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Ahsf W& 

F i v e  s u b j e c t s  w i t h  clear cases o f  m u s c l e  c o n t r a c t i o n  

h e a d a c h e  were s c r e e n e d  from v o l a n t e e r s  w i t h  a s p e c i a l  

~ i a q n o s t i c  H e a d a c h e  Q u e s t i a n a i r e .  These s u b j e c t s  were t h e n  

t e s t e d  f o r  l o n g - t e r m ,  t r a i t  a n x i e t y  w i t h  speilberger's STAI- 

Trait I n v e n t o r y  a n d  f o r  t h e i r  f e e l i n g s  of i n t e r n a l  vs. 

e x t e r n a l  c o n t r o l  v i t h  B o t t e r ' s  I-E Scale. 

S u b j e c t s  s t a r t e d  k e e p i n g  d a i l y  h e a d a c h e  r e c o r d s  f o r  a t  

l e a s t  11 d a y s  b e f o r e  l a b o r a t o r y  t r a i n i n g  s e s s i o n s  began, a n d  

t h e y  c o n t i n u e d  r e c o r d  k e e p i n g  fo r  a t  l eas t  7 days a f t e r  

l a b o r a t o r y  t r a i c i t g  e n d e d .  

There uere t w o  t r e a t m e n t  g r o u p s :  (a) a v e r b a l  

i n s t r u c t i o n  g r o u p  which r e c e i v e d  s i x  laboratory s e s s i o n s  o f  

t a p e - r e c o r d e d  r e l a x a t i o n  i n s t r u c t i o n s ,  and (b) a combined  

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

t a p e -  r e c o r d e d  r e l a x a t i o n  i n s t r u c t i o n s  a l t e r n a t e d  w i t h  three 

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

t h e  m u s c l e s  i n  the b a c k  of the neck.  Bo th  g r o u p s  p r a c t i c e d  

d a i l y  r e l a x a t i o n  a t  home. 

E M G  r e c o r d i n g s  uere made foz  f o r e h e a d  a n d  back-of -neck  

m u s c l e s  f o r  a l l  s u b j e c t s  i n  a l l  l a b o r a t o r y  s e s s i o n s .  also ,  

h e a d a c h e  i n t e n s i t y  r e p o r t s  were taken a n d  t r a n s i e n t ,  

s u b j e c t i v e  a n x i e t y  was n e a  s u r e d  (STAI-state I n v e n t o r y )  a t  

t h e  b e g i n n i n g  a n d  a t  t h e  e n d  o f  l a b o r a t o r y  s e s s i o n s .  

Thare were some 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 s u l t s .  Two 



s u b j e c t s  showed a s i g n i f i c a n t  d e c r e a s e  i n  h a a d a c h e s  from t h e  

p r e -  t o  the p o s t - t r a i n i n g  p e r i o d .  And, f o r  t h e  whole  g r o u p ,  

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

t h e  t r a i n i n q  p e r i o d .  ( O n  t h e  h e a d a c h e  m e a s u r e s ,  n o  

d i f f e r e n c e s  were f o u n d  b e t w e e n  t h e  t r e a t m e n t  g r o u p s .  ) End- 

o f - s e s s i o n  n e c k  EMGs f o r  t h e  c o m b i n e d  t r e a t m e n t  s u b j e c t s  

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

whereas n e c k  EnGs f o r  v e r b a l  t r e a t m e n t  s u b j e c t s  d i d  n o t .  

Also, a c c o r d i n g  to  R o t t e r l s  I - E  Scale, t h e  g r o u p  f e l t  more 

e x t e r n a l l y  c o n t r o l l e d  t h a n  n o r m a l s .  

T h e r e  were p a t t e r n s  s u g g e s t e d  by t h e  d a t a  which were 

n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  b u t  which a r e  of i n t e r e s t .  

H e a d a c h e s  a p p e a r e d  t o  & g s a s g  from t h e  pre-training period 

t o  t h e  e a r l y  t r a i n i n g  p e r i o d .  End-of - s e s s i o n  forehead EHCs 

were rig&& a f t e r  s e s s i o n s  t u o  and f o u r  t h a n  after s e s s i o n s  

o n e  a n d  t h r e e  for b o t h  t r e a t m e n t  g r o u p s .  STAI-State scores 

d e c r e a s e d  most d u r i n q  s e s s i o n  o n e  and  b p s  d u r i n g  s e s s l o n  

two. Scattergrams i n d i c a t e d  some positive c o r r e l a t i o n  

be tween  f o r e h e a d  a n d  n e c k  EHG c h a n g e  s c o r e s  d u r i n g  v e r b a l  

i n s t r u c t i o n  s e s s i o n s  b u t  ~~~~~ c o r r e l a t i o n  d u r i n q  

b i o f e e d b a c k  t r a i n i n g  s a s s i c n s .  Also, there  was e v i d e n c e  for 

a p o s i t i v e  c o r r e l a t i o n  b e t w e e n  STAI-State c h a n g e  scores a n d  

h e a d a c h e  i n t  e n s l t y  c h a n q e  scores. 

A s e l f - r e g u l a t i n g ,  n e g a t i v e - f  e e d b a c k  system is 

s u g g e s t e d  t o  e x p l a i n  t h e  unexpected results. 
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W o l f f ,  a t  the end o f  h i s  c h a p t e r  e n t i t l e d ,  " f l u s c l e s  of 

t b e  Head a n d  Neck a s  a S o u r c e  of H e a d a c h e  a n d  Other P a i n  

( n u s c l e  C o n t r a c t i o n  H e a d a c h e )  n, s u m m a r i z e s  his s t u d i e s  o f  

m u s c l e  c o n  t r a c t i o n  h e a d a c h e s  t h u s :  " H e a d a c h e s  may r e s u l t  

f r o m  the s u s t a i n e d  c o n t r a c t i o n  of s k e l e t a l  muscle of t h e  

h e a d  a n d  neck,, . S u s t a i n e d  c o n t r a c t i o n  is a s o u r c e  of p a i n  

and p a r e s t  h e s i a  i n  t e n s e ,  a p p r e h e n s i v e  a n d  a n x i o u s  

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

p e r s i s t i n g  for  days, weeks, months ,  or  years (Wolff, 1972, 

pp.  559-560) .  

There a re  s e v e r a l  t r e a t m e n t  me thods .  The d r u g s  commonly 

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

a r e  a s p i r i n ,  s o m e t i m e s  w i t h  p h e n a c e t i n  and c a f f e i n e ,  or  

p h e n o b a r b i t a l  ( H o l v e y ,  1972 ,  p. 1274)  . B u t  " h e a d a c h e s  c a u s e d  

by s u s t a i n e d  m u s c l e  c c n t r a c t i o n  associated w i t h  l i f e  stress 

and e m o t i o n a l  t e n s i o n  a r e  o n l y  t e m p o r a r i l y  modified b y  

s e d a t i v e s  o r  a n a l q e s i c s ,  T r e a t m e n t  s h o u l d  be directed a t  

i m p r o v i n g  t h e  p a t i e n t ' s  a d j u s t m e n t "  (Plum, 1975, p, 618). 

n u s c l e  r e l a x a t i o n  t r a i n i n g  m e t h o d s  h a v e  l o n g  been u s e d  

f o r  treating s u c h  stress a n d  t e n s i o n .  Oat of t h e  many muscle 

r e l a x a t i o n  m e t h o d s  a v a i l a b l e ,  t h e  most coamomly u s e d  

( T a r l e r - B e n l o l o ,  1978) are P r o y 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 ,  

1938) ,  A u t o g e n i c  T r a i n i n g  ( S h u l t z  G L u t h e ,  1969) a n d ,  more 

r e c e n t l y ,  T r a n s c e n d e n t a l  n e d i t a t i o n  ( C a m p b e l l ,  1974 ;  



s c h w a r t z ,  1974; W a l l a c e  & Banson,  1969) . I n  t h e  first two 

methods ,  p a t i e n t s  sit  or  l i e  c o m f o r t a b l y  a n d  f o c u s  t h e i r  

a t t e n t i o n  on p a r t i c u l a r  body areas, o n e  area a t  a time, s u c h  

a s  t h e  forehead o r  t h e  right arm. P a t i e n t s  attend t o  a n d / o r  

m a n i p u l a t e  the s e n s a t i o n s  f r o m  t h e  area a n d  t h e n  q u i e t l y  

t e l l  t h e  a r e a  t o  relax. I n  T r a n s c e n d e n t a l  H a d i t a t i o n ,  the 

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

s i l e n t l y  r e p e a t s  o r  l * e x p e r i e n c e s n  a s p e c i a l  s o u n d  o r  word 

which h a s  been p r o v i d e d  by  t h e  i n ~ t r u c t o r .  

n u s c l e  r e l a x a t i o n  m e t h o d s  a n d  m e d i t a t i o n  seem to  

p r o d u c e  a cornnor. g r o u p  of p h y s i o l c g i c a l  c o r r e l a t e s ,  Benson 

a n d  h i s  c c l i e a q u e s  h a v e  r e v i e w e d  t h e  l i t e r a t u r e  on 

T r a n s c e n d e n t a l  n e d i t a t i o n ,  A u t o g e n i c  T r a f  n i n g ,  Ay p n o s i s ,  Zen 

and  Yoga a e d i t a  t i o n s ,  C o t e n  t i o n ,  S e n t i c  C y c l e s ,  and 

Progressive R e l a x a t i o n  (Benson,  1975; Benson,  Bear y & C a r o l ,  

1974)  l o o k i n q  f o r  common p h y s i o l o g i c a l  c o r r e l a t e s ;  a n d  t h e y  

h a v e  made v a l u a b l e  c o n t r i b u t i o n s  t o  r e s e a r c h  i n  t h i s  a r ea  

(Beary ,  Benson, & K l e a c h u c k ,  1974; Benson, 19'15). 

T c  describe t h i s  common g r o u p  of p h y s i o l o g i c a l  

c o r r e l a t e s ,  t h e y  h a v e  c o i n e d  t h e  term 9 ' r e l a x a t i o n  responsew. 

T h e  response @@appears t o  b e  a n  i n t e g r a t e d  h y p o t h a l a m i c  

response w h i c h  results i n  g e n e r a l i z e d  d e c r e a s e d  s y m p a t h e t i c  

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

p a r a s y m p a t h e t i c  a c t i v i t y .  . .The r e l a x a t i o n  r e s p o n s e  i n  man 

consists o f  c h a n g e s  o p p o s i t e  t o  t h o s e  of t h e  f i g h t  o r  f l i g h t  

r e s p o n s e w  (Benson, Beary, & carol ,  1974, pp, 37-38). 

Scms o f  t h e s e  r e l a x t i o n  m e t h o d s  h a v e  been t e s t e d  a s  



s p e c i f i c  treatments fo r  muscle t e n s i o n  headaches ( L u t h e  6 

s c h u l t z ,  1969; T a s t o  G H i n k l e ,  1973) ,  b u t  some o f  t h e  

s t u d i e s  seem m e t h o d o l o g i c a l l y  weak. The  T a s t o  a n d  H i n k l e  

s t u d y ,  f o r  i n s t a n c e ,  had  o n l y  six p a t i e n t s  a n d  n c  c o n t r o l  

g r o u p .  These methods are p r o m i s i n g ,  t h o u g h ,  a n d  v a r r a n t  

f u r t h e r  research. 

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

c o r r e l a t e s  of r e l a x a t i o n ,  i t  occurred t o  some i n v e s t i g a t o r s  

t h a t  p r o v i d i n g  t h e  s u b j e c t  with immediate i n f o r m a t i o n  

d i r e c t l y  from her or  h i s  own p h y s i o l o g i c a l  system m i g h t  a i d  

t h e  p r o c e s s  o f  becoming  r e l a x e d .  Thus ,  b i o f e e d b a c k  t r a i n i n g  

began p a r t 1  y merged w i t h  r e l a x a t i o n  t r a i n i n g  ( T a r l e r -  

B s n l o l o ,  1978) . 
One of t h e  p h y s i o l o g i c a l  correlates of m u s c l e  

r e l a x a t i o n  i s  a decrease o f  t h e  e lec t r i ca l  a c t i v i t y  w i t h i n  

t h e  r e l a x i n g  m u s c l e s .  T h i s  e l ec t r i ca l  a c t i v i t y ,  c a l l e d  

' ~ e l e c t r o m y o g r a p h i c N  ac ti v i  t y (nEHG") , can be d e t e c t e d ,  

a m p l i f i e d ,  a n d  u s e d  t o  m o d u l a t e  a v i s i b l e  or a u d i b l e  s i g n a l  

f e d  directly t o  t h e  s u b j e c t .  T h u s ,  "EUG biofeedback 

t r a i n i n g "  refers t o  a  p r o c e s s  i n  which s u b j e c t s  l e a r n  t o  

r e l a x  their m u s c l e s  by l a a r n i n g  t o  r e d u c e  the e l e c t r i c a l  

a c t i v i t y  i n  t h e i r  muscles by observing t h e  v a r y i n g  o u t p u t  of 

a s e n s i t i v e  e l e c t r o n i c  device which  d e t e c t s  a n d  amplifies 

this e l e c t r i c a l  a c t i v i t y .  



An i m p o r t a n t  s t u d y  i n  t h e  h i s t o r y  of EnG b i o f e e d b a c k  

was d o n e  b y  B u d z y n s k i ,  S t o y v a ,  Adler, a n d  H u l l a n e y  i n  1973. 

T h e y  s u g g e s t e d  that s u b j e c t s  c o u l d  l e a r n  t o  l o w e r  t h e  

r e s t i n g  l e v e l  o f  e lec t r ica l  a c t i v i t y  i n  t h e i r  own f r o n t a l e s  

( f o r e h e a d )  m u s c l e s  u s i n g  E 8 G  b i o f e e d b a c k  t r a i n i n g ,  a n d  t h a t  

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

t h e  s c a l p  a n d  n e c k  a n d  t h u s  r e d u c e  a u s c l a  contraction 

h e a d a c h e s .  B u d z y n s k i  et a l .  r a n  three t r e a t m e n t  g roups :  (a) 

a f r o n t a l i s  b i o f e e d b a c k  t r a i n i n g  g r o u p ,  (b) a p s e u d o -  

b i o f e e d b a c k  t r a i c i n g  c o n t r o l  g roup ,  a n d  ( c )  a n o n - t r a i n i n g  

c o n t r o l  g r o u p ,  S u b j e c t s  i n  the p s e u d o - b i o f e e d b a c k  g r o u p  

r e c e i v e d  a  s i g n a l  which  was n o t  c o n t i n g e n t  on t h e i r  own 

ruscle a c t i v i t y ,  The p s e u d o - s i g n a l s  were tape r e c o r d i n g s  o f  

real  s i g n a l s  f rom t h e  r e g u l a r  b i o f e e d b a c k  t r a i n i n g  group. 

S u b j e c t s  i n  both t h e  real- a n d  p s e u d o - f e e d b a c k  g r o u p s  

p r a c t i c e d  s i m p l e  r e l a x a t i o n  a t  home twice each d a y  In 

a d d i t i o n  t o  t h e i r  l a b o r a t o r y  t r a i n i n q  s e s s i o n s  with 

b i o f e e d b a c k .  B u d z y n s k i  e t al. f o u n d  t h a t  o n l y  t h e  g r o u p  

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

t h i s  decrease was l a r g e  a n d  c l i n i c a l l y  s i g n l f  i c a n t ,  

T h e r e  a r e  t w o  i m p o r t a n t  l i n e s  of d e v e l o ~ m e n t  i n  t h e  

s t u d i ~ s  done  s i n c e  t h e  s t u d y  by B u d z y n s k i  e t  al .  i n  1973: 

( a )  s t u d i e s  w h i c h  s e p a r a t e  a n d  c o m p a r e  c o m p o n e n t s  o f  t h e  

t r e a t m e n t  methods ir. the Budzynski  et al, study, and (b) 

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



g e n e r a t e d  t h e  h y p o t h e s e s  of t h a t  s t u d y ,  

d a i l y  p r a c t i c e  o u t s i d e  t h e  l a b o r a t o r y . . , "  T w i c e  e a c h  d a y  

p a t i e n t s  mere t o  t t . . . re lax  i n  t h e  same wag t h e y  h a d  i n  t h e  

l a b o r a t o r y  -- b u t  of c o u r s e ,  w i t h o u t  t h e  a i d  of a n y  

i n s t r u m e n t s M  (p. 487). P a t i e n t s  i n  b o t h  t h e  real- a n d  t h e  

p s e u d o - f  e e d b a c k  g r o u p  p r a c t i c e d  r e l a x a t i o n  a t  home, b u t  

n o t i c *  t h a t  b e c a u s e  t h e i r  home r e l a x a t i o n  was m o d e l l e d  o n  

t h e i r  l a b o r a t o r y  e x p e r i e n c e s  -- t h e y  were t o  " r e l a x  i n  the 

same way t h e y  had i n  t h e  l a b o r a t o r y "  -- t h e  home r e l a x a t i o n  

p r a c t i c e s  o f  t h e  two g r o u p s  were n o t  r e a l l y  m a t c h e d ,  a n d  so 

the d i f f  ereaces b e t w e e n  t h e  pseudo-  a n d  t h e  r e a l - b i o f e e d b a c k  

s i q n a l s  m i g h t  h a v e  been c o n f o u n d e d  w i t h  t h e  d i f f e r e n c e s  i n  

q u a l i t y  of t h e i r  home p r a c t i c e .  For this r a a s o n ,  it was n o t  

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

home r a l a x a t i o n  a l o n e  w o u l d  h a v e  r e d u c e d  h e a d a c h e s .  

H a y n e s ,  G r i f f i n ,  l o o n e y ,  a n d  P a r  ise  (1975) a d d r e s s e d  

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

r e l a x a t i o n  i n s t r u c t i o n  t r a i n i n g  w i t h  f r c n t a l i s  muscle 

b i o f e e d b a c k  t r a i n i n q  c n  s u b j e c t s  w i t h  m u s c l e  c o n t r a c t i o n  

headaches. T h e y  f o u n d  t h a t  b o t h  t r e a t m e n t  m e t h o d s  were 

e q u a l l y  e f f e c t i v e .  I n  another  s t u d y  b y  Hayces, Noselep, a n d  

EIcGowan (l975), n c r m a l  s u b j e c t s  w i t h o u t  h e a d a c h e s  were , 

t r a i n e d  for  a s i n g l e  s e s s i o n .  F r o n t a l i s  b i o f e e d b a c k  t r a i n i n g  

was c o m p a r e d  w i t h  p s e u d o - b i o f  e e d b a c k  t r a i n i n g  and w i t h  two 



t y p e s  o f  v e r b a l  r e l a x a t i o n  i n s t r u c t i o n s :  (a) passive 

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

s u g g e s t i o n s  t o  r e l a x ,  a n d  ( b )  more a c t i v e  r e l a x a t i o n  

i n s t r u c t i o n s  i n  which  s u b j e c t s  f o l l o w e d  s u g g e s t i o n s  f i r s t  t c  

t e n s e  t h e i r  m u s c l e s  and t h e n  t o  r e l a x  them. Real b i o f e e d b a c k  

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

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

d i f f e r e n c e  i n  e f f e c t i v e n e s s  b e t w e e n  v e r b a l  r e l a x a t i o n  

i n s t r u c t i o n  a n d  b i o f e e d b a c k  was n c t  s i g n i f i c a n t .  

