o f  m e d i t a t i o n  and r e l a x a t i o n  p r o ­

c e d u r e s  f a l l  a wi de  and d i v e r s e  group o f  a n c i e n t  and modern r e ­

l i g i o u s  and s e c u l a r  p r a c t i c e s .  These may be c o n s i d e r e d  s e l f ­

i n d u c e d ,  n o n - p h a r m a c o l o g i c a 1, a l t e r e d  s t a t e s  o f  c o n s c i o u s n e s s .

They i n c l u d e  t r a n s c e n d e n t a 1 m e d i t a t i o n , t he  R e l a x a t i o n  Response ,  

v a r i o u s  forms o f  yoga ,  p r o g r e s s i v e  musc l e  r e l a x a t i o n ,  h y p n o s i s  

and a u t o g e n i c  t r a i n i n g .  Al l  o f  t h e s e  have  been used e i t h e r  r e ­

c e n t l y  o r  in t he  p a s t  t o  c o n t r o l  b l ood p r e s s u r e  ( s e e  Benson,  197^,  

f o r  r e v i e w ) .  In B e n s o n ' s  r ev i ew i t  is s t a t e d  t h a t  t h e r e  a r e  f o u r  

b a s i c  e l e m e n t s  t h a t  a r e  common to  many o f  t h e s e  r e l a x a t i o n - m e d i - 

t a t i o n  p r o c e d u r e s :  a) c o n s t a n t l y  r e p e a t i n g  a s t i m u l u s  ( sound ,

p h r a s e ,  f i x e d  gaze  a t  an o b j e c t ) ,  which p r oduce s  a " s h i f t  f rom 

l o g i c a l ,  r a t i o n a l l y  o r i e n t e d  t h o u g h t " ;  b) a p a s s i v e  a t t i t u d e ;  

c) d e c r e a s e d  musc l e  t o n e ;  and d) a q u i e t  e n v i r o n m e n t  u s u a l l y  wi t h  

t h e  eyes  c l o s e d .  Benson f e e l s  t h a t  t r a i n e d  i n s t r u c t o r s  i n c r e a s e  

t h e  e f f i c i a c y  w i t h  which t h e  v a r i o u s  methods  a r e  l e a r n e d .

Benson f a i l s  t o  men t i on  t h a t  t h e r e  i s  a n o t h e r  maj or  s choo l  

o f  m e d i t a t i o n - r e  1a x a t i o n  which i m p o r t a n t l y  d i f f e r s  w i t h  t h e  f o u r ­

f o l d  schema d e s c r i b e d  a bove .  Al t hough  many m e d i t a t i o n - r e  1a x a t i o n  

s t r a t e g i e s  a r e  c h a r a c t e r i z e d  by a f oc u s e d  a t t e n t i o n  o r  c o n c e n t r a -  

t i v e  s t a n c e  ( e . g . ,  c o n s t a n t l y  r e p e a t i n g  a g i ven  s t i m u l i ) ,  and do
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r e q u i r e  a p a s s i v e  a t t i t u d e ,  o t h e r  forms o f  m e d i t a t i o n  a r e  c h a r a c ­

t e r i z e d  by a b r oad  a t t e n t i o n a l  s t a n c e  ( n o t  u n l i k e  " f r e e - f l o a t i n g  

a t t e n t i o n " )  and an a c t i v e  a n d / o r  r e c e p t i v e  a t t i t u d e  t oward o n e ' s  

e x p e r i e n c e .  Thus ,  t h e s e  v a r i o u s  a t t e n t i o n a l  s t a n c e s  and concomi ­

t a n t  a t t i t u d e s  t oward o n e ' s  e x p e r i e n c e  r e s u l t  in a l a r g e  number 

o f  p e r m u t a t i o n s  and y i e l d  many r e l a t e d  " t y p e s "  o f  m e d i t a t i o n - r e -  

l a x a t i o n  p r o c e d u r e s  ( see  Goleman,  1972,  and Davidson 5 S c h wa r t z ,

1976,  f o r  r e v i e w ) .

In any c a s e ,  a l l  o f  t h e  m e d i t a t i o n  and r e l a x a t i o n  methods 

t h a t  have  been used in t h e  t r e a t m e n t  o f  e s s e n t i a l  h y p e r t e n s i o n  

s e e k  t o  e l i c i t  c a l mnes s  and a h y p o m e t a b o l i c  s t a t e  c a l l e d  t h e  t r o -  

p h o t r o p i c  r e s p o n s e  by Hess (1957) -  The t r o p h o t r o p i c  r e s p o n s e  

(which i s  a k i n  to wha t  Benson c a l l s  " t h e  r e l a x a t i o n  r e s p o n s e " )  i s  

a s s o c i a t e d  w i t h  d e c r e a s e d  s y m p a t h e t i c  a r o u s a l  and h e i g h t e n e d  a c ­

t i v i t y  in t h e  s u p r a - o p t i c  and p r e - o p t i c  a r e a s  o f  t he  a n t e r i o r  

hypo t ha l a mus  (Benson,  1975) .  Th i s  i n t e g r a t e d  s t a t e  o f  lowered 

s y m p a t h e t i c  a c t i v i t y  mi gh t  be e x p e c t e d  t o  l ower  b l ood  p r e s s u r e  

s i n c e  e s s e n t i a l  h y p e r t e n s i v e  p a t i e n t s  show a h y p e r a c t i v e  d e p r e s ­

s o r  r e s p o n s e  t o  s t i m u l i  and t h e  s y m p a t h e t i c  ne r vous  s y s t e m i s  t h e  

maj or  m e d i a t o r  o f  t h i s  r e s p o n s e  (Abboud,  197*+; S h a p i r o ,  1961) .

As me n t i one d  a bove ,  t h e r e  a r e  s e v e r a l  r e l a x a t i o n  methods  

t h a t  have been p r o p o s e d  f o r  t he  t r e a t m e n t  o f  h y p e r t e n s i o n .

1. T r a n s c e n d e n t a l  m e d i t a t i o n :  a c o g n i t i v e  t e c h n i q u e  de ­

r i v e d  f rom Vedic  p r a c t i c e s  in which i n d i v i d u a l s  assume a c o m f o r t -



a b l e  p o s i t i o n ,  b r e a t h e  p e a c e f u l l y ,  c l o s e  t h e  e ye s  and r e p e a t  a 

" m a n t r a "  (a S a n s k r i t  word o r  sound)  as e a ch  b r e a t h  i s  e x h a l e d  

(Benson & W a l l a c e ,  1972;  W a l l a c e ,  1970;  P o l l a c k  e t  a l . ,  1977) .

2 .  The R e l a x a t i o n  Response :  a s i m p l i f i e d  and s t a n d a r d i z e d

m e d i t a t i v e  t e c h n i q u e  d e v e l o p e d  by Benson and h i s  c o - w o r k e r s  (Ben­

s o n ,  1975) bas ed  on t r a n s c e n d e n t a 1 m e d i t a t i o n  and Zen and s p e c i f ­

i c a l l y  d i r e c t e d  t o  r e l a x a t i o n  bu t  more t a i l o r e d  t o  t h e  We s t e r n

c u 1t u r e .

3.  Zen m e d i t a t i o n :  methods  o f  m e d i t a t i o n  i n v o l v i n g  p a s s i v e

c o n c e n t r a t i o n  on r e s p i r a t i o n  and l o g i c a l  e x e r c i s e s  ( koans )  t o  

e l i c i t  t h e  r e l a x a t i o n  r e s p o n s e  ( F i s h e r ,  1971;  Maupin,  1969) -

k .  Hatha  yoga:  r e l a x a t i o n  i s  e l i c i t e d  t h r ough  b o d i l y  p o s ­

t u r e s  and e x e r c i s e s  ( a s a n a s ) ,  b r e a t h  c o n t r o l  ( p a r a n a y a n a )  , and 

m e d i t a t i o n  (dhyana)  ( Hoe n i g ,  1968) .

5 .  P r o g r e s s i v e  r e l a x a t i o n  ( J a c o b s o n i a n ) : a t e c h n i q u e  d i ­

r e c t e d  a t  r e l a x a t i o n  o f  ma j o r  s k e l e t a l  musc l e  g r o u p s ,  t h a t  i n ­

v o l v e s  a c t u a l  t e n s i n g  and t hen  l e t t i n g  go o f  musc l e  g r oups  ( J a c o b ­

s o n ,  1938;  1967) .

6 .  A u t o g e n i c  t r a i n i n g :  s t a n d a r d  " a u t o s u g g e s t i v e "  e x e r c i s e s

( e . g . ,  p a t i e n t s  say  to  t h e m s e l v e s  "my r i g h t  arm i s  warm and 

he a vy" )  f o r  i n d u c i n g  a l t e r e d  p h y s i o l o g i c  and menta l  s t a t e s  ( Lu t h e ,  

1969) .

7.  Hypno t i c  r e l a x a t i o n :  h y p n o s i s  and p o s t - h y p n o t i c  s u g g e s t i o n

t o  i nd u c e  p h y s i o l o g i c  and menta l  r e l a x a t i o n  ( D e a r b l e r  e t  a l . ,
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1973) .

S t u d i e s  u s i n g  t h e s e  m e d i t a t i v e  and r e l a x a t i o n  p r o c e d u r e s  have 

i n v o l v e d  smal l  numbers  o f  s u b j e c t s  and have  n o t  a l w a y s  d i f f e r e n ­

t i a t e d  between p a t i e n t s  r e c e i v i n g  o r  n o t  r e c e i v i n g  h y p o t e n s i v e  

m e d i c a t i o n .  C o n t r o l s  have  been s p a r s e .  The d e c r e me n t s  in b l ood  

p r e s s u r e  va r y  by method and by d e g r e e  o f  b l ood  p r e s s u r e  e l e v a t i o n  

a t  t h e  t i me  o f  t r a i n i n g .  Large  blood  p r e s s u r e  d e c r e a s e s  a r e  o f t e n  

o b s e r v e d  in p a t i e n t s  w i t h  h i g h e r  b a s e l i n e  p r e s s u r e s  ( J a c o b  e t  a l . ,

1977) .  Re po r t e d  r e d u c t i o n s  in p r e s s u r e  have  a wi de  r a n g e ,  f rom 

7 / k  mmHg t o  37 / 22  mmHg ( s e e  S h a p i r o ,  1977,  f o r  r e v i e w ) .  V i r t u a l l y  

a l l  i n v e s t i g a t o r s  e x c e p t  P o l l a c k  e t  a l .  (1977)  r e p o r t e d  d e g r e e s  

o f  e n c o u r a g i n g  r e s u l t s .  The most  i mp r e s s i v e  and one  o f  t h e  few 

c o n t r o l l e d  outcome s t u d i e s  has  been P a t e l  and N o r t h ' s  work'  (1975) 

men t i one d  above  which combined y o g i c  p r o c e d u r e s  w i t h  b i o f e e d b a c k  

(EMG and GSR). Al t hough  Benson and h i s  c o - w o r k e r s  ha ve  c a r r i e d  

ou t  an e x t e n s i v e  s e r i e s  o f  c l i n i c a l  e x p e r i m e n t s  u t i l i z i n g  h i s  

" R e l a x a t i o n  Response"  met hod ,  t hey  l a c ke d  c o n t r o l  p r o c e d u r e s  o r  

o t h e r  m e t h o d o l o g i c a l  f e a t u r e s  t h a t  would p e r m i t  f i r m  c o n c l u s i o n s  

t o  be drawn a b o u t  t h e  e f f e c t i v e n e s s  o f  t h i s  method o f  t r e a t m e n t .  

Thi s  s t a t e m e n t  a l s o  c h a r a c t e r i z e s  most  o f  t h e  s t u d i e s  in t h i s  

a r e a  w i t h  t h e  e x c e p t i o n  o f  P a t e l  and Nor t h  (1975)  and Hager  and 

Su r wi t  ( 1 9 7 8 ) ,  s t u d i e s  wh i c h ,  i n t e r e s t i n g l y ,  r e p o r t  c l i n i c a l l y  

i m p r e s s i v e  and i n s i g n i f i c a n t  r e s u l t s ,  r e s p e c t i v e l y .
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P s y c h o t h e r a p y ,  and t h e  P l a c e b o  E f f e c t

Al t hough  i t  i s  beyond t he  s c o p e  o f  t h i s  t h e s i s  t o  d e s c r i b e  

a l l  o f  t h e  n o n - p h a r m a c o l o g i c a l  a p p r o a c h e s  t o  b l o o d  p r e s s u r e  r e ­

d u c t i o n ,  i t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e r e  a r e  many;  d i e t a r y  r e ­

d u c t i o n ,  p h y s i c a l  e x e r c i s e ,  p s y c h o t h e r a p y ,  p l a c e b o  and s u g g e s t i o n  

f a c t o r s ,  and e n v i r o n m e n t a l  m o d i f i c a t i o n  ( s e e  S h a p i r o  e t  a l . ,

1977,  f o r  r e v i e w ) .  However ,  p s y c h o t h e r a p y  and s o - c a l l e d  p l a c e b o  

f a c t o r s  a r e  o f t e n  unspoken o r  a t  l e a s t  u n p u b l i s h e d  v a r i a b l e s  in 

most  ( i f  n o t  a l l )  b i o f e e d b a c k  and r e l a x a t i o n  t r e a t m e n t  programs 

f o r  e s s e n t i a l  h y p e r t e n s i v e  a d u l t s .  Hence,  a b r i e f  r ev i e w o f  

p s y c h o t h e r a p y  and t hen  t h e  p l a c e b o  e f f e c t  as  methods  o f  b l ood  

p r e s s u r e  c o n t r o l  a r e  in o r d e r .

Because  a n x i e t y  r a i s e s  b l o o d  p r e s s u r e  i t  i s  t h o u g h t  t h a t  i t s  

r e l i e f  by p s y c h o t h e r a p y  s hou l d  l ower  b l o o d  p r e s s u r e .  Verba l  p s yc ho ­

t h e r a p y  as a method o f  l o we r i n g  b l ood  p r e s s u r e  i s  d e r i v e d  f rom a 

s econd  c o n c e p t  a s  w e l l .  I n s o f a r  a s  t h e  h y p e r t e n s i v e  i n d i v i d u a l  may 

n o t  be a b l e  t o  cope w i t h  a g g r e s s i v e  and h o s t i l e  i m p u l s e s ,  p s yc ho-  

a n a l y t i c a l l y  o r i e n t e d  t h e r a p y  may l ead  t o  r e s o l u t i o n  o f  such problems  

and t hus  t o  b l ood  p r e s s u r e  improvement .  Be f o r e  t h e  de ve l opmen t  of  

c u r r e n t  p h a r m a c o l o g i c  a g e n t s ,  l ong  t erm p s y c h o t h e r a p y  s t u d i e s  r e ­

v e a l e d  d e c l i n e s  in b l ood  p r e s s u r e  o f  up t o  2 0 - ^ 0 / 1 0 - 3 0  mmHg ( R e i s n e r  

e t  a l . , 1951;  Moses e t  a l . ,  1956) .  S u p p o r t i v e  t h e r a p y  i s  a lways  

i n d i c a t e d ,  e s p e c i a l l y  when d r ugs  a r e  used  b e c a u s e  i t  augment s  com­

p l i a n c e .  S u bs e que n t  s t u d i e s  i n d i c a t e  t h a t  any s u c c e s s f u l  p r o v i d e r -  

p a t i e n t  r e l a t i o n s h i p  can p r o v i d e  t h i s  b a s i c  s u p p o r t .  P s y c h o a n a l y t i c ­
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a l l y  o r i e n t e d  p s y c h o t h e r a p y  i s  a u s e f u l  way f o r  some p e o p l e  t o  l ower  

b l ood  p r e s s u r e ,  b u t  i t  i s  h i g h l y  s e l e c t i v e  and t he  p a t i e n t ' s  s u i t a ­

b i l i t y  and p s y c h o l o g i c a l  n e e d s ,  i n d e p e n d e n t  o f  h y p e r t e n s i o n ,  d e t e r ­

mine i t s  u s e .  F u r t h e r m o r e ,  i t s  e x p e n s e  and t i me  demands make i t  a 

l i m i t e d  mode o f  t r e a t m e n t  f o r  h y p e r t e n s i o n .  I t  i s  a l s o  i m p o r t a n t  

t o  n o t e  t h a t  p s y c h o t h e r a p y  has  no t  p r o c e e d e d  beyond p h a s e  I type  

s t u d i e s .  T h e r e  a r e  no c o n t r o l  t r i a l s  o r  p l a n n e d  c o m p a r i s o n s  wi t h  

o t h e r  methods  ( s e e  R e i s n e r  e t  a l . ,  1951;  Da v i e s ,  1971;  and Gutmann 

& Benson,  1971,  f o r  r e v i e w s ) .

P l a c e b o  e f f e c t s  a r e  n o t  t r e a t m e n t  m o d a l i t i e s  p e r  s e  b u t  can 

i n t e r a c t  and confound  t h e  r e s u l t s  a c h i e v e d  by s p e c i f i c  t h e r a p i e s ,  

p h a r m a c o l o g i c ,  and n o n - p h a r m a c o l o g i c .  The p l a c e b o  has been d e f i n e d  

as any t h e r a p y  ( o r  component  o f  t h e r a p y )  t h a t  i s  used f o r  i t s  non ­

s p e c i f i c  p s y c h o l o g i c  o r  p h y s i o l o g i c  e f f e c t ,  b u t  whi ch  has  no s p e c i f i c  

p h a r m a c o l o g i c  e f f e c t  on t he  c o n d i t i o n  b e i n g  t r e a t e d  ( S h a p i r o ,  1968) .  

P l a c e b o  e f f e c t s  a r e  v a r i a b l e  and n o t  a lways  r e p r o d u c a b l e .  P l a c e b o  

f a c t o r s  f a l l  w i t h i n  one  o f  t h r e e  g e n e r a l  c a t e g o r i e s  ( S h a p i r o ,  1971;  

Li be rman ,  1962) :  a) s i t u a t i o n a l  v a r i a b 1e s - - 1 o c a t i o n  and form o f

t r e a t m e n t ;  i n t e r a c t i o n s  w i t h  s t a f f  and f a m i l y ;  c o n t e n t  and meaning 

o f  i n s t r u c t i o n  and s u g g e s t i o n s ;  b) p a t i e n t  v a r i a b l e s - - a t t i t u d e s  t o ­

ward d o c t o r ,  t h e  t r e a t m e n t  and t he  i l l n e s s ;  l e v e l s  o f  a n x i e t y  and 

e x p e c t a t i o n s ,  e d u c a t i o n  and p a s t  e x p e r i e n c e  w i t h  i l l n e s s ;  c) d o c t o r  

v a r i a b l e s — c r e d i b i l i t y ,  e n t h u s i a s m ,  a u t h o r i t y ,  empathy and sympathy.

A c u r r e n t  r ev i ew o f  t h e  p l a c e b o  e f f e c t  r e v e a l s  t h a t  a t t e m p t s  

t o  i d e n t i f y  a " p l a c e b o  r e a c t i v e "  p e r s o n a l i t y  have f a i l e d  ( S h a p i r o ,



13

1971) .  I n t e r e s t i n g l y ,  p l a c e b o  e f f e c t s  may a d v e r s e l y  as  we l l  a s  

s u p p o r t i v e l y  e f f e c t  t h e  c o u r s e  o f  a g i v e n  t r e a t m e n t .

In most  s t u d i e s  o f  t h e  p l a c e b o  e f f e c t ,  b l ood  p r e s s u r e  changes  

have r e p o r t e d l y  been in t h e  same r ange  o f  mag n i t u d e  as  t h o s e  d e ­

s c r i b e d  w i t h  p r o c e d u r e s  d i s c u s s e d  above ( abou t  5 t o  25 mmHg, s y s ­

t o l i c  o r  d i a s t o l i c ) .  For  i n s t a n c e ,  in one s t u d y ,  31 o u t p a t i e n t s  

were  g i ven  i n t e n s i v e  r e a s s u r a n c e  combined w i t h  " a  t h e r a p e u t i c  e l e c ­

t r o n  gun"  t h e r a p y .  Blood p r e s s u r e  f e l l  an a v e r a g e  o f  20/1 mmHg. 

Al t hough  t h e  e f f e c t  l a s t e d  o n l y  s e v e r a l  weeks and a p r e c i s e  e x p e r ­

i ment a l  d e s i g n  was l a c k i n g ,  t h i s  d a t a  i s  r e l e v a n t  t o  b i o f e e d b a c k ,  

r e l a x a t i o n  and p s y c h o t h e r a p y  s t u d i e s .

P l a c e b o  i n f l u e n c e s  r e p r e s e n t  a hodgepodge o f  p s y c h o l o g i c a l ,  

s o c i a l  and e n v i r o n m e n t a l  f a c t o r s  t h a t  we do not  f u l l y  u n d e r s t a n d .  

These  f a c t o r s  e f f e c t  b l ood  p r e s s u r e  l e v e l s  o f  h y p e r t e n s i v e  p a t i e n t s .  

A growi ng  u n d e r s t a n d i n g  o f  t h e s e  f a c t o r s  may h e l p  t o  c l a r i f y  how 

v i s c e r a l  l e a r n i n g  o c c u r s .  To f u r t h e r  t h i s  a im,  we w i l l  s h o r t l y  

t u r n  t o  t h e  r o l e  o f  p s y c h o l o g i c a l  p r o c e s s e s  in t h e  v o l u n t a r y  c on ­

t r o l  o f  i n t e r n a l  s t a t e s .

Summa ry

In summary,  t h i s  b r i e f  r ev i e w o f  t h e  n o n - p h a r m a c o l o g i c  manage­

ment  o f  h y p e r t e n s i o n  r e v e a l s  an i n t e r e s t i n g  p a r a d o x :  d i v e r s e  met h ­

ods and a s i m i l a r i t y  o f  r e s u l t s .  Al l  methods  seem t o  p r oduce  modes t

- - a l t h o u g h  o f t e n  s t a t i s t i c a l l y  s i g n i f i c a n t - - d e c l i n e s  in b l ood  p r e s ­

s u r e .  The d e c l i n e s  r e p o r t e d l y  a r e  up t o  22 / 14  mmHg f o r  b i o f e e d b a c k ,  

8 / b  t o  37 / 22  mmHg f o r  r e  1a x a t i o n - m e d i t a t i o n , 20 / 1 0  to  ^ 0 / 2 0  mmHg



f o r  p s y c h o t h e r a p y ,  and 20/1*4 mmHg f o r  p l a c e b o  f a c t o r s .  However ,  

any a p p a r e n t  d i f f e r e n c e s  o f  e f f e c t s  among t h e  d i f f e r e n t  a p p r o a c h e s  

c a n n o t  be a s s e s s e d  b e c a u s e  o f  t he  p a u c i t y  o f  pha s e  II t r i a l s .  

Moreover ,  t h e  f a c t  t h a t  b a s e l i n e  b l ood  p r e s s u r e  l e v e l s  and f o l l o w -  

up e v a l u a t i o n s  a s  w e l l  a s  s e v e r i t y  o f  i l l n e s s  and d u r a t i o n  o f  d i s ­

e a s e  a r e  o f t e n  u n r e p o r t e d ,  f u r t h e r  compounds t he  d i f f i c u l t y  o f  

u n d e r s t a n d i n g  t h e s e  r e s u l t s .

Al t hough  t h e  a b o v e - m e n t i o n e d  methods  a r e  d i v e r s e ,  as  S h a p i r o  

and h i s  c o - w o r k e r s  p o i n t  o u t  ( 1 9 7 7 ) ,  t h e r e  i s  a common theme t h a t  

marks  them a l l  and t h e r e i n  l i e s  a r e s o l u t i o n  to  t h e  a f o r e m e n t i o n e d  

p a r a d o x .  E s s e n t i a l  h y p e r t e n s i o n  i s  a d i s o r d e r  o f  b l ood  p r e s s u r e  

r e g u l a t i o n  w i t h  m u l t i p l e  mechani sms  and c a u s e s ,  p r e s s o r  and d e p r e s ­

s o r  e f f e c t s  (Wei ner ,  1977) .  The a u t onomi c  ne r v o u s  s y s t e m i s  a 

ma j o r  m e d i a t o r  o f  t h i s  r e s p o n s i v e n e s s ,  bo t h  p e r i p h e r a l l y  and c e n ­

t r a l l y ,  a l t h o u g h  t he  R e n i n - a n g i o t e n s i s  s y s t e m ,  a d r e n o c o r t i c a l  and 

m e d u l l a r y  s e c r e t i o n s ,  and v a s o d e p r e s s o r  humoral  m a t e r i a l s  f rom t he  

k i d n e y  and o t h e r  s i t e s  a l l  p l a y  v a r i o u s  m e d i a t i n g  and m o d e r a t i n g  

r o l e s .  These  mechanisms a r e  a l l  t o  some e x t e n t  unde r  t he  c e n t r a l  

ne r v o u s  s y s t e m (CHS) c o n t r o l .  The CHS i s  s u b j e c t  to i n f l u e n c e  

f rom e n v i r o n m e n t a l  s t i m u l i  t h a t  i s  f i l l e d  t h r ough  the  i n d i v i d u a l ' s  

p e r c e p t i o n  o f  h i s  e x p e r i e n c e  ( S c h w a r t z ,  197**). To t h e  e x t e n t  t h a t  

t he  v a r i o u s  n o n - p h a r m a c o l o g i c a l  t r e a t m e n t s  c o u n t e r a c t  p r e s s o r  

s t i m u l i ,  o p e r a t i n g  t h r o u g h  t h e s e  v a r i o u s  mechan i sms ,  p a r t i c u l a r l y  

t h e  a u t onomi c  n e r vous  s y s t e m ,  b l ood  p r e s s u r e  w i l l  be l owered  and 

t h i s  may be why t he  a p p a r e n t l y  d i f f e r e n t  t ypes  o f  t r e a t m e n t  p r o ­
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duce e s s e n t i a l l y  s i m i l a r  r e s u l t s .  in b r i e f ,  t he y  a l l  t e nd  t o  a me l ­

i o r a t e  t h e  p s y c h o l o g i c a l  s t r e s s  f a c t o r ,  t h e r e b y  l o w e r i n g  b l ood  

p r e s s u r e .

Whether  t h e s e  methods  can do more t han  a m e l i o r a t e  i s  s t i l l  an 

open q u e s t i o n .  The l a c k  o f  c o n t r o l l e d  s t u d i e s  and f o l l o w - u p  e v a l ­

u a t i o n  make i t  d i f f i c u l t  t o  know w h e t h e r  a u t onomi c  l e a r n i n g  can be 

a s s i m i l a t e d  and i n t e g r a t e d  i n t o  t h e  d a i l y  l i v e s  o f  p a t i e n t s .  One 

o f  t h e  c o n t r i b u t i o n s  o f  t h i s  t h e s i s  i s  t h a t  i t  w i l l  be a c o n t r o l l e d  

outcome and f o l l o w - u p  s t u d y  o f  two o f  t h e  r e p o r t e d l y  most  s u c c e s s ­

f u l  n o n - p h a r m a c o l o g i c a 1 a p p r o a c h e s  to b l ood  p r e s s u r e  s e l f - r e g u l a ­

t i o n :  l )  b i o f e e d b a c k  (EMG and t he r m a l )  used in c o n j u n c t i o n  w i t h

a v a r i e t y  o f  r e  1a x a t i o n / s e 1f - r e g u 1 a t i o n  s t r a t e g i e s  and 2) B e n s o n ' s  

R e l a x a t i o n  Response  t r e a t m e n t  program ( Benson ,  1975) .
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C H A P T E R  I I 1

PSYCHOLOGICAL FACTORS, HYPERTENSION AND THE 

VOLUNTARY CONTROL OF INTERNAL STATES

As e v i d e n c e  a c c u m u l a t e s  t h a t  e s s e n t i a l  h y p e r t e n s i v e  a d u l t s  can 

l e a r n  t o  r e g u l a t e  t h e i r  b l o o d  p r e s s u r e  t h e r e  has  been i n c r e a s i n g  

i n t e r e s t  in how t h i s  o c c u r s  p h y s i o l o g i c a l l y  and p s y c h o l o g i c a l l y .  In 

f a c t ,  many o f  t h e  r e c e n t  r ev i e w a r t i c l e s  and e d i t o r i a l s  c o n c l u d e  w i t h  

a c a l l  f o r  more a t t e n t i o n  t o  be p a i d  t o  wha t  t he  mechanisms a r e  t h a t  

a l l o w  a n d / o r  d e t e r m i n e  a u t o n o mi c  l e a r n i n g  ( Henry ,  1978;  J acob  e t  a l . ,  

1977;  S h a p i r o  e t  a l . ,  1977) .  What f o l l ows  a r e  b r i e f  r e v i e ws  o f  t h e  

r e l a t i o n s h i p  o f  p s y c h o l o g i c a l  f a c t o r s  in 1) e s s e n t i a l  h y p e r t e n s i o n ;

2) t h e  v o l u n t a r y  c o n t r o l  o f  i n t e r n a l  s t a t e s  in g e n e r a l ;  and 3) t h e  

v o l u n t a r y  c o n t r o l  o f  h y p e r t e n s i o n  in p a r t i c u l a r .