A year l a t e r ,  i n  1976, C h e s n e y  a n d  S h e l t o n  compared  

v e r b a l  r e l a x a t i o n  i n s t r u c t i o n s ,  f r o n t a l i s  b i o f e e d b a c k ,  and a 

combined  verbal r e l a x a t i o n  - f r o n t a l i s  b i o f e e d b a c k  

t r e a t m e n t .  Both of t h e  s i n g l e  t r e a t m e n t  m e t h o d s  were e q u a l l y  

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

o n l y  t h e  combined t r e a t m e n t  method  s i g n i f i c a n t l y  r e d u c e d  

a v e r a g e  h e a d a c h e  i n t e n s i t y .  

Because cf t h e s e  f i n d i n g s ,  t h e  s u p e r i o r i t y  of f r o n t a l i s  

EHG b i o f e e d b a c k  is n o t  c lear ly  e s t a b l i s h e d .  (See a l s o  

s t u d i e s  b y  F a r n e s ,  1974; a n d  S i v e r s o n ,  1973.) 

A l e x a n d e r  (1  975) q u e s t i o n e d  t h e  h y p o t h e s i s  t h a t  

r e l a x a t i o n  o f  t h e  f r o n t a l i s  m u s c l e s  g e n e r a l i z e s  t o  other  

muscles. He a l s o  doubted t h e  h y p o t h e s i s  t h a t  s u b j e c t s '  

reports o f  s u b j ~ c t i v e  f e e l i n q s  o f  r e l a x a t i o n  c o r r e l a t e  w i t h  

f r o n t a l i s  EflG l e v e l s .  A l e x a n d e r ' s  s u b j e c t s  vere n o r m a l s  whc 



d i d  n o t  h a v e  h e a d a c h e s .  A l e x a n d e r  m e a s u r e d  EUG a c t i v i t y  from 

t h e  f r o n t a l i s ,  t h e  forearm, a n d  the l e y  w h i l e  his t r e a t m e n t  

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

w h i l e  h i s  c o n t r o l  s u b j e c t s  r e l a x e d  w i t h o u t  a n y  a i d s ,  During 

the t r a i n i n g  s e s s i o n s  s u b j e c t s  reported t h e i r  o v e r a l l  

f e e l i n g s  of  t e n s i o n - r e l a x a t i o n .  Alexander f o u n d  t h a t  

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

EBG l e v e l s  a n d  t h e  c o n t r o l s  d i d  n o t ,  r e l a x a t i o n  of t h e  

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

g e n e r a l i z e  t o  t h e  f o r e a r m  or t o  t h e  leg; i n  fact, f o r e a r m  

tension h a e a s e  dm I n  a d d i t i o n ,  h e  f c u  nd n o  c o r r e l a t i o n  

b e t w e e n  f r o n t a l i s  EMG l e v e l s  a n d  s u b j e c t s '  r e p o r t s  of  t h e i r  

f e e l i n q s  of t e n s i o n - r e l a x a t i o n ,  

A n o t h e r  s t u d y  c r i t i c a l  of t h e  e a r l y  work was d o n e  b y  

S h e d i v y  a n d  K l e i n m a n  i n  1977, T h e y  t r a i n e d  n o r m a l  s u b j e c t s  

t o  b o t h  decrease and i n c r e a s e  t h e i r  f r o n t a l i s  BHG levels 

u s i n g  b i o f e e d b a c k .  S u b j e c t s  were aware t h a t  they were 

i n c r e a s i n g  a n d  d e c r e a s i n g  f r o n t a l i s  t e n s i o n  b y  increasing o r  

d e c r e a s i n g  their f e e d b a c k  s i g n a l ,  The  r e s u l t s  u e r e  s imi la r  

t o  A l e x a n d e r ' s .  C h a n g e s  i n  f r o n t a l i s  EaG l e v e l s  d i d  n o t  

generalize t o  n e c k  m u s c l e s ,  a n d  s u b j e c t i v e  r e p o r t s  of  

t e n s i o n  d i a  n o t  c o r r e l a t z  w i t h  f r o n t a l i s  EUG l e v e l s ,  

Toward  a N e w  S t u d y  ------------- 

T h e s e  s t u d i e s  r a i s e  a number  of q u e s t i o n s .  F i r s t ,  was 

t h 5  e f f e c t i v e n e s s  of t h e  R u d z y n s k i  t r e a t m e n t  d u e  t o  

b i o f e e d b a c k  t r a i l l i n g  o r  d u e  t o  h i s  s u b  j o c t s '  home r e l a x a t i o n  



p r a c t i c e  o r  was i t  a r e s u l t  of b o t h ?  While t h e  E u d z y n s k i  e t  

al. p s e u d o - b i o f e e d b a c k  s u b j e c t s  (who d i d  home r e l a x a t i o n  

p r a c t i c e )  d i d  n o t  r e d u c e  t h e i r  h e a d a c h e s ,  s u b j e c t s  i n  t h e  

s t u d y  b y  Haynes  e t  a l .  a n d  s u b j e c t s  i n  t h e  s t u d y  by C h s s n e y  

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

i n s t r u c t i o n s  a n d  r e d u c e d  t h e i r  h e a d a c h e s  a s  well a s  t h o s e  

with b i o f e e d b a c k  t r a i n i n g .  To d i s e n t a n g l e  t h e s e  p o s s i b l y  

c o n f o u n d e d  effects, an improved method  would require the  use 

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

fo r  o n e  t r e a t m e n t  c o n d i t i o n .  

A s e c o n d  q u e s t i o n  arises f r o a  t h a  t w o  l i n e s  of 

i n v e s t i g a t i o n  d e s c r i b e d  above :  Uhg are r e s u l t s  froa t h e  two 

l i n e s  a p p a r e n t l y  c o n t r a d i c t o r y ?  Notice t h a t  o n e  i m p o r t a n t  

d i f f e r e n c e  b e t w e e n  t h e  two t y p e s  o f  i n v e s t i q a t i o n s  is t h a t  

mos t  s u b j e c t s  i n  t h e  s t u d i e s  w h i c h  c o m p a r e  c o m p o n e n t s  o f  t h e  

B u d z y n s k i  e t  al, t r e a t n e n t  had h e a d a c h e s ,  w h e r e a s  a l l  

s u b j e c t s  i n  t h e  s t u d i e s  w h i c h  c h a l l e n g e  t h e  B u d z y n s k i  e t  a l .  

h y p o t h e s e s  d i d  n o t  have h e a d a c h e s .  It seems p l a u s i b l e  t h a t  

b o t h  g e n e r a l i z a t i o n  of r d a x a t i o n  from the f r o n t a l i s  and 

c o r r e l a t i o n  be tween  s u b j e c t i v e  t e n s i o n  l e v e l s  a n d  f r o n t a l i s  

EBG l e v e l s  may b e  clear e f fec t s  i n  s u b j e c t s  w i t h  c o n t r a c t i o n  

h e a d a c h e s  b u t  may be much reduced i n  n o r a a l s .  I f  t h i s  were 

so, s t u d i e s  u s i n g  s u b j e c t s  wi th  h e a d a c h e s  would  b e  more 

l i k e l y  t o  s h o w  s i g n i f i c a n t  e f f e c t s .  For this r e a s o n ,  a n d  

b e c a u s e  t h e  i n t e n t  o f  t h i s  s t u d y  was t o  coapare c l i n i c a l  

e f f e c t i v e n e s s ,  i t  seemed more f r u i t f u l  t o  s t u d y  s u b j e c t s  

w i t h  c l e a r  cases of muscle c o n t r a c t i o n  headache .  



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

l i n e  r a p o r t e d  low c o r r e l a t i o n s  between s u b j e c t i v e  a n x i e t y  

n e a s u r e s  and ENG l e v e l s  (Haynes, f l o s e l y ,  a n d  ncGowan, 1975, 

p. 550; and S i v e r s o n ,  1 9 7 3 ,  p. 3037-8). b u t  none  compared  

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

~t seemed u s e f u l  t o  c o m p a r e  s u b j e c t i v e  t e n s i o n  reports w i t h  

r e p o r t s  of h e a d a c h e s .  

Tho t o t a l  a m o u n t  of b i o f e e d b a c k  t r a i n i n g  received by 

e a c h  o f  A l e x a n d e r ' s  s u b j e c t s  was 27  m i n u t e s  d i v i d e d  

throughout f i v e  t r a i n i n g  s e s s i o n s .  This may n o t  h a v e  been 

enough training t o  p r o d u c e  a d e t e c t a b l e  effect. T o  test f o r  

t h i s  p o s s i b i l i t y ,  s u b j e c t s  s h o u l d  r e c i e v e  more b i o f e e d b a c k  

t r a i n i n g .  

A l e x a n d e r  (1975, p. 661) makes a n  i m p o z t a n t  point a b o u t  

t h e  q e n e r a l i z a t i o n  of f r o n t a l i s  r e l a x a t i o n :  . t o  expect a 

t r a i n e d  r e d u c t i o n  i n  t e n s i o n  i n  one muscLe group t o  labd -29 

the r e d u c t i o n  i n  t e n s i o n  i n  a second ... grouF may be rather 

naive . ,, B i o f e e d b a c k  may be considerd b y  i ts v e r y  n a t u r e  

.. . a s  frigB&y-,g&gf;Fdmia r a t h e r  t h a n  a s  training 

d e s i g n e d  t o  promote genexgiiz&ipn. " F o r  t h e s e  r e a s o n s  i t  

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

t e n s i o n  h e a d a c h e  [ s u c h  a s  the m u s c l e s  i n  t h e  b a c k  o f  t h e  

neck) i n  a d d i t i o n  t o  t h e  f r o n t a l i s .  

I n  n o n e  of t h e  studies r e f e r r e d  t o  a b o v e  were t h e  

c r i t a r i a  for d i a g n o s i n g  n u s c l e  c o n t r a c t i o n  h e a d a c h e  mada 

explicit, m u s c l e  c o n t r a c t i o n  h e a d a c h e s  c a n  arise from causes 

other t h a n  p s y c h o l o g i c a l  stress, and  t h e y  can e a s i l y  be 



c o n f u s e d  w i t h  other k i n d s  of h e a d a c h e s .  It w o u l d  seem w o r t h  

k n o w i n g  t o  w h a t  extent t h e  muscle h e a d a c h e  s u b j e c t s  i n  the 

s t u d i a s  r e f e r r e d  t o  a b o v e  c a n e  from s imi la r  p o p u l a t i o n s ,  a n d  

a s t u d y  w h i c h  a a d e  the s u b j e c t s *  c h a r a c t e r i s t i c s  more  

e x p l i c i t  w o u l d  b e  a n  i n p r o v e n e n t .  

The patients of B u d z y n s k i  e t  al .  p l o t t e d  t h e i r  d a i l y  

h e a d a c h e  a c t i v i t y  o n  g r a p h s .  Haynes, G r i f f i n ,  Hooney,  a n d  

p a r i s e  (p.  678) c r i t i c i z e d  t h i s  method of self reporting a n d  

s u g g e s t e d  t h a t  u s i n g  d a t a  s h e e t s  w i t h o u t  g r a p h s  n i g h t  r e d u c e  

s u b j e c t s '  e v a l u a t i o n  of t h e i r  "progress" a n d  t h e r e b y  r e d u c e  

r e s p o n s e  b i a s .  A l s o ,  H a y n e s  e t  a l .  stressea t h e  need f o r  a n  

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

r e d u c e  t h e  r e a c t i v e  e f fec ts  of s e l f - o b s e r v a t i o n .  B o t h  t h e s e  

p r a c t t c e s  mere a d o p t e d  f c r  t h e  p r e s e n t  s t u d y .  

T h e  present study is i n  l i n e  w i t h  t h o s e  w h i c h  s e p a r a t e  

a n d  compare c c c f  ounded c o m p o n e n t s  of the o r i g i n a l  study by 

Budzynski et  a l .  I t  c o i n p a r e s  a combined verbal r e l a x a t i o n  - 
biofeedback t r a i n i a q  method with v e r b a l  relaxation 

i n s t r u c t i o n  treatment alone. A t  t b e  s a n e  time, t h i s  study 

a l s o  q u a s t i o n s  some of B u d z y n s k i  st a l o e s  e x p l a n a t o r y  

h y p o t h e s e s .  It assesses the g e n e r a l i z a t i o n  of r e l a x a t i o n  

from n e c k  m u s c l e s  t o  f r o n t a l i s ,  a n d  it looks f o r  

c o r r e l a t i o n s  between t h e  f o l l o w i n q  v a r i a b l e s :  r e p o r t e d  

h e a d a c h e s ,  s u b j e c t i v e  q a r i e r a l  t e n s i o n ,  f r o n t a l i s  EHG l e v e l s ,  

a n d  oack n u s c l e  ErlG l e v e l s .  T h u s ,  the p r e s e n t  s t u d y  f i t s  



i n  t o  b o t h  lines of d e v e l o p o s n t .  

B p E ~ h ~ s s  

 his s t u d y  was d e s i g n e d  t o  test t h r e e  h y p o t h e s e s :  

1. Verbal i n s t r u c t i o n  r e l a x a t i o n  t r a i n i n g  

c o m b i n e d  w i t h  EHG C i o f s e d b a c k  t r a i n i n g  w i l l  b e  

more e f f e c t i v e  t h a n  r e l a x a t i o n  i n s t r u c t i o n  a l o n e  

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

2. with s u c h  t r a i n i n g ,  r e l a x a t i o n  w i l l  

generalize from t h e  m u s c l e s  i n  t h e  b a c k  of t h e  

n e c k  t o  t h e  f r o n t a l e s ,  

3. F o r  such h e a d a c h e s ,  high h e a d a c h e  a c t i v i t y  

will be  a s s o c i a t e d  w i t h  s u b j e c t i v e  f e e l i n g s  of 

h i g h  general t e n s i o n .  1 

I n  a d d i t i o n  t o  t e s t i n q  these hypotheses, I sought 

a n s w e r s  t o  these q u e s t i o n s :  

1. DO s u b j e c t s  w i t h  s i m p l e  m u s c l e  c o n t r a c t i o n  

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

t h e i r  g e n e r a l  a n x i e t y  a s  m e a s u r e d  on S p i e l b e r g e r ' s  

s TAI-Tr a i t  I n v e n t o r y ?  (S p i e l b e r g e r ,  Gorsuch, and 

L u s h e n e ,  1970.) 

2 ,  such s u b j e c t s  differ from t h e  n o r m a l  

- 
I T h i s  h y p o t h e s i s  is  n o t  m e a n t  t o  i m p l y  t h a t  1ou h e a d a c h e  
a c t i v i t y  w i l l  b e  a s s o c i a t e d  w i t h  l o w  s u b j e c t i v e  t e n s i c n .  
Hiqh s u b j e c t i v e  t e n s i o n  c a n  a l s o  c c c u r  w i t h o u t  headaches. 



p o p u l a t i o n  i n  t h e  extent to  which t h e y  b e l i e v e  

that  t h e i r  own a c t i o n s  cause their own f o r t u n e s  a s  

measured on R o t t a r ' s  I n t e r n a l  v s ,  External  Control 

of ~ e i n f  orce lent scale? (Rot ter, 1966, ) 



S u b j e c t s  were s e l e c t e d  f r o m  v o l u n t e o r s  r e c r u i t e d  b y  

p o s t e r s  p u t  u p  o n  t h e  Simon Fraser U n i v e r s i t y  c a m p u s  d u r i n g  

October of 1977. (A copy  o f  t h e  p o s t e r  i s  i n  A p p e n d i x  I.) 

subjects were s c r e e n e d  with a d i a g n o s t i c  H e a d a c h e  

~ u e s t i o n a i r e  to select t h o s e  w i t h  simple a u s c l e  t e n s i o n  

h e a d a c h e s .  O u t  of t h e  15 i n i t i a l  v o l u n t e e r s ,  4 females a n d  1 

male b e c a m e  s u b j e c t s  i n  t h e  s t u d y .  T h r e e  of t h e n  were 

s t u d e n t s ,  o n e  was  a n  e l e m e n t a r y  s c h o o l  teacher, a n d  o n e  was 

a  s e c r e t a r y ;  t h e i r  ages r a n q e d  f r c m  2 1  t o  3 8 .  

H e a s u r e m e q t s  ------- 
R e p c r t s  a n d  Q u e s t i o n a i r e s  

A . d i a g n o s t i c  Headache j u e s t i o n a i r e  v a s  d e v e l o p e d  f o r  

t h i s  s t u d y  o n  t h e  b a s i s  of d i a g n o s i s  i n f o r m a t i o n  i n  the 

medical l i t e r a t u r e  ( C h u s i d  , 1968 ; F a l c o n e r ,  P a t t e r s o n  , E 

Gustafson, 1976; P r i e d m a n  E 4 e r r i S t r  1959; Hclvay E T a l b o t t ,  

1972; K u n k l e ,  1959; O s t f e l d ,  1962; W o l f f ,  1970).  The 2 9  

q u e s t i o n s  i n  t h e  q u s s t i o n a i r e  f c c u s e d  o n  t h o s e  symptoms  

which m o s t  r e l i a b l y  d i s c r i m i n a t e  among t h e  d i f f e r e n t  k i n d s  

o f  h e a d a c h e s .  ( A  c o p y  of the Headache ~ u e s t i o n a i r e  i s  i n  

A p p e n d i x  11.) 

Also, a s y s t e m  of  d a i l y  H e a d a c h e  Record Cards was 

designed t o  m i n i m i z e  subject r e s p o n s e  bias. T h e  r a t i n g  scale 
* 

for h e a d a c h e  p a i n  i n t e n s i t y  was a d a p t e d  from the g e n e r a 1  



p a i c  word d e s c r i p t o r s  l i s t  i n  t h e  n c G i l l  P a i n  Q u e s t i o n a i r e  

(nelzak, 1975). T h e s e  d e s c r i p t o r s  hare  been s h o w n  t o  c a r r y  

v e r y  u n i f o r m  m e a n i n g s  f o r  b o t h  p a t i e n t s  a n d  doctors. 

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

times twice e a c h  day. T h e s e  t i n e s  were a r r a n g e d  w i t h  e a c h  

s u b j e c t  i n  h e r / h i s  i n i t i a l  i n t e r v i e w ,  a n d  t h e n  t h e s e  times 

r e m a i n e d  set f o r  t h e  s u b j e c t  t h r o u g h o u t  t h e  s t u d y .  T h e  

r e a s o n  fo r  using t u o  r e c o r d i n g  tines each d a y  was t o  r e d u c e  

d i s t o r t i o n s  of memory. The u n v a r y i n g  r e p o r t i n g  t i res  were 

meant to  r e d u c e  d i s t o r t i o n s  from any h e a d a c h e s  w h i c h  m i g h t  

v a r y  s y s t e m a t i c a l l y  w i t h  time of day.  Subjects were asked to 

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

p o s s i b i l i t y  t h a t  t h e y  w o u l d  c c m p a r e  o n e  d a y ' s  r e p o r t s  w i t h  

a n o t h e r ' s .  

T h e  series of d a i l y  h e a d a c h e  r e p o r t s  from e a c h  s u b j e c t  

t h r o u g h  the c o u r s e  of t h e  s t u d y  was d i v i d e d  i n t o  f i v e  

p e r i o d s .  S u b j e c t s  s t a r t e d  k e e p i n g  h e a d a c h e  records a t  l e a s t  

11 d a y s  before t h e i r  f i r s t  l a b o r a t o r y  training s e s s i o n ,  a n d  

t h e y  c o n t i n u e d  record k e e p i n g  a f t e r  t h e i r  last l a b o r a t o r y  

s e s s i o n .  T h e  first 8 days of r e c o r d  keeping were set as ide  

f o r  t h e  r e a c t i v e  a n d  s e n s i t i z a t i o n  effects  of  self-  

o b s e r v a t i o n .  T h i s  p e r i o d  was named t h e  A d j u s t m e n t  P e r i o d .  

T h e  p e r i o d  i m m e d i a t e l y  a f t e r  the f i r s t  8 d a y s  a n d  before the 

f i r s t  l a b o r a t o r y  s e s s i o n  was named t h e  P r e - t r a i n i n g  P e r i o d .  

It r a n q e d  f r o m  3 t c  11 d a y s .  Then  f o l i o w e d  t h e  Early 

Training P e r i o d .  It s p a n n e d  t h e  first 8 days o f  t h e  

l a b o r a t o r y  t r a i n i n q  p e r i o d .  T h e  L a t e  T r a i n i n g  P e r i o d  s p a n n e d  

t h e  r e m a i n i n g  d a y s  of t h e  l a b o r a t o r y  t r a i n i n g  p e r i o d .  T h i s  



period ranged from 8 t o  1 1  days. T h e  P a s t - t r a i n i n g  P e r i o d  

i m m e d i a t e l y  f o l l o w e d ,  r a n g i n g  from 7 t o  9 d a y s .  

After t h e  ca rds  were f i l l e d  o u t  a n d  banded i n ,  

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

d e s c r i p t o r s  as f o l l o w s :  

0 = n o  h e a d a c h e  

1 = mild 

2 = d i s c o m f o r t i n g - a n n o y i n g  

3 = d i s t r e s s i n q - m i s e r a b l e  

4 = h o r r i b l e - i n t e n s e  

S = e x c r u c i a t i n g  

T h e  d o u b l e - a d j e c t i v e  p a i n  d e s c r i p t o r s  a t  2 ,  3, a n d  4 v e r e  

l i n k e d  t o g e t h e r  o n  t h e  h e a d a c h e  r e p o r t  c a r d s .  C h c o s i n g  one 

o f  a p a i r  m e a n t  choosing t h e  other. T h e s e  n u m e r i c a l  v a l u e s  

were u s e d  t o  c a l c u l a t e  average h e a d a c h e  p a i n  i n t e n s i t i e s  f o r  

each s u b j e c t  for t h e  f i v e  record p e r i o d s  d e s c r i b e d  a b o v e .  

( I n s t r u c t i o n s  f o r  t h e  H e a d a c h e  Rscord C a r d s  and sample cards 

a r e  i n  Append ix  111.) 

A t  t h e  b e g i n n i n g  a n d  e n d  of e a c h  l a b o r a t o r y  session 

s u b  jscts vere h a n d e d  a H e a d a c h e  Record C a r d  and a s k e d  t o  

r e p o r t  t h e  i n t e n s i t y  of t h e i r  headache a t  t h a t  moment. These 

r e p o r t s  were used t o  e v a l u a t e  t h e  c o r r e l a t i o n  between 

h e a d a c h e  r e p o r t s ,  EnG levels, a n d  anxiety  l e v e l  scores on 

t h e  S T A I - S t a t e  I n v e n t o r y  ( S p i e l b e r g e r ,  C o r s u c h ,  & L u s h e n e ,  

1970) .  



S p i e l b e r q e r t s  S T R I - T r a i t  I n v e n t o r y  was u s a d  t o  m e a s u r e  

s u b j e c t s '  l o n g - t e r m  levels of sub j e c t i v e i y - f e l t  a n x i e t y .  The  

S T A I - S t a t e  I n v e n t o r y  was u s e d  t o  m e a s u r e  c h a n g e s  i n  mare  

transient s u b j e c t i v e  a n x i e t y  levels a t  t h e  b e g i n n i n g  a n d  e n d  

of l a b o r a t o r y  s e s s i o n s .  Bo th  s c a l e s  ask s u b j e c t s  t o  ra te  

t h e m s e l v e s  o n  items l i k e  t h i s :  "I a n  i n c l i n e d  t o  t a k e  t h i n g s  

h a r d "  o r ,  ItX feel calm*. T h e  S T A I - T r a i t  I n v e n t o r y  was t i t l e d  

t ~ s e l f - E v a l u a  t i o n  Q u e s t i o n a i r e  TR", a n d  t h e  S T A I - S t a t e  

I n v e n t o r y  was  l a  b e l l e d  l * S e l f - E v a l u a t i o n  ( l u e s t i o n a i r e  S T m ,  

T h e  i n v e n t o r i e s  were a d m i n i s t e r e d  t o  s u b j e c t s  u s i n g  t h e s e  

new t i t l e s ,  ( C o p i e s  o f  b o t h  i n v e n t o r i e s  a re  i n  Appendix  Iv.) 

S p i e l b e r g e r ,  G o r s u c h ,  a n d  L u s h e n e  (1970)  h a v e  shown 

t h a t  t h e  S T A I - T r a i t  scale is h i g h l y  c o r a l l a t e d  w i t h  o t h e r  

m e a s u r e s  of t r a i t  a n x i e t y  a n d  t h a t  t h e  S T A I - S t a t e  scale is a 

v e r y  u s e f u l  i c d i c a t o r  of t r a n s i e n t  a n x i e t y .  T e s t - r e t e s t  

r e l i a b i l i t y  f o r  t h e  S T A I - T r a i t  scale  is h i g h ,  r a n g i n g  from g 

= 0.73 f o r  c o l l e g e  u n d e r g r a d u a t e s  o v e r  a 1 0 4  day p e r i o d  t o  

r = 0.84 f o r  a o n e  hour test-retest p e r i o d ,  An e x a m p l e  of - 
e v i d e n c e  f o r  t h e  v a l i d i t y  o f  t h e  T r a i t  scale is t h a t  f o r  a 

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

S T A I - T r a i t  scale  a n d  t h e  I P A T  A n x i e t y  Scale ( C a t t e l  E 

S c h e i r s r ,  1 9 6 3 )  a n d  b e t w e e n  t h e  T r a i t  s c a l e  a n d  t h e  T a y l o r  

(1963) M a n i f e s t  A c x i e t y  S c a l e  are = = 0.75 t o  0.76 a n d  E 

= 0.79 t o  0.80,  r e s p e c t i v e l y .  

An e x a m p l e  of e v i d e n c e  f o r  t h e  v a l i d i t y  of t h e  STAI- 

S t a t e  I n v e n t o r y  comes f rom a s t u d y  o f  977 u n d e r g r a d u a t e s  a t  

F l o r i d a  S t a t e  U n i v e r s i t y  ( S p i s l b e r g e r  e t  a1 .) . S t u d e n t s  



f i l l e d  o u t  t h e  i n v e n t o r y  u n d e r  two c o n d i t i o n s .  I n  o n e  

c o n d i t i o r ,  they were t o  r e s p o n d  a s  they would  f ee l  j u s t  

b e f o r e  a n  i m p o r t a n t  f i n a l  e x a m i n a t i o n .  I n  t h e  other 

c o n d i t i o n  t h e y  r e s p o n d e d  a s  t h e y  f e l t  at t h a t  moment. The 2 

mean s c o r e s  for  t h e  State sca le  u n d e r  the e x a m i n a t i o n  

c o n d i t i o n  were c o n s i d e r a b l y  h i g h e r  t h a n  t h e  scores u n d e r  t h e  

a t - t h a t -  moment, l e s s  a n x i o u s ,  c o n d i t i o n .  Also, a l l  b u t  o n e  

of t h e  s c a l e  items s i g n i f i c a n t l y  d i s c r i m i n a t e d  b e t w e e n  t h e  

t w o  c o n d i t i o n s  f o r  the males, a n d  a l l  items d i s c r i m i n a t e d  

f o r  t h e  females. 

Rotter ' s  (1966) I n t e r n a l  vs. E x t e r n a l  C o n t r o l  of 

R e i n f o r c e m e n t  scale ( " L o c u s  of C o n t o l t ,  sca le)  a t tempts  t o  

measure t h e  e x t e n t  t o  wh ich  a p e r s o n  b e l i e v e s  that 

r e i n f o r c e m e n t  from the e n v i r o n m e n t  i s  contingent on b e r / h i s  

own b e h a v i o r .  The scale is made u p  of 29 f o r c e d - c h o i c e  p a i r s  

s u c h  a s  this: " ( a )  No matter how b a r d  you try some people  

just don't l i k e  ycu, (b)  P e o p l e  who c a n ' t  g e t  o t h e r s  t o  l i k e  

t hem d o n r t  u n d e r s t a n d  how to get a l c n g  w i t h  o t h e r s . "  (The 

scale l a b e l l e d  v f P e r s o n a l  Beliefs I n v e n t o r y 1 *  i n  A p p e n d i x  V i s  

R o t t e r a s  I - E  scale.) 

R o t t e r  (1966) h a s  f o u n d  t h a t  when subjects perceive a 

s i t u a t i o n  a s  clne i n  w h i c h  external forces c o n t r o l  r e w a r d ,  

success, o r  r e i r f o r c e m e n t ,  t h e y  a r e  less likely t o  ' raise 

t h e i r  e x p e c t a t i o n s  of reward f o l l o w i n g  s u c c e s s  i n  t h a t  

s i t u a t i o n ,  a n d  they a re  l ess  l i k e l y  to lower t h e i r  

e x p e c t a t  i o n s  . a f t e r  f a i l u r e .  Also, s u b j e c t s  u n d e r  such 

c o n d i t i o n s  less f r e q u e n t l y  g e n e r a l i z e  t h e i r  e x p e r i e n c e s  of 
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s u c c e s s  o r  f a i l u r e  f r o m  o n e  task t o  s imilar  ones. I n  

a d d i t i o n ,  i n d i v i d u a l s  d i f f e r  i n  t h e i r  g e n e r a l i z e d ,  

c h a r a c t e r i s t i c  e x p e c t a t  i o n s .  I n d i v i d u a l s  c a n  d i f f e r  i n  how 
L 

t h e y  reqard t h e  same s i t u a t i o n ,  These i n d i v i d a a l  d i f f e r e n c e s  

c a n  be m e a s u r e d '  b y  a ruerber of d i f f e r e n t  methods w i t h  h i g h  

i n t z r c o r r e l a t i o n s  b e t u e e n  m e t h o d s .  Ratter's scale is o n e  

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

reasonably h i q h ,  a n d  test-retest r e l i a b i l i  t p  i s  

s a t i s f a c t o r y .  P c r  e x a m p l e ,  test-retest r e l i a b i l i t y  r a n g e d  

from g = 0,60 t o  g = 0.83 o v e r  a o n e  month  p e r i o d  f o r  O h i o  

State U n i v e r s i t y  s t u d e n t s  ( R o t t e r ,  1966) . 
At t h e  e n d  of t h e  l a s t  l a b o r a t o r y  s e s s i o n ,  s u b j e c t s  

were i n t e r v i e w e d  t o  obtain t h e i r  r e a c t i o n s  t o  t h e i r  

t r e a t m e n t  method.  ( F i n a l  i n t e r v i e v  q u e s t i o n s  a re  i n  A p p e n d i x  
- 

VI .) 

E l e c t r o p  h y s i o  l o q i c a l  M e a s u r e s  

Ths  ERG u e a s u r e a t e n t s  were made f r o m  b i p o l a r  r e c o r d i n g s  

t a k e n  from t h e  frontales m u s c l e s  a n d  f r o m  t h e  l e f t  a n d  r i g h t  

u p p e r  t r a p a z i u s  m u s c l e s  i n  t h e  b a c k  o f  t h e  n e c k .  The  

m e a s u r e m e n t s  were taken d u r i n g  a t w c  m i n u t e  p e r i o d  a t  t h e  

b e g i n n i n g  ana a t  t h e  2nd o f  e a c h  l a b o r a t o r y  s e s s i o n .  I n  

o r d e r  t c  r e c o r d  resting m u s c l e  a c t i v i t y  l e v a l s  wh ich  would 

be fres of body movement c o n t a n i n a t i o n  a n d  e q u i p m e n t  n o i s e ,  

e a c n  a c t u a l  EHG m e a s u r e m e n t  was o f  t h e  r t c v e a e n t - f r e e  a n d  

n o i s e -  free 15 s e c o n d  i n t e r v a l  w h i c h  was closest  t o  t h e  

c e n t r e  of t h e  t w o  m i n u t e  measurement p e r i o d .  Also, t h e  15 
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s e c o n d  i n t e r v a l s  from t h e  t h r e e  m u s c l e  s i tes w i t h i n  e a c h  twc 

m i n u t e  p e r i o d  were s i m u l t a n e o u s .  F i g u r e  1 shows a t y p i c a l  

s e c t i o n  of t h e  p o l y g r a p h  s t r i p  cbart r e c o r d .  The area 

e n c l o s e d  u n d e r  t h e  d a c e  c a r v e  i n  each 15 s e c o n d  i n t e r v a l  was 

c a r e f u l l y  m e a s u r e d  w i t h  a Keoffel a n d  Esser Conpensat ing 
- - 
E P o l a r  P l a n i m e t e r  model number  62005, a n d  t h i s  area was t h e n  

c o n v e r t e d  to  a v s r a g e  a i r c o v o l  t s / s e c o n d .  T h i s  c o n s t i t u t e d  t h e  

EBG m e a s u r e n e n t .  
C. 

qE~ua-tus 
- 
- EClG a c t i v i t y  was r e c o r d e d  o n  a Grass H o d e l  7 P o l y g r a p h  

with t h r e e  G r a s s  7P3 w i d e  Band AC Pre-Amplifier-Integrators 

and G r a s s  P o l y g r a p h  DC Driver A m p l i f i e r s ,  

- - 
Two t y p e s  o f  r e c o r d s  were made from e a c h  of t h e  three 

m u s c l e  r e c o r d i n q  sites: (a) a raw a c  r e c o r d i n g  u s e d  t o  

r e v e a l  m a c h i n e  n o i s e  a n d  body movement n o i s e ,  and (b) an  

i n t e g r a t e d  ( s m o c t h e d )  d c  r e c o r d i n g  for EHG m e a s u r e m e n t s  and 

f o r  t h e  b i o f e e d b a c k  s i g n a l .  The  time c o n s t a n t  s e t t i n g  f o r  

i n t e g r a t i o c  was 0.2 s e c o n d s .  

T h o  b i o f e e d b a c k  c i r c u i t  u s e d  the s m o o t h e d  d c  o u t p u t  

s i g n a l  t o  m o d u l a t e  t h e  f r e q u e n c y  cf a n  a u d i o  c l i c k  s i g n a l .  

T h e  c l i c k  r a t e  was r a p i d  for  h i g h  d c  levels a n d  l o w e r  f o r  

lower d c  levels. ( A  c i r c u i t  d i a g r a a  is i n  ~ p p e n d i x  VII,) 

All e l e c t r o d e s  were Becknan 16 m m  s i l v e r - s i l v e r  

c h l o r i d e  d i s c  type. E a c h  e l e c t r o d e  site was c l e a n e d  w i t h  

r u b b i n g  a l c o h o l ,  l i g h t l y  a b r a d e d  w i t h  a b r a s i v e  electrode 
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paste ,  a n d  t h e n  w i p a d  d r y .  The e l e c t r o d e  f o r  t h e  s i t e  was 

f i l l e d  with B e c k r a n  O f f n e r  Paste and c ~ t t a c h e d  w i t h  a 

c i r c u l a r  a d h e s i v e  c o l l a r .  T o  e n s u r e  qood s k i n  c o n t a c t ,  a l l  

e l e c t r o d e s  were c h e c k e d  f o r  e lectr ical  r e s i s t a n c e  a f t e r  they 

were a t t a c h e d .  T h e  r e s i s t a n c e  between a n y  tuc electrodes was 

k e p t  b e l o w  10k ohms.  

Each EHG b i p o l a r  r e c o r d i n g  s i t e  had  i t s  own set o f  

e l e c t r o d e s  and i ts  own set o f  p r e - a m p l i f i e r s  and d r i v e r  

a m ~ l i f i e r s  t h r o u g h o u t  t h e  experiment. T h u s ,  c o m p a r i s o n s  of 

ariy o n e  s i t e  across  s u b j e c t s  o r  across t r a i n i n g  s e s s i o n s  

wou ld  not  be d i s t o r t e d  by  d i f f e r e n c e s  i n  electrode a n d  

a m p l i f i e r  r e s p c n s e  c h a r a c t e r i s t i c s .  

E l e c t r o e n c e p h a l o g r a p h  (EEG) s i g n a l s  a t  t h e  f r o n t a l i s  

s i t e  a n d  e l e c t r o c a r d i o g r a p h  ( E K G )  s i g n a l s  a t  the n e c k  m u s c l a  

sites were l a r g e  a n d  h a d  t o  b e  e l i n i n t e d .  Since higher  

f r e q u e n c y  e l e c t r i c a l  w a v e s  are attenuated n o t e  r a p i d l y  t h a n  

lower f r e q u e n c y  waves a s  t h e s e  w a v e s  t r a v e l  t h r o u g h  body 

t i s s u e ,  i t  i s  p o s s i b l e  t o  e l i m i n a t e  t h e  i n t e r f e r e n c e  of even 

large  e lec t r ica l  w a v s s  f r o a  d i s t a n t  s o u r c e s  i n  t h e  body by 

f i l t a r i n g  o u t  low f r e q u e n c i e s  ( f r e e m a n ,  Note 1 ) .  I found 

t h a t  a c c u r a  tel y-matched  0 . 0 0 3 3  m i c r o f a r a d  ceramic d i s c  

c a p a c i t e r s  p l a c ~ d  d i r e c t l y  i n  each p a i r  of electrode l eads  

f r o m  each m u s c l e  site v i r t u a l l y  e l i m i n a t e d  t b e s e  i n t e r f e r i n g  

s i g n a l s .  With t h e  Grass 7 P 3  P r e - a m p l i f i e r ,  these c a p a c i t e r s  

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

h a l f - a m p l i t u d e  p o i n t  of 30 Hz.  



F i g u r e  2 is a flow c h a r t  of t h e  t i a e  o r d e r  of t h e  

a x p e r i w n t  p r o c e d u r e s .  

All t h o s e  who v o l u n t e e r e d  fo r  t h i s  s t u d y  went t h r o u g h  

a n  i n i t i a l  i n d i v i d u a l  s c r e e n i n g  i n t e r v i e w .  I n  t h i s  i n t e r v i e w  

t h e  f o l l o u i n g  i n f o r m a t i o n  was e x c h a n g e d :  (a) I collected 

i d e n t i f i c a t i o n  i n f o r m a t i o n  a n d  a b r i e f  h i s t o r y  of t h e  

v o l u n t e e r ( s  h e a d a c h e .  (b)  T h e  v o l u n t e e r  t h e n  g o t  a b r i e f  

d e s c r i p t i o n  cf t h e  e x p e r i m e n t  and  was a s s u r e d  t h a t  &a 
v e r b a l  relaxation i n s t r u c t i o n  a n d  b i o f e e d b a c k  t r a i n i n g  h a d  

b e e n  f o u n d  e f f e c t i v s  fo r  t e n s i o n  h e a d a c h e s  i n  o t h e r  s t u d i e s .  