The P s y c ho l ogy  o f  E s s e n t i a l  H y p e r t e n s i o n

Whi l e  t h e r e  i s  g e n e r a l  a g r e e me n t  t h a t  p s y c h o l o g i c a l  f a c t o r s  

p l ay  a s i g n i f i c a n t  r o l e  in t he  e t i o l o g y  o f  e s s e n t i a l  h y p e r t e n s i o n ,  

t h e r e  r ema i ns  c o n s i d e r a b l e  c o n t r o v e r s y  as  t o  t h e i r  p r e c i s e  n a t u r e  

( s e e  We i ne r ,  1977;  McGuinn e t  a l . ,  196*1; Coc h r a ne ,  1971) .  An a n a l ­

y s i s  o f  t h i s  l i t e r a t u r e  s u g g e s t s  t h e  a s s o c i a t i o n  o f  numerous s p e c i f i c  

p e r s o n a l i t y  f a c t o r s  w i t h  e s s e n t i a l  h y p e r t e n s i o n .  The p a r t i c u l a r  

f a c e t s  o f  p e r s o n a l i t y  c hos en  f o r  s t u d y  a t  a g i v e n  t ime seem to  p a r ­

a l l e l  t h e  c o n c e p t u a l  t r e n d s  in vogue a t  t h a t  t i me  in p s y c h o l o g y .
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For e x a mp l e ,  t h e  a u t h o r s  o f  t h e  e a r l y  s t u d i e s  o f  p a t i e n t s  w i t h  

e s s e n t i a l  h y p e r t e n s i o n  t en d e d  t o  f ocus  on t he  p s y c h o l o g i c a l  c on­

f l i c t s  o f  t h e i r  p a t i e n t .  They c o n c l u d e d  t h a t  p a t i e n t s  w i t h  e s ­

s e n t i a l  h y p e r t e n s i o n  have  l i f e l o n g  and l a r g e l y  u n c o n s c i o u s  c on ­

f l i c t s  a b o u t  t h e  e x p r e s s i o n  o f  h o s t i l i t y ,  a g g r e s s i o n ,  r e s e n t m e n t ,  

r a g e ,  r e b e l l i o n ,  a m b i t i o n  o r  dependency  ( s e e  We i ne r ,  1977,  f o r  

r e v i e w ) .  The p s y c h o l o g i c a l  mechanisms u s e d  t o  d e f e n d  a g a i n s t  t he  

emer gence  o f  t h e s e  c o n f l i c t s  l ed  t o  c e r t a i n  c h a r a c t e r i s t i c  p e r s o n ­

a l i t y  t r a i t s ;  e . g . ,  many p a t i e n t s  c ove r e d  up t h e i r  a n g e r  by o u t e r  

f r i e n d l i n e s s  o r  by e x e r c i s i n g  s e l f - c o n t r o l  ( A l e x a n d e r ,  1939;

1950) .  P s y c h o l o g i c a l  s t u d i e s  u s i n g  wel l  s t a n d a r d i z e d  o b j e c t i v e  

t e s t s  a r e  r a r e  up t o  t h i s  day .  Al t hough  a t t e m p t s  t o  i s o l a t e  s p e ­

c i f i c  i n t r a p s y c h i c  c h a r a c t e r i s t i c s  o f  a l l  h y p e r t e n s i v e  p a t i e n t s  

seem u n l i k e l y  t o  be s u c c e s s f u l ,  t h e r e  ha ve  been a number  o f  i n t e r ­

e s t i n g  r e l a t i o n s h i p s  i d e n t i f i e d  between p s y c h o l o g i c a l  f a c t o r s  and 

c a r d i o v a s c u l a r  f u n c t i o n i n g .

The c a r d i o v a s c u l a r  s y s t e m  i s  e x t r e m e l y  s e n s i t i v e  t o  o u r  p s y ­

c h o l o g i c a l  s t a t e .  Common e x p e r i e n c e  ( s u p p o r t e d  by e m p i r i c a l  e v i ­

dence)  i n d i c a t e s  t h a t  c o g n i t i v e  p r o c e s s e s  a n d / o r  emo t i on  can  e l i c i t  

c ha nges  in t h e  c a r d i o v a s c u l a r  s y s t e m .  For e xampl e ,  f e a r  p r od u c e s  

an i n c r e a s e  in h e a r t  r a t e  a s  does  t h e  c o g n i t i v e  t a s k  o f  a s k i n g  a 

p e r s o n  t o  q u i c k l y  m u l t i p l y  38 by 5^7 -  I t  has  been s u g g e s t e d  t h a t  

in f a c t  t h e  c a r d i o v a s c u l a r  s y s t e m may be more s e n s i t i v e  t o  c o g n i ­

t i v e  t a s k s  and e mo t i o n s  t h a n  o t h e r  p h y s i o l o g i c a l  s y s t e ms  ( E l l i o t ,
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197^) -  From a n o t h e r  p e r s p e c t i v e  i t  i s  i m p o r t a n t  t o  n o t e  t h a t  p r o ­

l onged  h i g h  b l ood  p r e s s u r e  o c c u r s  c o i n c i d e n t a l l y  w i t h  i n d i c e s  o f  

i mp a i r e d  c o g n i t i v e  and c e r e b r a l  f u n c t i o n s  ( J e n k i n s  e t  a l . ,  197^;  

Goldman e t  a l . ,  197^; R e i t a n ,  195 ^; W i l k i e  S E i s d o r f e r ,  1 9 7 1 ) -

The P s y c ho l ogy  o f  t he  V o l u n t a r y  Con t r o l  o f  I n t e r n a l  S t a t e s

The r e  has  been s u r p r i s i n g l y  l i t t l e  work done s y s t e m a t i c a l l y  

r e l a t i n g  v a r i o u s  p s y c h o l o g i c a l  f a c t o r s  t o  t h e  p r o c e s s  o f  v o l u n t a r ­

i l y  c o n t r o l l i n g  i n t e r n a l  s t a t e s .  The p a t i e n t ' s  e x p e r i e n c e  o f  t h e  

d o c t o r  ( p r o v i d e r ) ,  however ,  i s  one o f  t h e  f a c e t s  o f  psycho l o g i c a 1 

l i f e  t h a t  has  been n o t e d  by many c l i n i c i a n s  in t h i s  a r e a  ( S h a p i r o  

e t  a l . ,  1 9 7 7 ; McGrady e t  a l . ,  19 77 ) as p o w e r f u l l y  a f f e c t i n g  t he  

v i s c e r a ]  l e a r n i n g  p r o c e s s .  For e xampl e ,  Paul  and T r i mb l e  ( 1 9 7 0 ) 

found t h a t  p e o p l e  were  s i g n i f i c a n t l y  more a b l e  t o  r e l a x  and i n ­

h i b i t  s t r e s s  r e s p o n s e s  w i t h  t h e  t h e r a p i s t  p r e s e n t  t han  w i t h  t ape d  

i n s t r u c t i o n s  a l o n e .

S p e c i f i c  t h o u g h t s  can a c t  as  p o t e n t i a l  s t i m u l i  o f  a u t onomi c  r e ­

s p o n s e s  ( S c h w a r t z ,  1 9 7 1 ) .  Al t h o u g h  numerous i n v e s t i g a t o r s  have com­

mented on how i d e a t i o n  a f f e c t s  l e a r n i n g ,  Meichenbaum (1977)  has de ­

v e l o p e d  t h e s e  i d e a s  most  e x t e n s i v e l y  in t h e  a r e a  o f  a u t onomi c  s e l f ­

r e g u l a t i o n .  He has  d e s c r i b e d  how p a t i e n t s '  t h o u g h t s  a f f e c t  s t r e s s  

r e a c t i o n s  and has  d e v e l o p e d  c l i n i c a l  " s t r e s s  i n o c u l a t i o n "  t r a i n i n g  

pr ograms  d e s i g n e d  to  f o s t e r  a u t o n o m i c  s e 1f - r e g u 1 a t i o n  a b i l i t i e s .  

Ca r l s o n  ( 1 9 7 7 ) and o t h e r  i n v e s t i g a t o r s  have  a l s o  d e m o n s t r a t e d  t h a t



b e l i e f s  abou t  l o c u s  o f  c o n t r o l  ( e . g . ,  t h a t  one  i s  o r  i s  n o t  f u n d a ­

m e n t a l l y  in c o n t r o l  o f  o n e ' s  own a c t i o n s )  can have  a s i g n i f i c a n t  

e f f e c t  on o n e ' s  c a p a c i t y  t o  r e l a x  and v o l u n t a r i l y  r e g u l a t e  a u t o n ­

omic p r o c e s s e s .

The r o l e  o f  e mo t i ons  has  a l s o  been commented on by many c l i n ­

i c i a n s  and r e s e a r c h e r s  b u t  t h e r e  ha s  been ve ry  l i t t l e  r e s e a r c h  done 

in t h i s  i m p o r t a n t  a r e a .  However ,  in a s ma l l  s c a l e  s t u d y  Kappes and 

Michaud (1978) found t h a t  l e a r n i n g  t o  c o n t r o l  i n t e r n a l  p r o c e s s e s  

t ends  t o  d e c r e a s e  t e s t  a n x i e t y .  In a n o t h e r  r e c e n t  s t u d y  Braud (1978)  

found t h a t  h y p e r t e n s i v e  c h i l d r e n  who p r a c t i c e  p r o g r e s s i v e  r e l a x a t i o n  

and EMG, b i o f e e d b a c k ,  became l e s s  a g g r e s s i v e ,  e x p l o s i v e ,  i mp u l s i v e  

and i r r i t a b l e .  I n t e r e s t i n g l y ,  n o n h y p e r t e n s i v e  c h i l d r e n  in t h e  s t u d y  

improved on t he  D i g i t  Span and Coding s u b t e s t s  o f  t he  We c hs l e r  I n t e l ­

l i g e n c e  S c a l e  f o r  C h i l d r e n  (WISC),  as  we l l  as  t he  Bender  G e s t a l t  and 

Vi s ua l  S e q u e n t i a l  Memory T e s t  o f  t h e  ITPA. Thi s  i s  one o f  t he  o n l y  

i n v e s t i g a t i o n s  t h a t  has  s y s t e m a t i c a l l y  examined  t he  a f f e c t  o f  a u t o n ­

omic s e 1f - r e g u 1 a t i o n  p r a c t i c e  on psycho 1o g i c a 1 (as  opposed  t o  p h y s i o ­

l o g i c a l )  p r o c e s s e s .

A t t e n t i o n  p l a y s  a c e n t r a l  r o l e  in a l l  l e a r n i n g .  As e a r l y  a s  

1890,  W i l l i a m  James c o n t e n d e d  t h a t  a t t e n t i o n a l  p r o c e s s e s  a r e  a t  t he  

ve r y  c o r e  o f  s e l f - c o n t r o l  phenomena.  From t he  b e g i n n i n g  o f  a u t onomi c  

s e l f - r e g u l a t  ion r e s e a r c h  u n t i l  t h e  p r e s e n t ,  c l i n i c i a n s  and r e s e a r c h ­

e r s  a l i k e  have  n o t ed  t h a t  a t t e n t i o n  i s  an a c t i v e  i f  no t  f undamen t a l  

p a r t  o f  t he  l e a r n i n g  p r o c e s s  ( B a i r ,  1901;  Mu l ho l l and  & Runna l s ,  1963;
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Green ,  Green S W a l t e r s ,  1970;  Meichenbaum,  1976;  P r i b r a m,  1976;  J acob  

e t  a l . ,  1977) .  However ,  t h e r e  has  been s u r p r i s i n g l y  l i t t l e  s y s t e m a t i c  

r e s e a r c h  on ,  o r  t h o u g h t  g i v e n  t o ,  t h e  r e l a t i o n s h i p  o f  a t t e n t i o n  to 

au t onomi c  s e l f - r e g u l a t i o n .  Of n o t a b l e  e x c e p t i o n  i s  t h e  work o f  

Davidson and S c hwa r t z  (1976)  in whi ch  t he y  d e f i n e  r e l a x a t i o n  t e c h ­

n i q u e s  in t e rms  o f  t h e  l oc us  ( e i t h e r  c o g n i t i v e  o r  s o ma t i c )  o f  a t t e n ­

t i o n  and t h e  a c t i v e  v e r s u s  p a s s i v e  demands o f  t he  t e c h n i q u e .  A l s o ,  

s i g n i f i c a n t  r e c e n t  work by Brown (1977) and Davidson and Goleman 

(1977) u n d e r s c o r e  t he  i mp o r t a n c e  o f  a t t e n t i o n  in m e d i t a t i o n ,  hypno­

s i s ,  and s o - c a l l e d  a l t e r e d  s t a t e s  in g e n e r a l .  One o f  t he  few a c t u a l  

s t u d i e s  t h a t  have  examined t he  e f f e c t s  o f  r e l a x a t i o n  p r o c e d u r e s  on 

a t t e n t i o n  i s  B r a u d ' s  (1978)  work,  in which he found t h a t  s e ven  o u t  

o f  t en  c h i l d r e n  who l e a r n e d  to p r a c t i c e  p r o g r e s s i v e  r e l a x a t i o n  and 

EMG f e e d b a c k  i n c r e a s e d  D i g i t  Span s c o r e s - ~ a  meas u r e  o f  a t t e n t i o n - -  

a f t e r  s i x  weeks o f  r e l a x a t i o n / s e l f - r e g u l a t i o n  t r a i n i n g .

A l t hough  c l i n i c a l l y  we t e a c h  and t hen  s u p p o r t  t he  p a t i e n t  in 

d e v e l o p i n g  an a r r a y  o f  a t t e n t i o n a l  s t r a t e g i e s  so t h a t  he may become 

aware  o f  i n t e r n a l  s e n s a t i o n s  and r e l a t i o n s h i p s ,  we have no t  s u f f i c ­

i e n t l y  d i s t i n g u i s h e d  what  i t  is t h a t  we t e a c h .  L e a r n i n g  t o  v o l u n -  

* t a r i l y  c o n t r o l  i n t e r n a l  s t a t e s  may i n v o l v e  l e a r n i n g  t o  v o l u n t a r i l y  

d e p l oy  a t t e n t i o n  in a v a r i e t y  o f  ways .  A t t e n t i o n  dep l oyment  r e f e r s  

t o  how we c o n s c i o u s l y  and w i l l f u l l y  focus  menta l  e n e r g y  on one o b j e c t  

o r  one  component  o f  a complex e x p e r i e n c e  ( R a p a p o r t ,  G i l l  & S c h a f e r ,  

1968;  S c h wa r t z  & S c h i l l e r ,  1970) .  Thi s  a t t e n t i o n a l  p r o c e s s  has  been 

l i k e n e d  to  a beam o f  l i g h t  ( Wa c h t e l ,  1967;  H e r n a n d e z - P e o n , 196A),  in
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t h a t  i t  has  t h e  c a p a c i t y  o f  b e i n g  ve r y  n a r r o w o r  f oc u s e d  on one s p o t ,  

o r  i t  may expand  and become v e r y  b r o a d ,  i l l u m i n a t i n g  a wi de  a r e a .  

C o g n i t i v e  o r  ego a c t i v i t y  i n t e r a c t s  w i t h  a f o c u s e d - e x p a n s i v e  dimen­

s i o n  o f  a t t e n t i o n  d e p l o y me n t .  C o g n i t i v e  a c t i v i t y  o r  r e c e p t i v i t y  is 

a k i n  t o  t h e  arm t h a t  h o l d s  t h e  l i g h t ;  i t  may a c t i v e l y  p o i n t  t h e  l i g h t  

t o  one  s p o t  and t hen  t h e  n e x t ,  o r  i t  may become r e c e p t i v e  and l e t  

t h e  l i g h t  f a l l  where  i t  may.  Some o f  t h e  c l i n i c a l l y  c r i t i c a l  i s s u e s  

o f  wha t  t he  f o r c e s  a r e  t h a t  m o t i v a t e  and c o n t r o l  t h e  "movement  o f  

t h e  arm"  mi gh t  be u n d e r s t o o d  by e xa mi n i ng  t h e  r e l a t i o n s h i p  o f  emo­

t i o n s  t o  t h e  v o l u n t a r y  c o n t r o l  o f  i n t e r n a l  s t a t e s .  One o f  t h e  maj or  

q u e s t i o n s  t h a t  t he  p r e s e n t  r e s e a r c h  w i l l  examine i s  how v a r i o u s  a s ­

p e c t s  o f  a t t e n t i o n a l  f u n c t i o n i n g  a r e  a f f e c t e d  as p e o p l e  l e a r n  o r  

f a i l  t o  l e a r n  t o  v o l u n t a r i l y  c o n t r o l  e s s e n t i a l  h y p e r t e n s i o n .

C l i n i c a l l y ,  t h e  e f f e c t s  o f  v a r i o u s  modes o f  a t t e n t i o n  dep l oymen t  

a r e  c l o s e l y  r e l a t e d  t o  t h e  q u a l i t y  o f  s u s t a i n e d  i n t e r e s t  o r  a b s o r p ­

t i o n  in  what  we a r e  a t t e n d i n g  t o .  The q u a l i t y  o f  a b s o r p t i o n  r e l a t e s  

t o  t h e  e mo t i o n s  and s t r i v i n g s  t h a t  a r e  m o b i l i z e d  when we d e p l o y  a t ­

t e n t i o n .  A l t hough  t h e r e  has  been no a u t onomi c  s e l f - r e g u l a t i o n  r e ­

s e a r c h  in t h i s  a r e a  one may s p e c u l a t e  t h a t  i n d i v i d u a l s  who have a 

h i gh  d e g r e e  o f  a b i l i t y  t o  become a b s o r b e d  ( e . g . ,  who t en d  t o  g e t  

l o s t  in an a c t i v i t y ,  who can t une  o u t  t he  e n v i r o n m e n t  b e c a u s e  o f  

t h e i r  deep a b s o r p t i o n )  w i l l  be more a b l e  t o  de p l oy  a t t e n t i o n  i n t e r n ­

a l l y  in t h e  s e r v i c e  o f  r e l a x a t i o n  and s e l f - r e g u 1 a t i o n . Those  i n d i ­

v i d u a l s  who have a low a b i l i t y  t o  become a b s o r b e d  w i l l  t end  to have 

more d i f f i c u l t y  d i se mb e d d i n g  p a r t i c u l a r  i n t e r n a l  s e n s a t i o n s  f rom
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t h e  s t r e a m  o f  i n t e r n a l  " n o i s e "  ( e . g . ,  i ma ge r y ,  t h o u g h t s ,  a f f e c t s ,  and 

s e n s a t i o n s )  and r e g u l a t i n g  a u t o n o mi c  s t a t e s .  Al t hough  t h e  c a p a c i t y  

t o  become a b s o r b e d  may i n t e r a c t  w i t h  p e r c e p t u a l  d i s e mb e d d i n g  a b i l ­

i t i e s ,  t h e s e  two a t t e n t i o n a l l y  r e l a t e d  o p e r a t i o n s  a r e  i n d e p e n d e n t  

f a c t o r s  (Sacks  & R i c e ,  197^;  B l o w e r s ,  1976) .

A n o t h e r  i mp o r t a n t  a r e a  o f  p s y c h o l o g i c a l  s t u d y  i s  t h e  r e l a t i o n ­

s h i p  be tween  p e r c e p t u a l  s t y l e  and a u t onomi c  s e l f - r e g u 1 a t i o n . As w i l l  

be men t i o n e d  be l ow,  s e v e r a l  i n v e s t i g a t o r s  have  examined t h e  r e l a t i o n ­

s h i p  be t ween  a u t onomi c  s e l f - r e g u 1 a t i o n  and f i e l d  a r t i c u l a t i o n  o r  t h e  

d e g r e e  t o  whi ch  a p p r o p r i a t e  i n f o r m a t i o n  i s  s e l e c t e d  f o r  t h e  s o l u t i o n  

o f  t h e  p r ob l e m.  In o t h e r  w o r d s ,  f i e l d  a r t i c u l a t i o n  r e f e r s  t o  how 

a b l e  we a r e  t o  s e l e c t  and di sembed t he  f i g u r e  f rom t he  g r ound .

I t  has  been d e m o n s t r a t e d  in a m u l t i t u d e  o f  l a b o r a t o r i e s  o v e r  t he  

l a s t  t h r e e  d e c a d e s  t h a t  e a c h  p e r s o n  has a c h a r a c t e r i s t i c  s t y l e  o f  

p e r c e p t u a l  f u n c t i o n i n g  ( s e e  Wi t k i n  e t  a l . ,  1962,  f o r  r e v i e w ) .  Thi s  

p e r c e p t u a l  s t y l e  seems t o  r e f l e c t  t h e  i n d i v i d u a l ' s  a b i l i t y  t o  d i s ­

t i n g u i s h  and s e l e c t  t h e  f i g u r e  f rom the  g r ound ,  o r  t o  " k e e p  t h i n g s  

s e p a r a t e  in e x p e r i e n c e . "  I n d i v i d u a l s  who a r e  v e r y  f i e l d  d e p e n d e n t  

t end  t o  u t i l i z e  e x t e r n a l  c ue s  and have d i f f i c u l t y  d i se mb e d d i n g  o r  

" k e e p i n g  t h i n g s  s e p a r a t e  in e x p e r i e n c e . "  At  t h e  o t h e r  end o f  t he  

c o n t i n u u m,  i n d i v i d u a l s  who a r e  f i e l d  i n d e p e n d e n t  t end  t o  u t i l i z e  

e x t e r n a l  cues  t o  a l e s s e r  e x t e n t ,  and a r e  more s k i l l e d  a t  " k e e p i n g  

t h i n g s  s e p a r a t e  in e x p e r i e n c e . "  Th i s  a b i l i t y  t o  d i sembed t h e  f i g u r e  

f rom t h e  ground o r  l e v e l  t he  f i e l d  dependence  seems to  r e f l e c t  a 

r e l a t i v e l y  s t a b l e  c o g n i t i v e  d i me n s i o n .
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Hein and h i s  c o - w o r k e r s  ( 1966) found t h a t  s u b j e c t s 1 l e v e l  o f  

f i e l d  de pendence  s i g n i f i c a n t l y  p r e d i c t e d  t h e i r  d i f f e r i n g  c a r d i a c  con­

d i t i o n i n g  e x p e r i e n c e s .  Tu t one  (197*0 f ound t h a t  o n e ' s  c a p a c i t y  t o  

d i sembed t he  f i g u r e  f rom t h e  g r ound  was h i g h l y  c o r r e l a t e d  (R = . 72) 

w i t h  c a p a c i t y  t o  v o l u n t a r i l y  c o n t r o l  EEG and a l p h a  r hy t hms .

I t  may be t h a t  t h i s  c o g n i t i v e  a b i l i t y  i s  u t i l i z e d  in a u t onomi c  

s e l f - r e g u l a t i o n  l e a r n i n g .  As s e l f - r e g u 1 a t i o n  t r a i n i n g  f u n d a m e n t a l l y  

i n v o l v e s  t h e  d i s e mbe dd i ng  and d i s c r i m i n a t i n g  o f  a p p r o p r i a t e  s e n s o r y  

cues  ( t h e  f i g u r e )  f rom a v a s t  i n t e r n a l  f i e l d  o f  s e n s a t i o n s ,  i mages ,  

f e e l i n g s  and t h o u g h t s  ( t h e  g r o u n d ) , o p e r a t i o n a 1! y t h i s  l e a r n i n g  

p r o c e s s  u t i l i z e s  a c o g n i t i v e  d i s e mbe dd i ng  a b i l i t y .  The s i g n i f i c a n c e  

o f  emer g i ng  b i o l o g i c a l  f e e d b a c k  t e c h n o l o g y  i s  t h a t  i t  may a s s i s t  and 

t hus  t en d  to  a c c e l e r a t e  t h i s  p e r c e p t u a l  s e l e c t i o n  and i d e n t i f i c a t i o n  

o f  a p p r o p r i a t e  s e n s o r y  c u e s .  One may s p e c u l a t e  t h a t  i f  s e l f - r e g u l a ­

t i o n  t r a i n i n g  u t i l i z e s  t h i s  c o g n i t i v e  c a p a c i t y  s u c c e s s f u l  l e a r n i n g  

w i l l  r e s u l t  in an i n c r e a s e d  c a p a c i t y  in t h e  c o g n i t i v e  a r e a s  t h a t  have 

been u t  i 1i zed.

A l t hough  i t  w i l l  be beyond t h e  s cope  o f  t h i s  s t u d y ,  one may 

s p e c u l a t e  t h a t  i n d i v i d u a l s  who have  a h i g h  c a p a c i t y  t o  d i s c r i m i n a t e  

and di sembed b e f o r e  a u t onomi c  s e l f - r e g u 1 a t i o n  t r a i n i n g  mi gh t  t end  to 

be more s u c c e s s f u l  in a u t o n o mi c  l e a r n i n g  t a s k s  t han  t h o s e  s u b j e c t s  

who a r e  more f i e l d  d e p e n d e n t  i n i t i a l l y .  Re s e a r c h  on b r i e f  s e n s o r y  

d e p r i v a t i o n  t e n d s  t o  c o n f i r m  t he  n o t i o n  t h a t  i n d i v i d u a l s  who a r e  

f i e l d  i n d e p e n d e n t  w i l l  have  s i g n i f i c a n t l y  g r e a t e r  a b i l i t y  t o  d i s ­

c r i m i n a t e  s e n s o r y  cues  ( S i l v e r m a n  e t  a l . ,  1963;  Cohen e t  a l . ,  1962) .
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In t h e s e  s t u d i e s  i t  was f ound t h a t  f i e l d  d e p e n d e n t  i n d i v i d u a l s  r e ­

mained more a r o u s e d ,  had more i n t e n s e  p s y c h o l o g i c a l  d i s c o m f o r t  and 

g r e a t e r  d i s c o m f o r t  w i t h  b o d i l y  s e n s a t i o n s ,  in b r i e f  ( two hour )  s e n ­

s o r y  d e p r i v a t i o n  s i t u a t i o n s .  The a b i l i t y  t o  d i s c r i m i n a t e  s e n s o r y  

p r o c e s s e s  may be hampered by a l l  o f  t h e s e  f a c t o r s .  A l t hough  s e l f ­

r e g u l a t i o n  t r a i n i n g  does  n o t  c o n s t i t u t e  a s e n s o r y  d e p r i v a t i o n  s i t u a ­

t i o n ,  i t  does  e n t a i l  a r a d i c a l  s e n s o r y  i n p u t  r e d u c t i o n .  In f a c t ,  t he  

a c t u a l  p r a c t i c e  o f  becoming d e e p l y  r e l a x e d  in a d imly l i t ,  c l o s e d  

s p a c e ,  o f t e n  a p p r o a c h e s  a v e r y  b r i e f ,  s e n s o r y  d e p r i v a t i o n  s i t u a t i o n  

w i t h  t he  i m p o r t a n t  e x c e p t i o n  o f  a u d i t o r y  ( o r  a t  t i m e s ,  v i s u a l )  b i o ­

l o g i c a l  f e e d b a c k  a n d / o r  t h e  f r e q u e n t l y  h y p n o t i c - 1 ike v o i c e  o f  t h e  

t h e r a p i  s t .

As s e l f - r e g u l a t i o n  t r a i n i n g  u t i l i z e s  t h e  a b i l i t y  t o  d i s t i n g u i s h  

s e n s o r y  c u e s ,  I w i l l  h y p o t h e s i z e  t h a t  s u c c e s s f u l  p r a c t i c e  w i l l  r e ­

f l e c t  i t s e l f  in an i n c r e a s e d  c a p a c i t y  t o  s e l e c t  and d i s t i n g u i s h  p e r ­

c e p t u a l  c u e s .  In o t h e r  wo r d s ,  s u c c e s s f u l  s e 1f - r e g u 1 a t i o n  a b i l i t i e s  

w i l l  r e s u l t  in i n c r e a s e d  f i e l d  i n d e p e n d e n c e .  Th i s  phenomenon would 

be s i g n i f i c a n t  b e c a u s e  p e r c e p t u a l  s t y l e s  have  been shown to  be r e ­

mar ka b l y  s t a b l e  c o g n i t i v e  i n d i c e s  ( Wi t k i n ,  Goodenough & Karp,  1967;  

S c h wa r t z  & Karp,  1967;  Schi mek,  1968) .  However ,  r e c e n t  r e s e a r c h  in 

r e l a t e d  a t t e n t i o n a l  p r a c t i c e s  s u g g e s t  t h a t  t h e  l e v e l  o f  f i e l d  a r t i c ­

u l a t i o n  may be s i g n i f i c a n t 1y i n c r e a s e d  when i n d i v i d u a l s  m e d i t a t e  

( P e l l e t i e r ,  197^;  L i n d e n ,  1973) ,  o r  p r a c t i c e  g u i d e d  a f f e c t i v e  imagery 

(Cohen & Twemlow, 1979) and i n t e r e s t i n g l y  in s e n s o r y  d e p r i v a t i o n  

( K i r i e  & Mordkof f ,  1970;  J a c o b s o n ,  1966) .  Like  s e l f - r e g u l a t i o n  t r a i n ­
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i ng ,  a l l  o f  t h e s e  p r a c t i c e s  o r  p r o c e d u r e s  i n t e n t i o n a l l y  ( as  in med i ­

t a t i o n  and g u i d e d  imagery)  o r  u n i n t e n t i o n a l l y  ( as  in s e n s o r y  d e p r i ­

v a t i o n )  i n v o l v e  an i n t e r n a l  f o c u s i n g  o f  a t t e n t i o n  o v e r  a p e r i o d  o f  

t ime in h y p o a r o u s e d - s t a t e s .