( c )  T h e  volunteer t h e n  c o m p l e t a d  t h e  d i a q n o s t i c  H e a d a c h e  

y u e s t i o n a i r e .  (d)  T h e  q u e s t i o n a i r e  was t h e n  e v a l u a t e d .  I f  

t h e  h z a d a c h s  d i d  nct a p p e a r  t o  b e  a c l e a r - c u t ,  simple, 

a u s c l e  c o n  t r a c t i o n  h e a d a c h e ,  t h e  voluntzsr  was referred t o  a 

p h y s i c i a n ,  thanked, a n d  dismissed. ( e )  I f  the s y m p t o m s  were 

c l a a r l y  t h o s e  of a s i m p l e  case of m u s c l e  c o n t r a c t i o n  

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

t o  o b t a i n  a p h y s i c i a n ' s  c l e a r a n c e  t o  p a r t i c i p a t e  i n  t h e  

s t u d y .  ( f )  I t h e n  t a u q h t  t h e  v o l u n t e e r  how t o  f i l l  o u t  t h e  

D a i l y  H e a d a c h e  l i e c o r d  C a r d s  a n d  a s k e d  h e r / h i m  t o  s t a r t  

k e e p i n g  t h e  records. 

A b o u t  o n e  waek l a t e r  v o l u n t e e r s  r e t u r n e d  for a s e c o n d  

i n d i v i d u a l  p r e - t r a i n i n q  i n t e r v i e w .  D u r i n g  t h i s  i n t e r v i e w ,  I 

(a)  c o l l e c t e d  h e a d a c h e  r e c o r d  cards,  c o r r e c t e d  a n y  

m i s u n d e r s t a n d i n g  a D C U t  +he c a r d  system, and e n c o u r a g e d  ths 

s u b j e c t  t o  k a e p  a c c u r a t e  and faithful records; ( b )  
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a d m i n i s t e r e d  Ro t t e rms  I-E S c a l e  a n d  S p i o l b e r g e r 8 s  S T A I - T r a i t  

I n v e n t o r y :  a n d  (c) s c h a d u l e d  l a b o r a t o r y  t r a i n i n g  s e s s i o n  

a p p o i n t m e n t s .  

Each s u b j e c t  came t o  two l a b o r a t o r y  s e s s i c n s  p e r  week 

f o r  t h r e e  weeks. E a c h  l a b o r a t o r y  s e s s i o n  t o o k  a b o u t  1 1 /2  

- 
a- L a b o r a t o r y  s e s s i o n  p r o c e d u r e s  f o r  a l l  s u b j e c t s  were 

1 

s imilar  e x c e p t  t h a t  b i o f e e d b a c k  t r a i n i n g  o c c u r r e d  f o r  

s u b j e c t s  i n  t h e  c o m b i n e d  v e r b a l  i n s t r u c t i o n  - b i o f e e d b a c k  

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

s e s s i o n s ,  w h i l e  a l l  o t h e r  l a b o r a t o r y  s e s s i o n s  c o n t a i n e d  t a p e  - 

- recorded v e r b a l  r e l a x a t i o n  i n s t r u c t i o n s .  Thus ,  s u b j e c t s  i n  

t h e  combined t r e a t m e n t  c o n d i t i o n  r e c e i v e d  three 20 minute 
- - 

t r a i n i n g  pe r iods  of b i o f e e d b a c k  and  t h r e e  20 m i n u t e  p e r i o d s  

of t a p e d  recorded v a r b a l  i n s t r u c t i o n s ,  w h i l e  s u b j e c t s  i n  t h e  

v e r b a l  ins t r u c t i o n  c o n d i t i o n  r e c e i v e d  s i x  20 m i n u t e  p e r i o d s  

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

F o r  b o t h  t y p e s  of l a b o r a t o r y  t r e a t m e n t  s e s s i o n s ,  

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

chair .  B o t h  t h e  t a p e  recorded r e l a x a t i o n  i n s t r u c t i o n s  a n d  

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

l o u d s p e a k e r  n e a r  t h e  c h a i r .  

S u b j e c t s  w E r e  r a n d o m l y  a s s i g n e d  t o  the two t r e a t m e n t  

m e t h o d s .  S u b j e c t  a s s i g n m e n t s  were a s  f o l l o w s :  

CR, female - c o m b i n e d  t r e a t m e n t  



R R ,  male --- c o m b i n e d  t r e a t m e n t  

TV, feruale - combined t r e a t m e n t  

nc, female - v e r b a l  i n s t r u c t i o n  t r e a t m e n t  

nP, female - v e r b a l  i n s t r u c t i o n  t r e a t m e n t ,  

T rea taen t E 

T h e  s t u d y  b y  H a y n e s ,  n o s e l y ,  

ear l ie r ,  i n  w h i c h  they c o m p a r e d  a  

v e r b a l  r e l a x a t i o n  method,  showed 

i n s t r u c t i o n  was m o s t  e f f e c t i v e .  

a n d  McGouan r e f e r r e d  t o  

p a s s i v e  w i t h  a more a c t i v e  

t h a t  20 minutes o f  p a s s i v s  

T h u s ,  for t h i s  study I 

p r e p a r e d  a t a p e  r e c o r d i n g  from a t r a n s c r i p t  of Haynes e t  

a l . ' s  p a s s i v e  i n s t r u c t i o n s .  ( A  t r a n s c r i p t  o f  t h e  R e l a x a t i o n  

I n s t r u c t i o n s  u s e d  i n  t h e  p r e s e n t  s t u d y  is i n  A p p e n d i x  VIII.) 

In a l l  t h ?  p r e v i c u s l y - r e f e r r e d - t o  s t u d i e s  w h i c h  a p p l i e d  

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

f r o n t a l e s .  But muscle c o n t r a c t i o n  h e a d a c h e s  usually s t a r t  i n  

a n d  a r o u n d  t h e  back of t h e  n e c k  a n d  s p r e a d  from t h e r e  

( H o l v e y ,  1972 ,  p. 1269; Wolff, 1970, p. 90). I n s t e a d  o f  

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

t h a t  it wou ld  g~ n e r a l i z e  from t h e r e ,  I a p p l i e d  b i o f e e d b a c k  

t r a i n i n q  t o  t h e  u p p e r  l c f t  and r i q h t  t r a p e z i u s  m u s c l e s  i n  
V 

t h ?  u p p e r  back o f  t h e  neck a n d  m o n i t o r e d  f r o n t a l i s  EHG 
- 

l e v e l s  t o  see i f  r e l a x a t i o n  wou ld  g e n e r a l i z e  from t h e  b a c k  - 
of t h e  n e c k  t o  t h e  f r o n t a l i s .  

T h e  electrodes w h i c h  picked up m u s c l e  e l e c t r i c a l  

Pe a c t i v i t y  were p o s i t i o n e d  w i t h  t e m p l a t e s .  T h e  f o r e h e a d  

p o s i t i o n s  were s l i g h t l y  a d a p t e d  from t h e  s t a n d a r d  l e a d  
i 



p l a c e m e n t s  shown i n  L i p p o l d  (1967, p .  285).  The neck si tes  

were developed 6 s l ; e c i a l l y  fcr this e x p e r i m e n t .  ( D i m e n s i o n s  

f o r  t h e  t e m p l a t e s  are  i n  A p p e n d i x  I X . )  

No te  t h a t  all s u b j ~ c t s  i n  a l l  l a b o r a t o r y  s e s s i o n s  had 

e l e c t r o d e s  attached a t  the same t h r e e  m u s c l e  sites, 

subjects who got  b i o f e e d b a c k  t r a i n i n q  were i n s t r u c t e d  

a b o u t  b i o f e e d b a c k  j u s t  b e f o r e  t h e i r  f i r s t  feedback t r a i n i n g  

s e s s i o n .  They were t o l d  t h a t  t h e  t r a i n  of q u i e t  a u d i o  cl icks 

t h e y  would  h e a r  was f r o m  t h e  muscles i n  t h e  b a c k  of t h e i r  

n e c k ,  t h a t  a low c l i c k  r a t e  mean t  t h a t  t h e i r  n e c k  m u s c l e s  

were r e l a x e d ,  a n d  t h a t  t h e y  s h o u l d  t r y  t o  k e e p  t h e  c l i c k  

r a t e  as low a s  p o s s i b l e .  ( A  t r a n s c r i p t  of t h e  b i o f e e d b a c k  

i n s t r u c t i o n s  a p p e a r s  i n  A p p e n d i x  X . )  

W h i l e  s u b j e c t s  during  the verbal r e l a x a t i o n  i n s t r u c t i o n  

s e s s i o n s  s i m p l y  l i s t e n e d  to  t b e  t a p e  r e c o r d i n g  f o r  20  

m i n u t e s ,  t h e  time s c h e d u l e  d u s i n g  b i o f e e d b a c k  s e s s i o n s  was 

somewhat more complex .  T h e  2 0  m i n u t e s  o f  b i o f e e d b a c k  

training i n  e h c h  b i o f e e d b a c k  l a b o r a t o r y  s e s s i o n  was d i v i d e d  

i n t o  f o u r  p a r t s .  The f i r s t  five m i n u t e s  of b i o f e e d b a c k  came 

form t h a  upper l e f t  t r a p e z i u s ,  t h e n  followed a two m i n u t e  

rest p e r i o d .  Then  f o l l o w e d  f i v e  m i n u t e s  o f  b i o f e e d b a c k  from 
i 

- t h o  u p p e r  r i g h t  t r a p e z i u s ,  t h e n  a n o t h e r  two m i n u t e  rest, 

thsn f e e d b a c k  from the upper l e f t  t r a p e z i u s  a g a i n ,  t h a n  

a n o t h e r  t u o  m i n u t e  rest, a n d  t h e n  f i v e  m i n u t e s  f r o m  the 

- upper  right t r a p e z i u s  a g a i n .  



order of Events 

T h e  order of events i n  e a c h  l a b o r a t o r y  s e s s i o n  was a s  

f o l l o v s :  

1. I c o l l e c t e d  f i l l e d - o u t  h e a d a c h e  r e c o r d  c a r d s  a n d  

e n c o u r a g e d  t h e  s u b j e c t  i n  t h e  r e c o r d  k e e p i n g ,  

2, T h e  s u b j e c t  was t h e n  h a n d e d  a s e p a r a t e  h e a d a c h e  

r e c o r d  c a r d  a n d  a s k e d  t o  r a t e  t h e  i n t e n s i t y  of her  o r  h i s  

h e a d a c h e  a t  t h a t  moment, 

3 ,  In the first, s e c o n d ,  and sixth l a b o r a t o r y  s e s s i o n s ,  

s u b j e c t s  t h e n  f i l l e d  out the STAI-State I n v e n t o r y  o f  

a n x i e t  y . 
4.  N e x t ,  t h e  Ef lG e l e c t r o d e s  were at tached.  The seven 

a l e c t r o d e s  for e a c h  s u b j e c t  (two f o r  each m u s c l e  site and  

o n e  g r o u n d )  t o o k  a p p r o x i m a t e l y  35  m i n u t e s  t o  a t t a c h .  

5. S u b j e c t s  t h e n  r e s t e d  for f i v e  m i n u t e s  i n  t h e  

r e c l i n e r  c h a i r .  The l a s t  two minutes of t h i s  f i v e  m i n u t e  

rest p e r i o d  was t h e  pre-session EUG measurement p e r i o d .  

6 .  Subjects next  received e i t h e r  20 m i n u t e s  of t a p e  

g\ r e c o r d e d  r e 1 a x a t i . c n  i n s t r u c t i o n s  or 20 r i n u t e s  of EMG 

b i o f e e d b a c k  t r a i n i n q .  r' 

7. T h e  l a s t  t w o  m i n u t e s  of b i o f e e d b a c k  t r a i n i n g  or of 

v e r b a l  r e l a x a t i o n  i n s t r u c t i o n s  was t h e  ~ o s t - s e s s i o n  EHG 

m e a s u r e m e n t  p e r i o d .  

8, T h t  EMG e lect rodes  were t h e n  removed.  
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9, The s u b j e c t  was t h e n  g i v e n  a new h e a d a c h e  r e c o r d  
I 
: c a r d  a n d  a g a i n  a s k e d  t o  rate the p r e s e n t  i n t e n s i t y  of his o r  

h e r  h e a d a c h e .  

10. On t h e  first, s e c o n d ,  and s i x t h  l a b o r a t o r y  

s e s s i o n s ,  t h e  s u b j e c t  a g a i n  f i l l e d  o u t  t h e  S T A I - S t a t e  

i n v e n t o r y ,  

11, S u b j e c t s  were t h e n  i n s t r u c t e d  o r  e n c o u r a g e d  t o  

p r a c t i c e  r e l a x a t i o n  a t  h o n e  f o r  15 m i n u t e s  e a c h  day.  Us inq  

t h e  l a b o r a t o r y  r e l a x a t i o n  i n e t r u c t i o n s  as t h e i r  model ,  t h e y  

were t o  focus t h e i r  a t t e n t i o n  on e a c h  area of t h e i r  body a n d  

q u i e t l y  t e l l  t h a t  area t o  r e l a x ,  (See x n s t r u c t i o n s  f o r  

P r a c t i c i n g  R e l a x a t i o o  a t  Home i n  Append ix  X I , )  

A t  t h e  end of t h e i r  l a s t  l a b o r a t o r y  s e s s i o n ,  s u b j e c t s  

were i n t e r v i e w e d  f o r  t h e i r  r e a c t i o n s  t o  t h e  h e a d a c h e  

t r e a t m e n t ,  (See F i n a l  I n t e r v i e w  Q u e s t i o n s  i n  Append ix  VI,) 

Subjects were asked t o  c o n t i n u e  v i t h  t h e  d a i l y  h e a d a c h e  

r e c o r d  keeping and  with their  hcme r e l a x a t i o n  p r a c t i c e  f o r  

seven days a f t e r  t h e i r  last l a b o r a t o r y  s e s s i o n ,  a n d  they 
'L b were t o l d  t h a t  they would r e c e i v e  a cassette c o p y  of t h e  

r e l a x a t i o n  t a p e  a t  t h e  end of the seven d a y s  when t h e y  

t u r n e d  i n  t h e i r  f i n a l  h e a d a c h e  r e c o r d s ,  



T a b l e s  o f  a l l  scores a n d  m e a s u r e m e n t s  o b t a i n e d  i n  t h i s  

s t u d y  are i n  Append ix  XIII. 

~ a i l y  H e a d a c h e  Records 

D a i l y  h e a d a c h e  r e p o r t s  were of two types: (a) h e a d a c h e  

p a i n  i n t e n s i t y  r e p o r t s  o f  t h e  s u b j e c t ' s  p a i n  a t  t h e  moment 

when the c a r d  was b e i n g  f i l l e d  o u t ,  a n d  (b) reports of t h e  

maximum p a i n  i n t e n s i t y  d u r i n g  t h e  ha l f -day  p e r i o d  

i m m e d i a t e l y  p r e c e d i n g  t h e  time when t h e  c a r d  was b e i n q  

filled o u t .  The  a t - t h i s - m o m e n t  r e p o r t s  were p o s i t i v e l y  

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

a t - t h i s - m c m e n t  r e p o r t s  were u s u a l l y  lower i n  i n t e n s i t y  t h a n  

c o r r e s p o n d i n g  half-day r e p o r t s  a n d  were o f  t e n  zero. T h u s ,  

a t - t h i s -  noaent r e p o r t s  a p p e a r e d  t o  be t h e  less s e n s i t i v e  

m e a s u r e s .  Since half-day r e p o r t s  appeared to be more 

sensitive, they were u s e d  f o r  t h e s e  a n a l y s e s .  

The d a i l y  h e a d a c h e  r o p c r t  r e c o r d s  for each of t h e  f i v e  

a s u b j e c t s  arc shown in Figures 3 thrcugb  7, and mean b e a d a c h e  
'u 

- i n t e n s i t i e s  f o r  each s u b j e c t  d u r i n g  e a c h  of  t h e  f i v e  

- headache  r e c c r d  P e r i o d s  are shown i n  F i g u r e  8. 

A repeated measures a n a l y s i s  o f  v a r l a n c e  was done t o  

e v a l u a t e  s u b  ject t r e a t m e n t  (corn bined vs. v e r b a l )  by P e r i o d  
k. 

X. ( P r e - t r a i n i n g  vs .  Early Training vs. Late Training vs. P o s t -  



LAB TRAINING 
AD JUST FQE EARLY LATE POST 

1 1 1 1 1 1 1 , ,  - 5 

- 4  

- 3  

- 2 

DAYS 
LAB SESSION TVPE: v v V V V V 
HOME W?ACTICE: H C H H ' J  H H H H H  H  C H H H H H C H H H  

Figgyg--3. D a i l y  Headache R e p o r t s  From Subject HC. (Verbal - 
f! 

treatment subject, female.  P e r i o d s :  Adjustment, Pre- 

tra in ing ,  Early Training,  Late Training,  Post- training.  

Dashed line = p e r i o d  mean. Headache in t ens i ty :  0 = no 

- headache, 5 = excruc ia t ing .  Session t y p q  V = verbal B 

e instruction, B = b i o f e e d b a c k  tra in ing .  Home r e l a x a t i o n :  H = 



LAB SESSION TYPE: V B V B V 6 
HOME PRACTICE: 3 H H H H  H C H H H G H H H H H H H H H H  

F i u q ~ g  4. Daily a e a d a  he Reports  From S u b j e c t  R R .  (Combined F 
t r e a t m e n t  subject, male. P e r i o d s :  A d j u s t m e n t ,  P r e - t r a i n i n g ,  

E a r l y  T r a i n i n g ,  Late  T r a i n i n g ,  P o s t - t r a i n i n g .  ~ b s h e d  l i n e  = 

P e r i o d  mean. Headache  i n t e n s i t y :  0 = n o  h e a d a c h e ,  5 = 

e x c r u c i a t i n g .  S e s s i o n  t y p e :  V = v e r b a l  i n s t r u c t i o n ,  B = 

b i o f e e d b a c k  t r a i n i n g .  Home r e l a x a t i o n :  H = p r a c t i c e d ,  0 = 

o m i t t e d . )  



DAYS 
LAB SESSION TYPE: V B V B V B 
HOME PRACTICE: H H  H i 5  H H  H H H  H H H L  H H H H H H H H  

LAB TRAINING 
.;3.dST PRE EARLY LATE POST 

F&gyg--S, ~ a i l y  Headache Re Forts From Subject TV. (Coabined - 

t 5 - l  : 
e 4- 
W 

t 3- 

Y 
d 

t r e a t m e n t  s u b j e c t ,  female, P e r i o d s :  Adjustment, Pre- 

t r a i n i n g ,  Early T r a i n i n g ,  L a t e  T r a i n i n g ,  P o s t - t r a i n i n g ,  

Dashed l i n e  = P e r i o d  mean. Headache j i n t e n s i t y :  0 = no 

headache,  5 = e x c r u c i a t i n q .  S e s s i o n  t y p e :  V = v e r b a l  

i n s t r a c t i o n ,  B = biofeedback t r a i n i n g .  Home r e l a x a t i o n :  H = 

p r a c t i c e d ,  0 = o m i t t e d . )  

1 1 1 I I I  

2:?h -p$ 
I -  
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DAYS 
LAB SESSlON TYPE: V €3 V I3 V 8 
HOME PRACTICE: H C H H H  H H  H H H  C'H 3 H T ; H H H H H  

~ ~ ~ g - , $ t  Daily Headache R e p o r t s  Prom S u b j e c t  CR.  (Combined 

t r e a t m e n t  s u b  jact,  female. Periods: A d j u s t m e n t ,  Pre- 

t r a i n i n g ,  Early T r a i n i n g ,  Late T r a i n i n g ,  P o s t - t r a i n i n g .  

Dashed l i n e  = Period mean. Head che i n t e n s i t y :  0 = no ." 
headache ,  5 = e x c r u c i a t i n g .  S e s s i o n  t y p e :  V = v e r b a l  

i n s t r u c t i o n ,  B = biofeedback t r a i n i n g .  Home relaxation 

p r a c t i c e :  H = practiced, 0 = emitted,) 



DAYS 
LAI35ESSK)NTYPE: V V v V v v  
HOME Fl?ACTICE: 3 O H O  0 0 0  0 0  0 0  0 0 0 0 0 0 0 H  

P i q t i y ~ - - ~  Daily Headacha Reports From Subject IlP, (Verbal - 
t r e a t m e n t  subject, f e m a l e .  Periods: Adjustment, Pre- 

training, Ear ly  T r a i n i n g ,  Late Training, Post-training. 

Dashed l i n e  = P e r i o d  mean. e a d a c h e  i n t e n s i t y :  0 = no 9 
headache, 5 = e x c r u c i a t i n g ,  Session type:  Y = verbal  

i n s t r u c t i o n ,  b = b i o f e e d b a c k  t r a i n i n g .  Hone relaxation: H = 

p r a c t i c e d ,  0 = omitted.) 
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ADJUST PRE EARLY LATE POST 
HEADACS R E W D  PERlOOS 

a 

E&qyg,-gz Hean Headache  I n t e n s i t i e s  for Each Subject for 

Each Headache Record P e r i o d .  (Headache  i n t e n s i t y  computed 

from daily headache  r e p o r t s  i n  which 0 = no h e a d a c h e ,  5 = 

e x c r u c i a t i n g .  C O t l B I N E D  = c o m b i n e d  v e r b a l  r e l a x a t i o n  - 
L 

b i o f e e d b a c k  t r a i n  i n q  t r e a t m e n t ,  V E R B A L  = v e r b a l  relaxation 

i n s t r u c t i o n  o n l y  t r e a t m e n t .  For time spans of  Periods, see 

F i g u r e s  3 - 7.) 



t r a i n i n g )  m a i n  effects a n d  i n t e r a c t i o n s .  There  was no  

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

t h e r e  v a s  n o  i n t e r a c t i o n  be tween  t r e a t u e n t  g r o u p s  a n d  

p e r i o d s .  However, t h e  main  e f f e c t  of P e r i o d s  was very c l o s e  

t o  a n  a c c e p t a b l e  a l p h a  l e v e l  (2 = 0.06) .  The f o l l o w i n g  

tests,  t h e n ,  s h o u l d  b e  t a k e n  a s  i n d i c a t i v e  but not as 

c o m p l e t e l y  j u s t i f i e d .  

f l a i g J g f g a s A  I n d e p e n d e n t  g r c u p s  2 tests were d o n e  on 

t h e  r e c o r d s  f rom e a c h  i n d i v i d u a l  s u b j e c t  i n  o r d e r  t o  c o m p a r e  

h e a d a c h e  r e p o r t s  f r o a  d i f f e r e n t  P e r i o d s .  Two subjects showed 

a s i g n i f i c a n t  d e c r e a s e  f rotn Pre- to  P o s t - t r a i n i n g  P e r i o d s :  

LIC, a v e r b a l  t r e a t m e n t  f e m a l e  (see F i g u r e  3 ) ,  a n d  s u b j e c t  

BR, a  combined  t r e a t m e n t  male ( F i g u r e  4 ) .  P o r  b o t h  s u b j e c t s ,  

< 0.005 i n  a o n e - t a i l e d  test .  

Paired o b s e r v a t i o n  f tests were d o n e  on t h e  mean 

h e a d a c h e  i n t e n s i t i e s  w i t h i n  each P e r i o d  f r o a  t h e  f i v e  

s u b j e c t s .  T h e  tests showed n o  s i g n i f i c a n t  decrease from t h e  

P r e - t r a i n i n g  P e r i c d  t o  t h e  P o s t - t r a i n i n g  P e r i o d ,  b u t  t h e  

decrease f r o a  t h e  E a r l y  T r a i n i n g  P e r i o d  t o  the t o  t h e  Late 

T r a i n i n g  P e r i o d  was s i g n i f i c a n t  ( < 0.005 j n  a o n e - t a i l e d  

test. 

g g e a t q e a t - - m t h o d  & & f & ~ s w ~  I n s p e c t i o n  o f  F i g u r e  8 

a n d  t h e  f a c t  that one  v e r b a l  t r e a t m e n t  s u b j e c t  a n d  one 
v 

combined t r e a t m e n t  s u b j e c t  showed s i g n i f i c a n t  d e c r e a s e s  from 

P r 3 -  t o  P o s t - t r a i n i n g  P e r i o d s  s u g g a s t s  no d i f f e r e n c e  between 

t h e  two t r e a t m e n t  methods  for t h e s e  two  Periods. I n d e p e n d e n t  



g r o u p s  tes ts  o n  t h e  Per iod means showed no  s i g n i f i c a n t  

d i f f e r e n c e  b e t w e e n  t b e  two treatment groups i n  a n y  of ths 

r e c o r d  k e e p i n q  P e r i o d s .  

P ~ 2 z ~ & ~ ~ ~ E ~ & h w , X r a i n h g _ I  T h e r e  is  so me 

e v i d e n c e  that h e a d a c h e s  i ggsased  from t h e  P r e - t r a i n i n g  t o  

t h e  E a r l y  Training P e r i o d ,  I n  f i q a r e  8, four of t h e  f i v e  

s u b j e c t s  show s u c h  an i n c r e a s e .  However, a p a i r e d  

o b s e r v a t i o n s  4 test a p p l i e d  t o  the s u b j e c t  means f o r  t h e  two 

p e r i o d s  showed n o  s i g n i f i c a n t  d i f f e r e n c e .  I n d e p e n d e n t  g r o u p s  

t tests  were a p p l i e d  t o  each subject's d a i l y  h e a d a c h e  - 
r e p o r t s  for t h e  two p e r i o d s .  Since t h e s e  tests were 

~ Q L  t h e  a l p h a  level was set t o  0.01 o n  a t w o - t a i l e d  test. 

w i t h  t h e s e  restrictions, s u b j e c t  IlC ( F i g u r e  3) showed a 

significant i n c r e a s e .  

B e g i n n i n g -  a n d  End-of-Session Headache  d e p o r t s  

T h e  h e a d a c h e  r e p o r t s  which s u b j e c t s  f i l l e d  o u t  a t  t h e  

beginning a n d  a t  t h e  e n d  of e a c h  l a b o r a t o r y  s e s s i o n  were 

a l s o  analyzed. nos t  of t h e  end-of-session r e p o r t s  from 

s e s s i o n s  one and two were l o s t ,  s o  t h e  a n a l y s e s  were dcne on 

reports  from t h e  l a s t  f o u r  s e s s i o n s  only.  

gain gffsggsl P i q u r e  9 shows mean b e q i n n i n g -  a n d  e n d -  

o f - s e s s i o n  h e a d a c h e  i n t e n s i t i e s  f c r  each s u b j e c t ,  T h e r e  is  

slight s t a t i s t i c a l  e v i d e n c e  f o r  a main effect. P a i r e d  

o h s e r v a t i o n  4 tests were d o n e  f o r  e a c h  subject u s i n g  h e r / h i s  



P i g ~ g - L  lean Headache Intensities a t  t h e  B e g i n n i n g  and a t  -- 
t h e  End cf Laboratory ~raining ~ e s s i o n s .  ( ~ o a p u t e d  from 

reports  from t h e  l a s t  four s e s s i o n s  o n l y , )  
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f o u r  b e g i n n i n q -  a n d  e n d - o f - s e s s i o n  h e a d a c h e  p a i n  r e p o r t s .  

F o r  o n e  subject thsre was a significant decrease ( s u b j e c t  

RR, E < 0.05, o n e - t a i l e d  t e s t ,  Figure O ) .  For t h e  r e m a i n i n g  

s u b j e c t s ,  thsre was n o  s i g n i f i c a n t  c h a n g e .  A n c t h e r  p a i r e d  

o b s f r v a t i o o s  2 t e s t  c o m p a r i n g  the b e g i n n i n g - o f - s e s s i o n  means 

f rom the f i v e  s u b j e c t s  w i t h  t h e i r  e n d - o f - s e s s i o n  means a l s o  

showed no  s i q n i f i c a n c e ,  

G ~ n b ~ n e d - ~ f a U ~ L ~ ~ - Y & a L - ~ ~ &  A a i n d e p e n d e n t  

g r o u p s  g test comparad  t h e  b e g i n n i n g -  t o  e n d - o f - s e s s i o n  

h e a d a c h e  c h a n g e  scores a v e r a g e d  f o r  e a c h  s u b j e c t  i n  t h e  

combinad  t r e a t m e n t  c o n d i t i o n  w i t h  t h e  a v e r a g e  c h a n g e  scores 

f o r  e a c h  s u b j e c t  i n  t h e  v e r b a l  t r e a t m e n t  c o n d i t i o n .  T h e  test 

showed n o  s i g n i f i c a n t  d i f f e r e n c e .  

~ i ~ f f = ~ d h & , s i e s ~ i ~ c ~ s _ x a , u r ~ I l n s t r u ~ S ~ t s i ~ ~  

F o r  subjects w i t h i n  t h e  combined t r e a t m e n t  c o n d i t i o n ,  mean 

h e a d a c h e  c h a n g e  scores f rom b i o f e e d b a c k  s e s s i o n s  were 

compared w i t h  mean c h a n g e  s c o r e s  f roe v e r b a l  i n s t r u c t i o n  

sessions,  gain, a  p a i r e d  o b s e r v a t i o n s  f; tes t  was used.  

Results were n o t  s i g n i f i c a n t .  

T h e  EHG m e a s u r e m e n t s  from ths l e f t  and t h e  r i g h t  s i d e s  

of tha neck were a v e r a g e d  t o g e t h e r  for e a c h  measurement  

o c c a s i o n .  T h z s e  m e a n s  f o r  t h e  n e c k  EBGs wera u s e d  i n  a l l  t h e  

a ~ a l y s e s  u h i c h  f o l l o w .  F i g u r e  10 shows  e n d - o f - s e s s i o n  EHG 



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

( G r a p h s  o f  b e g i n n i n g -  a n d  e n d - o f - s e s s i o n  ENG m e a s u r e n e n t s  

f o r  t h e  l e f t  a n d  t h e  r i g h t  b a c k - o f - n e c k  sites and f o r  t h e  

f o r e h 3 a d  s i t e  are i n  A p p e n d i x  XIII) . 
R e p e a t e d  msa s u r e s  a n a l y s e s  of v a r i a n c e  v e r e  d o n e  on 

e n d - o f  -sessior E H G  l e v e l s  a n d  a l s c  o n  b e g i n n i n g -  t o  e n d - o f -  

s e s s i o n  c h a n g e  sccres f o r  b o t h  t h e  i o r e n e a d  s i te  a n d  t h e  

a v e r a g e d  n e c k  s i t e s .  F o r  t h e s e  A N O V A s ,  t h e  s i x  l a b o r a t o r y  

s e s s i o n s  were g r o u p e d  i n t o  t h r e e  Fa i rs .  S e s s i o n s  one a n d  t w o  

vere P a i r  1. S e s s i o n s  t h r e e  a n d  four were P a i r  2, a n d  

s s s s i o n s  f i v e  and  s i x  were P a i r  3. For  the c o m b i n e d  

t r e a t m e n t  s u b j e c t s ,  t h e n ,  one b i o f e e d b a c k  l a b o r a t o r y  

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

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

s u b j e c t s ,  b o t h  s e s s i o n s  w i t h i n  a Pa i r  were v e r b a l  

i n s t r u c t i o n s  s e s s i o n s ,  F o r  b o t h  t r e a t n e n t  groups, t h i s  

p a i r i n g  a l l o w e d  a n a l y s i s  cf t h e  effects  of repeatea l a b  

s e s s i o n s .  T h e  f i r s t  s e s s i o n  i n  e a c h  p a i r  was d e s i g n a t e d  a V 

t y p e  s e s s i o r . ;  t h e  s e c o n d  s e s s i o n ,  a B type s e s s i o n .  T h e  

a n a l y s e s  of v a r i a n c e  e v a l u a t e d  s u b j e c t  t r e a t m e n t  c o n d i t i o n  

( c o m b i n e d  vs .  v e r b a l )  by P a i r  ( P a i r  1 vs .  P a i r  2 ss. P a i r  3) 

by s e s s i o n  type ( V  v s ,  B) f o r  m a i n  effects a n d  i n t e r a c t i o n s .  

Tha  A N O V A s  d o n e  o n  t h e  b e g i n n i n g -  t o  e n d - o f - s e s s i o n  c h a n g e  

s c o r e s  f o r  b o t h  f o r e h e a d  a n d  n e c k  produced no s i g n i f i c a n t  

r e s u l t s .  T h e s e  s c o r e s  were n o t  a n a l y z e d  f u r t h e r ,  The A N O V A s  

don? oc t h e  n e c k  a n d  f o r e h e a d  e n d - o f - s e s s i o n  EflG l e v e l s  d i d  

y i e l d  some  s i y n i  f i c a n t  r e s u l t s ,  a n d  t h e s e  r e s u l t s  a r e  

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



LAB SESSION 

Fiqurg-lfit E n d - o f - s e s s i o n  nean EHG Levels fcr  Combined - 
Treatment  S u b j e c t s  and Verbal Treatment S u b j e c t s ,  (Heck 

measurements a r e  means for t h e  l e f t  and the r i g h t  sides of 

t h e  back of t h e  n e c k ,  S e s s i o n s  2,  4, and 6 were b i o f e e d b a c k  

t r a i n i n g  s e s s i o n s  for combined treatment s u b j e c t s .  A 1 1  other 

l a b o r a t o r y  s e s s i o n s  were v e r b a l  r e l a x a t i c n  i n s t r u c t i o n  

sessions.) 



s e c t i o n s ,  

Hain Effects 

Eqreheaa ,  T h e r e  was n o  s t a t i s t i c a l  e v i d e n c e  f o r  an 

o v e r a l l  treatment effect.  T h e  A N O V A  showed n o  s i g n i f i c a n t  

c h a n g e  i n  f o r e h e a d  ERG levels o v e r  a l l  s u b j e c t s  f r o m  one 

P a i r  of l a b o r a t o r y  s e s s i o n s  t c  a n o t h e r ,  Also ,  t h e r e  was no 

s i g n i f i c a n t  i n t e r a c t i o n  between t h e  t u o  s u b j e c t  t r e a t m e n t  

c o n d i t i o n s  f r o m  o n e  P a i r  t o  a n o t h e r ,  T h e r e  was, however ,  a 

s i g n i f i c a n t  overall d i f f e r e n c e  between t h e  t u o  t r e a t m e n t  

g r o u p s  ( 2 = 0.002).  F i g u r e  10 suggests t h a t ,  o v e r a l l ,  

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

s e s s i o n  f o r e h e a d  EnG l e v e l s ,  An i n d e p e n d e n t  g r o u p s  f test 

c o m p a r i n g  the means o f  e a c h  combined  treatment s u b j e c t  w i t h  

t h e  means of e a c h  v e r b a l  t r e a t m e n t  s u b j e c t  showed a h i g h l y  

s i g n i f i c a n t  difference ( E < OoOIr two t a i l e d  test). Verbal 

t r e a t m e n t  s u b j e c t s '  f o r e h e a d  E H G s  a v e r a g e d  4.2 microvol.rs 

h i g h e r  t h a n  t h o s e  of c o m b i n e d  t r e a t m e n t  s u b j e c t s ,  

Bs&, As w i t h  t h e  a n a l y s i s  o f  t h e  f o r e h e a d  E H G s ,  t h e r e  

was n o  c h a n g e  i n  o v e r a l l  n e c k  B R G s  a c r o s s  P a i r s ,  a n d  t h e r e  

was n o  s i g n i f  i c a r t  P a i r s  b y  t r e a t m e n t  i n t e r a c t i o n ,  There 

was, a s  w i t h  the f o r e h e a d ,  a n  o v e r a l l  d i f f e r e n c e  b e t w e e n  t h e  

t r e a t m e n t  g r o u p s  ( p = 0 .011) .  F i g u r e  10 s u g g e s t s  t h a t  neck 

EHG levels overall were h i g h e r  i n  t h e  v e r b a l  t r e a t m e n t  

g roup ,  a n d  a n  i n d e p e n d e n t  q r o u p s  f test f o u n d  t h e  t h e  v e r b a l  

g r o u p  t o  be h i g h e r  by 7.5 m i c r o v o l t s  ( g < 0.05, two  t a i l e d -  



r tes t ) .  

I n t e r a c t i o n s  

E ~ r h p q d ,  T h e r e  was e v i d e n c e  t h a t  f o r e h e a d  EHGs d i d  n o t  

simply d e c r e a s e  from t h e  f i r s t  s e s s i o n  i n  a P a i r  to  t h e  

s e c o n d .  T h a  ANOYA p r o d u c e d  a P a i r s  by t y p e - o f - s e s s i o n  

( V  v s ,  0 )  i n t e r a c t i o n  ( p = O , O 3 O ) ,  Thus ,  f o r  a l l  s u b j e c t s  

c o n s i d e r e d  t o g e t h e r ,  t h e  r e l a t i o n s h i p  between t h e  m e a n s  of 

ths t w o  session t y p e s  c h a n g e d  s i g n i f i c a n t l y  from p a i r  1 t o  

p a i s  2 t o  P a i r  3. What P i g u r e  10 s u g g e s t s  i s  t h a t  f o r e h e a d  

EAG l e v e l s  isg3g_s& f rcm s a s e i o n  one t o  two a n d  f rom 

s e s s i o n  three t o  f o u r  b u t  n o t  f r o m  s e s s i o n  f i v e  t o  s i x ,  A 

EQ&,,~X 2 test was d o n e  f o r  this e v a l u a t i o n ,  F o r  e a c h  

s u b j e c t ,  t h e  s c o r e  from s e s s i o n  o n e  was c o m b i n e d  w i t h  t h e  

s c o r e  from s e s s i o n  three, and t h e  score f r o m  s e s s i o n  two was 

c o m b i n e d  w i t h  t h e  score f r o a  session four. A n a ~ c n e d  

o b s e r v a t i o n s  2 t e s t  done o n  these c o a b i n 2 d  scores produced a  

s i g n i f i c a n c e  l e v e l  which  would  be E < 0.02, two-tailed, f o t  

a p l a n n e d  c o ~ p a r i s o c .  With t h i s  same test, there was no 

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  sessions f i v e  and s i x ,  

&ck, As w i t h  f o r e h e a d  ENG levels, t h e r e  was e v i d e n c e  

t h a t  n z c k  E H G s  o v e r  a l l  s u b j e c t s  d i d  n o t  s i m p l y  decrease 

t h r o u q h  the c o u r s e  of t h e  l a b o r a t o r y  s e s s i o n s ,  The  A N O V A  

showed a s i g n i f i c a n t  p a i r s  by t y p e - o f - s e s s i o n  interaction 

o v e r  a l l  s u b j e c t s  ( 2 = 0 . 0 1 7 ) .  F i g u r e  10 m i g h t  s u g g e s t  an 



o v a r a l l  decrease f r o n  s e s s i o n s  o n e  t o  two a n d  from s e s s i o n s  

f o u r  t o  f i v e .  But a post p a i r e d  o b s e r v a t i o n s  test 

c o m p a r i n g  each s u b j e c t ' s  EBG l e v e l s  f r o n  s e s s i o n s  o n e  a n d  

f o u r  combined t o  t h e  l e v e l s  f r o n  t w o  a n d  f i v e  c o m b i n e d  was 

n o t  s i g n i f i c a n t .  I n  a d d i t i o n ,  p a i r e d  c b s e r v a t i o n  g t es t s  on 

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

s e s s i o n s  three w i t h  f o u r ,  and  sessions f i v e  w i t h  s i x  s h o v e d  

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

s u b j e c t s  i n t e r a c t i o n ,  t h e n ,  i s  u n c l e a r .  