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  in t h e s e  s t a t e s  o f  h y p o a r o u s a l  

and an i n t e r n a l  f o c u s i n g  o f  a t t e n t i o n ,  p a t i e n t s  o f t e n  d e s c r i b e  them­

s e l v e s  as  becoming i n c r e a s i n g l y  aware  o f  s e n s a t i o n s  as  we l l  as  

t h o u g h t s ,  images and e m o t i o n s .  There  has  been no r e s e a r c h  in t he  

f i e l d  o f  a u t onomi c  s e l f - r e g u l a t i o n  t h a t  has  a t t e m p t e d  to  d e f i n e  what  

f a c t o r s  may a c c o u n t  f o r  t h e s e  s h i f t s  in a wa r e n e s s  a n d / o r  s e n s o r y  

t h r e s h o l d  l e v e l s .  One mi gh t  s p e c u l a t e  t h a t  a c t u a l  s e n s o r y  t h r e s h ­

o l d s  may d e c r e a s e ,  r e s u l t i n g  in an a c t u a l  i n c r e a s e  o f  s e n s o r y  i n f o r ­

mat ion  a v a i l a b l e  f o r  c o n s c i o u s  p r o c e s s i n g .  Thi s  s t u d y  w i l l  be g i n  

t o  s y s t e m a t i c a l l y  exami ne  t h i s  q u e s t i o n .

In summary,  a wide  v a r i e t y  o f  p s y c h o l o g i c a l  p r o c e s s e s  have 

been t h o u g h t  t o  r e l a t e  t o  a p e r s o n ' s  c a p a c i t y  t o  v o l u n t a r i l y  c on ­

t r o l  i n t e r n a l  s t a t e s .  However ,  t h e r e  has  been v i r t u a l l y  no c on­

t r o l l e d  outcome s t u d i e s  a s  o f  y e t  exa mi n i ng  t h e  r e l a t i o n s h i p  o f  

c o g n i t i v e  and e mo t i ona l  p r o c e s s e s  t o  a u t onomi c  l e a r n i n g .

P s y c h o l o g i c a l  P r o c e s s e s  and t h e  V o l u n t a r y  Con t r o l  o f  E s s e n t i a l  

Hy p e r t e n s  i on

The r e  has  been h a r d l y  any r e s e a r c h  d i r e c t l y  r e l a t e d  t o  t he  

p s y c h o l o g i c a l  p r o c e s s e s  t h a t  may e f f e c t  o r  be a f f e c t e d  by v o l u n t a r y  

c o n t i o l  o f  e s s e n t i a l  h y p e r t e n s i o n .  Of n o t a b l e  e x c e p t i o n  a r e  two
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s t u d i e s  by Goldman and h i s  c o - w o r k e r s  ( 1 9 7 5 ) .  In t he  f i r s t  s t u d y  

t he y  t r a i n e d  seven  male  e s s e n t i a l  h y p e r t e n s i v e  a d u l t s  t o  l ower  

t h e i r  b l ood  p r e s s u r e  w i t h  b l ood  p r e s s u r e  b i o f e e d b a c k  and f ound:  

a) a s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  be tween  s y s t o l i c  b l ood  p r e s ­

s u r e  and number o f  e r r o r s  on t h e  c a t e g o r y  t e s t  ( rho = . 7 5 ,  N = 7 ) ,  

t h e  l a t t e r  known t o  be a c l i n i c a l l y  u s e f u l  i n d i c a t i o n  o f  c e r e b r a l  

i mpa i r ment  and a s u b t e s t  o f  t h e  Ha 1s t e a d - R e i t a n  B a t t e r y ;  b) t h a t  

b i o f e e d b a c k  t r a i n i n g  p r oduce d  d e c r e a s e s  in s y s t o l i c  p r e s s u r e  w i t h ­

in t r a i n i n g  s e s s i o n s  and d e c r e a s e s  in d i a s t o l i c  p r e s s u r e  between 

s e s s i o n s ;  and most  i n t e r e s t i n g l y ,  c) s u b j e c t s  showing t h e  g r e a t e s t  

d e c r e a s e s  in s y s t o l i c  and d i a s t o l i c  p r e s s u r e  d u r i n g  b i o f e e d b a c k  

t r a i n i n g  showed t he  most  improvement  on t he  c a t e g o r y  t e s t  a d m i n i s ­

t e r e d  s u b s e q u e n t  t o  t r a i n i n g .  Al t hough  i t  i s  t e m p t i n g  t o  i n t e r p r e t  

t h e s e  r e s u l t s  a s  i n d i c a t i n g  a d i r e c t  r e l a t i o n s h i p  between blood 

p r e s s u r e  and c o g n i t i v e  f u n c t i o n i n g  as  we l l  as  t he  p o t e n t i a l  t o  r e ­

v e r s e  c o g n i t i v e  i mpa i r men t  ( s e e  Guyton,  1961,  f o r  a r ev i ew o f  t he  

e f f e c t  o f  s u s t a i n e d  h y p e r t e n s i o n  on b r a i n  f u n c t i o n s ) ,  t h r e e  met hod­

o l o g i c a l  s h o r t c o m i n g s  make d e f i n i t i v e  c o n c l u s i o n s  p r e m a t u r e - - s m a l 1 

sampl e  s i z e ,  d i f f e r e n c e  in number o f  s e s s i o n s  unde r  c o n t r o l  and 

e x p e r i m e n t a l  s u b j e c t s  and t h e  l a c k  o f  " p o s t "  c a t e g o r y  t e s t  s c o r e s  

o b t a i n e d  f rom t h e  c o n t r o l  s u b j e c t s .  Al t hough  t h e s e  p a t i e n t s  were 

a l s o  a d m i n i s t e r e d  f u l l  WAIS b e f o r e  and a f t e r  t r a i n i n g ,  p r e / p o s t  

s u b t e s t  a n a l y s i s  was u n f o r t u n a t e l y  n o t  p e r f o r me d  t o  d e t e r m i n e  i f  

v a r i o u s  component s  o f  c o g n i t i v e  f u n c t i o n i n g  ( e . g . ,  a t t e n t i o n )  

changed  (Goldman,  1979) .
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In a s econd  s t u d y ,  Kle inman,  Goldman,  and t h e i r  c o - w o r k e r s  (1977) 

s t u d i e d  e i g h t  male  e s s e n t i a l  h y p e r t e n s i v e s  who went  t h r o u g h  a s y s t o l i c  

h l ood  p r e s s u r e  b i o f e e d b a c k  t r a i n i n g  p r ogram.  R e p l i c a t i n g  t h e i r  i n i ­

t i a l  f i n d i n g s ,  a s i g n i f i c a n t  c o r r e l a t i o n  was found be tween s y s t o l i c  

p r e s s u r e  and number o f  e r r o r s  on t h e  c a t e g o r y  t e s t  g i ven  p r i o r  t o  

b i o f e e d b a c k  t r a i n i n g ,  and between ma gn i t ude  o f  d e c r e a s e  in s y s t o l i c  

p r e s s u r e  r e c o r d e d  d u r i n g  b i o f e e d b a c k  t r a i n i n g  and improvement  in 

c a t e g o r y  t a s k  p e r f o r ma n c e  measur ed  s u b s e q u e n t  t o  t r a i n i n g .  Al t hough  

t h i s  s t u d y  a l s o  l a c ke d  an a d e q u a t e  c o n t r o l  g r oup ,  t h e s e  two s t u d i e s  

t a ke n  t o g e t h e r  i n d i c a t e  an a p p a r e n t l y  s t r o n g  r e l a t i o n s h i p  between 

e s s e n t i a l  h y p e r t e n s i o n  and c o g n i t i v e  i mpa i r men t .  The a u t h o r s  i n t e r ­

e s t i n g l y  r e p o r t e d  t h a t  t h e  i mpa i r men t  a p p e a r s  p r i o r  t o  any ha r d  

n e u r o l o g i c a l  s i g n s .  They s p e c u l a t e  t h a t  t he  r e v e r s i b i l i t y  o f  t h e  

i mpa i r men t  a f t e r  o n l y  n i n e  weeks o f  t r a i n i n g  may i n d i c a t e  c e r e b r o ­

v a s c u l a r  c o n s t r i c t i o n  as t he  p h y s i o l o g i c a l  mechanism l i n k i n g  blood  

p r e s s u r e  and c o g n i t i v e  f u n c t i o n s .

In summary,  t h e r e  has  been v i r t u a l l y  no r e s e a r c h  e x p l o r i n g  what  

o c c u r s  p s y c h o l o g i c a l l y  as  e s s e n t i a l  h y p e r t e n s i v e  p a t i e n t s  l e a r n  o r  

f a i l  t o  l e a r n  t o  v o l u n t a r i l y  c o n t r o l  t h e i r  blood p r e s s u r e .  The two 

s t u d i e s  in t h i s  a r e a ,  however ,  do s u g g e s t  t h a t  c o g n i t i v e  changes  

o c c u r  c o n c o m i t a n t  t o  au t onomi c  l e a r n i n g .  In a d d i t i o n ,  t hey  s u g g e s t  

c o g n i t i v e  i mpa i rment  p o s s i b l y  due t o  p r o l o n g e d  h y p e r t e n s i o n  may be 

r e v e r s e d  as  a f u n c t i o n  o f  b i o f e e d b a c k / s e l f - r e g u l a t i o n  l e a r n i n g .

F u r t h e r  c o n t r o l l e d  outcome s t u d i e s  a r e  c a l l e d  f o r  t o  more c l e a r l y  

u n d e r s t a n d  how au t onomi c  l e a r n i n g  may e f f e c t  p s y c h o l o g i c a l  p r o c e s s e s
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in e s s e n t i a l  h y p e r t e n s i v e  i n d i v i d u a l s .  The p r e s e n t  s t u d y  w i l l  exam­

i ne  how v a r i o u s  a s p e c t s  o f  a t t e n t i o n a l  and p e r c e p t u a l  p r o c e s s e s  a r e  

a f f e c t e d  as  e s s e n t i a l  h y p e r t e n s i v e  a d u l t s  l e a r n  o r  f a i l  t o  l e a r n  how 

t o  r e l a x  and v o l u n t a r i l y  r e g u l a t e  b l ood  p r e s s u r e .

Hypot heses

The ma j o r  i n t e r e s t  o f  t h i s  s t u d y  i s  t w o f o l d :  1) Can e s s e n t i a l

h y p e r t e n s i v e  a d u l t s  l e a r n  t o  v o l u n t a r i l y  r e g u l a t e  t h e i r  b l o o d  p r e s ­

s u r e  and m a i n t a i n  r e d u c t i o n s  a f t e r  an i n i t i a l  t r e a t m e n t  program? and 

2) What happens  t o  v a r i o u s  p s y c h o l o g i c a l  p r o c e s s e s  as p a t i e n t s  l e a r n  

o r  f a i l  t o  l e a r n  t o  v o l u n t a r i l y  r e g u l a t e  p h y s i o l o g i c a l  s t a t e s  t h a t  

a r e  u s u a l l y  i n v o l u n t a r y  and u n c o n s c i o u s ?

I t  i s  t he  i n t e n t  o f  t h i s  r e s e a r c h  t o  s t u d y  in a c o n t r o l l e d  o u t ­

come f a s h i o n  t h e  e f f e c t s  o f  two s e 1f - r e g u 1 a t i o n  t r e a t m e n t  m o d a l i t i e s  

t h a t  have  r e p o r t e d l y  been u s e f u l  in d e v e l o p i n g  au t onomi c  s e l f - r e g u ­

l a t i o n  s k i l l s  on b l ood  p r e s s u r e  and v a r i o u s  a s p e c t s  o f  a t t e n t i o n a l  

and p e r c e p t u a l  p r o c e s s e s .  Al t hough  t h e r e  have been many c l i n i c a l  

d e s c r i p t i v e  r e p o r t s  t h a t  h y p e r t e n s i v e  p a t i e n t s  can  l e a r n  t o  v o l u n ­

t a r i l y  c o n t r o l  b l ood  p r e s s u r e ,  r e c e n t  p h a s e  II o r  c o n t r o l l e d  outcome 

s t u d i e s - - w i t h  t h e  n o t a b l e  e x c e p t i o n  of  P a t e l  and N o r t h ' s  work (1975)  

- - r e p o r t  r a t h e r  u n i m p r e s s i v e  c l i n i c a l  r e s u l t s .

The f i r s t  o f  t he  two s e l f - r e g u l a t i o n  t r e a t m e n t  m o d a l i t i e s  w i l l  

be r e f e r r e d  t o  as  t h e  " b i o f e e d b a c k  t r e a t m e n t  g r oup"  and i s  d e s i g n e d  

t o  i n s u r e  t he  g r e a t e s t  o p p o r t u n i t y  f o r  s u c c e s s f u l  a u t onomi c  l e a r n ­

i n g .  Th i s  t r e a t m e n t  w i l l  i n c l u d e  t h e  f o l l o w i n g  b a s i c  component s :
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t w i ce  week l y  m e e t i n g s  w i t h  a t h e r a p i s t  f o r  t e n  we e k s ,  d u r i n g  which 

t ime p a t i e n t s  w i l l  p r a c t i c e  a v a r i e t y  o f  a t t e n t i o n a l  and s o m a t i c  

s t r a t e g i e s ,  w h i l e  r e c e i v i n g  EMG a n d / o r  p e r i p h e r a l  t e m p e r a t u r e  b i o ­

f e e d b a c k .  Th i s  t r e a t m e n t  program i s  modeled on p i l o t  work done by 

S e d l a c e k  (1976)  and S e d l a c e k  and Cohen ( 1 9 7 3 ) .

The second  t r e a t m e n t  group w i l l  be a m e d i a t i o n - r e l a x a t i o n  

m o d a l i t y  modeled on B e n s o n ' s  (1975)  R e l a x a t i o n  Res pons e  t r e a t m e n t .  

P a t i e n t s  in t h i s  group w i l l  meet  w i t h  a t h e r a p i s t  onc e  a week f o r  

f i v e  weeks and t he n  f i v e  weeks l a t e r  t o  l e a r n  how t o  p r a c t i c e  t h e  

R e l a x a t i o n  Re s pons e — a s i m p l e  c o n c e n t r a t i v e  p r o c e d u r e - - a n d  t hen  

t a l k  a b o u t  t h e i r  e x p e r i e n c e  w i t h  a t h e r a p i s t .  P a t i e n t s  in t h i s  

group w i l l  be s e en  week l y  f o r  f i v e  weeks b e c a u s e  t h i s  r e p r e s e n t s  

Be n s o n ' s  r e p o r t e d l y  s u c c e s s f u l  model  f o r  t r e a t i n g  e s s e n t i a l  h y p e r ­

t e n s i v e  a d u l t s .  However ,  i t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e  p r e s e n t  

i n v e s t i g a t o r  had i n t e n d e d  to  e q u a l i z e  t h e  amount  o f  t h e r a p i s t -  

p a t i e n t  c o n t a c t  in t he  b i o f e e d b a c k  and r e l a x a t i o n  r e s p o n s e  g r oups  

t o  a d e q u a t e l y  c o n t r o l  f o r  t he  i m p o r t a n t  t h e r a p i s t - a t t e n t i o n  f a c t o r .  

U n f o r t u n a t e l y ,  t h e  s p o n s o r i n g  h o s p i t a l  would no t  p e r m i t  more t h e r a ­

p i s t  c o n t a c t  in t he  r e l a x a t i o n  g r oup  due t o  t ime  demands .

The r e  w i l l  be a t h i r d  Wa i t i n g  L i s t  C o n t r o l  Group t h a t  w i l l  

e n a b l e  t he  e f f e c t s  o f  a t t e n t i o n  f rom t he  p r e / p o s t  t r e a t m e n t  e v a l u ­

a t i o n  t o  be p a r t i a l l y  c o n t r o l l e d  f o r .

P s y c h o l o g i c a l l y  i t  i s  s u g g e s t e d  t h a t  s u c c e s s f u l  a u t onomi c  

s e l f - r e g u l a t i o n  l e a r n i n g  u t i l i z e s  and he nc e  w i l l  i n c r e a s e  and d e ­

v e l o p  t h e  f o l l o w i n g  p s y c h o l o g i c a l  c a p a c i t i e s :  1) t o  d i s c r i m i n a t e
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and di sembed t h e  f i g u r e  f rom t he  g r ound ;  2) t o  s u s t a i n  a t t e n t i o n  o r  

become a b s o r b e d ;  and 3) t o  d e p l o y  a t t e n t i o n .  In a d d i t i o n ,  i t  i s  

s u g g e s t e d  t h a t  s u c c e s s f u l  l e a r n e r s '  t a c t i l e  s e n s i t i v i t y  w i l l  i n ­

c r e a s e .

Hypothes  i s  1. The b i o f e e d b a c k  g r ou p  w i l l  d e m o n s t r a t e  t he

g r e a t e s t  d e c r e a s e s  in b l ood  p r e s s u r e  a t  t h e  end o f  t h e  t en  week 

t r e a t m e n t  p rogram and f o u r  months  a f t e r  t he  c o m p l e t i o n  o f  the  

p r og  ram.

Hypothes  i s  I I . I t  i s  p r e d i c t e d  t h a t  t he  b i o f e e d b a c k  group

w i l l  become r e l a t i v e l y  more a b l e  t o  d i sembed  f i g u r e  f rom ground 

o r  become f i e l d  i n d e p e n d e n t  a f t e r  t he  t en  week t r a i n i n g  program

on t h e  Embedded F i g u r e s  T e s t ,  t h e  Block Design and P i c t u r e  Com­

p l e t i o n  s u b t e s t s  o f  t h e  WAIS as we l l  a s  t he  Dr a w- a - Pe r s o n  T e s t .

Hypothes  i s  I I I . I t  i s  p r e d i c t e d  t h a t  t he  b i o f e e d b a c k  group 

w i l l  be r e l a t i v e l y  more a b l e  t o  become a b s o r b e d  on t he  T e l l e g e n  

A b s o r p t i o n  S c a l e  a f t e r  t h e  t en  week t r a i n i n g  program.

H y p o t h e s i s  IV. The b i o f e e d b a c k  g r o u p  i s  p r e d i c t e d  t o  i n ­

c r e a s e  t h e i r  s c o r e s  on t h e  D i g i t  Span s u b t e s t  o f  t he  WAIS a f t e r  

t he  t en  week t r e a t m e n t  p r ogram.

H y p o t h e s i s  V. The b i o f e e d b a c k  g r oup  i s  p r e d i c t e d  t o  become 

r e l a t i v e l y  more s e n s i t i v e  t o  t a c t i l e  s t i m u l i  a f t e r  t he  t en  week 

t r e a t m e n t  p rogram on t h e  Semmes-Weins t e in  p r e s s u r e  a e s t h e s i o m e t e r .
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METHOD

S u b j e c t s

Male and f emale  v o l u n t e e r  s u b j e c t s  w i t h  e s s e n t i a l  h y p e r t e n s i o n  

were  r e f e r r e d  by t h e i r  p r i v a t e  o r  c l i n i c  p h y s i c i a n  t o  a " h y p e r t e n ­

s i o n  s t u d y "  a t  S t .  L u k e ' s  H o s p i t a l ,  New York,  New York.  A f t e r  a 

p r e l i m i n a r y  t e l e p h o n e  s c r e e n i n g  p o t e n t i a l  s u b j e c t s  were  i n t e r v i e w e d  

by a p s y c h i a t r i s t  f o r  p o s s i b l e  i n c l u s i o n  in t he  s t u d y .  On t h e  b a s i s  

o f  s p e c i f i c  i n c l u s i o n  and e x c l u s i o n  c r i t e r i a  t o  be d e s c r i b e d  be low,  

t h i r t y - t h r e e  p a t i e n t s  we r e  a c c e p t e d  i n t o  t h e  s t u d y  and b a s e l i n e  r e ­

c o r d i n g s  o f  b l ood  p r e s s u r e  b e ga n .  Dur ing t h e  i n i t i a l  p s y c h i a t r i c  

i n t e r v i e w  p a t i e n t s  wer e  i n for med  o f  t he  n a t u r e  o f  t h e  s t u d y  and 

med i ca l  h i s t o r y  was g a t h e r e d  f o c u s i n g  on f a c t o r s  r e l e v a n t  to h y p e r ­

t e n s i o n ;  a l l  p a t i e n t s  wer e  t a u g h t  t o  u s e  a sphygmomanometer  and 

i n s t r u c t e d  t o  r e c o r d  t h e i r  b l o o d  p r e s s u r e s  d a i l y .  These  were  used 

t o  e v a l u a t e  any d i f f e r e n c e s  be tween home and o f f i c e  ( t a k e n  by t he  

t h e r a p i s t  and b i mo n t h l y  by " b l i n d "  n u r s e s ) .  P r e l i m i n a r y  a n a l y s i s  

o f  t h e s e  t h r e e  s e t s  o f  b l ood p r e s s u r e s  r ev e a l  no s i g n i f i c a n t  d i f ­

f e r e n c e s .  S u b s e q u e n t l y  a d e s c r i p t i o n  o f  t h e  i n t e n t  o f  t h e  s t u d y  

was m a i l e d  t o  t he  v o l u n t e e r ' s  p h y s i c i a n .  V o l u n t e e r s  had t o  have 

t h e i r  own p h y s i c i a n  a g r e e  t o  t h e i r  p a r t i c i p a t i o n  in t h e  s t u d y .

The i n v e s t i g a t o r s  d i d  n o t  assume t h e  r o l e  o f  p r i m a r y  c a r e  p h y s i c i a n .

For  i n c l u s i o n  in t h e  s t u d y  p a t i e n t s  had t o  have been d i a g ­

nosed  as  e s s e n t i a l  h y p e r t e n s i v e  f o r  a t  l e a s t  two y e a r s .  F u r t h e r -
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more ,  p a t i e n t s  were  e x c l u d e d  i f  t h e r e  is  any e v i d e n c e  o f  o r g a n i c  

e t i o l o g y  f o r  t h e i r  h y p e r t e n s i o n ,  major  c o m p l i c a t i o n s  r e l a t e d  t o  t h e  

d i s e a s e ,  o r  o t h e r  s e r i o u s  med i c a l  o r  p s y c h o l o g i c a l  i l l n e s s e s  ( i . e . ,  

p s yc hos  i s ) .

P o t e n t i a l  s u b j e c t s  whose h i s t o r i e s  met  t h e s e  c r i t e r i o n  were  

s ee n  f o r  an e x t e n s i v e  p s y c h o l o g i c a l  a s s e s s m e n t  and b i l a t e r a l  s i t ­

t i n g  and r ecumbant  b l ood  p r e s s u r e  mea s u r eme n t s .  S u b j e c t s  were then 

randomly a s s i g n e d  t o  one o f  t he  t h r e e  g r o u p s .  S u b j e c t s  were  r e ­

q u e s t e d  t o  c o n t i n u e  t h e i r  c u r r e n t  d i e t a r y  and m e d i c a t i o n  p r a c t i c e s  

and i n for m t he  i n v e s t i g a t o r s  o f  any change  in t h e i r  r eg i me  d u r i n g  

t h e  s t u d y .  In t he  c o u r s e  o f  p r e t r e a t m e n t  e v a l u a t i o n ,  t h r e e  s u b ­

j e c t s  d r opped  o u t  l e a v i n g  t en  s u b j e c t s  in each  g r oup  ( s e e  Ta b l e  1 

f o r  a d e s c r i p t i o n  o f  p a t i e n t  c h a r a c t e r i s t i c s ) .

The r ap  i s t s

Two d i f f e r e n t  male  t h e r a p i s t s ,  an advanced  d o c t o r a l  s t u d e n t  

in c l i n i c a l  p s yc h o l o g y  and a p s y c h i a t r i s t ,  c o n d u c t e d  t he  t r e a t m e n t .  

The d o c t o r a l  s t u d e n t  saw 90 p e r c e n t  o f  t h e  b i o f e e d b a c k  g r oup p a ­

t i e n t s ,  50 p e r c e n t  o f  t h e  R e l a x a t i o n  Response  p a t i e n t s ,  and 50 p e r ­

c e n t  o f  t he  c o n t r o l  g roup p a t i e n t s .  The p s y c h i a t r i s t  saw the r e ­

ma i n i ng  p a t i e n t s .  S t a t i s t i c a l  a n a l y s i s  i n d i c a t e d  no d i f f e r e n t i a l  

e f f e c t i v e n e s s  f o r  e i t h e r  t h e r a p i s t  in t erms  o f  b l ood  p r e s s u r e  

c h a n g e s .

Dependent  Measures

P h y s i o l o g i c a l  v a r i a b l e s . Blood p r e s s u r e  was d e r i v e d  by t a k i n g
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Ta b l e  1

C h a r a c t e r i s t i c s  o f  P a t i e n t s

B i o f e e d b a c k  R e l a x a t i o n  Response
T r e a t me n t  Group T r e a t me n t  Group Con t r o l  Group

Age Sex BP Age Sex BP Age Sex BP

53 F 1 5 V 1 10 48 F 145/90 33 F 144/98

65 F 130/90 68 F 130/84 28 F 130/92

46 F 122/82 63 F 146/96 39 F 220/ 120

hS F 130/104 40 F 120/100 31 F 140/92

53 F 136/92 44 F 140/98 37 F 120/90

33 F 1 6 0 / 9h 45 M 1 3 V9 4 53 F 132/84

h] F 150/92 44 M 140/106 34 M ' 140/100

72 M 150/96 43 M 160/100 37 M 140/100

36 M 142/86 56 M 158/100 54 M 140/98

26 M 160/100 31 M 140/ 90 32 M 140/96



t h r e e  measur ement s  u s i n g  t h e  s t a n d a r d  met hod .  These  r e a d i n g s  were  

a v e r a g e d  and used  as  t he  b l ood  p r e s s u r e  f o r  t h a t  moment.  The p a t i e n t s  

a t  home, t h e  " b l i n d "  n u r s e  and t h e  t h e r a p i s t  used  t h i s  method.

M e d i c a t i o n  i n d e x . Th i s  v a r i a b l e  was an i n d i c a t i o n  o f  t he  amount  

o f  m e d i c a t i o n  used  and i t s  r e l a t i v e  p o t e n c y .  The m e d i c a t i o n  i ndex  was 

d e r i v e d  by m u l t i p l y i n g  t h e  s c a l e  p o t en c y  by t h e  number  o f  t a b l e t s  

t a k e n .  Thi s  s c a l e  was d e v e l o p e d  by a p h y s i c i a n  who s p e c i a l i z e s  in 

t he  c a r e  o f  h y p e r t e n s i v e  p a t i e n t s  ( C a r l t o n  B o x h i l l ,  M.D. ) .

P s y c h o l o g i c a l  V a r i a b l e s

Measures  o f  F i e l d  D e p e n d e n c e / I n d e p e n d e n c e

Embedded F i g u r e s  T e s t . The Embedded F i g u r e s  T e s t  i s  an i n s t r u ­

ment  t h a t  has been shown t o  be a measure  o f  o n e ' s  c a p a c i t y  t o  d i s ­

embed t he  f i g u r e  from t h e  g r ound ,  o r  o n e ' s  l eve l  o f  f i e l d  d e p e n d e n c e /  

i ndepe nde nc e  ( s e e  W i t k i n ,  Ol t man,  Raski n  & Karp,  1971,  f o r  r e v i e w ) .  