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

s e s s i o n s ,  n e c k  E H G s  were l o w e r  f o r  combined  t r e a t m e n t  

s u b j e c t s  t h a n  f o r  v e r b a l  t r e a t a e n t  s u b j e c t s ,  The  AHOVA 

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

g r o u p  i n t e r a c t i o n  ( p = O.OUY) .  P u t  simply, t h i s  means t h a t  

r h e  p a t t e r n  of t h e  r e l a t i o n s h i p  between t h e  s e s s i o n  t y p e s  

(V vs .  8 )  from o n e  Pair t o  a n o t h e r  was s i g n i f i c a n t l y  

d i f f e r e n t  f o r  t h e  two t r e a t m e n t  g r o u p s .  

F i g u r e  10 a g a i n  s u g g e s t s  a p a t t e r n .  It a p p e a r s  t h a t  

e n d - o f - s e s s i o n  neck EHG l e v e l s  d e c r e a s e d  f o r  b o t h  t r e a t m e n t  

g r o u p s  froa s e s s i o n  o n e  t o  t uo, b u t  t h e n  d i f f e r e d  f r o m  e a c h  

o t h e r  f r o m  s e s s i c n s  t h r e e  t h r o u g h  s i x ,  Whi le  n e c k  E H G s  

r e m a i n e d  low f o r  c o m b i n e d  t r e a t m e n t  s u b j e c t s ,  v e r b a l  

t r e a t n e n t  s u b j e c t  neck EHGs i n c r e a s e d  from s e s s i o n  two t o  

three, d e c r e a s e d  f r o m  f o u r  t o  f i v e ,  a n d  then i n c r e a s e d  a g a i n  

from s e s s i o n  f i v e  t o  six. Howaver, p a i r e d  o b s e r v a t i o n  3 

tes ts  done  o n  i n d i v i d u a l  s c o r e s  c o m p a r i n g  s e s s i o n s  two w i t h  

three, s e s s i o n s  f o u r  w i t h  f i v e ,  a n d  s e s s i o n s  f i v e  w i t h  s i x  



showed n o  s i g n i f i c a n t  d i f f e r e n c e s .  A l s o ,  a s i m i l a r  $ test 

d o n e  o n  t h e  combined s c o r e s  from s e s s i o n s  two  a n d  f i v e  

compared  w i t h  t h e  scores combined  f r o .  three a n d  six showed 

n o  s i g n i f i c a n t  d i f f e r e n c e .  A r e a s o n a b l e  c o n c l u s i o n  here 

n i g h t  be, t h e n ,  t h a t  w h i l e  the n e c k  EMGs of combined  

t r e a t m e n t  s u b j e c t s  i n  t h e  last f o u r  s e s s i o n s  stayed l o w ,  

n e c k  E n G s  f o r  v e r b a l  t r e a t m e n t  s u b j e c t s  in t h e s e  l a s t  f o u r  

s e s s i o n s  d i d  n o t ,  

Hain Effects 

STAI-Sta te  I n v e n t o r i e s  were a d m i n i s t e r e d  t o  s u b j e c t s  a t  

t h e  b e g i n n i n q  a n d  t h e  end o f  t h e  f i r s t ,  s e c o n d ,  a n d  s i x t h  

s e s s i o n s .  T h e r e  was e v i d e n c e  t h a t ,  g e n e r a l l y ,  scores for 

e a c h  s u b j e c t  d e c r e a s e d  from t h e  b ~ g i a n i n g  o f  s e s s i o n s  t o  t h e  

e n d  o f  s e s s i o n s .  For e a c h  of t h e  five subjects, t h e  means of 

t h e  b e g i n n i n g -  t o  e n d - o f - s e s s i o n  change scores v e r e  

c a l c u l a t e d ,  and a paired o b s e r v a t i o n s  & test was d o n e  t o  

d e t e r m i n e  ~f t h e s e  means  d i f f e r e d  f r o m  z e r o .  T h e  mean 

d e c r e a s e  was 6.3 a n d  t h e  d e c r e a s e  was s i g n i f i c a n t  (g 

< 0.025, o n e - t a i l e d  t e s t ) .  

I n  a n o t h e r  p a i r e d  o b s e r v a t i o n s  & test, t h e  means f o r  

t h e  e n d - o f - s e s s i o n  scores were computed from s e s s i o n s  one 

a n d  two  f o r  each  s u b j e c t ,  a n d  t h e n  t h e s e  m a n s  were compared  

w i t h  t h e  e n d - o f - s e s s i o n  s c o r e s  f r o m  s e s s i o n  s i x .  No 



s i q n i f i c a n t  d i f f e r e n c e  w a s  found .  

Also, for  e a c h  s u b j e c t ,  before- t o  a f  t e r - s e s s i o n  c h a n g e  

s c o r e s  were computed  and  then a v e r a g e d  t o g e t h e r  for s e s s i c n s  

E one and two. These means were t h e n  compared  w i t h  a p a i r e d  2 
P 

tes t  w i t h  t h e  change  scores from t h e  l a s t  s e s s i o n .  Aga in ,  no 

i s i g n i f i c a n t  d i f f e r e n c e w a s  found .  r 

E 
i' The mean S T A I - S t a t e  chanqe s c o r e s  from subjects i n  t h e  

combined  t r e a t m e n t  c o n d i t i o n  wera compared  u i t h  the means 

front t h e  v e r b a l  t r e a t m e n t  s u b j e c t s .  An i n d e p e n d e n t  g r o u p s  2 

test showed no  s i g n i f i c a n t  d i f f e r e n c e .  The s a n e  t e s t  was 

u s e d  t o  s v a l u a t e  mean e n d - o f - s e s s i o n  scores f o r  t h e  two 

g r o u p s .  Aga in ,  t h e r e  was n o  s i g n i f i c a n t  d i f f e r e n c e .  

I n t e r a c t i o n s  , 

I n  P i g u r e  11 a l l  the STAI-State c h a n g e  scores a r e  

p l o t t e d .  Note that scores d e c r e a s e  mos t  d u r i n g  t h e  r u s t  

l a b o r a t o r y  t r a i n i n q  s e s s i o n  and  least d u r i n g  t h e  s e c o n d  l a b  

s e s s i o n .  I n  f a c t ,  some s c o r e s  &reas& However, p a i r e d  

o b s e r v a t i o n  2 tests showed n o  s i g n i f i c a n t  d i f f e r e n c e s  

be tween  s e s s i o n s  one a n d  two a n d  between s e s s i o n s  two a n d  

six. The p a t t e r n ,  t h e n ,  c a n  o n l y  b e  t a k e n  as s u g g e s t i v e .  

S T A I - S t a t e  raw scores are  p l c t t e d  i n  P i g u r e  12. The 

F i g u r e  s u q g e s t s  t h a t  t h e  l a r g e  decreases i n  scores d u r i n g  

s e s s i o n  one may have been p a r t l y  d u e  to  h i g h  b e g i n n i n g - o f -  

s e s s i o n  s c o r e s  a n d  t h a t  t h e  l a c k  o f  deccease d u r i n g  s e s s i o n  

two may h a v e  been due t o  low b e g i n n i n g - o f - s e s s i o n  scores. 



LAB SESSION 

Pisure-11% Beginning- to ~nd-of  -Session STAI- State Change 

scores. (Change scores = after-session score minus before- 

session score. No change score was obtained for subject XC 

C i n  session 1 .  niniaua-maximum possible scores: 20-80)  



of-session s c o r e s  a re  higher  f o r  ses s ion  two than for the  
i 

o the r  sess ions .  ' 

Notice, a l so ,  t h a t  beginning-of-session scores  a r e  

lcwast f o r  sess ion  two. 

Co&g&&&j&gs -- 

I n  a l l  of the following c o r r e l a t i o n  analyses ,  only 

change scores  a r e  discussed and i l l u s t r a t e d .  In a l l  cases, 

scattergrams were p lo t ted  fo r  t h e  corresponding rav  scores 

and shoved no associa t ion .  

EnGs and Beginning- t o  End-of-Session Headache Reports 

Thare is some i n d i c a t i o n  t h a t  neck EHG change scores  

may bs b e t t e r  p red ic to r s  of headache changes than forehead 

changz scores .  For t h e  a s soc ia t ion  between E N G s  and headache 

chanqe scores ,  two sca t terqrams were constructed.  One 

p lo t ted  the assoc ia t ion  between neck EHG change scores  a n d  

headache change scores ,  and t h e  o the r  showed the  as soc ia t ion  

betvean forehead E H G  change scores  and these  same headache 

change scores .  Both sca t te rgrams a r e  i n  Figure 13. I n  each 

of t h s  scatterqrams, each of the  s u b j e c t s  cont r ibuted  four 

d a t a  points: one point each from sess ions  t n r e e  through six. 

W h i l e  these  s c a t t e r q r a n s  suggest t h a t  neck EIYG changa scores 

Bay b 9  nore c l o s e l y  associa ted  w i t h  headache changes than 

forehsad change scoras ,  both as soc ia t ions  a  r e  low. Two 



E & u s ~  12, Beginning- and End-of -Sess ion S T a I - S t a t e  Raw 

Scores. (Minimum-maximum possible scores: 20-80) . 



Fhqgf, lJL Scattergrams of EHG Change Scores and Beginning- - 

t o  End-of -Session Headache Change Scores. (Headache pain 

scale: 0 = no headache, 5 = e x c r u c i a t i n g .  Each of the five 

subjects c o n t i b u t e d  data  p c i n t s  on b o t h  s c a t t e s g r a m s  frcm 

sessions 3,  4 ,  5, 6 .  P o i n t s  are l a b e l l e d  by s u b j e c t . )  



subjec t  on t h e  two s e t s  of score  pa i r s .  None of t h e s 9  

indiv idual  ~ ( s  was s i q n i  f i c a n t l y  different from zero. Also, 

p a i r e d  observation 4 t e s t s  were used t o  eva lua te  the 

d i f fe rence  between t h e  f i v e  & values f o r  the nsck-to- 

headache c o r r e l a t i o n  and t h e  f o r e h e a d  -to-headache 

cor re la t ion .  These sets of  g values were n o t  s i g n i f i c a n t l y  

d i f f e r e n t  from e a c h  o t k r  nor were t h e y  d i f f e r e n t  from zero. 

E n G s  and STAI-State Scores 

Thsre was some ind ica t ion  t h a t  n e c k  BUG change scores  

miqht be more closely associa ted  w i t h  STAI-State change 

scores  than forehead E H G s .  EWG measurements and STAX-State 

scores  occurred together  i n  sessicns one, two, and six. As 

w i t h  E H G s  and headache change scores ,  two s c a t t e r g r a a s  were 

constructed. One evaluated t h e  r e l a t i o n s h i p  o f  neck Ef lG 

change scores  t o  STAT-State change; the other, t h e  r e i a r ~ o n  

between forehead E R G  change scores and SPAI-State change 

scores.  Ths sca t t e rg r am p a t t e r n s  were very s i m i l a r  t o  those 

f o r  t h e  headache change sccres .  Again, neck changes seemed 

t o  be s l i g h t l y  b e t t e r  p red ic to r s  than forehead change 

scores ,  b u t  both as soc ia t ions  were c lose  t o  = 0.00. 

s t a t i s t i c a l  analyses  l i k e  those done f o r  EMG-to-headache 

c o r r e l a t i o n s  of indiv idual  and mean x's aqain yielded no 

s i g n i f i c a n t  r e s u l t s ,  
C 



STAI-State Scores 

S c o r e s  

a n d  ~ e g i n n i n g -  t o  E n d - o f - S e s s i o n  H 

- - 

63 

e a d a c h e  

T h e r e  was a l s o  some i n d i c a t i c n  o f  p o s i t i v e  c o r r e l a t i o n  

be tween  ST AX-State c h a n g e  s c o r e s  and h e a d a c h e  c h a n g e  scores. 

I n  l a b o r a t o r y  s e s s i o n  s i x ,  S T A I - S t a t e  c h a n q e  scores a n d  

h e a d a c h e  i n t e n s i t y  c h a n g e  s c o r e s  c c c u r r e d  t o g e t h e r  a n d  c o u l d  

t h u s  be i n s p e c t e d  for a s s o c i a t i o n .  A scattergram fo r  t h e s e  

data  p o i n t s  is shown i n  F i g u r e  14. In t h e  f i g u r e  t h e r e  

appears t o  be some p o s i t i v e  c o r r e l a t i o n .  A P e a r s o n  & was 

c a l c u l a t e d  u s i n g  t h e  p o i n t s  from a l l  s u b j e c t s  frcm s e s s i o n  

s i x  o n l y .  Again ,  t h e  g v a l u e  was n o t  s i g n i f i c a n t .  

E H G  t o  EWG A s s o c i a t i o n s  

Scat ter  g r a m s  of n e c k - t o -  f o r e b e a d  EMGs showed no  

a p p r e c i a b l e  a s s o c i a t i o n  over  a l l  s e s s i o n s .  I n d i v j  d u a l  

s u b j e c t  g 9 s  were c a l c u l a t e d  u s i n g  s c o r e  pairs f r o m  a l l  s i x  

s e s s i o n s .  Only the g f o r  s u b j e c t  IV was s i g n i f i c a n t l y  

d i f f e r e n t  f r o m  g = 0.00 ( = -0 .82,  p < 0.005, t w o - t a i l e d  

t e s t ) .  T h e  group of 2's was t h e n  t e s t e d  for s i g n i f i c a n t  

d i f f e r e n c e  from zero w i t h  a p a i r e d  o b s e r v a t i o n s  2 test. 

T h e 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 .  Also ,  t h e 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  b e t w e r  n v e r b a l  a n d  c o m b i n a t i o n  

t r e a t m e n t  r1s. 

However, there was i n d i c a t i o n  t h a t  n e c k - f o r e h e a d  EHG 

c o r r e l a t i o n  a i q h t  change r a d i c a l l y  f ro@ v e r b a l  t o  

b i o f e e d b a c k  s e s s i o n s .  W i t h i n  t h e  combined  t r e a t m e n t  g r o u p ,  
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c o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d  s e p a r a t e l y  f o r  

v e r b a l  r e l a x a t i o n  s e s s i o n s  a n d  b i o f e e d b a c k  s e s s i o n s .  None of 

t h e s e  i n d i v i d u a l  c o e f f i c i e n t s  were s i g n i f i c a n t .  However,  

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

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

d i r e s t i o g g  of  t h e  s u g q e s t e d  a s s o c i a t i o n s  were o p p o s i t e .  F o r  ---- -- 
v e r b a l  r e l a x a t i o n  s e s s i o n s ,  the a s s o c i a t i o n  was lcu b u t  

p o s i t i v e ,  w h e r e a s  d u r i n g  b i  cf eedback  s e s s i o n s  t h e  

a s s o c i a t i o n  between f o r e h e a d  a n d  n e c k  EHG c h a n g e  scores 

a p p e a r e d  t o  be c e q a t i v e .  The two s c a t t e r q r a s s  are shown 

t o g e t h e r  i r i  F i g u r e  15. 

Three of the f i v e  s u b j e c t s  r a n k e d  a b o v e  t h s  7 0 t h  

p e r c e n t i l e  on t h e  S T A I - T r a i t  I n v e n t o r y .  B u t  usinq 

S p i e l b e r g e r ,  Gorsuch ,  a n d  Lushenes8 (1970) F l o r i d a  S t a t e  

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

a n  i n d e p e n d e n t  g r o u p s  g test d i d  not show t b i s  g r o u p  to  be, 

on  average, s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e i t h e r  males o r  

f e m a l e s  i n  t h a t  p o p u l a t i o n .  ( I n d i v i d u a l  STAI-Trait s c o r e s  

a r e  i n  a p p e n d i x  X I I , )  



Piguye 15, S c a t t e r g r a m s  of F o r e h e a d  and Heck EMG Change - 
Scores for V e r b a l  and  B i o f e e d b a c k  S e s s i o n s .  ( A 1 1  p o i n t s  from 

combined  t r e a t m e n t  s u b j e c t s  c n l y  . V e r b a l  r e l a x a t i o n  

i n s t r u c t i o n  s o s s i o n  d a t a  p o i n t s  from s e s s i o n s  1 ,  3 ,  5 for 

each subject . B i o f e e d b a c k  t r a i n i n g  s e s s i o n  d a t a  p o i n t s  from 

s e s s i o n s  2 ,  4 ,  6 for e a c h  s u b j e c t .  P o i n t s  l a b e l l e d  by 

s u b j e c t . )  



Batter%ArE,Ssah 

The subjects i n  this s t u d y ,  as a g r o u p ,  r e c i e v e d  scorss 

4.7 p o i n t s  h i g h e r  t h a n  t h e  sccres of Bot ter ls  (1966) O h i o  

S t a t e  u n d e r q r a d u a t e  s t u d e n t s  ( Q< 0.01, two-tai led t e s t ) .  

S u b j e c t s  i n  t h i s  study, then, were more e x t e r n a l l y  

c o n t r o l l e d  t h a n  n o r m a l s .  ( I n d i v i d u a l  I - E  scores a re  i n  

Appendix XII.) 
Bh 

In t h e  f i n a l  i n t e r v i e u ,  a l l  the s u b j e c t s  s a i d  t h a t  

their treatment h a d  reduced t h e i r  h e a d a c h e s .  Many fe l t  t h a t  

their d a i l y  r e l a x a t i o n  p r a c t i c e  was t h e  most b e n e f i c i a l  part 

of t h e  t r e a t m e n t  f o r  t h e i r  h e a d a c h e ,  a n d  some  f e l t  n o s e  

c o n f i d e n t  from h a v i n g  acquired a t a n g i b l e  r e l a x a  t i c n  

t e c h n i q u e .  

several subjects found  t h e  b i o f e e d b a c k  i r r i t a t i n g .  

~ l s o ,  s e v e r a l  s u b j e c t s  wanted t h e  r e l a x a t i o n  t a p e  t o  be 

s h o r t s r  t h a n  20 m i n u t e s ,  A few were b o t h e r e d  b y  p o l y g r a p h  

+ q u i p m e n t  noises. (A summary o f  each sub j sc t8s  a n s w e r s  to 

t h o  i n t e r v i e w  q u e s t i o n s  i~ i n  A p p e n d i x  VI.) 