Al t hough  s t r i c t l y  s p e a k i n g ,  t he  Embedded F i g u r e s  Te s t  a s s e s s e s  a 

r e l a t i v e l y  s t a b l e  s t y l e  o f  v i s u a l  p e r c e p t i o n ,  r e s e a r c h  has  demon­

s t r a t e d  t h a t  t h i s  v i s u a l  p e r c e p t u a l  s t y l e  seems t o  be a s s o c i a t e d  

w i t h  a p a r t i c u l a r  c o g n i t i v e  s t y l e  (Wi t k in  e t  a l . ,  1962) .  Thi s  t e s t  

c o n s i s t s  o f  two s e t s  o f  t we l v e  d r awi ngs  ( t o  e n a b l e  s e p a r a t e  p r e -  and 

p o s t - a d m i n i s t r a t i o n s )  in which t h e  s u b j e c t  i s  i n s t r u c t e d  t o  l o c a t e  

a s i m p l e  g e o m e t r i c  s h a p e  in a more complex d r a w i n g .  The s u b j e c t ' s  

s c o r e  i s  d e r i v e d  from t h e  a v e r a g e  t ime t h a t  i t  t a k e s  t he  s u b j e c t  

t o  d i sembed t h e  s i mp l e  g e o m e t r i c  shape  f rom t h e  more complex draw­

i ng .  Th i s  meas u r e  i s  f r e q u e n t l y  employed a l o n e  in s t u d i e s  o f  f i e l d



d e p e n d e n c e .  A number o f  c o n s i d e r a t i o n s  s u g g e s t ,  however ,  t h a t  q u i t e  

m i s l e a d i n g  c o n c l u s i o n s  a r e  o f t e n  drawn f rom such s t u d i e s  ( W a c h t e l , 

1972a;  1972b) .  A c c o r d i n g l y ,  t he  p r e s e n t  s t u d y  w i l l  a l s o  i n c l u d e  

s e v e r a l  o t h e r  mea s u r es  wh i ch  p u r p o r t e d l y  meas u r e  t he  c o n s t r u c t  o f  

f i e l d  d e p e n d e n c e / i n d e p e n d e n c e ,  a s  i n d i c a t e d  below.

Bl ock  D e s i g n . The Bl ock  Des ign me a s u r e  i s  a s u b t e s t  o f  t h e  

We c hs l e r  A d u l t  i n t e l l i g e n c e  S c a l e  (WAIS).  Thi s  i s  a measur e  o f  

o n e ' s  a b i l i t y  t o  p e r c e i v e  forms ( s y n t h e t i c  o r  a b s t r a c t  a p p r o a c h )  

and b r e a k  them up i n t o  component  p a r t s  ( a n a l y t i c a l )  ( ps yc ho - mo t o r  

c o n c e p t u a l i z a t i o n ) ;  i t  a l s o  mea s u r es  v i s u a l  motor  c o o r d i n a t i o n  and 

s pa c e  o r i e n t a t i o n .  Thi s  measure  i s  one o f  t h e  most  v u l n e r a b l e  s ub ­

t e s t s  on t h e  WAIS f o r  t h e  e f f e c t  o f  c e r e b r a l  p a t h o l o g y  and o r g a n i c  

d e t e r i o r a t i o n  ( R a p a p o r t ,  G i l l  & S c h a f e r ,  1968) .  Thi s  measure  as  

we l l  as  t h e  P i c t u r e  Compl e t i on  and Ob j e c t  Assembly s u b t e s t s  o f  t h e  

WAIS a p p e a r  t o  i n v o l v e  t h e  c a p a c i t y  to overcome embeddedness  and in 

f a c t  c o r r e l a t e  h i g h l y  w i t h  t he  Embedded F i g u r e s  T e s t  and o t h e r  

s t a n d a r d  me a s u r e s  o f  f i e l d  d e p e n d e n c e / i n d e p e n d e n c e  (Goodenough & 

Karp,  1961) .  These  t h r e e  s u b t e s t s  have been  used in many f i e l d  

a r t i c u l a t i o n  s t u d i e s  ( Wi t k i n  e t  a l . ,  1973) .  Th i s  t e s t  c o n s i s t s  o f  

n i n e  b l o c k s  t h a t  have r e d ,  w h i t e ,  and r e d - a n d - w h i t e  s i d e s .  The 

s u b j e c t  r e p r o d u c e s  d e s i g n s  o f  i n c r e a s i n g  c o m p l e x i t y  r e q u i r i n g  f rom 

f o u r  t o  n i n e  c u b e s .  Sc o r e  i s  a f u n c t i o n  o f  how long i t  t a k e s  t o  

r e p r o d u c e  t h e  d e s i g n s .

P i c t u r e  C o m p l e t i o n . As men t i oned  a b o v e ,  t h e  P i c t u r e  Comple­

t i o n  measur e  i s  a l s o  a s u b t e s t  o f  t he  WAIS which has been used  as



a mea s u r e  o f  f i e l d  d e p e n d e n c e / i n d e p e n d e n c e . Th i s  mea s u r e  a s s e s s e s  

an i n d i v i d u a l ' s  a b i l i t y  t o  d i f f e r e n t i a t e  e s s e n t i a l  f rom u n e s s e n t i a l  

d e t a i l s ,  as  we l l  a s  b a s i c  p e r c e p t u a l  and c o n c e p t u a l  a b i l i t i e s  in 

v i s u a l  r e c o g n i t i o n  and i d e n t i f i c a t i o n  o f  f a m i l i a r  o b j e c t s  and f o rms .  

The t e s t  i s  made up o f  21 c a r d s ,  each  c o n t a i n i n g  a p i c t u r e  from 

which some p a r t  i s  m i s s i n g .  The s u b j e c t  mus t  t e l l  wha t  p a r t  i s  

m i s s i n g  in e a ch  p i c t u r e .  The s c o r e  is  d e r i v e d  f rom t h e  number  o f  

c o r r e c t  i d e n t i f i c a t i o n s .

D r a w - a - P e r s o n . Th i s  measur e  r e q u i r e s  t h a t  t h e  s u b j e c t  draw 

a p e r s o n  and t he n  a s e cond  p i c t u r e  o f  a p e r s o n  o f  t he  o p p o s i t e  s e x .  

Thi s  measure  r e p o r t e d l y  r e f l e c t s  m a t u r i t y  o f  body image and has been 

c o r r e l a t e d  t o  v a r i o u s  me a s u r e s  o f  f i e l d  d e p e n d e n c e / i n d e p e n d e n c e  and 

p s y c h o l o g i c a l  d i f f e r e n t i a t i o n .  Form l e v e l  ( i n c l u d i n g  p r o p o r t i o n  and 

p e r s p e c t i v e ) ,  r o l e  and s e x  d i f f e r e n t i a t i o n  and l e v e l  o f  d e t a i l i n g  

c o n t r i b u t e  t o  a f i n a l  s c o r e  on a 5 p o i n t  s c a l e  f rom most  s o p h i s t i ­

c a t e d  t o  most  p r i m i t i v e  and i n f a n t i l e  d r a w i n g s .  However ,  i t  s h o u l d  

be n o t e d  t h a t  t h e  c o r r e l a t i o n s  between t h i s  measur e  and o t h e r  more 

s t a n d a r d  mea s u r es  o f  f i e l d  a r t i c u l a t i o n  r ange  f rom 0 . 2 h  t o  0 . 6 3 ,  

making i t  a r e l a t i v e l y  u n s t a b l e  i ndex  o f  f i e l d  a r t i c u l a t i o n .

A t t e n t i o n  Deployment

D i g i t  S p a n . The D i g i t  Span s u b t e s t  o f  t he  WAIS ha s  t r a d i t i o n ­

a l l y  been c o n s i d e r e d  a meas u r e  o f  a t t e n t i o n  dep l oymen t  ( R a p a p o r t ,  

G i l l  & S c h a f e r ,  1968;  S c h w a r t z ,  1979) .  I t  a l s o  a s s e s s e s  wha t  has  

been c a l l e d  ment a l  c o n t r o l  and t h e  a b i l i t y  t o  do i n t e l l e c t u a l  work 

which r e q u i r e s  c o n c e n t r a t e d  e f f o r t .  A n x i e t y  can i n t e r f e r e  w i t h  p e r -



f o r ma nce  on t h i s  t e s t ,  in which t h e  s u b j e c t  o r a l l y  r e p r o d u c e s  t h r e e  

t o  n i n e  d i g i t s  t h a t  have  been p r e s e n t e d  o r a l l y .  In t he  s econd  p a r t  

o f  t h i s  t e s t  t h e  s u b j e c t  must  r e p r o d u c e  l i s t s  o f  two t o  e i g h t  d i g i t s  

backwa r d s .

A b s o r p t i o n  o r  t h e  C a p a c i t y  t o  S u s t a i n  A t t e n t i o n

T e l l e g e n ' s  A b s o r p t i o n  S c a l e . T e l l e g e n ' s  A b s o r p t i o n  S c a l e  (TAS) 

i s  a p s y c h o m e t r i c  i n s t r u m e n t  d e s i g n e d  t o  a s s e s s  t h e  d i s p o s i t i o n  f o r  

ha v i n g  e p i s o d e s  o f  t o t a l  a t t e n t i o n  t h a t  f u l l y  e nga ge  o n e ' s  r e p r e s e n ­

t a t i o n a l  r e s o u r c e s  ( T e l l e g e n  & A t k i n s o n ,  197*0- Among o t h e r  t h i n g s ,  

T e l l e g e n  and At k i n s o n  (197*0 s u g g e s t  t h a t  p e o p l e  s c o r i n g  h i g h  on t h e  

TAS a r e  r e l a t i v e l y  i mpe r v i ous  t o  n o r ma l l y  d i s t r a c t i n g  e v e n t s ,  o r  can 

s u s t a i n  t h e i r  a t t e n t i o n .  A number  of  a d d i t i o n a l  l i n e s  o f  r e s e a r c h  

a l l  s u g g e s t  t h a t  a b s o r p t i o n  i s  a s s o c i a t e d  w i t h  t h e  c a p a c i t y  t o  a t t e n d  

in a s u s t a i n e d  f a s h i o n .  For e xa mp l e ,  a b s o r p t i o n  has been found t o  

c o r r e l a t e  w i t h  h y p n o t i z a b i 1i t y  in t he  r ange  o f  .*( (Spanos  & McPeake,  

1975;  T e l l e g e n  & A t k i n s o n ,  197**). I t  i s  i n t e r e s t i n g  t h a t  d i f f e r e n c e s  

in a t t e n t i v e  a b i l i t y  have  been n o t ed  be tween h i g h  and low h y p n o t i z -  

a b l e  s u b j e c t s  u s i n g  bo t h  b e h a v i o r a l  ( e . g . ,  Van Nuys,  1973) and e l e c ­

t r o p h y s i o  log i ca 1 ( e . g . ,  G a l b r a i t h ,  Cooper  & London,  1972) m e a s u r e s .  

Davidson and h i s  c o - w o r k e r s  have d e m o n s t r a t e d  t h a t  p e o p l e  p r a c t i c i n g  

m e d i t a t i o n  have h i g h e r  s c o r e s  on t he  TAS t han  n o n - m e d i a t o r s  ( Da v i d ­

s on ,  Goleman & S c h w a r t z ,  1976) .  I t  was a l s o  d e m o n s t r a t e d  t h a t  h i g h  

s c o r e s  on t he  TAS a r e  a s s o c i a t e d  w i t h  a f l e x i b l e  a t t e n t i o n a l  s t y l e  

and t h a t  g i ven  t he  r e q u i s i t e  t a s k  demands ,  a t t e n t i o n a 11y a b s o r b e d



s u b j e c t s  show g r e a t e r  mode s p e c i f i c  c o r t i c a l  p a t t e r n i n g  d u r i n g  s e l e c ­

t i v e  a t t e n t i o n  t han  do low a b s o r p t i o n  s c a l e  s c o r e s  ( Da v i d s on ,  Sc hwa r t z  

& Rot hman, 1976) .

The TAS t o  be used in t h i s  s t u d y  i s  an u p d a t e d  v e r s i o n  o f  t h e  

A b s o r p t i o n  S c a l e  used  by T e l l e g e n  and A t k i n s o n  (197*0.  I t  c o n s i s t s  

o f  a 37 i t em s c a l e  t h a t  i s  i n t e r s p e r s e d  w i t h  38 a d d i t i o n a l  f i l l e r  

i t ems  t o  make a 75 i t em q u e s t i o n n a i r e .  S u b j e c t s  who f e e l  t he  f o l l o w ­

ing k i n d s  o f  a t t i t u d e s ,  o p i n i o n s  and i n t e r e s t s  p r i m a r i l y  t o  be t r u e  

f o r  t h e m s e l v e s  would be c o n s i d e r e d  ve ry  a b l e  t o  become a b s o r b e d ,  on 

t h i s  s c a l e :  " I  l i k e  t o  wa t c h  c l o u d  s ha pe s  change  in t h e  s k y , "  " I f

I w i s h  I can imagine  o r  daydream some t h i n g s  so v i v i d l y  t hey  h o l d  my 

a t t e n t i o n  in t h e  way a good movie o r  s t o r y  d o e s , "  "Somet imes  I can 

change  n o i s e  i n t o  mus i c  by t he  way I l i s t e n  t o  i t , "  and "Somet imes  

t h o u g h t s  and images come to  me w i t h o u t  t h e  s l i g h t e s t  e f f o r t  on my 

p a r t . "

T a c t i l e  S e n s i t i v i t y

Semmes W e i n s t e i n  P r e s s u r e  A e s t h e s i o m e t e r . The Semmes W e i n s t e i n  

A e s t h e s i o m e t e r  i s  a modern a d a p t a t i o n  o f  t h e  l ong r e c o g n i z e d  Von Fry 

t e c h n i q u e  f o r  t h e  e s t a b l i s h m e n t  o f  s e n s i t i v i t y  t h r e s h o l d s .  Von Fry 

o r i g i n a t e d  t h e  t e c h n i q u e  o f  u s i n g  h o r s e h a i r s  o f  d i f f e r i n g  l e n g t h s  

b e n t  a g a i n s t  t h e  s k i n  t o  p r oduce  d i f f e r i n g  p r e s s u r e s .  The f o r c e  

e x e r t e d  a g a i n s t  t he  s k i n  i s  a f u n c t i o n  o f  t he  l e n g t h  and d i a m e t e r  

o f  t h e  h a i r  and r ema ins  c o n s t a n t ,  p r o d u c i n g  a s i m p l e  means o f  e x ­

e r t i n g  a c o n s t a n t  known f o r c e .

The Semmes W e i n s t e i n  S e t  c o n s i s t s  o f  a p r e c i s e l y  c a l i b r a t e d
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s e r i e s  o f  n y l on  f i l a m e n t s  o f  e q u a l  l e n g t h  (38 mm) and v a r y i n g  d i am­

e t e r s  s e t  i n t o  i n d i v i d u a l  l u c i t e  r o d s .  The log f o r c e  e x e r t e d  by 

t h e s e  f i l a m e n t s  y i e l d s  a l i n e a r  f u n c t i o n ,  p r o v i d i n g  an i n t e r v a l  s c a l e  

f o r  t h e  c o m p u t a t i o n  o f  t h r e s h o l d s  (Semmes,  W e i n s t e i n ,  Ghent  & T e u b e r ,  

I 9 6 0 ) .  The p r o c e d u r e  employed in t h e  p r e s e n t  s t u d y  i s  s i m i l a r

t o  t h a t  employed by Semmes e t  a l .  ( i 960) .  Using t h e  method o f  

l i m i t s ,  s i x  a s c e n d i n g  and s i x  d e s c e n d i n g  t r i a l s  wer e  a d m i n i s t e r e d  

( wi t h  ten f i l a m e n t s  a p p l i e d  in e a c h  t r i a l )  t o  t h e  c e n t e r  o f  t he  

whor l  o f  t h e  mi dd l e  f i n g e r  o f  e a c h  hand.  T e s t i n g  was a d m i n i s t e r e d  

w h i l e  t h e  s u b j e c t  was s e a t e d  and in such  a manner  as  t o  p r e v e n t  

t he  s u b j e c t  f rom s e e i n g  when t he  a c t u a l  f i l a m e n t s  were  a p p l i e d .

The mat i c  A p p e r c e p t i o n  T e s t  (TAT) .  Three  TAT c a r d s  (Numbers 

l^t, 8GF, 12M) were  p r e s e n t e d  in the  s t a n d a r d  form ( R a p a p o r t ,  G i l l ,  

S S c h a f e r ,  1968) t o  a l l  s u b j e c t s  in t h e  B i o f e e d b a c k  and R e l a x a t i o n  

Response  g r oups  d u r i n g  t h e i r  p o s t  t r e a t m e n t  e v a l u a t i o n .  The t h r e e  

TAT s t o r i e s  w i l l  be a s s e s s e d  in t h e  f o l l o w i n g  two ways:  1) a v e r a g e

number  o f  d i s a vowa l  and n e g a t i o n  s t a t e m e n t s  ( e . g . ,  "He i s  n o t  go i ng  

t o  jump o u t  o f  t he  wi ndow, "  "She looks  l o n e l y  b u t  she  r e a l l y  i s n ' t , "  

" H e ' s  j u s t  s l e e p i n g ;  he i s  d e f i n i t e l y  n o t  go i ng  to  d i e " )  in a l l  t h r e e  

s t o r i e s  ( two r a t e r s ;  i n t e r - r a t e r  r e l i a b i l i t y  = . 9 3 7 ) ;  2) a v e r a g e  

l a t e n c y  t ime o r  number  o f  s e c onds  between t h e  t i me  when t h e  s u b j e c t  

t a k e s  t he  TAT c a r d  and b e g i n s  t o  a r t i c u l a t e  t he  s t o r y .  These  t h r e e  

c a r d s  t end  t o  p u l l  f o r  t h e  f o l l o w i n g  k i n d s  o f  t he me s :  b e i n g  a l o n e ,

s u i c i d a l  p r e o c c u p a t i o n ,  w o r r i e s  and h o p e s ,  and a t t i t u d e s  t oward p a s ­

s i v e  de pe nde nc y .



ko

In t h e  c o u r s e  o f  t h e  s t u d y ,  t h e  p r e s e n t  i n v e s t i g a t o r  d i s c o v e r e d  

t h a t  t h e s e  t y p e s  o f  p s y c h o l o g i c a l  t h e m e s - - i n  p a r t i c u l a r ,  t h e  f e a r  o f  

be i ng  a l o n e — seemed t o  i n h i b i t  s u c c e s s f u l  v i s c e r a l  l e a r n i n g .  The 

r a t i o n a l e  f o r  u t i l i z i n g  t h e s e  two s c a l e s  was as  f o l l o w s :  i f  p a t i e n t s

a r e  u n c o m f o r t a b l e  w i t h  t h e  themes t h a t  t h e s e  t h r e e  TAT c a r d s  t y p i c a l l y  

p r o d u c e ,  t hey  mi gh t  d e f e n d  t h e m s e l v e s  by d i savov/ ing t h e  f e a r  ( i . e . ,  

t h e  Di savowa1/ N e g a t i o n  S c a l e )  and be ing  more h e s i t a n t  t o  even beg i n  

t o  imagine  a n d / o r  a r t i c u l a t e  t h e  s t o r y  ( i . e . ,  t h e  La t ency  Time S c a l e ) .  

P r e l i m i n a r y  a n a l y s i s  o f  p r e s e n s e  o f  themes d i d  n o t  a p p e a r  t o  be 

f r u  i t f u l .

P r o c e d u r e s

The r e  a r e  c e r t a i n  c o m m o n a l i t i e s  be tween t h e  t h r e e  g r o u p s .  Pa­

t i e n t s  in a l l  g roups  were  s een  f o r  p s y c h i a t r i c  and p s y c h o l o g i c a l  e v a l ­

u a t i o n ,  and t a u g h t  t o  use  a sphygmomanometer  and r e c o r d  t h e i r  b l ood  

p r e s s u r e s  d a i l y .  In t h e  two t r e a t m e n t  g r o u p s ,  s e s s i o n s  l a s t e d  a p p r o x ­

i ma t e l y  50 m i n u t e s .  Re c o r d i ng  o f  f r o n t a l i s  e l e c t r o m y o g r a m  (EMG)  and 

f i n g e r  t e m p e r a t u r e  were  made d u r i n g  s e s s i o n s .  A Cyborg B i o l a b  model 

BL533 and a B i o f ee d b a c k  I n s t r u m e n t  Company model P775-1 were  used  

f o r  t h e  EMG r e c o r d i n g s .  A Cyborg Bi o l a b  t e m p e r a t u r e  t r a i n e r  model 

BL5&2 and model P k k l  were  used f o r  t he  t e m p e r a t u r e  r e c o r d i n g s .  Ha l f  

o f  t h e  p a t i e n t s  in t he  B i o f e e d b a c k  and R e l a x a t i o n  Response g r oups  

r e c e de d  in a s e m i - r e c u m b e n t  l ounge  c h a i r  and hal  f l a i d  down d u r i n g  

s e s s i o n s .  The r e  was no s i g n i f i c a n t  d i f f e r e n c e  in p h y s i o l o g i c a l  o r  

p s y c h o l o g i c a l  change s c o r e s  be tween  t h e s e  two c o n d i t i o n s .
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The B i o f e e d b a c k / S e 1f - R e g u 1 a t i o n  T r e a t m e n t  Group

P a t i e n t s  wer e  s een  i n d i v i d u a l l y  t w i c e  a week f o r  t en  weeks .  

S e s s i o n  t ime began by d i s c u s s i n g  t h e  p a t i e n t ' s  t r e a t m e n t  e x p e r i e n c e  

and t he n  l i s t e n i n g  t o  two s e t s  o f  p r e r e c o r d e d  r e l a x a t i o n  v i s u a l ­

i z a t i o n  and s e l f - r e g u l a t i o n  a u d i o  t a p e s  ( d e v e l o p e d  by K. S e d l a c e k ,  

M.D. ,  and T. B u d z y n s k i , P h . D . ) .  These  t a p e s  were  used  w h i l e  t h e  

p a t i e n t s  receivedEMG f e e d b a c k  f o r  f ou r  weeks  and t hen  p e r i p h e r a l  

( f i n g e r )  t e m p e r a t u r e  f e e d b a c k  f o r  t he  n e x t  f o u r  w e e k s . For  t he  l a s t  

two weeks  e i t h e r  EMG, t he r ma l  o r  no f e e d b a c k  were  used  de pe n d i n g  on 

t he  p a t i e n t ' s  w i s h .  At  t h e  end o f  each s e s s i o n  t h e  p a t i e n t ' s  e x ­

p e r i e n c e  was d i s c u s s e d  w i t h  t he  t h e r a p i s t .  The n a t u r e  o f  t h e s e  s up ­

p o r t i v e  p s y c h o t h e r a p e u t i c  i n t e r a c t i o n s  r ange d  f rom t h e  r e l a t i v e l y  

s u p e r f i c i a l  t o  t h e  h i g h l y  p e r s o n a l . '  P a t i e n t s  were  i n s t r u c t e d  to

1. A l t hough  i t  i s  beyond t h e  s c o p e  of  t h i s  t h e s i s  t o  d e s c r i b e  in 
d e t a i l  t h e  n a t u r e  o f  t he  t h e r a p e u t i c  i n t e r a c t i o n ,  a b r i e f  d e s c r i p ­
t i o n  may be u s e f u l .  Both t h e r a p i s t s  c o n c e p t u a l i z e d  t he  t e n  week 
t r e a t m e n t  p rogram t o  be a s h o r t  t e r m ,  t i m e - l i m i t e d  t h e r a p e u t i c  p r o ­
gram t h a t  would a t t e m p t  t o  a d d r e s s  both p h y s i o l o g i c a l , symptom- 
ba s ed  and more g e n e r a l  p s y c h o l o g i c a l  f a c t o r s .  The s e s s i o n s  u s u a l l y  
began on t ime  and p r o v i d e d  p a t i e n t s  w i t h  an o p p o r t u n i t y  t o  d i s c u s s  
t h e i r  e x p e r i e n c e  w i t h  t h e  r e l a x a t i o n  e x e r c i s e s .  The n a t u r e  o f  t h e s e  
c o n v e r s a t i o n s  r anged  f rom b r i e f  e x p e r i e n t i a l  r e p o r t s  t o  e x t e n d e d  
e x p l o r a t i o n  and d i s c u s s i o n s  abou t  t he  meaning o f  a g i ven  e x p e r i e n c e .  
Al t hough  bo t h  t h e r a p i s t s  c o n c e p t u a l i z e d  t h e i r  t a s k  t o  be p r i m a r i l y  
s u p p o r t i v e ,  t h e i r  s t y l e s  were  somewhat  d i f f e r e n t .  The p s y c h i a t r i s t ' s  
s t a n c e  may be c h a r a c t e r i z e d  as  e n c o u r a g i n g ,  e n t h u s i a s t i c a l l y  s u p ­
p o r t i v e  and s y m p t o m - o r i e n t e d .  In c o n t r a s t ,  t h e  o t h e r  t h e r a p i s t ' s  
s t y l e  was somewhat  more r e s e r v e d  and p s y c h o a n a l y t i c a l 1y - o r i e n t e d  
in t he  s e n s e  t h a t  t he  meaning o f  a given e x p e r i e n c e  was a t t e n d e d  t o ,  
in a d d i t i o n  t o  t h e  symptom.  (As n o t e d  a b o v e ,  t he  t h e r a p i s t  v a r i ­
a b l e  seemed to  have  no e f f e c t  on amount  o f  b l ood  p r e s s u r e  c h a n g e . )  
Some p a t i e n t s  formed a c l o s e  wor k i ng  r e l a t i o n s h i p  w i t h  t he  t h e r a ­
p i s t  and had d i f f i c u l t y  s e p a r a t i n g ,  and some p a t i e n t s  m a i n t a i n e d  
a d i s t a n t ,  r e l a t i v e l y  " n o n - r e l a t i n g "  s t a n c e  t h r o u g h o u t  t he  work.
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p r a c t i c e  s p e c i f i c  e x e r c i s e s  a t  home t w i c e  a day f o r  f i f t e e n  t o  t wenty  

m i n u t e s .  Blood p r e s s u r e  was r e c o r d e d  by t h e  t h e r a p i s t  b e f o r e  and a f t e r  

e ach  s e s s i o n  a s  we l l  as  by " b l i n d "  n u r s e s  ( e . g . ,  someone who d i d  no t  

know which g r oup  the  p a t i e n t  was in)  e v e r y  two weeks f o r  a l l  p a t i e n t s  

in t h e  b i o f e e d b a c k  and R e l a x a t i o n  Response  t r e a t m e n t  g r o u p s .  There  

was no s i g n i f i c a n t  d i f f e r e n c e  between " b l i n d "  b l o o d  p r e s s u r e  a s s e s s ­

ment ,  home p r e s s u r e  l e v e l s  and t h e r a p i s t ' s  r e c o r d i n g s  o f  b l ood  p r e s ­

s u r e .  Because  home b l o o d  p r e s s u r e  and " b l i n d "  b l ood  p r e s s u r e  r e c o r d ­

i ngs  were  no t  t ake n  as  c o n s i s t e n t l y  as t h e r a p i s t ' s  r e c o r d i n g s ,  i t  was 

d e c i d e d  t h a t  a l l  p r e s s u r e s  r e p o r t e d  would be t h e  p r e - s e s s i o n  b l ood  

p r e s s u r e  g a t h e r e d  by t h e  t h e r a p i s t .

At  t h e  i n i t i a l  t r e a t m e n t  s e s s i o n  t h e  o p e r a t i o n  o f  f ee d b a c k  h a r d ­

ware was e x p l a i n e d  t o  t h e  b i o f e e d b a c k  g r oup  p a t i e n t s .  They were  

g i v e n  t he  e x p e c t a n c y  t h a t  l e a r n i n g  to r e l a x ,  warm t h e i r  hands  and 

lower  EMG r e c o r d i n g s  would l ead  t o  t h e r a p e u t i c  improvement .

The R e l a x a t i o n  Response  T r e a t me n t  Group

R e l a x a t i o n  Response  t r a i n i n g  was chos en  as  a c o n t r o l  c o n d i t i o n  

b e c a u s e  1) i t  was t h o u g h t  t o  be a c t i v e  enough t o  s e r v e  as  an a d e q u a t e  

a t t e n t i o n - p l a c e b o  c o n t r o l  ( P a u l ,  1969) c o n d i t i o n  and 2) t h e r e  have 

been many r e p o r t s  o f  i t s  u s e f u l n e s s  in t h e  t r e a t m e n t  o f  e s s e n t i a l  

h y p e r t e n s i o n  ( s e e  Benson,  1975,  f o r  r e v i e w ) .