S u n m a ~ ~ p f  -E!isl lkz ----- 

Q a t l e & a d a c h e B e P o r & s A  One combined  t r e a t m e n t  s u b j e c t  

a n d  o n e  verbal t r e a t m e n t  s u b j e c t  showed a  s f g n i f  i c a n t  

decrease i n  h e a d a c h e s  f rom t h e   re-traininq t o  t h e  P o s t -  

t r a i n i n q  P e r i o d s ,  a n d  t h e r e  was s t r o n g  e v i d e n c e  t h a t ,  f o r  

the whole g r o u p ,  h e a d a c h e s  d e c r e a s e d  f r o a  t h e  E a r l y  T r a i n i n g  

P e r i o d  t o  t h e  Late T r a i n i n g  Period. There was some evidence 

t h a t  h e a d a c h e s  i n c r e a s e d  f r o a  t h e  P r e - t r a i n i n g  P e r i o d  t o  the 

E a r l y  T r a i n i n g  P e r i o d .  There was n o  e v i d e n c e  of a 

d i f f e r e n t i a l  effect on the two t r e a t m e n t  g r o u p s ,  

B e & ~ n s z , s a 9 A ~ - - P f = S w ~ i ~ ~ ~ B B ~ ~ ~  There -- 
was some e v i d e n c e  t h a t  h e a d a c h e  i n t e n s i t y  decreased f r o m  t h e  

b e g i n n i n g  t o  t h e  e n d  o f  l a b o r a t o r y  s e s s i o n s .  There was n o  

e v i d e n c e  of d i f f e r e n t i a l  effects k e t v e e n  the .twc t r e a t m e n t  

g r o u p s  or b e t w e e n  biofeedback a n d  verbal i n s t r u c t i o n  

s e s s i o n s .  

g n d - o f - S g s s i o ~ ~ G . J & j & &  T h r o u g h o u t  the s e s s i o n s ,  

verbal trea t ~ e n t  s u b j e c t s  had  s i g n i f i c a n t l y  h i g h e r  neck a n d  

forehsad EMG levels t h a n  combined  t r a a t s l e n t  subjects. T h e r e  

was no s i g n i f i c a n t  o v e r a l l  c h a n g e  i n  EHG levels from early 

l a b o r a t o r y  s e s s i o n s  t o  l a  te s e s s i o n s ,  

T h e r e  was  e v i d e n c e  t h a t  for all s u b j e c t s  EMGs d i d  n o t  

simply decrease f rom session t o  session. F o r e h e a d  EClGs 

i n c r e a s e d  from s e s s i o n s  o n e  to t h o  a n d  from s e s s i o n s  three 

t o  f o u r .  And the re  was gocd evidence t h a t  o v e r a l l  n e c k  EHGs 

a l s o  d i d  not s i m p l y  d e c r e a s e  f rom s e s s i o n  to  s e s s i o n ,  but 



w i t h  neck E n G s  a p a t t e r n  c o u l d  n o t  be e s t a b i i s h e d .  

I n  a d d i t i o n ,  t h e r e  was g o o d  e v i d e n c e  that  d u r i n g  t h e  

l a s t  f o u r  s e s s i o n s  n e c k  E H G s  r e a a i n e d  low f o r  sabjects i n  

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

t r e a t m e n t  s u b j e c t s  d i d  n o t ,  

S ~ ~ ~ = S ~ t g , ~ ~ v e n t p ~ ~ ~ ~ ~  O v e r  a l l  s e s s i o n s ,  STAI-  

S t a t e  scores d e c r e a s e d  s i g n i f i c a n t l y  f rom t h e  b e g i n n i n g  t o  

t h ~  e n d  of l a b o r a t o r y  s e s s i o n s ,  However ,  t h e r e  was n o  

e v i d e n c e  of c h a n g e  from e a r l y  l a b o r a t o r y  s e s s i o n s  t o  l a t e  

l a b o r a t o r y  s e s s i o n s  e i t h e r  i n  e n d - o f  - s e s s i o n  scores o r  i n  

b e q i n n i n q - t o - e n d  of s e s s i o n  c h a n g e  s c o r e s ,  Nor was there a 

d i f f e r e n c e  b e t w e e n  t r e a t m e n t  g r o u p .  

T h e r e  was some i n d i c a t i o n  t h a t  for  a l l  s u b j e c t s  f o r  

s e s s i o n s  o n e ,  two, a n d  six, S T A I - S t a t e  scores d e c r e a s e d  most 

d u r i n g  s e s s i o n  o n e  and least d u r i n g  s e s s i o n  two. 

GBBUR, S s ~ g , C a r r e l & h a &  S c a t t e r g r a  us s u g g e s t e d  t h a t  

n e c k  EnG scores m i g h t  be  better p r e d i c t o r s  of h e a d a c h e  

s c o r e s  than f o r e h e a d  ERG s c o r e s ,  b u t  b o t h  a s s o c i a t i o n s  were 

c l o s e  t o  zerc. 

T h e r e  was a l s o  i n d i c a t i o n  t h a t  there m i g h t  be a 

p o s i t i v e  c o r r e l a t i o n  b e t w e e n  S T A I - S t a t e  s c o r e s  and h e a d a c h e  

s c o r e s ,  

There was no i n d i c a t i o n  of an a s s o c i a t i o n  b e t w e e n  neck 

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

c o n s i d e r e d  s e p a r a t e l y  o r  f o r  a l l  s u b j e c t s  c o n s i d e r e d  
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together. However, s c a t t e r g r a m s  s u g g e s t e d  t h a t  t h e  

c o r r e l a t i o n  b e t w e e n  neck and forehead EHG scores is s l i g h t l y  

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

d u r i n q  b i o f e e d b a c k  traininq s e s s i o n s .  
F 

I zvLdence t h a t  s u b j e c t s  are b i q h e r  i n  T r a i t  Anxiety t h a n  

n o r m a l s .  
i 

B9t ter'g-J=g-Sc&? Scgggs. S u b j e c t s  i n  t h i s  s t u d y  

scored s i g n i f i c a n t l y  h igher  t h a n  normals on Botter8s f -E 

scale. T h e y  a r e  more e x t e r n a l l y  ccntrolled. 



- 

The f i r s t  t w o  of t h e  t h r e e  h y p o t h e s e s  w h i c h  t h i s  

e x p e r i m e n t  was d e s i g n e d  t o  t e s t  r e m a i n  u n c o n f  i r n e d .  Even 

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

n e c k  EnGs which  were lower t h a n  t h o s e  of v e r b a l  t r e a t n e n t  

s u b j e c t s ,  t h e r e  was n o  e v i d e n c e  t k a t  t h e  c o ~ b i n e d  t r e a t m e n t  

was more e f f e c t i v e  t h a n  t h e  v e r b a l  t r e a t m e n t  f o r  r e d u c i n q  

h e a d a c h e s .  Also, t h s  o n l y  c o n d i t i c n  u n d e r  w h i c h  t h e r e  was 

a n y  i n d i c a t i o n  o f  a g e n e r a l i z a t i o n  o f  a u s c l e  r e l a x a t i o n  was 

f o r  c o m b i n e d  t r e a t m e n t  s u b j e c t s  i n  their v e r b a l  i n s t r u c t i o n  

s e s s i o n s ,  and for these subjects i n  t h e i r  b i o f e e d b a c k  

s e s s i o n s  t h e  a s s o c i a t i o n  b e t w e e n  neck and f o r e h e a d  ENGs 

a p p e a r e d  t o  b e  n e g a t i v e .  

There was some  weak e v i d e n c e  f a v c r i n q  t h e  t h i r d  

h y p o t h e s i s .  T h e  c h a n g e  scores f o r  a n x i e t y  a s  m e a s u r e d  o n  t h e  

STAI-state scale seemed t o  b e  p c s i t i v e l y  a s s o c i a t e d  w i t h  

b e q i n n i n q -  t o  e n d - o f - s e s s i o n  h e a d a c h e  c h a n g e  scores. 

The t w o  f u r t h e r  q u e s t i o n s  w h i c h  I s o u g h t  a n s w e r s  f o r  i n  

t h i s  s t u d y  are a n s w e r e d  a s  fcllbws: (1.)  T h e r e  is c n l y  

s l i g h t  e v i d e n c ~  t h a t  s u b j e c t s  w i t h  muscle c o n t r a c t i o n  

h e a d a c h e s  a r e  higher  i n  t r a i t  a n x i e t y  as m e a s u r e d  o n  t h e  

5 T ~ I - T r a i t  S c a l e  t h a n  n o r m a l s .  (2. ) S u b j e c t s  w i t h  m u s c l e  

c o n t r a c t i o n  h e a d a c h e s  f e e l  s i g n i f i c a n t l y  more e x t e r n a l l y  

c o n t r o l l e d  t h a n  n o r m a l s  a s  m e a s u r e d  o n  Ro t t e r l s  I - E  Scale. 



With r e s p e c t  t o  t h e  two l i n t s  of r e s e a r c h  d e s c r i b e d  i n  

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

tend t c  c o n f i r m  b o t h  A l e x a n d e r ' s  ( l 9 7 5 ) ,  and S h i d e v y  a n d  

~ l e i n m a c *  s (1  977) c o n c l u s i o n  t h a t  b i o f e e d b a c k  t r a i n e d  m u s c l e  

r e l a x a t i o n  d o e s  no t  g e n e r a l i z e ,  a n d  t h a t  s u b j e c t i v e  r e p o r t s  

of r e l a x a t i o n  a re  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  f o r e h e a d  

EHG l e v e l s .  U i t h  r e s p e c t  t o  t h e  o t h e r  l i n e  o f  r e s e a r c h ,  I, 

l i k e  H a y n e s ,  flooriey, a n d  P a r i s s  (1975) ; a n d  Haynes ,  H o s e l e y ,  

a n 3  IYCGowaE ( I W S ) ,  f o u n d  n o  s i g n  of a n y  d i f f e r e n c e  i n  

e f f e c t i v e n e s s  b e t w e e n  t h e  two t r e a t m e n t  me thods .  

T h e r e  were s e v e r a l  p a t t e r n s  r h i c h  e m e r g e d  d u r i n g  t h e  

a n a l y s e s  of t h e  d a t a  w h i c h  were n c t  e x p e c t e d  u h s n  t h i s  s t u d y  

was d e s i g n e d .  Hcst  of t h e m  a r e  t e n t a t i v e .  T h e y  are: (a) a n  

i n c r e a s e  i n  h e a d a c h e s  f rcm t h e  P r e - t r a i n i n g  P e r i o d  t o  t h e  

E a r l y  T r a i n i n g  P e r i o d ,  fb )  a n  i n c r e a s e  i n  e n d - o f  - s e s s i o n  

f o r e h e a d  EflG l e v e l s  from s e s s i o n s  one tc t w o  a n d  from 

s e s s i o n s  t h r e e  t c  f o u r ,  (c) t h e  l a c k  of a s t e a d y  decrease 

f o r  a l l  s u b j e c t s  from s e s s i o n  t o  s e s s i o n  i n  e n d - o f - s e s s i o n  

n e c k  E M G s ,  (d) t h e  lack of  d e c r e a s e  i n  STAI-State s c o r e s  

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

ilecreasn i n  t h e s e  scores d u r i n g  t h e  f i r s t  a n d  l a s t  s e s s i o n s ,  

a n d  (el the a p p a r e n t  n e g a t i v e  c o r r e l a t i o n  b e t w e e n  f o r e h e a d  

a n d  n e c k  E R G  change scores  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  

s e s s i o n s ,  These u n e x p e c t e d  p a t t e r n s  s u g g e s t  new d i r e c t i o n s  

f o r  r e s e a r c h .  Sone o f  t h e s e  new d i r e c t i o n s  are d i s c u s s e d  i n  

a s e c t i o n  which  f o l l o w s ,  



~ ~ g v e m e n t s  on t h e  P r e s e n t  s t u d y  

H e a s u r e n e n t s  

The m e a s u r e m e n t s  a n d  t h e  design of t h e  present s t u d y  

c o u l d  be i m p r o v e d .  For e x a m p l e ,  i n  t h i s  s t u d g  I was a b l e  t o  

t r e a t  o n l y  f i v e  s u b j e c t s .  It is likely t h a t  more c e r t a i n  

r e s u l t s  would h a v e  come from this s t u d y  i f  1 h a d  u s e d  more 

s u b j e c t s  i n  e a c h  t r e a t m e n t  q r o u p .  P r o b a b l y  tea s u b j e c t s  i n  

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

d i f f e r e n c e s  i n  t h e  e f f e c t i v e n e s s  cf t h e  t r e a t m e n t  m e t h o d s .  

T h e  d i a g n o s t i c  H e a d a c h e  Q u e s t i o n a i r e  could b e  r e f i n e d .  

F o r  t h i s  s t u d g ,  I l o o k e d  for an o v e r a l l  pattern of symptoms  

which i n d i c a t e d  s i m p l e  m u s c l e  c o n  t r a c t i o n  h e a d a c h e ,  b u t  I 

h a d  no  formalized s c o r i n g  r u l e s .  The q u e s t i o n a i r e  c o u l d  be 

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

a n s w e r s  t o  e a c h  q u e s t i o n  b y  a d m i n i s t e r i n g  t h e  q u e s t i o n a i r e  

t o  known h e a d a c h e  p o p u l a t i c n s .  

The a a i l y  h e a d a c h e  r e p o r t s  c o u l d  be  s i m p l i f i e d  by 

c m i t t i n g  a t - t h i s - m o m e n t  r e p o r t s .  These r e p o r t s  a p p e a r e d  t o  

be  less sensitive i n d i c a t o r s  t h a n  t h e  r e p o r t s  o f  headaches 

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

s p i e l b e r g e r ' s  S T A I - S t a t e  I n v e n t o r y  c c u l d  h a v e  b e e n  

a d m i n i s t e r e d  a o r e  o f t e n .  B e c a u s e  I w a n t e d  t o  k e e p  t h e  t i n e  

r e q u i r e d  f o r  ~ a c h  l a b o r a t o r y  s e s s i o n  to a minimum, I 

a d m i n i s t e r e d  the test o n l y  on the f i rs t ,  s e c o n d ,  a n d  s i x t h  

sessions. B u t  s u b j e c t s  d i d  not seem t o  b e  b o t h e r e d  by t h e  



o v e r a l l  l e n g t h  o f  t h e  s e s s i c n s .  And STAI-Stata scores f r o m  

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

l a c k  of d e c r e a s e  i n  t h e s e  scores d u r i u g  t h e  s e c o n d  s e s s i o n  

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

a n d  the beginning- t o  e n d - o f - s e s s i o n  h e a d a c h e  r e p o r t s .  

It a p p e a r s  t h a t  t h e r e  is e l e c t r o n i c  e q u i p m e n t  a v a i l a b l e  

w h i c h  is more  s e n s i t i v e  t o  muscle p o t e n t i a l s  t h a n  t h e  G r a s s  

e q u i p m e n t  u s e d  i n  t h i s  s t u d y .  A f t e r  t h e  s u b j e c t s  i n  t h i s  

s t u d y  were r u n ,  I made a n  i n f o r m a l  c o m p a r i s o n  b e t w e e n  t h e  

e l e c t r o n i c  n o i s e  l e v e l s  i n  t h e  Grass P o l y g r a p h  - 7 P 3  

P r e a m p l i f i e r  system a n d  n o i s e  l e v e l s  i n  t h e  A u t o g e n  1700 

B i o f e e d b a c k  A m p l i f i e r .  T h e  Au toys r .  s y s t e m  u a s  q u i e t e r  a n d  

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

r e d u c e d  t h e  b i o f e e d b a c k  s i g n a l  w i t h i n  t h e  f i r s t  few m i n u t e s  

of t h e  t r a i n i n g  s e s s i o n ,  a n d  t h e y  u s u a l l y  h a d  n o  d i f f i c u l t y  

k e e p i n g  t h e  t o n e  a t  i ts l o w e s t  level t h r o u g h o u t  t h s  rest of 

th+ s e s s i o c .  A more s e n s i t i v e  s y s t e m  m i g h t  have p r o d u c e d  

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

t r a i n i n g  effects. 

A c a u t i o n :  H o s t  c o m m e r c i a l l y  a v a i l a b l e  EHG b i o f e e d b a c k  

e q u i p m e r i t  p r o v i d e s  no v i s u a l  r s c o r d  of o n g o i n g  EIG a c t i v i t y .  

s u c h  a r e c o r d  is  r i e c e s s a r y  for s t u d i e s  l i k e  t h o s e  r e p o r t e d  

h e r s ,  b e c a u s e  = g a g  l e v e l s  cf m u s c l e  a c t i v i t y  c a n  be 

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

e l e c t r i c a l  a c t i v i t y  u h i c h  o c c u r s  when t h e  subject moves. I n  

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



e q u i p u e n t  and  i n  t h e  s u b j e c t  a r e  f r e q u e n t .  B c t h  of t h e s e  

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

l e v e l s .  The o u t p u t  of b i o f e e d b a c k  s y s t t m s  s u c h  a s  t h e  

Au toqen  1 7 3 0 ,  o r  t a p e  r e c o r d i n q s  o f  t h e  c u t p u t  of s u c h  

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

c h a r t  r e c o r d e r  b e f o r e  EHG m e a s u r e m e n t s  a r e  t a k e n  s o  t h a t  

these n o i s e s  can b e  d e t e c t e d  and e x c l u d e d  from BUG r e s t i n g  

l e v e l  m e a s u r e m e n t s .  

I n  a v e r y  r e c e n t  p a p e r ,  D a v i s ,  B r i c k e t t ,  S t e r n ,  a n d  

Kimball ( i n  press) h a v e  a r g u e d  a q a i n s t  the s t a n d a r d  t u o -  

p o i n t  f r o n t a l i s  e l e c t r o d e  p o s i t i o n s  a s  s p e c i f i e d ,  f o r  

e x a m p l e ,  i n  L i p p o l d  ( 1 9 6 7 ,  p. 285) .  T h i s  s t a n d a r d  p o s i t i o n  

was t h e  o n e  u s e d  i n  t h e  p r e s e n t  s t u d y .  , T h e r e  are  t w o  

frontalis muscles i n  t h e  f o r e k e a d ;  o n e  m u s c l e  e x t e n d s  

v e r t i c a l l y  a b o v e  e a c h  e y e b r o w .  D a v i s  e t  a l .  a r g u e  t h a t  w i t h  

t h e  s t a n d a r d  l ead  p l a c e m e n t ,  f r o n t a l i s  m u s c l e  p o t e n t i a l s  a re  

a t t e n u a t e d ,  b e c a u s e  o n e  l e a d  i o n  s a c h  m u s c l e .  S i n c e  

r e c o r d i n g  i n  t h i s  case is b i p o l a r ,  t h e  a a p l i f i e r  picks up 

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

m u s c l e s .  I f  b o t h  m u s c l e s  are c o n t r a c t i n g  a t  t h e  same time, 

t h ?  a l e c t r i c a l  s i g n a l s  i n  e a c h  m u s c l e  may be l a r g e ,  b u t  t h e  

d i f f e r e n c e  between t h e  s i g n a l s  may n o t  be. D a v i s  e t  a l . ,  --------- 
t h e r e f o r e ,  racommend a s e p e r a t e  set o f  b i p o l a r  l e a d s  f o r  

e a c h  o f  t h e  t w o  f r o n t a l i s  m u s c l e s .  