P a t i e n t s  in t h i s  g r oup  were  g i ven  i n s t r u c t i o n s  o u t l i n e d  by Ben­

son ( 1 9 7 5 ) .  They were s e e n  once  a week f o r  f i v e  weeks and then f i v e  

weeks l a t e r .  I n i t i a l l y  p a t i e n t s  were t a u g h t  to p r a c t i c e  t h e  Re l ax-
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a t i o n  R e s p o n s e  w h i c h  i n v o l v e s  s i t t i n g  q u i e t l y ,  r e l a x i n g  t h e i r  m u s c l e s ,  

a n d  t h e n  r e c i t i n g  t h e  n u m b e r  “ o n e "  s i l e n t l y  t o  t h e m s e l v e s  o n  e a c h  

e x h a l a t i o n .  T h e y  w e r e  i n s t r u c t e d  t o  c o n c e n t r a  v.e o n  t h i s  r e c i t a t i o n  

a n d  p a s s i v e l y  b r i n g  t h e i r  a t t e n t i o n  b a c k  t o  i t  i f  t h e i r  m i n d s  w a n ­

d e r e d .  A f t e r  l e a r n i n g  t h i s  s i m p l e  m e d i t a t i v e  p r o c e d u r e ,  p a t i e n t s  i n  

t h i s  g r o u p  p r a c t i c e d  i t  f o r  f i f t e e n  m i n u t e s  a n d  t h e n  d i s c u s s e d  t h e i r  

e x p e r i e n c e  w i t h  a t h e r a p i s t .  S u b s e q u e n t  s e s s i o n s  b e g a n  b y  t h e  p a ­

t i e n t  d i s c u s s i n g  t h e  t r e a t m e n t  e x p e r i e n c e  w i t h  t h e  t h e r a p i s t ,  p r a c ­

t i c i n g  t h e  R e l a x a t i o n  R e s p o n s e ,  a n d  t h e n  a g a i n  d i s c u s s i n g  t h e i r  e x ­

p e r i e n c e  w i t h  t h e i r  t h e r a p i s t .  A s  i n  t h e  b i o f e e d b a c k  g r o u p ,  t h e  

n a t u r e  o f  t h i s  s u p p o r t i v e  p s y c h o t h e r a p y  v a r i e d .  P a t i e n t s  w e r e  i n ­

s t r u c t e d  t o  p r a c t i c e  t h e  R e l a x a t i o n  R e s p o n s e  p r o c e d u r e  a t  ho me  t w i c e  

a  d a y  f o r  f i f t e e n  t o  t w e n t y  m i n u t e s .  S i m i l a r  e x p e c t a t i o n s  f o r  i m ­

p r o v e m e n t  i n  h y p e r t e n s i o n  a s  t h e y  m a s t e r e d  t h e  R e l a x a t i o n  R e s p o n s e  

p r o c e d u r e  w e r e  g i v e n .

T h e  W a i t i n g  L i s t  C o n t r o l  G r o u p

S i n c e  e s s e n t i a l  h y p e r t e n s i o n  c a n  r u n  a s o m e w h a t  f l u c t u a t i n g  

c o u r s e ,  i t  w a s  t h o u g h t  u s e f u l  t o  i n c l u d e  a g r o u p  w h o  r e c e i v e d  n o  

t r e a t m e n t  o t h e r  t h a n  m o n i t o r i n g  t h e i r  b l o o d  p r e s s u r e  b u t  w h o  e x ­

p e c t e d  t o  r e c e i v e  t r e a t m e n t .  I f  p a t i e n t s  h a d  s o u g h t  h y p e r t e n s i v e  

t r e a t m e n t  d u r i n g  a n  a c u t e  p h a s e  o f  t h e i r  d i s o r d e r  a n d  h a d  i m p r o v e d  

s p o n t a n e o u s l y ,  t h i s  c o n d i t i o n  s h o u l d  d e t e c t  t h e  p h e n o m e n o n .

T h e  p a t i e n t s  i n  t h i s  c o n d i t i o n  w e r e  t o l d  t h a t  d u e  t o  t h e  l a r g e  

n u m b e r  o f  v o l u n t e e r s  i n  t h e  p r o j e c t ,  n o t  e v e r y o n e  c o u l d  b e  t r e a t e d  

i n i t i a l l y .  T h e y  w e r e  a s k e d  t o  c o n t i n u e  k e e p i n g  t h e i r  d a i l y  b l o o d



p r e s s u r e  r e c o r d s  a n d  t o l d  t h a t  t h e y  w o u l d  r e c e i v e  w h i c h e v e r  t r e a t m e n t  

s e e m s  s u p e r i o r .  A t  t h e  t i m e  o f  t h i s  w r i t i n g ,  p l a n s  a r e  u n d e r w a y  t o  

b e g i n  a t r e a t m e n t  p r o g r a m  f o r  t h e s e  p a t i e n t s ,  t h e  r e s u l t s  o f  w h i c h  

w i l l  b e  r e p o r t e d  i n  t h e  f u t u r e .  P h y s i o l o g i c a l  a n d  p s y c h o l o g i c a l  

e v a l u a t i o n  w a s  c o m p l e t e d  b e f o r e  a n d  a f t e r  a  t e n  w e e k  p e r i o d .

F o l l o w - u p  E v a l u a t i o n

A l l  p a t i e n t s  w e r e  s e e n  f o u r  m o n t h s  a f t e r  t h e  c o m p l e t i o n  o f  t h e  

i n i t i a l  t e n  w e e k  p r o g r a m  f o r  a b r i e f  i n t e r v i e w  t h a t  c o n s i s t e d  o f  

b l o o d  p r e s s u r e  a s s e s s m e n t  a s  w e l l  a s  a b r i e f ,  o v e r a l l  p s y c h i a t r i c  

e v a l u a t i o n .
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RESULTS

The Data and T h e i r  A n a l y s i s

The s t a t i s t i c a l  o p e r a t i o n s  f o r  t h i s  s t u d y  were  p e r f o r me d  a t  t h e  

CUNY c omput e r  c e n t e r .  The SPSS pr ogram was used  f o r  a l l  s t a t i s t i c a l  

a n a l y s e s  (Nie  e t  a l . ,  1975) .  Al l  p - v a l u e s  g i ven  r e p r e s e n t  two- 

t a i l e d  p r o b a b i l i t i e s ,  e x c e p t  where  o n e - t a i l e d  p - v a l u e s  a r e  s p e c i f ­

i c a l l y  i n d i c a t e d .  Al l  meas u r emen t s  and t e s t s  wer e  s c o r e d  " b l i n d l y "  

by r e s e a r c h  a s s i s t a n t s .

I n t e r c o r r e l a t i o n s  Between A t t e n t i o n a l 1y R e l a t e d  T e s t  Measures

A c o r r e l a t i o n  m a t r i x  was computed f o r  t he  s i x  a t t e n t i o n a l l y  

r e l a t e d  p r e t r e a t m e n t  mea s u r es  and is p r e s e n t e d  in Ta b l e  2 .  The 

Embedded F i g u r e s  T e s t ,  Block Des ign and P i c t u r e  Compl e t i on  measur es  

a r e  a l l  s i g n i f i c a n t l y  c o r r e l a t e d  (p < 0 . 0 0 1 )  s u p p o r t i n g  t h e  n o t i o n  

t h a t  t h e s e  a r e  a l l  me a s u r e s  o f  f i e l d  i n d e p e n d e n c e / d e p e n d e n c e  ( t hough 

t he  c o r r e l a t i o n s  c o u l d  a l s o  be due to i n t e l l i g e n c e ,  c f .  Wa c h t e l ,  

1972a ) .  However ,  t h e  Dr a w- a - P e r s o n  whi ch  i s  a l s o  r e p o r t e d  t o  be a 

measure  o f  f i e l d  a r t i c u l a t i o n ,  d i d  no t  c o r r e l a t e  w i t h  any o f  t he  

o t h e r  t h r e e  f i e l d  a r t i c u l a t i o n  mea s u r es  in a s i g n i f i c a n t  f a s h i o n .

The on l y  o t h e r  s i g n i f i c a n t  c o r r e l a t i o n s  a r e  be tween t he  D i g i t  Span 

measur e  and t h e  Block Des i gn  measure  ( r  = 0.61 , p <  0 . 0 0 1 ) ,  P i c t u r e  

Compl e t i on  meas u r e  ( r  = 0 . k 2 ,  p <  0 . 0 1 ) ,  and t h e  Embedded F i g u r e s  

T e s t  ( r  = 0 . 5 2 ,  p <  0 . 0 1 ) .  The a b s o r p t i o n  i ndex  was s t a t i s t i c a l l y



T a b l e  2

A t t e n t i o n a l 1y - R e l a t e d  Measures  ( P r e - t r e a t m e n t )

Pe a r s on C o r r e l a t i o n C o e f f i c i e n t s

EFT BD PC DAP Absor p . DS

EFT 1 . 0 0 - 0 . 8o* * * - 0 . 62 * * * - 0 .0 0 6 - 0 . 2 7 - 0 . 5 2 * *

BD 1 .00 0 . 6 3 * * * - 0 . 0 5 0 . 3 3 * 0 . 61 ***

PC 1.00 0 . 0 5 0 . 3 6 * 0 . A2 **

DAP 1 .00 0 .0 8

0C
M

O1

Absorp .  .
*

1.00 0.21

DS 1.00

*p < 0 . 0 5
**p  <  0.01 

***p < 0.001



i n d e p e n d e n t  o f  t he  o t h e r  a t t e n t i o n a l  mea s u r es  and hence  may be deemed 

an i n d e p e n d e n t  a s p e c t  o f  a t t e n t i o n a l  f u n c t i o n i n g .  As t h e  Draw-a-  

Pe r s o n  mea s u r e  d i d  n o t  a p p e a r  t o  be an a d e q u a t e  i ndex  o f  f i e l d  i n ­

d e p e n d e n c e / d e p e n d e n c e ,  i t  w i l l  n o t  be u t i l i z e d  in t h e  a n a l y s i s  o f  

f i e l d  a r t i c u l a t i o n  c h a n g e s . ^

P r e t r e a t m e n t  B a s e l i n e  Data

To d e t e r m i n e  i f  any o f  t he  t h r e e  g r oups  d i f f e r e d  in a v e r a g e  

p h y s i o l o g i c a l  o r  p s y c h o l o g i c a l  l e v e l s  p r i o r  t o  t h e  b e g i n n i n g  o f  

t r a i n i n g ,  a s e r i e s  o f  t - t e s t s  wer e  pe r f o r me d  be tween g r oups  a s s e s ­

s i n g  b a s e l i n e  b l ood  p r e s s u r e s ,  amount  o f  m e d i c a t i o n ,  and p r e t r e a t ­

ment  p s y c h o l o g i c a l  m e a s u r e s .  To e s t a b l i s h  b a s e l i n e  b l ood  p r e s s u r e s ,  

t h r e e  p r e t r e a t m e n t  p r e s s u r e s  were  us e d :  1) a v e r a g e  b l ood  p r e s s u r e

o b t a i n e d  in t h e  p a t i e n t ' s  p r i o r  med i c a l  h i s t o r y ,  2) a v e r a g e  b l ood  

p r e s s u r e  o b t a i n e d  in t h r e e  r e c o r d i n g s  t aken  d u r i n g  t h e  p s y c h i a t r i c  

s c r e e n i n g  e x a m i n a t i o n ,  and 3) a v e r a g e  b l ood  p r e s s u r e  o b t a i n e d  in a 

p s y c h o l o g i c a l  e x a m i n a t i o n  which i n c l u d e d  t he  s u p i n e  as  w e l l  as  s i t ­

t i n g  b l ood  p r e s s u r e .  R e s u l t s  o f  t he  t - t e s t  showed t h a t  b a s e l i n e  

b l ood  p r e s s u r e  d i f f e r e n c e s ,  amounts  o f  m e d i c a t i o n  and p r e t r e a t m e n t  

p s y c h o l o g i c a l  mea s u r es  were  no t  s i g n i f i c a n t  be tween g r oups  (p _>

. 1 0 ) .  In o t h e r  wor ds ,  t he  t h r e e  g r oups  had c ompar ab l e  b l ood p r e s ­

s u r e  v a l u e s ,  m e d i c a t i o n  and p s y c h o l o g i c a l  f u n c t i o n i n g  as  a s s e s s e d  

by t h e  mea s u r es  a d m i n i s t e r e d  p r i o r  to t he  b e g i n n i n g  o f  a c t i v e  t r e a t -

1. P r e / p o s t  Dr a w- a - Pe r s on  s c o r e s  d i d  no t  s i g n i f i c a n t l y  change  
(p > . 10)  f o r  any g r oup .
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ment .

Al t hough  t h e  a v e r a g e  amount  o f  m e d i c a t i o n  d i d  n o t  d i f f e r  be tween 

g r o u p s ,  random a s s i g n m e n t  o f  p a t i e n t s  t o  g roups  r e s u l t e d  in t h e  o n l y  

p a t i e n t s  n o t  on m e d i c a t i o n  h a p p e n i n g  t o  f a l l  i n t o  t he  b i o f e e d b a c k  

g r oup .  However ,  amount  o f  b l ood  p r e s s u r e  change be tween p a t i e n t s  on 

no m e d i c a t i o n  v e r s u s  p a t i e n t s  on m e d i c a t i o n  r ev e a l  no s i g n i f i c a n t  

d i f f e r e n c e s  (p y  . 1 0 ) .

T e s t  o f  Hypo t he s es

H y p o t h e s i s  1.  The c ompa r i s on  of  b l ood  p r e s s u r e  c ha nges  a c r o s s  

t r e a t m e n t  g r o u p s . E x a mi n a t i o n  o f  t he  a v e r a g e  p r e / p o s t  t r e a t m e n t  

c ha nges  f o r  d i a s t o l i c  and s y s t o l i c  b l ood  p r e s s u r e  p r e s e n t e d  in F i g ­

u r e  1 and Ta b l e  3 c o n f i r m  H y p o t h e s i s  1. The b i o f e e d b a c k  t r e a t m e n t  

group d e c r e a s e d  b l ood  p r e s s u r e  more t han t he  o t h e r  g r o u p s .  The Re­

l a x a t i o n  Response  t r e a t m e n t  group showed some s l i g h t  i n d i c a t i o n s  o f  

d e c r e a s e d  b l ood  p r e s s u r e . The c o n t r o l  g r oup showed none .  Because  

t h e r e  were  no s i g n i f i c a n t  b a s e l i n e  p r e s s u r e  d i f f e r e n c e s  be tween 

g r o u p s ,  change  a t  m i d - t r e a t m e n t ,  p o s t - t r e a t m e n t  and f o l l o w - u p  ( f o u r  

months  a f t e r  t he  c o mp l e t i o n  o f  t h e  t en  week t r e a t m e n t  p e r i o d )  were  

a s s e s s e d  r e l a t i v e  t o  b a s e l i n e  b l ood  p r e s s u r e  l e v e l s .  Al t hough  t he  

b i o f e e d b a c k  g r oup d i d  n o t  s i g n i f i c a n t l y  d e c r e a s e  d i a s t o l i c  and s y s ­

t o l i c  b l ood  p r e s s u r e  a t  m i d - t r e a t m e n t  ( d i a s t o l i c  b l ood  p r e s s u r e :
x 1

t  = 1 . 8 5 ,  p < 0 . 1 0 ;  s y s t o l i c  b l ood  p r e s s u r e :  t  = 0 . 9 3 ,  P <  0 . 10)

1. P l e a s e  n o t e  t h a t  a l l  " d f "  e q u a l s  n i n e  u n l e s s  o t h e r w i s e  s p e c i f i e d .
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F i gu r e  1. Average  b l ood  p r e s s u r e  by t r e a t m e n t  g r oup a c r o s s  t i me .
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Ta b le  3

Me a n  B l o o d  P r e s s u r e  f o r  E a c h  G r o u p  A c r o s s  T i m e

B i o f e e d b a c k /  
S e l f - R e g u 1 a t i o n  

(N»10)

R e l a x a t i o n  
Response  

( N=10)

Con t r o l  
Group 
(N=l0)

B a s e l i  ne

S y s t o l i  c BP x 1^3.6 141.3 139.1
SD 13.2 12.0 10.2

D i a s t o l i c  BP x 9*1.6 9 5 . 8 9 7 . 0
SD 8 . 3 6.*i 9 . 5

P r e

S y s t o l i c  BP x l*ll .1 1*1 *1.2 139.8
SD_ 13.8 8.1 9.1

D i a s  t o l i e  BP x 102.6 9*1.8 9 7 . 3
SD 3*1.2 8.  *i 9 . 8

M i d

S y s t o l i c  BP x 138.1 139.2 1*1*1.0
S D_ 13.*1 10.1 11.3

Di  a s t o l i  c  BP x 90 . 3 91 . 8 9 7 . *i
SD 6 . 8 5 . 8 8 . 5

P o s t

S y s t o l i  c  BP x 130.8 1*12.8 l * i  *1.9
S £ 11.7 12.3 10.9

D i a s t o l i c  BP x 83.2 9 3 . 8 98.1
SD 6 . 3 8 . 7 9 . 7

Fo l l ow- up

S y s t o l i c  BP x 135.8 l*il . 0 1*17.2
SD 13.7 8 . 0 9 . 8

Di as  t o l i  c BP x 85.*i 95.1 9 8 . *i
SD 5 . 5 7 . 6 7 . 2



t h e r e  were  s i g n i f i c a n t  d e c r e a s e s  a t  t he  end o f  t h e  t en  week t r e a t m e n t  

p e r i o d  ( d i a s t o l i c  b l ood  p r e s s u r e :  t  =» 4 . 2 7 ,  p < 0 . 0 1 ;  s y s t o l i c  b lood

p r e s s u r e :  t  = 5 . 5 3 ,  P < 0 . 0 0 0 1 ) ,  The a v e r a g e  b i o f e e d b a c k  t r e a t m e n t

gr oup r e d u c t i o n  was 2 0 / 1 2  ( b a s e l i n e  b l ood  p r e s s u r e  e q u a l s  1 5 0 / 9 5 ;  

p o s t - t r e a t m e n t  b l ood  p r e s s u r e  e q u a l s  1 3 0 / 8 3 ) .  At  f o u r  month f o l l o w -  

up,  t h e  b i o f e e d b a c k  g r oup  c o n t i n u e d  to  r e f l e c t  a s i g n i f i c a n t  d e c r e a s e  

in d i a s t o l i c  b l o o d  p r e s s u r e  ( b a s e l i n e  b l o o d  p r e s s u r e  e q u a l s  150/95 

t o  f o l l o w - u p  b l o o d  p r e s s u r e  e q u a l s  135 / 85 ;  t  =■ 3 . 3 4 ,  p < 0 . 01 )  and 

a s t r o n g  t r e n d  in d e c r e a s i n g  s y s t o l i c  b l ood  p r e s s u r e  ( t  = 2 . 1 1 ,  p 

< 0 . 06 ) .

The R e l a x a t i o n  Response  t r e a t m e n t  d i d  s i g n i f i c a n t l y  r e duc e  d i a ­

s t o l i c  b l ood  p r e s s u r e ,  b a s e l i n e  t o  m i d - t r e a t m e n t ,  t h a t  i s  f i v e  weeks :  

140/ 96  t o  140/92 ( t  = 2 . 2 1 ,  p < 0 . 0 5 ) .  S y s t o l i c  b l ood  p r e s s u r e  d i d  

no t  show any s i g n i f i c a n t  change  ( t  => 0 . 6 8 ) .  At t h e  end o f  t h e  t en  

week t r e a t m e n t  p e r i o d  n e i t h e r  a s p e c t  o f  b l o o d  p r e s s u r e  r e d u c t i o n s  

was s i g n i f i c a n t :  140 / 96  t o  142/94 ( d i a s t o l i c  b l ood  p r e s s u r e :  t  =

0 . 8 8 ,  p <  0 . 4 ;  s y s t o l i c  b l ood  p r e s s u r e :  t  = 0 . 2 8 ,  p <  O . 78) .  At

f o u r  month f o l l o w - u p  b l o o d  p r e s s u r e  c ha nges  were n o t  s i g n i f i c a n t :

140/96 t o  141/95 ( d i a s t o l i c  b l ood  p r e s s u r e :  t  = O. 69 , p <  0 . 4 ;  s y s ­

t o l i c  b l ood  p r e s s u r e :  t  = 0 . 0 9 ,  p < 0 . 9 3 ) .

C o n t r o l  g r oup  p a t i e n t s  d i d  n o t  e x p e r i e n c e  any s i g n i f i c a n t  b l ood  

p r e s s u r e  c ha nges  o v e r  t h e  c o u r s e  o f  t he  i n i t i a l  t e n  week p e r i o d  o r  

a t  f o u r  month f o l l o w - u p .  The c ha nge  f rom b a s e l i n e  t o  f o l l o w - u p  is

143/97 t o  148/ 98 .

In t h e  b i o f e e d b a c k  group 30 p e r c e n t  o f  t he  p a t i e n t s  r educ e d
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t h e i r  h y p o t e n s i v e  m e d i c a t i o n  by 50 p e r c e n t  o r  more ( two p a t i e n t s  r e ­

duced i t  by more t han  66 p e r c e n t  and one  p a t i e n t  by 50 p e r c e n t ) .  One 

p a t i e n t  in t he  R e l a x a t i o n  Response  group i n c r e a s e d  m e d i c a t i o n  by 50 

p e r c e n t .  In t h e  c o n t r o l  g r o u p ,  one  p a t i e n t  i n c r e a s e d  m e d i c a t i o n  by 

50 p e r c e n t  and one  p a t i e n t  d e c r e a s e d  m e d i c a t i o n  by 20 p e r c e n t .  These  

c ha nges  in a n t i h y p e r t e n s i o n  m e d i c a t i o n  u n d e r s c o r e  t h e  c l i n i c a l  s i g ­

n i f i c a n c e  o f  t h e  b l ood  p r e s s u r e  change  r e f l e c t e d  in t h e  b i o f e e d b a c k  

t r e a t m e n t  g r oup .

In summary,  t he  r e s u l t s  f o r  p r e / p o s t  change in b l ood  p r e s s u r e  

a c r o s s  t he  t h r e e  g r oups  s u p p o r t  t h e  p r e d i c t i o n  t h a t  t h e  b i o f e e d b a c k  

t r e a t m e n t  p rogram f a c i l i t a t e s  a s t a t i s t i c a l  and c l i n i c a l l y  s i g n i f i ­

c a n t  l o w e r i n g  o f  b l ood  p r e s s u r e .  S i g n i f i c a n t  d e c r e a s e s  in m e d i c a t i o n  

f o r  s e v e r a l  p a t i e n t s  in t h i s  g r oup  u n d e r s c o r e  t h e  c l i n i c a l  s i g n i f i ­

c ance  o f  t h i s  t r e a t m e n t  p r ogr a m.  Al t hough  t he  R e l a x a t i o n  Response  

t r e a t m e n t  d i d  l ower  b l o o d  p r e s s u r e ,  t h i s  d e c r e a s e  a p p e a r s  t o  be 

s h o r t - l i v e d  as  i t  o n l y  m a n i f e s t e d  i t s e l f  in m i d - t r e a t m e n t ,  t h a t  i s ,  

f i v e  weeks a f t e r  t h e  b e g i n n i n g  o f  t r e a t m e n t .  I t  i s  o f  s i g n i f i c a n c e  

t h a t  a l t h o u g h  t he  R e l a x a t i o n  Response  t r e a t m e n t  pr ogram was o f f i c i ­

a l l y  t en  weeks ,  p a t i e n t s  in t h i s  group o n l y  saw t h e r a p i s t s  in an 

o n g o i n g  week l y  f a s h i o n  f o r  t h e  f i r s t  f i v e  weeks ,  and i t  was f o r  t h i s  

p e r i o d  t h a t  some change  was e v i d e n t .  The i mp o r t a n c e  o f  o n g o i n g  

t h e r a p i s t - p a t i e n t  c o n t a c t  w i l l  be a d d r e s s e d  in t h e  D i s c u s s i o n  s e c t i o n .

H y p o t h e s i s  I I .  The c ompa r i s on  o f  f i e l d  i n d e p e n d e n c e / d e p e n d e n c e  

c ha nges  a c r o s s  t r e a t m e n t  g r o u p s . The b i o f e e d b a c k  g r oup  became s i g ­

n i f i c a n t l y  more f i e l d  i n d e p e n d e n t  as  p r e d i c t e d  in H y p o t h e s i s  I I .  As
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i n d i c a t e d  in Ta b l e  k ,  t h e  b i o f e e d b a c k  t r e a t m e n t  g r oup  became s i g n i f ­

i c a n t l y  more f i e l d  i n d e p e n d e n t  as  r e f l e c t e d  in t h e  Embedded F i g u r e s  

T e s t  ( t  = 5 . 5 7 ,  p < 0 . 0 0 0 1 ) ,  Block Design ( t  = 3 . 5 0 ,  p < 0 . 0 1 ) ,  and 

P i c t u r e  Compl e t i on  ( t  => 5 . 2 8 ,  p <  0 . 0 0 1 ) .  The p r e / p o s t  f i e l d  a r t i c ­

u l a t i o n  r e s u l t s  f o r  t h e  R e l a x a t i o n  Response  g r oup a r e  mixed;  a l t h o u g h  

t he  R e l a x a t i o n  Response  g r o u p  d i d  become s i g n i f i c a n t l y  more f i e l d  

i n d e p e n d e n t  on t h e  Embedded F i g u r e s  T e s t  ( t  = 2 . 8 4 ,  p <  0 . 0 1 ) ,  t he  

Block Design and P i c t u r e  Compl e t i on  measur es  do n o t  r e f l e c t  any 

cha nge .  The c o n t r o l  g r oup  d i d  n o t  change in t h e i r  p r e / p o s t  l e v e l s  

o f  f i e l d  i n d e p e n d e n c e / d e p e n d e n c e .

The p r e / p o s t  r e s u l t s  on the  Embedded F i g u r e s  T e s t ,  t h e  Block 

Des ign and P i c t u r e  Compl e t i on  mea s u r es  s u p p o r t  t he  p r e d i c t i o n  t h a t  

t he  b i o f e e d b a c k  group woul d  become more f i e l d  i n d e p e n d e n t .  The b i o ­

f e e d b a c k  group became s i g n i f i c a n t l y  more f i e l d  i n d e p e n d e n t  a f t e r  t he  

t r e a t m e n t  e x p e r i e n c e .  The R e l a x a t i o n  Response  t r e a t m e n t  g r oup d i d  

become more f i e l d  i n d e p e n d e n t  on one  o f  t h e  t h r e e  f i e l d  a r t i c u l a t i o n  

m e a s u r e s .  The c o n t r o l  g r oup  d i d  n o t  change  in t h e i r  p r e / p o s t  l e v e l s  

o f  f i e l d  d e pe ndenc e .

H y p o t h e s i s  I I I .  The c ompa r i s on  o f  a b s o r p t i o n  o r  t he  c a p a c i t y  

t o  s u s t a i n  a t t e n t i o n  c h a n g e s  a c r o s s  t r e a t m e n t  g r o u p s . The b i o f e e d ­

back  g r oup  became more a b l e  t o  s u s t a i n  a t t e n t i o n  o r  become a b s o r b e d  

as  p r e d i c t e d .  Ta b l e  k shows t h a t  t h i s  change  r e f l e c t s  a s i g n i f i c a n t  

i n c r e a s e  in c a p a c i t y  t o  s u s t a i n  a t t e n t i o n  ( t  =* 2 . 1 7 ,  p <  0 . 0 5 ) .  The 

R e l a x a t i o n  Response  and c o n t r o l  g r oup c o n d i t i o n s  d i d  no t  r e f l e c t  any 

s i g n i f i c a n t  p r e / p o s t  c h a n g e s .
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T a b le  k

A t t e n t i o n a l l y - R e l a t e d  Changes Ac r os s  T r e a t me n t  Groups

P r e  and P o s t  Measures  o f  F i e l d  I ndepe nde nc e / De pe nde nc e  
( o r  t h e  c a p a c i t y  t o  d i sembed t h e  f i g u r e  f rom t h e  ground)

B i o f e e d b a c k / R e l a x a t  ion Con t r o l
S e 1f - R e g u l a t  ion Response Group

( N=10) (N=10) ( N = 1 0)

Embedded F i g u r e s  T e s t

Pre  x 89 . 7 123.3 8 8 . 7
S£ bO 51 40

P o s t  X 57 . 9 109.5 8 6 . 3
SD 28 60 39

P o s t - P r e  D (x d i f f . ) 31.8 13.0 2.1
( t = 5 . 5 7 ( t = 2 . 84 ( t = l .04

Bl ock  Des ign

p< 0 . 0001) p <  0 . 01 ) NS)

Pre  x 31.5 27 . 3 3 3 . 8
SO 9 12 3 . 5

Pos t  X 35 2 6 . 9 34
SD 8 12 8

P o s t - P r e  D 3 . 3 0 . 4 0 . 2
( t = 3 . 5 0 ( t = l .0 ( t = 0 . 2 9
P< 0 . 007 ) NS) NS)

P i c t u r e  Compl e t i on

Pre x 12.3 10 14.4
S£ b 4 . 7 3 . 2

Pos t  X 14.5 10.6 14.6
SD b 4 . 5 3

P o s t - P r e  D 2 . 2 0 . 6 0 . 2
( t = 5 . 2 8 . ( t = 0 . 82 ( t = o . 36
p<  0 . 001 ) NS) NS)
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T a b l e  C o n t i n u e d  

A t t e n t i o n a l l y - R e l a t e d  C h a n g e s  A c r o s s  T r e a t m e n t  G r o u p s

P r e  a n d  P o s t  M e a s u r e  o f  A b s o r p t i o n  
( o r  t h e  c a p a c i t y  t o  s u s t a i n  a t t e n t i o n )

B i o f e e d b a c k /  
S e l f - R e g u l  a t i o n  

(N=lo)

R e l a x a t i o n  
Response  

(N=lo)

Cont r o l  
Group 
(N=l0)

A b s o r p t i o n  S c a l e

Pre  x 16.4 12.6 18.8
SD 7 . 8 6 . 9 7 . 5

Pos t  X 19.3 13 19.1
SD 9 8 . 7 8 . 9

P o s t - P r e  D 2 . 9 0 . 4 0 . 3
( t = 2 . 17 ( t = 0 . 2] ( t = 0 . 4 3
p< 0 . 05 ) NS) NS)

P r e  and P o s t  Measure  o f  A t t e n t i o n Deployment

D i g i t  S p a n

Pre  x 9 . 8 7 . 8 8.4
SJ) 3.2 1.7 3 . 0

P o s t  X 10.7 8 . 7 8 . 3
SD 2 . 7 2.1 2 . 9

P o s t - P r e  D 0 . 9 0 . 9 0 . 1
( t = 2 . 86 ( t = l . 59 ( t = 0 .56
p < 0 . 01 ) NS) NS)
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Hy p o t he s i s  IV. The c o mp a r i s o n  o f  a t t e n t i o n  dep l oymen t  changes  

a c r o s s  t r e a t m e n t  g r o u p s . As p r e d i c t e d ,  t h e  b i o f e e d b a c k  g r oup  became 

more a b l e  t o  r e p e a t  d i g i t s  f o r wa r d  and backward ( t  = 2 . 8 6 ,  p <  0 . 0 1 ) .  

As d i s p l a y e d  in Ta b l e  k t h e  o t h e r  two g r o u p s  d i d  n o t  s i g n i f i c a n t l y  

change  in t h i s  r e g a r d .

H y p o t h e s i s  V. The c omp a r i s o n  o f  p e r c e p t u a l  s e n s i t i v i t y  ( t a c t i l e ) 

cha nges  a c r o s s  t r e a t m e n t  g r o u p s . Tab l e  5 shows t h a t  t h e  b i o f e e d b a c k  

group d i d  become more a b l e  t o  p e r c e i v e  t a c t i l e  p r e s s u r e  on t h e i r  r i g h t  

hands  ( t  = 2 . 3 9 ,  p < 0 . 0 5 ) ,  p r o v i d i n g  p a r t i a l  s u p p o r t  f o r  t h i s  p r e ­

d i c t i o n .  I n t e r e s t i n g l y ,  t h e r e  i s  no s i g n i f i c a n t  p r e / p o s t  change  in 

t he  b i o f e e d b a c k  group f o r  t h e  l e f t  hand ( t  =■ 1 . 2 7 ,  p < 0 . 2 0 ) .  The 

R e l a x a t i o n  Response  and c o n t r o l  g r oup  d i d  n o t  show any s i g n i f i c a n t  

p r e / p o s t  c h a n g e s  on t h e  r i g h t  o r  l e f t  hand .  However ,  t h e  R e l a x a t i o n  

Response  g r o u p ' s  t a c t i l e  s e n s i t i v i t y  o f  t h e i r  r i g h t  hand d i d  show a 

m a r g i n a l l y  s i g n i f i c a n t  t r e n d  f o r  becoming more s e n s i t i v e  ( t  = 1 . 8 8 ,

p < 0 . 1 0 ) .

I n d i v i d u a l  Changes

Al t hough  t he  h y p o t h e s e s  d i d  n o t  a d d r e s s  t he  q u e s t i o n  o f  i n d i ­

v i d u a l  c h a n g e s ,  Appendix  A l i s t s  t h e  amount  o f  changes  t h a t  a l l  

t h i r t y  s u b j e c t s  showed a f t e r  t he  t e n  week t r e a t m e n t  p e r i o d .
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T a b le  5

P r e  a n d  P o s t  M e a s u r e  o f  T a c t i l e  S e n s i t i v i t y

B i o f e e d b a c k /  
S e l f - R e g u l a t i o n  

(N=l0)

R e l a x a t i  on 
Response  

( N=10)

Cont r o l
Group
(N=1o)

Von Frey ( R i g h t  Hand)

P r e  x 2 . 8 0 2 . 1 k 2 . 77
SD . 29 .31 .29

P o s t  X 2 . 5 7 2.61 2 . 7 2
SD .21 • 36 .32

P o s t - P r e  D (x di  f f . ) • 23 0.  12 0 . 05
( t = 2 . 39 ( t = l . 88 ( t = 0 . 68

P < .05 NS) NS)
df=9)

Von Frey ( L e f t  Hand)

P r e  x 2 . 63 2 . 6 9 2 . 55
SD - .25 . k2 . 27

P o s t  X 2 . 52 2 . 5 9 2 . 65
SD • 31 . k8 .22

P o s t - P r e  D (x di  f f . ) . 11 . 09 - 0 . 1 0
( t = 1 . 2 7 ( t = l . k2

'i
( t - 1 . 4 6

m O
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D I S C U S S I O N

T h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y  g e n e r a l l y  s u p p o r t  t h e  h y p o t h e s e s  

i t  s e t  o u t  t o  e x a m i n e :  l )  t h a t  b i o f e e d b a c k  u s e d  i n  c o n j u n c t i o n  w i t h

a v a r i e t y  o f  c o g n i t i v e / s o m a t i c  s t r a t e g i e s  w i t h i n  a s h o r t  t e r m  t h e r a ­

p e u t i c  r e l a t i o n s h i p  a p p e a r  t o  b e  a u s e f u l  w a y  f o r  e s s e n t i a l  h y p e r t e n ­

s i v e  a d u l t s  t o  l e a r n  t o  v o l u n t a r i l y  c o n t r o l  t h e i r  b l o o d  p r e s s u r e ,  2 )  

a t t e n t i o n a l  a n d  p e r c e p t u a l  p r o c e s s e s  a p p e a r  t o  b e  r e s t r u c t u r e d  c o n ­

c o m i t a n t  t o  p h y s i o l o g i c a l  ( i n  t h i s  c a s e ,  b l o o d  p r e s s u r e )  c h a n g e s .

I n  t h e  f o l l o w i n g  s e c t i o n  t h e  n a t u r e  a n d  i m p l i c a t i o n s  o f  t h e s e  f i n d ­

i n g s  w i l l  b e  d i s c u s s e d .  T h e  i m p l i c a t i o n s  o f  t h e s e  f i n d i n g s  f o r  a 

g e n e r a l  p s y c h o l o g i c a l  t h e o r y  o f  t h e  v o l u n t a r y  c o n t r o l  o f  i n t e r n a l  

s t a t e s  i s  t h e n  e x p l o r e d .  F i n a l l y ,  s u g g e s t i o n s  f o r  f u r t h e r  r e s e a r c h  

a r e  e n u m e r a t e d  a n d  t h e  c l i n i c a l  t r e a t m e n t  i m p l i c a t i o n s  a r e  d i s c u s s e d .

T h e  V o l u n t a r y  C o n t r o l  o f  B l o o d  P r e s s u r e  R e d u c t i o n s  i n  E s s e n t i a l  

H y p e r t e n s  i o n

I n  t h i s  s t u d y  a c o m b i n a t i o n  o f  b i o f e e d b a c k  (EMG a n d  t h e r m a l ) ,  

c o g n i t i v e / s o m a t i c  s t r a t e g i e s ,  t w e n t y  m e e t i n g s  w i t h  a t h e r a p i s t ,  a n d  

p r a c t i c e ,  d i d  e f f e c t  c l i n i c a l l y  m e a n i n g f u l  r e d u c t i o n s  i n  b l o o d  p r e s ­

s u r e  i n  a g r o u p  o f  p a t i e n t s  w i t h  e s s e n t i a l  h y p e r t e n s i o n .  I n  l i g h t  

o f  t h e  f a c t  t h a t  a n  a c t i v e  c o n t r o l  g r o u p  ( t h e  R e l a x a t i o n  R e s p o n s e  

t r e a t m e n t )  a n d  e v a l u a t i v e  a t t e n t i o n  a l o n e  ( t h e  c o n t r o l  g r o u p  c o n d i ­

t i o n )  d i d  n o t  r e d u c e  b l o o d  p r e s s u r e ,  o n e  may  s p e c u l a t e  t h a t  t h e  b i o -
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f e e d b a c k  t r e a t m e n t  i s  more t ha n  an a c t i v e  p l a c e b o .  However ,  i t  i s  

p r e m a t u r e  t o  c o n c l u d e  t h a t  t h i s  i s  t h e  c a s e  due t o  t h e  d i f f e r e n c e  in 

t h e  t h e r a p i s t  c o n t a c t  be t ween  t he  B i o f e e d b a c k  and R e l a x a t i o n  t r e a t ­

ment  g r o u p s .  Thus ,  s e v e r a l  q u e s t i o n s  r ema i n :  What f a c t o r s  in t h e

b i o f e e d b a c k  t r e a t m e n t  g r oup  a l l o w e d  a n d / o r  f o s t e r e d  t h e s e  f a i r l y  

i m p r e s s i v e  c l i n i c a l  r e s u l t s ?  and ,  Why do t h e s e  r e s u l t s  d i f f e r  f rom 

t h e  m a j o r i t y  o f  o t h e r  c o n t r o l l e d  c omp a r i s o n  s t u d i e s  w i t h  t he  i m p o r t ­

a n t  e x c e p t i o n  o f  P a t e l  and N o r t h ' s  (1375) work?

The d e s i g n  o f  t h i s  s t u d y  does  no t  e n a b l e  one t o  d i f f e r e n t i a t e  

wha t  component s  in t he  b i o f e e d b a c k  c o n d i t i o n  were  most  i m p o r t a n t  and 

t h e r a p e u t i c a l l y  p o w e r f u l .  For  e xampl e ,  t h e  b i o f e e d b a c k  g roup d i f ­

f e r e d  in a number  o f  i m p o r t a n t  ways from t he  r e l a x a t i o n  group ( e . g . ,  

t h e  number  o f  s e s s i o n s ,  amount  o f  c o n t a c t  w i t h  t h e  t he  r a p i s t , . b i o -  

f e e d b a c k ,  and t he  use  o f  a v a r i e t y  o f  c o g n i t i v e  s t r a t e g i e s  r a t h e r  

t h a n  one  ( e . g . ,  t h e  R e l a x a t i o n  Response g r oup  c o g n i t i v e l y  f o c u s e d  

on one  s t i m u l u s  a l o n e ,  wh e r e a s  t he  b i o f e e d b a c k  group p r a c t i c e d  a 

number  o f  c o g n i t i v e  s t r a t e g i e s  as  d e s c r i b e d  a b o v e ) ,  t o  f a c i l i t a t e  

r e l a x a t i o n  and s e 1f - r e g u 1 a t i o n ) . We c a nno t  comment on t h e  i mpact  

o f  any one  f a c e t  o f  t h i s  t r e a t m e n t  ( e . g . ,  b i o f e e d b a c k  p e r  s e ) . I t  

i s  i n t e r e s t i n g ,  however ,  t o  n o t e  t h a t  o t h e r  c o n t r o l l e d  compa r i s on  

s t u d i e s  t h a t  have  y i e l d e d  u n i m p r e s s i v e  r e s u l t s  ( e . g . ,  F r anke l  e t  a l - ,  

1978;  Su r wi t  e t  a l . ,  1978;  Hager  & S u r w i t ,  1978) have  been s t u d i e s  

t h a t  have  n o t  combined v a r i o u s  t h e r a p e u t i c  r eg i mes  ( e . g . ,  more t han  

one  t yp e  o f  b i o f e e d b a c k  o r  b i o f e e d b a c k  and v a r i o u s  c o g n i t i v e  s t r a ­

t e g i e s ) .  These  s t u d i e s  have  made an e f f o r t  t o  c r e a t e  a d e s i g n  and
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a d h e r e  t o  a p r o t o c o l  t h a t  has  s t r i c t  c o n t r o l  p r o c e d u r e s .  The r e s u l t s  

o f  t h i s  s t u d y  may s u p p o r t  F r a nke l  and h i s  c o - w o r k e r s '  (1978)  s p e c u l a ­

t i o n  t h a t  t h e s e  p r o c e d u r e s  may have  i n t e r f e r e d  w i t h  max i mi z i ng  c l i n ­

i c a l  e f f i c a c y  and may ha ve  been an i m p o r t a n t  f a c t o r  in some p a t i e n t s  

f a i l i n g  to  a c h i e v e  me a n i ng f u l  b l ood  p r e s s u r e  r e d u c t i o n s .  Un l i k e  a l l  

t h e  c o n t r o l l e d  c ompa r i s on  s t u d i e s - - a g a i n  w i t h  t h e  e x c e p t i o n  o f  P a t e l  

and N o r t h ' s  wor k— t h e  b i o f e e d b a c k  t r e a t m e n t  in t h i s  s t u d y  was d e s i g n e d  

t o  e n a b l e  i n d i v i d u a l  t a i l o r i n g  o f  t r e a t m e n t  p l a n s .  For i n s t a n c e ,  i f  

a g i v e n  p a t i e n t  became u p s e t  due t o  c e r t a i n  memor ies  a n d / o r  e mot i ons  

t h a t  emerged d u r i n g  t h e  t r a i n i n g  s e s s i o n ,  t h e  t h e r a p i s t  would  t e r m i n ­

a t e  t h e  s e ] f - r e g u 1 a t  ion p r a c t i c e  and work w i t h  t he  p a t i e n t  p s y c h o -  

t h e r a p e u t i c a l  1 y ; p a t i e n t s  were  e nc o u r a g e d  t o  d i s c o v e r  f o r  t h e m s e l v e s  

whi ch  c o g n i t i v e  and s o m a t i c  s t r a t e g i e s  ( f o r  e xa mpl e ,  p r o g r e s s i v e  r e ­

l a x a t i o n  o r  a u t o g e n i c  p h r a s e s  o r  imagery)  f e l t  b e s t  and seemed most  

u s e f u l  f o r  them.

Thi s  s t u d y  i s  s i m i l a r  t o  P a t e l  and N o r t h ' s  (1975)  work and d i f ­

f e r e n t  from t he  o t h e r  c o n t r o l l e d  c ompar i s on  s t u d i e s  in a number o f  

o t h e r  i mp o r t a n t  ways .  For  e xa mp l e ,  t he  b i o f e e d b a c k  group in t h e  c u r ­

r e n t  s t u d y  met w i t h  a t h e r a p i s t  f o r  t wen t y  s e s s i o n s ,  whe r e a s  p a t i e n t s  

in many o f  t h e  o t h e r  l e s s  s u c c e s s f u l  t r e a t m e n t  s t u d i e s  met f o r  many 

f ewer  s e s s i o n s .  The d i f f e r e n t  amounts  o f  t i me  s p e n t  w i t h  t he  t h e r a ­

p i s t  may p a r t i a l l y  a c c o u n t  f o r  some o f  t h e  d i f f e r e n t  r e s u l t s  in 

s t u d i e s  o f  t h i s  k i n d .  The amount  o f  c o n t a c t  w i t h  t h e  t h e r a p i s t  (and 

o b v i o u s l y  t he  q u a l i t y  o f  t h e  r e l a t i o n s h i p )  may be as  i m p o r t a n t  i f  

no t  more so t h a n  t he  b i o f e e d b a c k  o r  r e l a x a t i o n  p r o c e d u r e s  p e r  s e .
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I n  t h i s  r e g a r d  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  p a t i e n t s  i n  t h e  R e l a x ­

a t i o n  R e s p o n s e  t r e a t m e n t  d i d  e f f e c t  b l o o d  p r e s s u r e  r e d u c t i o n  f o r  a s  

l o n g  a s  t h e y  w e r e  s e e i n g  a t h e r a p i s t  o n  a w e e k l y  b a s i s .  When  w e e k l y  

c o n t a c t  e n d e d  t h e  R e l a x a t i o n  R e s p o n s e  g r o u p ' s  b l o o d  p r e s s u r e  r e t u r n e d  

t o  a b a s e l i n e  l e v e l .  A l t h o u g h  t h i s  s t u d y  d o e s  n o t  p e r m i t  f i r m  c o n ­

c l u s i o n s  t o  b e  d r a w n  i n  t h i s  r e g a r d ,  o n e  m a y  s p e c u l a t e  t h a t  t h e  r e ­

l a t i o n s h i p  b e t w e e n  d o c t o r  ( p r o v i d e r )  a n d  p a t i e n t  e n a b l e  t h e  p a t i e n t  

t o  p r a c t i c e  t h e  p r o c e d u r e s  t h a t  a l l o w  a u t o n o m i c  l e a r n i n g  t o  d e v e l o p .  

W i n n i c o t t  (1965)  d e s c r i b e d  a  m e t a p h o r i c a l  c o n c e p t  o f  t h e  " h o l d i n g  

e n v i r o n m e n t . "  T h i s  ma y  b e  u s e f u l  i n  u n d e r s t a n d i n g  a u t o n o m i c  s e l f ­

r e g u l a t i o n  s t u d y  r e s u l t s .  T h i s  t e r m  i s  d e r i v e d  f r o m  t h e  p a r e n t a l  

f u n c t i o n  o f  h o l d i n g  t h e  i n f a n t  b u t  m o r e  b r o a d l y  i m p l i e s  t h e  p r o ­

v i s i o n  o f  s a f e t y  a n d  p r o t e c t i o n  f r o m  d a n g e r .  P e r h a p s  i t  i s  o n l y  b y  

p r o v i d i n g  s u c h  a b a c k g r o u n d  f o r  s a f e t y  i n  t h e  a u t o n o m i c  s e l f - r e g u ­

l a t i o n  l e a r n i n g  p r o c e s s  t h a t  t h e  t h e r a p i s t  c a n  h e l p  t h e  p a t i e n t  c ome  

t o  t h e  p o i n t  o f  b e i n g  a b l e  t o  " l e t  g o "  o r  r e l a x ,  f o c u s  i n t e r n a l l y  

a n d  b e g i n  t o  l e a r n  t o  r e g u l a t e  p r o c e s s e s  t h a t  a r e  u s u a l l y  i n v o l u n t a r y  

a n d  u n c o n s c i o u s .  T h e  o p p o r t u n i t y  t o  m e e t  w i t h  t h e  t h e r a p i s t  may  

s e r v e  a n o t h e r  i m p o r t a n t  f u n c t i o n ;  t o  g i v e  a p a t i e n t  t h e  o p p o r t u n i t y  

t o  l a b e l ,  d i s c u s s ,  a n d  d i f f e r e n t i a t e  t h e  a m b i g u o u s  a n d  o f t e n  u n f a ­

m i l i a r  s e n s a t i o n s ,  f e e l i n g s ,  i d e a t i o n s  a n d  i m a g e r y  w h i c h  may  b e  e x ­

p e r i e n c e d  d u r i n g  s e l f - r e g u l a t i o n  p r a c t i c e .

T h e  v a s t  m a j o r i t y  o f  h y p e r t e n s i o n / s e l f - r e g u l a t i o n  s t u d i e s - - b o t h  

p h a s e  I a n d  p h a s e  I I  t y p e  s t u d i e s  —  h a v e  n o t  i n c l u d e d  a n  e x a m i n a t i o n  

o f  h o w  l o n g  p a t i e n t s  a r e  a b l e  t o  m a i n t a i n  b l o o d  p r e s s u r e  r e d u c t i o n s .
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T h e  r e s u l t s  f r o m  t h i s  s t u d y  i n d i c a t e  t h a t  p a t i e n t s  a r e  a b l e  t o  

m a i n t a i n  c l i n i c a l l y  s i g n i f i c a n t  b l o o d  p r e s s u r e  r e d u c t i o n s  f o u r  

m o n t h s  a f t e r  t h e  c o m p l e t i o n  o f  t r a i n i n g .  H o w e v e r ,  i t  i s  i n t e r ­

e s t i n g  t o  n o t e  t h a t  t h e  b i o f e e d b a c k  g r o u p ' s  b l o o d  p r e s s u r e  l e v e l s  

a r e  s o m e w h a t  h i g h e r  a t  t h e  f o u r  m o n t h  f o l l o w - u p  p o i n t  t h a n  a t  t h e  

e n d  o f  t h e  t e n  w e e k  i n i t i a l  t r e a t m e n t  p r o g r a m .  I t  w o u l d  b e  p r e ­

m a t u r e  t o  s t a t e  w h e t h e r  t h i s  l e a r n i n g  h a s  b e e n  a n d  w i l l  c o n t i n u e  

t o  b e  i n t e g r a t e d  i n t o  t h e  e v e r y d a y  l i v e s  o f  t h e s e  p e o p l e .  One 

a n d  t w o  y e a r  f o l l o w - u p  s t u d i e s  a r e  n e c e s s a r y  t o  m o r e  c l e a r l y  u n ­

d e r s t a n d  t h i s  i m p o r t a n t  c l i n i c a l  i s s u e .  I t  s e e m s  t h a t  p a t i e n t s  

n e e d  t o  c o n t i n u e  t o  p r a c t i c e  t h e  r e l a x a t ! o n / s e l f - r e g u l a t i o n  p r o ­

c e d u r e s  a t  l e a s t  a  y e a r  i f  n o t  l o n g e r ,  f o r  b l o o d  p r e s s u r e  r e d u c ­

t i o n s  t o  b e  m a i n t a i n e d .  N o n - c o m p l i a n c e  w i t h  r e g u l a r  p r a c t i c e  

l e a d s  t o  e l e v a t e d  b l o o d  p r e s s u r e  a s  d o e s  n o n - c o m p l i a n c e  w i t h  

a n t i h y p e r t e n s i o n  m e d i c a t i o n .  To b e g i n  t o  u n d e r s t a n d  w h a t  f a c t o r s  

may  s u p p o r t  ( o r  i n h i b i t )  r e g u l a r  p r a c t i c e ,  i t  may  b e  u s e f u l  t o  

e x a m i n e  w h a t  o c c u r s  p s y c h o l o g i c a l l y  d u r i n g  t h e  s e l f - r e g u 1 a t i o n  

e x p e r  i e n c e .

P s y c h o l o g i c a l  C h a n g e s  D u r i n g  t h e  V o l u n t a r y  C o n t r o l  o f  E s s e n t i a l  

H y p e r t e n s  i o n

T h e r e  w e r e  a  n u m b e r  o f  p s y c h o l o g i c a l l y  r e l a t e d  c h a n g e s  t h a t  

o c c u r r e d  w i t h i n  t h e  t r e a t m e n t  g r o u p  t h a t  d e m o n s t r a t e d  v o l u n t a r y
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c o n t r o l  and r e d u c t i o n  o f  b l ood  p r e s s u r e . ^  P a t i e n t s  in t he  t r e a t m e n t  

group t h a t  l e a r n e d  t o  l ower  b l ood  p r e s s u r e  became more a b l e  t o  d i s ­

c r i m i n a t e  and di sembed a f i g u r e  f rom t he  g r o a n d ,  s u s t a i n  a t t e n t i o n  

o r  become a b s o r b e d ,  and d e p l o y  a t t e n t i o n .  F u r t h e r m o r e ,  t h i s  group 

i n t e r e s t i n g l y  seemed t o  become more s e n s i t i v e  t o  t a c t i l e  s t i m u l i  

i n t h e  i r  r i  g h t  hand .

I t  i s  s t r i k i n g  t h a t  l e a r n i n g  t o  s u c c e s s f u l l y  r e g u l a t e  a u t o n ­

omic p r o c e s s e s  seems t o  r e s u l t  in a t t e n t i o n a l  and p e r c e p t u a l  r e s t r u c ­

t u r i n g .  I t  had p r e v i o u s l y  been r e p o r t e d  t h a t  s e v e r a l  o f  t h e s e  mea­

s u r e s  ( i . e . ,  Embedded F i g u r e s  T e s t ,  Block Des i gn ,  P i c t u r e  Compl e t i on)  

a r e  r a t h e r  s t a b l e  c o g n i t i v e  i n d i c e s  ( Wi t k i n ,  Goodenough & Karp,  1967;  

S c h wa r t z  & Karp,  1967;  Sch i mek ,  1968) .  These  c hanges  in f i e l d  a r ­

t i c u l a t i o n  a r e  c o n s i s t e n t ,  howe ve r ,  wi t h  o t h e r  r e c e n t  r e s e a r c h  f i n d ­

ings  t h a t  s u g g e s t  t h a t  i n t e r n a l  f o c u s i n g  o f  a t t e n t i o n  o v e r  a p e r i o d  

o f  t i me  in hypo a r o u s e d  s t a t e s  r e s u l t s  in i n c r e a s e d  f i e l d  i nde pe nde nc e  

( P e l l e t i e r ,  197^;  L i nde n ,  1973;  Cohen & Twemlow, 1979) .

One mi gh t  c o n t e n d  t h a t  a u t o n o m i c  s e 1f - r e g u l a t i o n  t r a i n i n g  r e ­

q u i r e s  d i s e mbe dd i ng  i n t e r n a l  " f i g u r e s "  f rom t h e  " g r o u n d "  ( e . g . ,  a 

g i ven  s e n s a t i o n  f rom t h e  t o t a l  i n t e r n a l  e x p e r i e n c e ) .  Thi s  would t hen  

s u g g e s t  t h a t  t h e s e  a t t e n t i o n a l  and d i s c r i m i n a t i v e  c a p a c i t i e s  might

I .  To a s s e s s  how much a c t u a l  " v o l u n t a r y "  c o n t r o l  p a t i e n t s  e x p e r i ­
e n c e ,  b i o f e e d b a c k  and R e l a x a t i o n  Response  group p a t i e n t s  were  asked  
t o  warm and t hen  cool  t h e i r  f i n g e r s  s e v e r a l  t i m e s ,  in t he  p o s t ­
t r e a t m e n t  e v a l u a t i o n .  An i n c r e a s e  o r  d e c r e a s e  o f  p e r i p h e r a l  t e m p e r ­
a t u r e  o f  more t han  t h r e e  d e g r e e s  were  i n t e r p r e t e d  as  r e f l e c t i n g  h i gh  
c a p a c i t y  t o  v o l u n t a r i l y  r e g u l a t e  v a s o d i l a t i n  a n d / o r  v a s o c o n s t r i c t i o n . 
P r e l i m i n a r y  a n a l y s i s  r e v e a l s  a s i g n i f i c a n t  c o r r e l a t i o n  between t h i s  
and amount s  o f  b l ood  p r e s s u r e  r e d u c t i o n .



b e  d e v e l o p e d  o r  r e s t r u c t u r e d  i n  t h e  c o u r s e  o f  t r a i n i n g .  Wh e n  a s k e d ,  

i n  t h e  c u r r e n t  s t u d y ,  w h a t  o n e  l e a r n s  i n  a u t o n o m i c  s e l f - r e g u l a t i o n  

t r a i n i n g ,  p a t i e n t s  a n s w e r e d ,  " I ' m  l e a r n i n g  h o w  t o  p a y  a t t e n t i o n , "  

" I t ' s  h a r d  t o  p u t  i n t o  w o r d s ,  b u t  I ' m  l e a r n i n g  h o w  t o  s o r t  o u t  t h e  

d i f f e r e n t  p a r t s  o f  my i n t e r n a l  w o r l d ,  t o  c o n c e n t r a t e  a n d  t o  w a t c h  

w h a t  g o e s  o n  i n s i d e  o f  me f o r  p e r i o d s  o f  t i m e . "  P a t i e n t s  i n  t h e  b i o  

f e e d b a c k  g r o u p ,  w h o  h a d  t h e  m o s t  s u p p o r t  i n t e r p e r s o n a l l y  a n d  m o s t  

o p p o r t u n i t y  t o  p r a c t i c e  a l a r g e  a r r a y  o f  a t t e n t i o n a l  a n d  s o m a t i c  

s t r a t e g i e s ,  d e m o n s t r a t e d  s i g n i f i c a n t  s h i f t s  o n  v i r t u a l l y  a l l  o f  t h e  

a t t e n t i o n a l  a n d  p e r c e p t u a l  d i m e n s i o n s  s t u d i e d .  A l t h o u g h  t h e  R e l a x ­

a t i o n  R e s p o n s e  g r o u p  d i d  n o t  m a i n t a i n  b l o o d  p r e s s u r e  r e d u c t i o n s ,  

d e c r e a s e s  w e r e  i n t i a l l y  p r e s e n t .  I t  i s  i n t e r e s t i n g  t o  s p e c u l a t e  

t h a t  t h e  R e l a x a t i o n  R e s p o n s e  t r e a t m e n t  a l s o  s u p p o r t e d  d e v e l o p i n g  

t h e  v o I u n t a r y c o n t r o l  o f  a t t e n t i o n a 1 1 y  r e l a t e d  f u n c t i o n s  b u t  i n  a 

m o r e  l i m i t e d  f a s h i o n  t h a n  t h e  b i o f e e d b a c k  g r o u p .  N e v e r t h e l e s s ,  i t  

i s  u n c l e a r  w h y  t h e  R e l a x a t i o n  R e s p o n s e  g r o u p  b e c a m e  m o r e  f i e l d  i n ­

d e p e n d e n t  o n  t h e  E m b e d d e d  F i g u r e s  T e s t  b u t  n o t  o n  t h e  o t h e r  f i e l d  

i n d e p e n d e n t / d e p e n d e n t  m e a s u r e s .

M a n y  p a t i e n t s  c o m m e n t e d  o n  t h e  e x p e r i e n c e  o f  b e c o m i n g  m o r e  

a w a r e  o f  i n t e r n a l  s t a t e s  d u r i n g  t h e  r e l a x a t i o n  a n d  s e l f - r e g u 1 a t i o n  

p r a c t i c e s .  T h e y  n o t e d  t h a t  t h i s  i n c r e a s e  i n  a w a r e n e s s  h e l p e d  t h e m  

t o  r e l a x  a n d  e x p e r i e n c e  v o l u n t a r y  c o n t r o l  o f  i n t e r n a l  s t a t e s .  I t  

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

l e a r n i n g  b e c a m e  m o r e  s e n s i t i v e  t o  t a c t i l e  s t i m u l a t i o n  i n  t h e i r  r i g h t  

h a n d s  o n l y .  A l t h o u g h  i t  i s  t e m p t i n g  t o  s p e c u l a t e  t h a t  t h i s  r i g h t



handed i n c r e a s e  in s e n s i t i v i t y  i s  r e l a t e d  t o  an i n c r e a s e  in s e n s i ­

t i v i t y  o f  l e f t  h e m i s p h e r i c  p r o c e s s e s ,  t h i s  would be p r e m a t u r e  f o r  

s e v e r a l  r e a s o n s .  Changes in t a c t i l e  s e n s i t i v i t y  may n o t  be due t o  

an a l t e r a t i o n  o f  s e n s o r y  t h r e s h o l d  l e v e l s  bu t  r a t h e r  s i m p l y  t o  an 

i n c r e a s e  o f  b l ood  f low t o  t h e  p e r i p h e r y .  I n c r e a s e d  p e r i p h e r a l  t em­

p e r a t u r e  ( enha nc e d  b l ood  f low)  i s  a common c o n c o m i t a n t  o f  r e l a x a ­

t i o n .  I f  p a t i e n t s  in t h e  b i o f e e d b a c k  g r oup  were  g e n e r a l l y  more 

r e l a x e d ,  t h i s  mi gh t  m a n i f e s t  i t s e l f  p h y s i o l o g i c a l l y  and r e s u l t  in 

i n c r e a s e d  s e n s i t i v i t y  t o  p e r i p h e r a l  p r e s s u r e .  N e v e r t h e l e s s ,  i t  i s  

c u r i o u s  and n o t  u n d e r s t o o d  by t he  p r e s e n t  i n v e s t i g a t o r ,  why t h i s  

a l t e r a t i o n  o c c u r r e d  o n l y  in t h e  r i g h t  hand . ^  In a r e c e n t  p i l o t  

s t u d y  d e s i g n e d  t o  exami ne  t he  s t a t e  e f f e c t s  o f  r e l a x a t i o n / s e l f -  

r e g u l a t i o n  t r a i n i n g  on t a c t i l e  s e n s i t i v i t y ,  Cohen ( 1 9 7 9 )  found 

t h a t  t a c t i l e  s e n s i t i v i t y  i n c r e a s e d  d r a m a t i c a l l y  d u r i n g  a c t u a l  r e ­

l a x a t i o n / s e l f - r e g u l a t i o n  p r a c t i c e .  The amount  o f  i n c r e a s e  was 

r o u g h l y  t h r e e  t i mes  a s  g r e a t  as  t h e  r i g h t  handed i n c r e a s e  in s e n ­

s i t i v i t y  o f  t h e  b i o f e e d b a c k  t r e a t m e n t  g r oup  a f t e r  t r a i n i n g .

An o t h e r  c a u s e  f o r  c a u t i o n  in i n t e r p r e t i n g  t h e s e  r e s u l t s  i s  

t h a t  t h e  i n c r e a s i n g  a b i l i t y  t o  d i s t i n g u i s h  and d e t e c t  what  were  

u n c o n s c i o u s  s e n s o r y  s i g n a l s  may be due t o  e i t h e r  an a c t u a l  l o we r ­

ing o f  s e n s o r y  t h r e s h o l d s  a n d / o r  a c o g n i t i v e  c r i t e r i o n  s h i f t .  De­

1. The r e  wer e  no c ha nges  in t he  s u b j e c t ' s  d a i l y  a c t i v i t y  t h a t  
c o u l d  a c c o u n t  f o r  s k i n  o r  c a l l o u s  changes  be tween p r e  and p o s t  
e v a l u a t i o n  ( i . e . ,  b e i n g  l a i d  o f f  o f  a c o n s t r u c t i o n  j o b ,  p e r h a p s  
r e s u l t i n g  in c a l l o u s  r e d u c t i o n  and hence i n c r e a s e d  s e n s i t i v i t y ) .
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t e c t i o n  t h e o r y  has  d e v e l o p e d  a d i s t i n c t i o n  be tween s e n s o r y  and c r i ­

t e r i o n  me a s u r e s  ( Swe t s ,  1964) .  S u t t o n  (1973)  summar i zes  t h e  d e v e l ­

opment  o f  t h i s  d i s t i n c t i o n :

In t r a d i t i o n a l  p s y c h o p h y s i c s ,  e x c e p t  f o r  t h e  use  o f  
c a t c h  t r i a l s ,  t h e  e x p e r i m e n t e r  i s  a t  t h e  mercy o f  
t h e  s u b j e c t ' s  d e g r e e  o f  c a u t i o n  in making a p s y c h o ­
p h y s i c a l  j u d g me n t .  In t h e  method o f  l i m i t s  i f  a 
s u b j e c t  f e e l s  t h a t  he must  be q u i t e  s u r e  b e f o r e  he 
i s  w i l l i n g  t o  s a y  t h a t  he d e t e c t s  t h e  s t i m u l u s ,  
t h r e s h o l d s  w i l l  be q u i t e  h i g h .  On t h e  o t h e r  hand ,  
i f  he i s  w i l l i n g  t o  t a k e  r i s k s ,  t h r e s h o l d s  w i l l  be 
l ower .  One would l i k e  t o  o b t a i n  an e s t i m a t e  o f  t h e  
s u b j e c t ' s  t h r e s h o l d  p e r f o r ma n c e  t h a t  i s  i n d e p e n d e n t  
o f  s uc h  c r i t e r i a  f a c t o r s .  D e t e c t i o n  t h e o r i s t s  have 
worked o u t  t h e  r a t i o n a l e  and c a l c u l a t i o n s  t o  p e r m i t  
t h e  o b t a i n i n g  o f  a s e p a r a t e  measur e  f o r  t he  s e n s o r y  
f a c t o r  ( d ‘ ) and t h e  c r i t e r i o n  f a c t o r  (JB). They 
have  shown t h a t  u nde r  c e r t a i n  c o n d i t i o n s  d '  can be 
c o n s t a n t  d e s p i t e  e x p e r i m e n t a l  m a n i p u l a t i o n s  ofJB 
( t h e  d e g r e e  o f  c a u t i o u s n e s s  o f  t he  s u b j e c t )  ( S u t t o n ,
1973,  p.  4 7 ) .

For  e xa mp l e ,  h yp n o s i s  as  we l l  as p l a c e b o  f u n c t i o n s  p r i m a r i l y  by 

a l t e r i n g  t h e  s u b j e c t ' s  c r i t e r i o n  f o r  r e p o r t i n g  p a i n  CB), b u t  have  no 

s i g n i f i c a n t  e f f e c t s  on s e n s i t i v i t y  ( d 1) .  F u t u r e  r e s e a r c h  w i l l  need 

t o  c l a r i f y  t o  what  e x t e n t  t h i s  i n c r e a s e  in s e n s i t i v i t y  d i s c o v e r e d  in 

t h e  p r e s e n t  s t u d y  i s  due t o  an a c t u a l  s h i f t  in t h r e s h o l d  ( d ‘ ) a n d / o r  

c r i t e r i o n  (JB) f a c t o r s .  Thi s  t ype  o f  r e s e a r c h  w i l l  h e l p  t o  c l a r i f y  

t o  wha t  e x t e n t  t h e s e  p r o c e d u r e s  a r e  a c t u a l l y  e f f e c t i v e  in d e v e l o p ­

ing i n c r e a s e d  a u t onomi c  p e r c e p t i o n  and s e l f - c o n t r o l  s k i l l s  as  op ­

posed t o  b e i n g  an " u l t i m a t e  p l a c e b o "  (St roebe l  & Gl ueck ,  1973)-

When p a t i e n t s  in t h e  two a c t i v e  t r e a t m e n t  g r oups  p r a c t i c e d  t h e i r  

r e l a x a t i o n  and s e l f - r e g u l a t i o n  p r o c e d u r e s ,  t hey  o f t e n  became aware  

o f  s e n s a t i o n s ,  i mages ,  e m o t i o n s  and  i d e a t i o n s  t h a t  were  n o v e l ,  c on ­

f u s i n g ,  and a t  t imes  f r i g h t e n i n g .  In f a c t ,  s e v e r a l  p a t i e n t s  want ed  .



t o  s t o p  p r a c t i c i n g ,  e i t h e r  t e m p o r a r i l y  o r  f o r e v e r ,  d u r i n g  t h e  i n i ­

t i a l  t r e a t m e n t  pha s e  and p a r t i c u l a r l y  a f t e r  t h e  i n i t i a l  t en  week 

t r e a t m e n t  p r ogr a m.  In an a t t e m p t  t o  e x p l o r e  what  was d i s t u r b i n g  

a b o u t  t h e  e x p e r i e n c e ,  p a t i e n t s  d e s c r i b e d  how t hey  became i n c r e a s ­

i n g l y  aware o f  t h e  f o l l o w i n g  k i n d s  o f  d i s t u r b i n g  i s s u e s :  l o n e l i ­

n e s s ;  how d i f f e r e n t  t h e y  were  f rom o t h e r  p e o p l e ;  d e a t h .  Dur ing t h e  

p r a c t i c e  s e s s i o n s  many p a t i e n t s  remembered f a m i l y  members d y i n g ,  

began t o  t h i n k  a b o u t  t h e i r  own d e a t h ,  l o n e l i n e s s ,  s e p a r a t i o n ,  and 

so  on.

To b e g i n  t o  a s s e s s  w h e t h e r  t h i s  seeming f e a r  o f  b e i n g  a l o n e  o r  

a wa r en e s s  o f  t h e i r  s e p a r a t e n e s s  in t he  wor l d  p r e d i c t e d  r e l a t i v e l y  

s u c c e s s f u l  l e a r n e r s  f rom t h o s e  p a t i e n t s  who d i d  n o t  d e m o n s t r a t e  any 

s u s t a i n e d  b l o o d  p r e s s u r e  r e d u c t i o n s ,  t h e  f o l l o w i n g  t e s t  was a d m i n i s ­

t e r e d :  Al l  p a t i e n t s  in t h e  a c t i v e  t r e a t m e n t  c o n d i t i o n s  were  g i v e n

t h r e e  TAT c a r d s  (numbers  1A, 8GF, and 12M) d u r i n g  t he  p o s t - t r e a t m e n t  

e v a l u a t i o n .  S t a n d a r d  TAT a d m i n i s t r a t i o n  was f o l l o w e d  ( Ra p a p o r t ,

G i l l  & S c h a f e r ,  1968) .  These  TAT c a r d s  p u l l  f o r  t hemes  r e l a t e d  t o  

a l o n e n e s s ,  l o n e l i n e s s ,  d e a t h ,  s u i c i d e ,  w o r r i e s  and h o p e s ,  and a t t i ­

t ude s  t owa r ds  p a s s i v e  d e p e n d e n c y .  As Ta b l e  6 d e p i c t s ,  s u c c e s s f u l  

l e a r n e r s  had a s i g n i f i c a n t l y  l ower  number o f  d i s a v o w a 1/ n e g a t i o n  

s t a t e m e n t s  ( e . g . ,  " S h e ' s  n o t  l o n e l y , "  "He looks  l i k e  h e ' s  s l e e p i n g  

and he i s  d e f i n i t e l y  n o t  go i ng  t o  d i e " )  and a s h o r t e r  l a t e n c y  p e r i o d  

( e . g . ,  amount  o f  t ime  be tween t a k i n g  t he  TAT c a r d  and a c t u a l l y  b e ­

g i n n i n g  t o  a r t i c u l a t e  t h e  s t o r y )  t ha n  t h o s e  s u b j e c t s  who d i d  n o t  

d e m o n s t r a t e  any s u s t a i n e d  r e d u c t i o n  in b l ood  p r e s s u r e .
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T a b l e  6

Compar i son o f  S u c c e s s f u l  v s .  Un s u c c e s s f u l  

" S e l f - R e g u l a t o r s "  on Two A f f e c t i v e  Measures

S u c c e s s f u l  
L e a r n e r s  ( N= l 1)

U n s u c c e s s f u l  
L e a r n e r s  (N=9)

A. Median number  o f
di s a v o w a l / n e g a t i o n s  
on TAT s t o r i e s

1.17 5

B. Median l a t e n c i e s  
on TAT s t o r i e s  
( i n  s e conds )

9"

Mann Wh i t ney  U

29"

A. 96 p < . 01 *

B. 78 . 5 p < . 05*

* ( t w o - t a i l e d )
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Al t hough  t h i s  p o s t  hoc  meas u r e  d i d  d i f f e r e n t i a t e  s u c c e s s f u l  

v e r s u s  u n s u c c e s s f u l  l e a r n e r s ,  i t  i s  d i f f i c u l t  t o  d e f i n e  wha t  e x a c t l y  

t h i s  meas u r e  m e a s u r e s .  We may s p e c u l a t e ,  however ,  t h a t  t he  s t i m u l i  

was more f r i g h t e n i n g  t o  t h o s e  s u b j e c t s  who d i d  n o t  d e m o n s t r a t e  s u c ­

c e s s f u l  l e a r n i n g .  In o t h e r  wo r d s ,  t h e i r  h i g h e r  number o f  d i sa vowa l  

and n e g a t i o n  s t a t e m e n t s  r e f l e c t e d  a need to  deny d i s t u r b i n g  a s s o c ­

i a t i o n s .  I t  i s ,  however ,  p r e m a t u r e  to s p e c u l a t e  w h e t h e r  t h i s  f e a r  

i s  r e l a t e d  t o  a f e a r  o f  b e i n g  a l o n e  o r  any  number o f  o t h e r  e q u a l l y  

p l a u s i b l e  e x p l a n a t i o n s .  Why l a t e n c y  t ime  would d i f f e r e n t i a t e  t he  

two g r oups  i s  somewhat  c o n f u s i n g .  One m i g h t  s p e c u l a t e  t h a t  i f  t h e  

s t i m u l i  were  f r i g h t e n i n g ,  a d e l a y e d  a s s o c i a t i o n  would a l s o  s e r v e  a 

p r o t e c t i v e  f u n c t i o n .  On t h e  o t h e r  hand,  f e a r f u l  a s s o c i a t i o n s  might  

a l s o  f a c i l i t a t e  i m p u l s i v l t y .

In summary,  t h e  e x p e r i e n c e  o f  s u c c e s s f u l l y  l e a r n i n g  t o  r e g u l a t e  

n o r m a l l y  i n v o l u n t a r y  p h y s i o l o g i c a l  p r o c e s s e s  r e s u l t s  in c o n c o m i t a n t  

a t t e n t i o n a l  and p e r c e p t u a l  r e s t r u c t u r i n g .  S e l f - r e g u l a t i o n  t r a i n i n g  

a l s o  seems t o  r e s u l t  in a l t e r a t i o n s  in t a c t i l e  s e n s i t i v i t y  in bo t h  

t h e  s t a t e  (Cohen,  1979) and t r a i t  r e l a t e d  f a s h i o n .  These  a t t e n t i o n a l ,  

p e r c e p t u a l  and t h r e s h o l d  r e l a t e d  p r o c e s s e s  may r e p r e s e n t  p s y c h o l o g i ­

cal  mechani sms  o r  p r o c e s s e s  t h a t  a l l o w  a n d / o r  d e t e r m i n e  s u c c e s s f u l  

au t onomi c  s e l f - r e g u l a t i o n  l e a r n i n g .

Toward a P s y c h o l o g i c a l  Theory o f  t he  V o l u n t a r y  Con t r o l  o f  I n t e r n a l  

S t a t e s

In l i g h t  o f  t h e  p r e s e n t  r e s u l t s ,  i t  i s  s u g g e s t e d  t h a t  t h e  c a ­

p a c i t y  t o  r e g u l a t e  n o r m a l l y  u n c o n s c i o u s  p h y s i o l o g i c a l  p r o c e s s e s  may



r e f l e c t  a r e o r g a n i z a t i o n  o f  bo t h  s o m a t i c  and c o g n i t i v e  n e t w o r k s .  I t  

i s  s u g g e s t e d  t h a t  s e l f - r e g u l a t o r y  l e a r n i n g  t a k e s  p l a c e  as  a f u n c t i o n  

o f  enha nce d  a t t e n t i o n a l  c a p a c i t i e s .  L e a r n i n g  t o  v o l u n t a r i l y  c o n t r o l  

i n t e r n a l  s t a t e s  may r e p r e s e n t  l e a r n i n g  t o  v o l u n t a r i l y  c o n t r o l  a t t e n ­

t i o n a l  and p e r c e p t u a l  p r o c e s s e s .  However ,  t h e  d e v e l o p i n g  a b i l i t y  to 

v o l u n t a r i l y  d e p l o y  a t t e n t i o n  and s u s t a i n  a t t e n t i o n ,  as  we l l  a s  b e i n g  

a b l e  t o  d i sembed  t h e  " f i g u r e  f rom t h e  g r o u n d , "  may c o n s t i t u t e  o n l y  

a f i r s t  pha s e  in a complex s e n s o r y  motor  l e a r n i n g  p r o c e s s .  I t  i s  

s u g g e s t e d  t h a t  as  t h e  i n d i v i d u a l  d e v e l o p s  t h e s e  a t t e n t i o n a l  s k i l l s ,  

t h e r e  i s  an i n c r e a s i n g  e x p e r i e n c e  o f  d e - a u t o m a t i z a t i o n  ( e . g . ,  an 

i n t e r r u p t i o n  and undoi ng  o f  a c t i o n  and i n t e r n a l  p r o c e s s e s  which have 

become r o u t i n e  and a u t o m a t i c )  which may a c t  t o  l ower  s e n s o r y  t h r e s h ­

o l d s .  These v a r i a b l e s ,  d e - a u t o m a t i z a t i o n  and lower  s e n s o r y  t h r e s h ­

o l d s ,  may a l l o w  t he  i n d i v i d u a l  t o  become c o n s c i o u s  o f  n o r m a l l y  i n ­

v o l u n t a r i l y  and u n c o n s c i o u s  i n t e r n a l  e v e n t s  and t h e r e b y  s u p p o r t  t he  

d e v e l o p i n g  a b i l i t y  t o  r e g u l a t e  them.

By d e p l o y i n g  a t t e n t i o n  to  i n t e r n a l  s t a t e s ,  s e l f - r e g u 1 a t i o n  p r o ­

c e d u r e s  mi n i mi z e  i n t e r a c t i o n  w i t h  t h e  e x t e r n a l  w o r l d  and t end  to  

i n t e r r u p t  s t i m u l u s - n o v e l t y .  As r e s e a r c h  f rom t he  f i e l d s  o f  h y p n o s i s ,  

s e n s o r y  d e p r i v a t i o n ,  and m e d i t a t i o n  have shown,  t h i s  a c t s  t o  c a u s e  

i n f o r m a t i o n  p r o c e s s i n g  mechanisms ( e . g . ,  c a t e g o r i z a t i o n )  t o  become 

d e - a u t o m a t i z e d  ( G i l l  & Brenman,  1959;  Cohen e t  a l . ,  19&2; Deikman,  

1966) .  The n o t i o n  o f  d e - a u t o m a t i z a t i o n  was d e v e l o p e d  by G i l l  and 

Brenman;  t h e  t e r m r e f e r s  t o  t he  r e - o r g a n i z a t i o n  o f  a c t i o n s  and i n ­

t e r n a l  mechanisms which have  become r o u t i n e  and a u t o m a t i c  ( i . e . ,
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a u t o m a t i z e d )  , and hence  f u n c t i o n  w i t h o u t  c o n s c i o u s  e f f o r t  o r  d i r e c ­

t i o n .  In s e l f - r e g u l a t i o n  t r a i n i n g  we r e i n v e s t  a t t e n t i o n  in s i m p l e  

p e r c e p t u a l  e v e n t s  w h i l e  d e i n v e s t i n g  a t t e n t i o n  f rom h i g h e r  t h i n k i n g  

p r o c e s s e s .  I t  seems l i k e l y  t h a t  a s  a r e s u l t  p h y s i o l o g i c a l ,  c o g n i t i v e  

and a f f e c t i v e  p r o c e s s e s  t h a t  were  r o u t i n e ,  a u t o m a t i c  and " o u t s i d e "  

o f  c o n s c i o u s  a wa r e n e s s  may e n t e r  t h e  r ea l m o f  c o n s c i o u s n e s s .

I f  s e l f - r e g u l a t i o n  t r a i n i n g  does  r e s u l t  in s i g n i f i c a n t  c o g n i ­

t i v e  c h a n g e s ,  a s  t h e  r e s u l t s  f rom t h i s  s t u d y  s u g g e s t ,  we must  u n d e r ­

s t a n d  t h i s  p r o c e s s  f rom a t empora l  p e r s p e c t i v e .  In a phenomenol og­

i c a l  a n a l y s i s  o f  one form o f  m e d i t a t i o n  ( which i m p l i e s  one mode o f  

a t t e n t i o n a l  f u n c t i o n i n g ) ,  Brown (1977)  d e s c r i b e d  how o v e r  t i me  medi -  

t a t i o n  p r a c t i c e  r e s u l t s  in a s y s t e m a t i c  a nd  p r o g r e s s i v e  " d e s t r u c t u r ­

ing"  o f  p e r c e p t u a l  and c o g n i t i v e  o p e r a t i o n s .  What i s  p a r t i c u l a r l y  

i n t e r e s t i n g  i s  t h a t  t h i s  p r o c e s s  seems t o  o c c u r  d e v e l o p m e n t a 1ly in 

t he  r e v e r s e  o r d e r  o f  t h a t  o f  t h e  c h i l d ,  as  d e s c r i b e d  in t he  d e v e l o p ­

ment a l  t h e o r i e s  o f  Jean  P i a g e t .  Th i s  s u g g e s t s  t h a t  r e s e a r c h  in 

s e l f - r e g u 1a t i o n  and a l l  o f  t h e  s o - c a l l e d  a l t e r e d  s t a t e s  o f  c on ­

s c i o u s n e s s  must  u n d e r s t a n d  change  w i t h i n  a d e v e l o p me n t a l  c o n t e x t .  

A l t e r a t i o n s  in s e n s o r y  t h r e s h o l d s  may be one o f  t h e  r e s u l t s  o f  i n ­

t e r n a l  f o c u s i n g  a t t e n t i o n  and t h e  d e - a u t o m a t i z a t i o n  p r o c e s s .  These  

a l t e r a t i o n s  in s e n s o r y  t h r e s h o l d  l e v e l s  may a l l o w  f o r  an i n c r e a s e d  

a wa r e n e s s  o f  i n t e r n a l  s t a t e s .

A l t hough  c o g n i t i v e  f u n c t i o n s  p l ay  a c e n t r a l  r o l e  in t h e  v o l u n ­

t a r y  c o n t r o l  o f  i n t e r n a l  s t a t e s ,  e mo t i o n s  and a s s o c i a t e d  memor ies  

may a l s o  be f undament a l  component s  in t h i s  l e a r n i n g  p r o c e s s .  Emo­
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t i o n s  m o t i v a t e  and may t hu s  s u p p o r t  o r  i n h i b i t  l e a r n i n g .  The c a p a ­

c i t y  t o  v o l u n t a r i l y  c o n t r o l  i n t e r n a l  s t a t e s  may in f a c t  be p r e d i c t e d  

by c e r t a i n  a s p e c t s  o f  o u r  e m o t i o n a l  l i f e .

In t he  p r o c e s s  o f  u n d e r g o i n g  a u t o n o mi c  s e l f - r e g u l a t i o n  t r a i n i n g ,  

we f l o u n d e r  in a s t a t e  whe r e  t h e r e  i s  l i t t l e  o r i e n t a t i o n .  The f o l l o w ­

ing common c l i n i c a l  r e p o r t s  o f  t h e  b i o f e e d b a c k / s e l f - r e g u l a t i o n  t r e a t ­

ment  e x p e r i e n c e  i l l u s t r a t e  t h i s  p r o c e s s  o f  d e - a u t o m a t i z a t i o n :  d e ­

c r e a s e d  a b i l i t y  t o  a b s t r a c t  and g e n e r a l i z e ;  d i f f i c u l t y  in l o g i c a l  

t h i n k i n g  o r  p r ob l e m s o l v i n g ;  d i s o r g a n i z a t i o n  o f  t h o u g h t  and i n a b i l ­

i t y  t o  c o n c e n t r a t e ;  a l t e r a t i o n s  in t he  i n d i v i d u a l ' s  p e r c e p t i o n s  o f  

h i s  body and t h e  s u r r o u n d i n g  p h y s i c a l  e n v i r o n m e n t ;  v i s u a l  and a u d i ­

t o r y  i ma ge r y ;  i n a c c u r a t e  p e r c e p t i o n  o f  t i m e ;  d i f f i c u l t y  d i f f e r e n t i ­

a t i n g  i d e a s  f rom f a n t a s y ,  i d e a s  f rom i ma ge r y ,  i d e a s  f rom i l l u s o r y  

phenomena due t o  e x t r a n e o u s  s t i m u l i ;  f e a r s  o f  go i ng  i n s a n e ,  and o f  

l o s i n g  t h e  a b i l i t y  t o  t a l k  o r  move and f e a r s  o f  d y i n g ;  memor ies  o f  

loved ones  who a r e  dead o r  u n r e a c h a b l e .

A l t h o u g h  i t  i s  j u s t  t h i s  s t a t e  o f  " u n c o n n e c t e d n e s s "  whi ch  may 

in p a r t  a l l o w  new c o g n i t i v e - s o m a t i c  c o n n e c t i o n  t o  be made ( e . g . ,  

a u t onomi c  s e l f - r e g u 1 a t i o n )  , i t  a l s o  c r e a t e s  a s t a t e  which a l l o w s  and 

p e r h a p s  even f o s t e r s  i m p u l s e s ,  p r i m i t i v e  e mo t i ons  and memor ies  t o  

s t i r .  I s u g g e s t  t h a t  t h i s  d i s s o l v i n g  o f  b o u n d a r i e s  and c o n n e c t i o n s  

may e voke  t h e  a r c h a i c  f e a r  o f  b e i n g  a l o n e .  Al t hough  a v a r i e t y  o f  

f a c t o r s  t h a t  h e l p  t o  d e f i n e  t h e  s e l f - r e g u l a t i o n  t r a i n i n g  e x p e r i e n c e  

( such  as  r a d i c a 1 c o g n i t i v e  s h i f t s ,  p h y s i c a l  i s o l a t i o n ,  low a r o u s a l  

and p s y c h o l o g i c a l  u n c e r t a i n t y )  may h e l p  t o  e x p l a i n  how t h e s e  f e a r s
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a r e  g e n e r a t e d ,  t h e r e  i s  no " r e a l i s t i c "  way o f  c o m p l e t e l y  e x p l a i n i n g

t h e  u n c o n s c i o u s  f e a r  o f  g o i ng  i n t o  d e e p l y  r e l a x e d  s t a t e s — j u s t  as

t h e r e  i s  no " r e a l i s t i c "  way o f  u n d e r s t a n d i n g  a c h i l d ' s  f e a r  o f  t h e

d a r k .  The o r i g i n  o f  t h i s  f e a r  p r o b a b l y  r e s t s  on t h e  f a c t  t h a t  as

i n f a n t s ,  we a r e  t o t a l l y  d e p e n d e n t  on o t h e r s  f o r  s u r v i v a l .  Being

a l o n e  f o r  an e x t e n d e d  p e r i o d  w i l l  r e s u l t  in d e a t h .  As Bowl by

(1973)  d e s c r i b e s :

A t e n d e n c y  t o  r e a c t  w i t h  f e a r  t o  e a c h  o f  t h e s e  common 
s i t u a t i o n s — p r e s e n c e  o f  s t r a n g e r s  o r  a n i m a l s ,  r a p i d  
a p p r o a c h ,  d a r k n e s s ,  loud n o i s e ,  and be i ng  a l o n e - - i s  
r e g a r d e d  as  d e v e l o p i n g  as  a r e s u l t  o f  g e n e t i c a l l y  
d e t e r m i n e d  b i a s e s  t h a t  i ndeed  r e s u l t  in a " p r e p a r e d ­
n e s s  t o  meet  r ea l  d a n g e r s . "  F u r t h e r m o r e ,  i t  i s  h e l d
s uc h  t e n d e n c i e s  o c c u r  n o t  o n l y  in a n i m a l s  b u t  in man
h i m s e l f  and a r e  p r e s e n t  n o t  o n l y  d u r i n g  c h i l d h o o d  bu t  
t h r o u g h o u t  t h e  whol e  span o f  l i f e .  Approached  in 
t h i s  way,  f e a r  o f  b e i n g  s e p a r a t e d  u n w i l l i n g l y  f rom 
an a t t a c h m e n t  f i g u r e  a t  any phas e  o f  t h e  l i f e - c y c l e  
c e a s e s  t o  be a p u z z l e  a nd ,  i n s t e a d ,  becomes c l a s s i ­
f i a b l e  as  an i n s t i n c t i v e  r e s p o n s e  o f  t he  n a t u r a l l y  
o c c u r r i n g  c l u e s  to an i n c r e a s e d  r i s k  o f  da nge r  
(Bowlby,  1973,  p.  8 6 ) .

1 t h i n k  t h a t  t h e  ongo i ng  p r a c t i c e  o f  r e l a x a t i o n  and s e l f - r e g u ­

l a t i o n  p r o c e d u r e s  may a c t i v a t e  t h e  e x p e r i e n c e  o f  b e i n g  a l o n e .  At 

a l i t e r a l  l e v e l ,  when t h e  p a t i e n t  p r a c t i c e s  s e l f - r e g u 1 a t i o n  p r o ­

c e d u r e s ,  t h e  " o t h e r "  (be i t  t h e r a p i s t ,  f a m i l y ,  o r  f r i e n d s )  u s u a l l y

goes  away,  l e a v i n g  t h e  p a t i e n t  in s o l i t u d e .  I t h i n k  t h a t  t h e  a c t u a l

s o c i a l  a l o n e n e s s  and s o m a t i c  r e l a x a t i o n  s t i m u l a t e s  u n c o n s c i o u s  s e n ­

s a t i o n s  and memor ies  o f  o t h e r s  moving away and r e l a t e d  e mo t i o n s  o f  

f e a r .  Al t hough  n o t  a lways  c o n s c i o u s ,  t h e  e x p e r i e n c e  o f  " o t h e r s  

moving away" i s  a n x i e t y  p r o v o k i n g .

I t h i n k  t h a t  t h e  e x p e r i e n c e  o f  " o t h e r s  moving away" and t h e



f e a r  o f  b e i n g  a l o n e  may m o t i v a t e  i n d i v i d u a l s  t o  s t o p  r e l a x a t i o n / s e l f -  

r e g u l a t o r y  p r a c t i c e .  As a d e f e n s e  a g a i n s t  a n x i e t y ,  p a t i e n t s  may b e ­

come " b o r e d , "  " d i s i n t e r e s t e d , "  o r  " f o r g e t f u l "  w i t h  home p r a c t i c e .  

( P r a c t i c e  o f  r e l a x a t i o n  and s e l f - r e g u l a t i o n  e x e r c i s e s  i s  e s s e n t i a l  

f o r  t h e  l o n g - t e r m  a s s i m i l a t i o n  o f  a u t onomi c  s e l f - c o n t r o l  i n t o  e v e r y ­

day l i f e . )  Thi s  "bordeom"  and " f o r g e t f u l n e s s "  may p s y c h o l o g i c a l l y  

r e p r e s e n t  t h e  p a t i e n t ' s  moving away from an a n x i e t y - p r o v o k i n g  e x ­

p e r i e n c e .  M o t i v a t i o n  n o t  t o  p r a c t i c e  may be e x p e r i e n c e d  in bo t h  t he  

i n i t i a l  t r e a t m e n t  pha s e  and p a r t i c u l a r l y  when t he  p a t i e n t s  a r e ,  f o r  

a l l  p r a c t i c a l  p u r p o s e s ,  p r a c t i c i n g  on t h e i r  own. I t  i s  n o t  s u r p r i s ­

ing t h a t  t h e  f e a r  o f  b e i n g  a l o n e  would become h e i g h t e n e d  when t he  

p a t i e n t  i s  p r a c t i c i n g  w i t h o u t  t h e  e mo t i o n a l  s u p p o r t  and a t t e n t i o n  o f  

t h e  t h e r a p i s t .  In f a c t ,  t h i s  f e a r  may h e l p  t o  e x p l a i n  a c u r r e n t  

c l i n i c a l  en i gma ;  why so many i n d i v i d u a l s  who i n i t i a l l y  d e m o n s t r a t e  

a u t onomi c  s e l f - c o n t r o l  a b i l i t i e s  l a t e r  s t o p  p r a c t i c i n g ,  even when 

t h i s  may s i g n i f i c a n t l y  a g g r a v a t e  p s y c h o s o m a t i c  d i s o r d e r s  and p e r ­

sona l  d i s c o m f o r t .

In l i g h t  o f  t h i s ,  i t  i s  s u g g e s t e d  t h a t  t h e  t h e r a p e u t i c  a l l i a n c e  

i s  a c r i t i c a l  f a c t o r  in s u c c e s s f u l  s e l f - r e g u l a t i o n  t r e a t m e n t ,  f o r  i t  

p r o v i d e s  an u n c o n s c i o u s  c o u n t e r - b a 1ance  t o  t he  p o t e n t i a l l y  o v e r ­

whelming f e a r  o f  b e i n g  a l o n e  and a medium f o r  worki ng  w i t h  t h e s e  

f e a r s .  At an u n c o n s c i o u s  l e v e l ,  I b e l i e v e  t h a t  t h e  t h e r a p e u t i c  r e ­

l a t i o n s h i p  p r e v e n t s  t he  f e a r  o f  b e i n g  a l o n e  f rom becoming a maj or  

s o u r c e  o f  r e s i s t a n c e  in t h e  i n i t i a l  t r e a t m e n t  p h a s e .  I t  i s  a common 

o c c u r r e n c e  t h a t  p a t i e n t s  can bo t h  r e l a x  more e a s i l y  in t he  o f f i c e
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t han  a t  home,  and d e s c r i b e  how t h e y  r e a s s u r i n g l y  i magined h e a r i n g  

t h e  v o i c e  o f  t he  t h e r a p i s t  d u r i n g  home p r a c t i c e .  I t  may o n l y  be by 

p r o v i d i n g  an e n v i r o n m e n t  o f  s a f e t y  t h a t  t h e  t h e r a p i s t  can h e l p  h i s  

p a t i e n t  t o  l e a r n  t o  r e l a x  and v o l u n t a r i l y  c o n t r o l  i n t e r n a l  s t a t e s .

My own c l i n i c a l  o b s e r v a t i o n s  s u g g e s t  t h a t  f o r  a s i g n i f i c a n t  number  

o f  p a t i e n t s  e i t h e r  t h e  s e l f - c o n t r o l  p r o c e d u r e s  o r  t h e  t h e r a p e u t i c  

r e l a t i o n s h i p  a l o n e  i s  i n e f f e c t i v e ,  but  r a t h e r  t h e  c o mb i n a t i o n  o f  

t h e  two e n a b l e s  s u c c e s s f u l  l e a r n i n g  to o c c u r .

The p r o c e s s  o f  d i s c o v e r i n g  new p a r t s  and i n t e r - r e l a t i o n s h i p s  

w i t h i n  o n e s e l f — be i t  a u t onomi c  o r  o t h e r w i s e - - a n d  t h e  a b i l i t y  t o  

i n t e g r a t e  t h i s  l e a r n i n g  i n t o  e v e r y d a y  l i f e  may be more d e p e n d e n t  

on t h e  t h e r a p e u t i c  r e l a t i o n s h i p  t ha n  we have  r e a l i z e d .  I f  t he  t h e r a  

p e u t i c  e n v i r o n m e n t  i s  e x p e r i e n c e d  as  much more s a f e  and c o n d u c i v e  t o  

s e l f - r e g u 1 a t o r y  l e a r n i n g  t han  home p r a c t i c e ,  p e r h a p s  we need to a s k  

o u r s e l v e s  how we can b e s t  a l l o w  p a t i e n t s  t o  " i n t e r n a l i z e "  t h e  t h e r ­

a p e u t i c  r e l a t i o n s h i p  i n t o  t h e i r  own l i v e s .  I n i t i a l l y  t h i s  " e n v i r o n ­

ment"  h e l p s  t o  r e g u l a t e  f o r c e s  t h a t  i n t e r f e r e  w i t h  t h e  l e a r n i n g  

p r o c e s s  f o r  t he  p a t i e n t .  These  f o r c e s  t h a t  we a t t e m p t  t o  r e g u l a t e  

f o r  t h e  p a t i e n t  i n c l u d e  b o t h  e x t e r n a l  and i n t e r n a l  f a c t o r s .  There  

a r e  a v a r i e t y  o f  e n v i r o n m e n t a l  f a c t o r s  ( e . g . ,  loud n o i s e s  and pe op l e  

i n a d v e r t e n t l y  w a l k i n g  i n t o  t h e  t r e a t m e n t  room) and i n t e r n a l  c o n c e r n s  

( e . g . ,  t he  f e a r  o f  b e i n g  a l o n e )  t h a t  nay i n t e r f e r e  w i t h  t h i s  l e a r n ­

ing p r o c e s s .  I t h i n k  t h a t  i t  i s  i m p o r t a n t  t o  r e c o g n i z e  t h a t  t h e  

t h e r a p e u t i c  e n v i r o n m e n t  c o n s i s t s  o f  i n t e r p e r s o n a l ,  e m o t i o n a l ,  p r o ­

c e d u r a l ,  s p a t i a l  and t empora l  f a c t o r s ,  c ombi n i ng  t o  p r o v i d e  a model



t h a t  p a t i e n t s  a d o p t  a s  t h e y  g r a d u a l l y  i n t e g r a t e  s e l f - r e g u l a t o r y  

l e a r n i n g  i n t o  t h e i r  l i v e s .  I f  e v e n t u a l l y  t he  p a t i e n t ,  f o r  w h a t e v e r  

r ea s on ,  i s  u n a b l e  t o  a d o p t ,  i n t e g r a t e  o r  i n t e r n a l i z e  t h i s  e n v i r o n ­

ment ,  I t h i n k  t h a t  l o n g - t e r m  a s s i m i l a t i o n  o f  l e a r n i n g  w i l l  t e n d  to  

f a i  1.

The f e a r  o f  be i ng  a l o n e  may be a f a c t o r  t h a t  i n h i b i t s  a u t o n o ­

mic s e l f - r e g u l a t o r y  l e a r n i n g .  However ,  s e l f - r e g u l a t o r y  l e a r n i n g  

may a l s o  i n c r e a s e  t he  e mo t i o n a l  c a p a c  i t y  t o  be a l o n e  f o r  some i n d i ­

v i d u a l s .  By " b e i n g  a l o n e "  I mean an e x i s t e n t i a l  and e mo t i o n a l  

s e n s e  o f  o n e ' s  s e p a r a t e n e s s .  I am n o t  s p e a k i n g  o f  l i t e r a l l y  be i ng  

a l o n e ,  o r  when we f a n t a s i z e  t h a t  we a r e  w i t h  " o t h e r s . "  I am not  

s p e a k i n g  o f  an a n x i o u s  s e n s e  o f  l o n e l i n e s s  o r  a d e f e n s i v e l y  w i t h ­

drawn s t a t e  t h a t  o f t e n  i m p l i e s  an e x p e c t a t i o n  o f  p e r s e c u t i o n .  I 

t h i n k  t h a t  t h e  c a p a c i t y  t o  be a l o n e  on an e m o t i o n a 1 l e v e l  r e p r e s e n t s  

a h i g h l y  d e v e l o p e d  s e n s e  o f  autonomy or  i n d i v i d u a t i o n .  I t h i n k  

t h a t  c o g n i t i v e l y  t h e  c a p a c i t y  t o  v o l u n t a r i l y  r e g u l a t e  au t onomi c  

s t a t e s  r e p r e s e n t s  a h i g h l y  d e v e l o p e d  l ev e l  o f  a t t e n t i o n a l  f u n c t i o n ­

i ng.  When we d e v e l o p  t h e  l a t t e i — a s  in s e l f - r e g u 1 a t i o n  t r e a t m e n t - -  

we may i n d i r e c t l y  a i d  in t he  c a p a c i t y  to be a l o n e ,  b e c a u s e  t he  

p r a c t i c e  i t s e l f  i n v i t e s  t h e  d i s c o v e r y  o f  new p a r t s  o f  o u r s e l v e s  

and t h e  e x p e r i e n c e  o f  o u r  e s s e n t i a l  a l o n e n e s s  in t h e  w o r l d .

To be a l o n e  in t he  s e n s e  t h a t  I am u s i n g  i t ,  depends  in p a r t  

on t h e  e x t e n t  o f  o u r  s e l f - a w a r e n e s s .  As s u c c e s s f u l  s e l f - r e g u l a t o r y  

t r e a t m e n t  e n a b l e s  us t o  become awar e  o f  "new" a s p e c t s  o f  o u r s e l v e s ,  

i t  a i d e s  in o u r  c a p a c i t y  t o  be a l o n e .  W i n n i c o t t  (1958)  s u g g e s t s
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t h a t  t h e  c a p a c i t y  t o  be a l o n e  depends  upon t h e  e x p e r i e n c e  " o f  be ing  

a l o n e ,  as an i n f a n t  and s ma l l  c h i l d ,  in t h e  p r e s e n c e  o f  t h e  mother "  

(p.  3 6 ) .  In s e l f - r e g u l a t i o n  t r a i n i n g ,  i t  i s  t he  t h e r a p i s t  ( l i k e  t he  

mother  w i t h  t h e  i n f a n t )  who a s s i s t s  and v a l i d a t e s  t h e  r e a l i t y  o f  

d i s c o v e r i n g  "new" p a r t s  o f  t h e  p a t i e n t ,  and t he  e x p e r i e n c e  o f  s e p a r ­

a t i o n .  Al t hough  b i o f e e d b a c k  ha r dwa r e  s i g n i f i c a n t l y  a i d s  t h e  s e n s o r y  

r e c o g n i t i o n  p r o c e s s ,  t h e  p a t i e n t  o f t e n  needs  t o  have  t h e  r e a l i t y  o f  

s e n s a t i o n  ( no t  t o  men t i on  i mage ry ,  i d e a t i o n  and e mo t i o n s )  v a l i d a t e d ,  

f o r  t he y  a r e  o f t e n  n o v e l ,  b e w i l d e r i n g  and a t  t imes  f r i g h t e n i n g .  I t  

may o n l y  be v i a  t h e  t h e r a p i s t ' s  v a l i d a t i o n  o f  t h e s e  e x p e r i e n c e s  

t h a t  t he  p a t i e n t  comes t o  a c c e p t  t h e s e  p a r t s  o f  h i m s e l f .  Thus ,  in 

a f undamen t a l  s e n s e ,  t h e  t h e r a p i s t  may a l l o w  t he  p a t i e n t  t o  be a l o n e  

w i t h  h i s  " h i d d e n "  p a r t s .  The d i s c r i m i n a t i o n ,  r e c o g n i t i o n  and a c ­

c e p t a n c e  o f  i n t e r n a l  s t a t e s  may e n a b l e  s e l f - r e g u l a t i o n  to o c c u r ,  and 

may s i m u l t a n e o u s l y  e n a b l e  a d e v e l o p i n g  c a p a c i t y  t o  be w i t h  new p a r t s  

o f  o n e s e l f ,  t o  be a l o n e .  Thi s  r a i s e s  a number  o f  q u e s t i o n s :  Do

i n d i v i d u a l s  a t  d i f f e r e n t  p s y c h o l o g i c a l  l e v e l s  o f  m a t u r i t y  o r  i n d i ­

v i d u a t i o n ,  have  d i f f e r i n g  c a p a c i t i e s  t o  l e a r n  au t onomi c  s e l f - r e g u ­

l a t i o n ?  Wi l l  s u c c e s s f u l  t r a i n i n g  i n c r e a s e  psycho 1o g i c a 1 m a t u r i t y  

in a l l  i n d i v i d u a l s ,  o r  o n l y  t h o s e  who have r ea c he d  a c e r t a i n  l e v e l  

o f  i n d i v i d u a t i o n  o r  e mo t i o n a l  deve l opmen t ?  Even i f  s e 1f - r e g u 1 a t i o n  

t r a i n i n g  i n c r e a s e s  o u r  a wa r e n e s s  o f  new p a r t s  o f  o u r s e l v e s ,  does  i t  

a l s o  s u p p o r t  an i n t e g r a t i o n  o f  t h i s  a wa r e ne s s  i n t o  e v e r y d a y  l i f e ?

In summary,  i t  has  been s u g g e s t e d  t h a t  b e f o r e  we may f u l l y  

i n t e r p r e t  p h y s i o l o g i c a l  i n f o r m a t i o n  in b i o f e e d b a c k / s e l f - r e g u 1 a t i o n



l e a r n i n g ,  we mus t  u n d e r s t a n d  t h e  p s y c h o l o g i c a l  o r g a n i z a t i o n  o f  t he  

l e a r n e r .  A l t hough  t h e  n a t u r e  o f  b i o f e e d b a c k  l e a r n i n g  i s  m u l t i ­

d e t e r m i n e d ,  l i t t l e  a t t e n t i o n  has been p a i d  t o  t h e  s o c i a l ,  e mo t i o n a l  

and c o g n i t i v e  p r o c e s s e s  t h a t  e n a b l e  a n d / o r  i n h i b i t  a u t o n o mi c  s e l f -  

r e g u l a t i o n .

B i o f e e d b a c k / S e l f - R e g u l a t i o n  P r o c e d u r e s  a s  a T h e r a p e u t i c  Approach

The r e s u l t s  o f  t h e  c u r r e n t  s t u d y  s u p p o r t  t h e  n o t i o n  t h a t  b i o -  

f e e d b a c k / s e l f -  r egu l  a t  i on p r o c e d u r e s  may be a u s e f u l  a p p r o a c h  f o r  

e s s e n t i a l  h y p e r t e n s i v e  a d u l t s  t o  r e g u l a t e  b l ood  p r e s s u r e ,  when used 

in c o n j u n c t i o n  w i t h  t he  t h e r a p e u t i c  r e l a t i o n s h i p .  I t  i s  s u g g e s t e d  

t h a t  e a ch  t r e a t m e n t  pr ogram s h o u l d  be i n d i v i d u a l l y  t a i l o r e d  f o r  each 

p a t i e n t  t o  i n s u r e  maximal  c l i n i c a l  e f f i c a c y  and t h a t  t h e  p o t e n t i a l l y  

d i s t u r b i n g  a s p e c t s  o f  t h e  s e  1 f - r e g u  1 a t i on p r a c t i c e  be recogn' i  zed and 

p e r h a p s  even a n t i c i p a t e d  by t he  t h e r a p i s t .  However ,  i t  i s  p r em a t u r e  

t o  s p e c u l a t e  on t h e  t h e r a p e u t i c  m e r i t s  o f  t h e s e  r e l a x a t i o n / b i o f e e d ­

back p r o c e d u r e s  w i t h o u t  more l ong t erm f o l l o w - u p  d a t a .  For i n s t a n c e ,  

i t  i s  p o s s i b l e  t h a t  many p a t i e n t s  who in f a c t  l e a r n  t o  v o l u n t a r i l y  

r e g u l a t e  b l ood  p r e s s u r e  and o t h e r  p h y s i o l o g i c a l  p r o c e s s e s  w i l l  s t o p  

s e l f - r e g u l a t i o n  p r a c t i c e s  a f t e r  t h e  i n i t i a l  t r e a t m e n t  p h a s e .  Th i s  

w i l l  r e s u l t  in a l l  l i k e l i h o o d  in a r e t u r n  t o  p r e t r e a t m e n t  p r e s s u r e  

l e v e l s .  Th i s  would r a i s e  s e r i o u s  q u e s t i o n s  abou t  t he  t h e r a p e u t i c  

v a l u e  o f  b i o f e e d b a c k / s e 1f - r e g u  1 a t i o n  p r o c e d u r e  as  a s h o r t  t e rm t r e a t ­

m e n t . Re s e a r c h  in how long p a t i e n t s  need  t o  c o n t i n u e  r e l a x a t i o n /  

se  1 f - r e g u l  a t  ion p r a c t i c e  t o  m a i n t a i n  s u s t a i n e d  r e d u c t i o n s  and what
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f a c t o r s  s u p p o r t  (and i n h i b i t )  home p r a c t i c e  i s  s o r e l y  n e e de d .  Re­

s e a r c h  o f  t h i s  k i nd  w i l l  h e l p  t o  ans wer  t h e  q u e s t i o n  o f  how u s e f u l  

b i o f e e d b a c k  and s e 1f - r e g u l a t  ion p r o c e d u r e s  a r e  as  a t h e r a p e u t i c  

a p p r o a c h .

F u r t h e r m o r e ,  t he  i mp o r t a n c e  o f  t he  t h e r a p i s t - p a t i e n t  r e l a t i o n ­

s h i p  p e r  s e ,  i s  an i m p o r t a n t  a s p e c t  o f  s e l f - r e g u l a t i o n  t r e a t m e n t  

p r ograms  t h a t  needs  t o  be more f u l l y  u n d e r s t o o d  t o  a s s e s s  t h e  v a l u e  

o f  b i o f e e d b a c k / s e l f - r e g u 1 a t  ion p r o c e d u r e s  a s  a t h e r a p e u t i c  a p p r o a c h .

S u g g e s t i o n s  f o r  F u r t h e r  Re s e a r c h

From t h e  p e r s p e c t i v e  o f  bo t h  m e t h o d o l o g i c a l  and c l i n i c a 1 / t h e o ­

r e t i c a l  i s s u e s ,  t he  r e s u l t s  o f  t h e  c u r r e n t  s t u d y  s u g g e s t  a v a r i e t y  

o f  f u r t h e r  r e s e a r c h  q u e s t i o n s ,  some o f  whi ch  have a l r e a d y  been men­

t i o n e d  a bove .  Re ga r d i ng  t h e  p h y s i o l o g i c a l  d a t a  o f  t h i s  s t u d y ,  i t  

would be w o r t h w h i l e  t o  a s s e s s  in a s e r i e s  o f  c o n t r o l l e d  compar i s on  

s t u d i e s ,  t he  r e l a t i v e  i mp o r t a n c e  o f  v a r i o u s  p o t e n t i a l l y  t h e r a p e u t i c  

f a c t o r s  in s e 1f - r e g u 1 a t i o n  l e a r n i n g  ( e . g . ,  b i o f e e d b a c k ,  amount  o f  

c o n t a c t  w i t h  t h e  t h e r a p i s t ,  v a r i o u s  k i n d s  o f  c o g n i t i v e / s o m a t i c  

s t r a t e g i e s  a l o n e  and in v a r i o u s  c o m b i n a t i o n s ) .  As me n t i o n e d  a b o v e ,  

i t  w i l l  a l s o  be i m p o r t a n t  t o  u n d e r s t a n d  how long p a t i e n t s  need to 

c o n t i n u e  t o  p r a c t i c e  r e l a x a t i o n / s e l f - r e g u l a t i o n  p r o c e d u r e s  in o r d e r  

t o  m a i n t a i n  s u s t a i n e d  r e d u c t i o n s .  Long t e r m f o l l o w - u p  s t u d i e s  a r e  

in o r d e r  a t  t h i s  t i me .

I t  would a l s o  be o f  i n t e r e s t  t o  a s s e s s  w h e t h e r  t h e  a t t e n t i o n a l  

and p e r c e p t u a l  changes  n o t e d  in t h i s  s t u d y  remain  s t a b l e  o v e r  t ime .  

I t  woul d  be t h e o r e t i c a l l y  i m p o r t a n t  as we l l  t o  a s s e s s  how o t h e r
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a s p e c t s  o f  c o g n i t i v e  and e mo t i o n a l  p r o c e s s e s  were  e f f e c t e d  d u r i n g  

t h i s  t y p e  o f  l e a r n i n g .  For  e x a mp l e ,  as  p e r c e p t u a l  d i s e m b e d d i n g  

a b i l i t i e s  o v e r l a p  w i t h  o n e ' s  g e n e r a l  i n t e l l i g e n c e ,  i t  w i l l  be im­

p o r t a n t  t o  d i f f e r e n t i a t e  t h e  r e l a t i v e  i mp o r t a n c e  o f  t h e  two c o g n i ­

t i v e  i n d i c e s  in t h e  v o l u n t a r y  c o n t r o l  o f  i n t e r n a l  p r o c e s s e s .  Thi s  

w i l l  e n a b l e  a more c o mp r e h e n s i v e  u n d e r s t a n d i n g  o f  t h e  r o l e  o f  

p s y c h o l o g i c a l  p r o c e s s e s  in a u t o n o m i c  s e 1f - r e g u 1 a t i o n  l e a r n i n g  t o  

be d e v e l o p e d .  In p a r t i c u l a r  i t  i s  i m p o r t a n t  t h a t  t h o s e  f a c t o r s  

t h a t  i n h i b i t  l e a r n i n g  be more f u l l y  u n d e r s t o o d .  F u r t h e r m o r e ,  

u n d e r s t a n d i n g  t h e  d e v e l o p m e n t a l  n a t u r e  o f  t h e s e  c h a n g e s  ( e . g . ,  

a t t e n t i o n a l  r e s t r u c t u r i n g )  o v e r  t ime  p r o v i d e s  an i n t e r e s t i n g  op ­

p o r t u n i t y  t o  exami ne  how l e a r n i n g  o c c u r s .

An o t h e r  ve r y  i m p o r t a n t  and e x c i t i n g  a r e a  o f  s t u d y  i s  t h e  r e ­

l a t i o n s h i p  be tween a u t o n o mi c  l e a r n i n g  and i n d i v i d u a l  d i f f e r e n c e s .  

What i mpac t  a v a r i e t y  o f  p e r s o n a l i t y  f a c t o r s  have on s u c c e s s f u l  

l e a r n i n g  w i l l  f u r t h e r  h e l p  t o  c l a r i f y  t h e  n a t u r e  o f  a u t onomi c  

1 e a r n  i n g .
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Appendi x  A

I n d i v i d u a l  Change S c o r e s

Sub­
j e c t

( De c r e a s e  in) 
Po s t  F o l - up  
B1ood B1ood 
P r e s .  P r e s . EFT BD PC DS

Ab-
s o r p .

Ri g h t  
Von 
F rey

Le f t
Von
Frey

B i o f e e d b a c k  Group

1 14/26 18/26 50 5 1 2 4 .12 - . 3 4

2 12/20 6 / 14 47 4 5 2 2 .81 .12

3 12/4 +2/+4 50 4 2 2 3 .10 .47

4 10/22 0 / 14 27 2 2 0 -3 .31 - . 0 5

5 6 / 4  . 2 / 6 52 9 3 1 5 .08 . 49

6 18/0 0/+4 5 -1 0 0 10 - . 3 1 ' - . 2 4

7 20/ 12 22/ 12 2 0 2 0 0 .51 .14

8 28 / 2 0 +10/10 37 6 2 2 0 0 - . 3 4

9 26/ 8 20 / 4 14 1 2 0 9 . 32 .23

10 20/10 22/ 12 27 3 3 0 -1 .39 .11

R e l a x a t i o n  Group 

11 14/10 14/0 28 0 -1 1 -1 .42 .49

12 +40/+8 +20/+2 2 - 4 0 -2 -5 .06 . 03

13 +4/+10 0/+6 0 0 0 0 8 .35 .13

14 + 10/6 + 12/6 7 0 7 1 -2 .31 - . 1 9

18 +4/4 +4/2 20 0 0 2 1 - . 3 4 - . 2 0
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I n d i v i d u a l  Change S c o r e s ,  c o n t i n u e d

Sub­
j e c t

( De c r e a s e  in) 
P o s t  Fo l - up  
Blood Blood 
P r e s .  P r e s . EFT BD PC DS

Ab-
s o r p .

Ri g h t
Von
Frey

L e f t
Von
Frey

R e l a x a t i o n  Group,  c o n t i n u e d

16 0 / 0 0 / 0 0 0 0 0 0 - . 0 1 0

17 +8/+A 0/ +2 0 - I -1 -1 0 . I k . 12

13 2 k / 10 1 0 / 2 A3 0 0 k -1 . 13 . 33

19 3 / 6 8 / 2 8 0 1 I 0 . 1 3 . Ok

20 k / k 6 / 6 29 1 0 3 2 . 0 2 0

Contro l

21

Group

V + 2 0 / 0 -1 -1 0 0 - . 3 1  ' - . 3 3

22 0/A + 1 0 / + 6 0 0 0 2 - . 2 1 . 1 9

23 0 / 0 0 / 0 1 5 -1 -1 - . 0 6 - . A 0

2 k 0 / 0 0 / 0 3 -1 -1 2 .A0 - . 2 2

25 0 / +2 0 / +2 0 -1 0 -1 . 00 . 02

26 2 / 0 +2 / 0 0 0 0 0 - . 0 2 - . 0 1

27 + 2 / k 0 / 2 k 0 0 -1 .3k . 26

23 0 / 0 0 / 0 - k 0 1 - 3 . 3 k . 2 0

29 0 / +2 +6 / +6 0 0 0 0 0 0

30 0 / +A 0 / 0 -1 0 0 5 . 03 - . 2 7
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