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

o u t  o f  t h e i r  a r g u e n e n t .  I n  most EPlG b i o f e e d b a c k  t r a i n i n g ,  

l o w e r  f r e q u e n c y  m u s c l e  a c t i o n  p o t e n t i a l s  are fi l tered o u t .  



T h e  A u t o g e n  1700, f o r  e x a m p l e ,  i s  n o r m a l l y  set t o  reject  a l l  

s i g n a l s  below 200 Hz (Note 2) .  It is u n l i k e l y  t h a t  ac 

s i q n a l s  f rom t h e  two f r o n t a l e s  a t  t h e s e  h i q h e r  f r e q u e n c i e s  

a r e  i n  p h a s e .  I n  p r a c t i c e ,  e lectr ical  p o t e n t i a l  d i f f e r e n c e s  

b e t w e e n  t h e  t w o  f r o n t a l e s  seem t o  become a o r e  f r e q u e n t  as 

e i ther  o r  b o t h  m u s c l e s  beccme more e l e c t r i c a l l y  a c t i v e .  O u t -  

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

v a r y  p o s i t i v e l y  w i t h  g e n e r a l  f r o n  t a l es  t e n s i o n  l e v e l s .  

A l s o ,  i n  EHG biof s e d b a c k  t r a i n i n g  f cr  g e n e r a l  m u s c l e  

r e l a x a t i o n ,  a s i g n a l  r e p r e s e n t i n g  t h e  a v e r a g e  a c t i v i t y  of 

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

s i q n a l ,  a n d  two electrodes a re  more c o n v e n i e n t  t o  a p p l y  t h a n  

f o u r .  Thus ,  i n  order  f o r  the new f o u r  l ead  p o s i t i o n  t o  b e  

a d o p t e d  f o r  b i o f e e d b a c k  r e l a x a t i o n  t r a i n i n g ,  we n e e d  t o  

e s t a b l i s h  t h a t  t h e  a v e r a g e d  s i g n a l  i r o n  the f o u r - l e a d  

p o s i t i o n  is a better i n d i c a t c r  of g e n e r a l  f o r e h e a d  t e n s i o n  

t h a n  t h e  s i g x i a l  from t h e  s t a n d a r d  two leads .  

D e s i g n  

For the p u r p o s e  of c l a r i f y i n g  t h e  c o u r s e  of d e v e l c ~ m e n t  

o f  the r e l a x a t i o n  r e s F o n s e  frcm o n e  s e s s i o n  t o  t h e  n e x t ,  

a n o t h s r  c o m b i n e d  t r e a t m e n t  c o n d i t i o n  c o u l d  be  added t o  t h e  

p r ~ s e n t  d e s i g n .  P o r  s u c h  a c o n d i t i o n ,  t h e  f i r s t ,  t h i r d ,  and 

fifth l a b o r a t o r y  s e s s i o n s  u c u l d  be b i o f e e d b a c k  t r a i n i n g  

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

s u b j e c t s ,  t h e  second, f o u r t h ,  a n d  s i x t h  s e s s i o n s  were a l w a y s  

b i o f e e d b a c k  s e s s i o n s ,  s o  a n y  e f f e c t s  o f  t h e  pl;&y of t h e  



E ths e f f e c t s  of t h e  s i m ~ l e  g g p f ~ f a  o f  a&y t y p e  o f  - 
l a b o r a t o r y  s e s s i o n .  A t  t h e  time when t h i s  s t u d y  was 

d e s i g n e d ,  t h i s  t y p e  of c c n f o u n d i n g  was e s t i m a t e d  t o  b e  

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

c l i n i c a i  e f f e c t i v e r ~ e s s  of t h e  t r e a t m e n t  me tbcds .  However  t h e  

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

t h e  f i r s t  f e u  s e s s i o n s .  F u t u r e  s t u d i e s  w h i c h  p u r s u e  t h e  

n a t u r e  o f  t h e s e  a d j u s t m e n t s  w c u l a  n e e d  s u c h  c c n t z o l .  

A l s o ,  a c o n t r o l  g r o u p  of a b o u t  t e n  s u b j e c t s  wou ld  

p r o b a b l y  e s t a b l i s h  t h e  effects o f  e x p e c t a t i o n ,  d a i l y  home 

p rac t i ce ,  a n d  t h e  effects of Ceing a t t e n d e d  t o  i n  t h e  

l a b o r a t o r y .  I d e a l l y ,  s u b j e c t s  i n  s u c h  a c o n t r o l  g r o u p  wou ld  

p r a c t i c e  r e l a x a t i o n  a t  home, a t t e n d  l a b o r a t o r y  s e s s i o n s ,  a n d  

ba m e a s u r e d  i n  t h e  same way a s  s u b j e c t s  ir: t h e  t r e a t m e n t  

g r o u p s .  The  o n l y  d i f f e r e n c e  b e t w e e n  s u c h  c c 3 t r o l s  a n d  t h e  

t r e a t m e n t  s u b  j2cts would b~ t h a t  c o n t r o l s  would  r e l a x  a u r x b g  

l a b o r a t o r y  s e s s i o n s  uup_u& e i t h e r  v e r b a l  i n s t r u c t i o n  o r  

b i o f e e d b a c k  t r a i n i n q .  

I have c h o s e n  t o  i n t e r p r e t  s o m e  cf t n e  u n e x p a c t e d  

p a t t e r n s  which e m e r g e d  f r o m  this s t u d y  a s  t h e  o u t c o m e s  o f  

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

n e q a t i v e - f e e d b a c k  s y s t e m s .  T h e  c h a r a c t e r i s t i c s  of s u c h  

s y s t e m n  i n  human b e h a v i o r ,  a n d  t h e  w a y s  i n  u h i c h t h e  



% a r e  e x p l a i n e d  e s p e c i a l l y  well i n  a book b y  U. T. P o w e r s ,  

T k e r e  a r e ,  cf c o u r s e ,  o t h e r  ways  t o  i n t e r p r e t  t h e s e  

r s s u l t s .  

T h s  p o s s i b i l i t y ,  s u g g e s t e d  b y  F i g u r e  8, t h a t  mean 

l e v * L s  o f  t + c s i o r .  h e a d a c h e s  inmasg f r o m  the p r e - t r e a t m e n t  

p e r i o d  t o  t h e  p t r i o d  o f  t h e  f i rs t  n i n e  d a y s  o f  t r e a t m e n t ,  i s  

unexpected. Nowhere i n  t h e  s t u d i e s  r e v i e w z d  i n  cr f c r  t h i s  

r e p o r t ,  i n c l u d i ~ q  t h e  c r i t i c a l  a n d  c o m p r e h e n s i v e  r a w i e v  of 

t h e  l i t e r a t u r e  by  T a r l e r - B e n l c l o  ( 1 9 7 8 ) ,  i s  s u c h  an  i n c r e a s e  

m e c t i o n e d .  T h i s  e f f e c t ,  then, n e e d s  t o  b e  c o n f i r m e d  i n  

f u t u r e  s t u d i e s .  

T h e  m e a n i n g  o f  s u c h  a n  i n c r e a s e ,  i f  i t  is c o n f i r m e d ,  i s  

o p e n  t o  s p e c u l a t i o n .  One s u c h  l i n e  o f  s p e c u l a t i o n  i s  t h i s .  

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

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

p a r t i c u l a r  l a b o r a t o r y  t r a i n i n g  s e s s i o n .  For a31 s u b j e c t s  i n  

t h i s  study, t h e  f i r s t  n i n e  d a y s  o f  t r e a t m e n t  c o n t a i n e d  t h e i r  

f i r s t  three l a b o r a t o r y  s e s s i o n s .  T h e  b a f o r e -  t o  a f te r -  

s e s s i o n  r e p o r t s  a v a i l a b l e  i n d i c a t e  n o  e s p e c i a l  i n c r e a s e  i n  

h e a d a c h e s  d u r i n g  a n y  o f  t h e s e  s e s s i o n s  ( T a b l e  B, A p p e n d i x  

X I I ) ,  a n d  t h e  d a i l y  h e a d a c h e  r e p o r t s  d o  no t  s u g g e s t  t h a t  

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

d i r e c t l y  a f t e r  a n y  p a r t i c u l a r  l a b c r a t o r y  s e s s i o n  d a y  ( F i g u r e  

3 - 7 ) .  T o  c h e c k  this l a t t e r  p o s s i b i l i t y ,  I d i v i d e d  t h e  

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



k 

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

o f  t h a  d a y  o f  c n e  l a b o r a t o r y  sessicn t h r o u g h  the e v e n i n g  

just b e f o r e  t h e  d a y  of the n e x t  l a b o r a t o r y  s e s s i o n .  I d i d  

t h i s  f o r  t h e  f i r s t  three s e s s i o n s .  I t h e n  p l o t t e d  t h e  means  

f o r  t h e s e  t h r e e  q r o u p s  f o r  e a c h  s u b j e c t .  l o  p a t t e r n  emerged. 

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

s e s s i o n .  So i t  seems t h a t  s o m e t h i n g  a b o u t  t h e  whole early 

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

even t h o u g h  t h e  l a s t  p a r t  of the t r e a t m e n t  a p p a r e n t l y  c a u s e d  

h e a d a c h e s  t o  decrease. 

I n  some i m p o r t a n t  r e s p e c t s ,  t h i s  p a t t e r n  suggests t h e  

f u n c t i o n i n g  o f  a  v e r y  s l o w - a c t i n g  s e l f  - r e g u l a t i n q  s y s t e a .  It 

i s  p o s s i b l e  t h a t  t h e  c e n t r a l  n e r v o u s  systam i s  "setw t a  

naintain a n  o v e r a l l  level of head-neck m u s c l e  t e n s i o n ,  and ,  

s i n c e  s u s t a i n e d  muscle c o n t r a c t i o n  c a u s e s  h e a d a c h e s ,  a n  

o v e r a l l  l e v e l  of h e a d a c h e  p a i n .  P e r h a p s ,  then, t h e  

r e l a t i v e l y  s u d d e n  i n t r o d u c t i o n  of a u s c l e  r e l a x a t i o n  causes a 

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

m u s c l e  a c t i o n  p o t e n t i a l s  i n  order t o  restore then to  their 

f o r m e r  t e n s i o n  l e v e l s .  And, p e r h a p s ,  t h i s  s l o w - a c t i n g  

c o m p e n s a t i n q  systea t ' o v e r s h o o t s m .  

One i m p l i c a t i o n  o f  t h i s  l i n e  o f  s p e c u l a t i o n  i s  t h a t  the 

way t o  a c h i e v e  a p e r m e n a n t  l o w e r i n g  of m u s c i e  t e n s i o n  levels 

is  t o  somehow r e - a d j u s t  t h e  c e n t r a l  n e r v o u s  systzm 

~ t s a t t i n g u .  P e r h a p s  that is what i s  b e i n g  a c h i e v e d  by t h 9  

t ime o f  the later t r a i n i n g  p e r i o d .  This line of r e a s o n i n g  

a l s o  suqqests t h a t  s i m p l e  n u s c l e  r e l a x a t i o n  may n o t ,  i n  



- 
itself, d i r e c t l y  p r o d u c e  a p e r m e n a n t  d e c r e a s e  i n  o v a r a l l  

m u s c l e  t e n s i o n  i e v e l s .  I n  f a c t ,  we w o u l d  p r e d i c t  

c o m p e r s a t o r y  increases. R a t h e r ,  t h o s e  a s p e c t s  of t h e  

t r t a t m e n t  p r o c e s s  wh ich  c a u s e  a lcwering of t h e  set p o i n t  

ass t h e  effective c a u s e s  of c u r e .  F u t u r e  s t u d i e s ,  t h e n ,  

m i q h t  t ease  t h e s e  a s p e c t s  out. 

T h 5  ANOVA a n d  F i q u r e  1 0  s u g g e s t  t h a t  f o r  a l l  s u b j e c t s  

end-of - s e s s i o n  f r o n t a l i s  E H G s  f n c r e a s e d  f rcal s e s s i o n  o n e  t o  

two, d e c r e a s e d  frcm two t o  t h r e e ,  i n c r e a s e d  a g a i n  from t h r e e  

t o  f o u r ,  a n d  t h ~ n  d a c r e a s e d  f r o m  f o u r  t c  f i v e  t o  s i x .  D u r i n g  

the f i r s t  f o u r  s s s s i o n s  i t  seems t h a t  t h e r e  i s  s o m e t h i n g  

about w a c h i e v i r g l  a low e n d - o f - s e s s i o n  f o r e h e a d  FHG t h a t  

p r e v e n t s  its o c c u r r e n c e  d u r i n g  t h e  next s e s s i o n .  And n o t  

l l a c h i e v i n q @ l  a low e n d - o f - s e s s i o n  l e v e l  allows i t  a t  t h e  next 

s e s s i o n .  Again, it is e a s y  t o  s ee  this p a t t e r n  a s  the 

r e a c t i c n s  of a s a l f  -colapen ra t i n 9  s y s t e m .  T h a  s y s t e m  seems t o  

o s c i l l a t e  a b o u t  a  set p o i n t  b e f o r e  s e t t l i n q  down. rhls 

systqa, i n  c o n t r a s t  t o  t h e  headache l e v e l  s y s t e m  j u s t  

J e s c r i b s d ,  seems a c r e  di rsc t l  y tied t o  t r a i n i n g  s e s s i o n s .  

P e r h a p s  i t  is s i t u a t i o n  s p e c i f i c .  

R e c a l l  t h a t  d u r i c g  s e s s i o n s  t w o  a n d  f o u r  t h e r e  was 

e v i d e n c e  of a  n e q a t i v e  c o r r e l a t i o n  b e t w e e n  n e c k  m u s c l e  

t e n s i o n  c h a n q e  sccres a n d  f o r e h e a d  c h a n q e  scores. W h i l e  neck  

m u s c l e  t e n s i o n  was d e c r e a s i n g  u n d e r  b i o f e e d b a c k  t r a i n i n g ,  

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

s h e d i v y  and K l e i n m a n  ( 1 9 7 7 ) ,  i n  t h e  p r o c e s s  of 

s e a r c h i n g  f o r  t h e  g e n e r a l i z a t i o n  of m u s c l e  t e n s i o n  c h a n g e s  



f r o m  t h e  f r o n t a l i s  t o  t h e  s t e r n o a a s t i o d  a nd 

s e m i s p i n a l i s / s p l e n i u s  m u s c l e s  of t h e  neck, found t h a t  when 

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

the s t e r n o m a s t o i d  and s e m i s p i n a l i s / s p l e n i u s  m u s c l e s  f a i l  t o  

i n c r e a s e  o r  d e c r e a s e  i n  E H G  l e v e l s  a l o n g  with t h e  f r o n t a l i s ,  

b u t ,  i n  f a c t ,  s e m i s p i n a l i s / s p l e n i u s  EHG l e v e l s  i n c r e a s e d  

w h i l e  f r o n t a l i s  l e v e l s  d e c r e a s e d .  A l e x a n d e r  ( l 9 7 5 ) ,  too, 

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

d e c r e a s e d  u n d e r  b i o f e e d b a c k  t r a i n i n g .  I n  t h i s  c a s e ,  f o r e a r m  

t e n s i o n  i n c r e a s e d .  

T h e r e  is, t h e n ,  some e v i d e n c e ,  all of it  a d m i t t e d l y  

e o s t  , B Q ~ ,  t h a t  b i o f e e d b a c k  t r a i n i n g  o n  o n e  m u s c l e  g r o u p  c a n  

c a u s e  i n c r e a s e d  t e n s i o n  i n  other m u s c l e s .  A g a i n ,  t h i s  

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

f e e d b a c k  s y s t e m .  T h i s  time, t h o u g h ,  t h e  s y s t e m  saems t o  be 

f a s t - a c t i n g ,  a n d  a n  o v e r a l l  m u s c l e  t e n s i o n  l e v e l  i s  

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

beinq r e l a x e d .  

P e r h a p s  it is time t o  c o n d u c t  a  s t u d y  d i r e c t e d  t o w a r d  

t e s t i n g  a n  h y p o t h e s i s  s imi lar  t o  t h i s :  

T h e r e  is some s i m p l e ,  d i rec t  m a t h e m a t i c a l  

f u n c t i o n  o f  EHG level m e a s u r e m e n t s  s u c h  t h a t  u n d e r  

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

being t r a i n e d  t o  d e c r e a s e  o r  i n c r e a s e  i ts  EHG 

l e v e l s  by b iofeedback t r a i n i n g ,  a n d  u n d e r  

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

p r o c e s s e s  a re  o t h e r w i s e  h e l d  c o n s t a n t ,  t h e r e  w i l l  



be a c o r r e s p o r d i n g  i n c r e a s e  o r  decrease i n  EHG 

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

v a l u e  o f  t h i s  f u n c t i o n  f o r  a l l  m u s c l e s  w i l l  remain 

c o n s t a n t .  

E v i d e n c e  s u p p o r t i n g  such an hypothesis n i g h t  weigh more  

h e a v i l y  a q a i n s t  t h e  g e n e r a l i z a t i o n  h y p o t h e s i s  than t h e  

e v i d e n c e  t h a t  exists now. So f a r ,  much of t h e  e v i d e n c e  comes 

from e x p e r i n e r r t o r s *  abi&ity t o  f i n d  s i g n i f i c a n t  c h a n g e s  in 

t h e  EMG l e v e l s  of o t h e r  muscles when f r o n t a l i s  l e v e l s  a r e  

b e i n g  c h a n q e d .  A s t u d y  demonstrating clear i n c r e a s e s  i n  

m u s c l e  t e n s i o n  while a b i o f e e d b a c k  t r a i n i n g  m u s c l e  was 

d e c r e a s i n g  a n d  c lear  d e c r e a s e s  w h i l e  a b i o f e e d b a c k  t r a i n i n g  
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Headache Questionaire 



HEADACHE QUESTIONAIRE 

IDENTIFICATION 

The information you give us i n  t h i s  questionnaire w i l l  be kept 
s t r i c t l y  confidential.  

MhE t ~ s / M i s s / M r / ~ r s  Last Name r 

F i r s t  Namer Middle Namer 

AGE: SEX: 

PRESENT OCCUPATION I 

HISTORY 

HEADACHE COUNT: Estimate how many headaches you have had i n  the  past  

week: ; i n  the  past  month: 

PREVIOUS DIAGNOSES8 If you have previously been examined by a doctor 
fo r  headaches, please t e l l  ust 

Approximate date(s)  of examinationr 

Name of the  doctor(s)r 

Kind(s) of headache the  doctor sa id  you had -- i f  he to ld  your 

What do you think a r e  the causes of your headaches?, 

What cures, i f  any, have you t r i e d  t o  use f o r  your headaches? 
And how well have they worked f o r  you? 



HEADACHE QUESTIONNAIRE 

INSTRUCTIONS 

There a re  many d i f fe ren t  kinds of headaches. This questionnaire 
is  designed t o  give us some clues about which par t icular  kind(s) you 
have . 

Please read each statement very care full^. Take your time. 
Then remember what your headaches a r e  l ike .  I f  a statement is a 
t rue  and accurate description of what your headaches a r e  l i ke ,  then 
mark **YESe'. If the statement is almost t rue  f o r  your headaches but 
not qui te  r igh t ,  then mark the n ~ m  answer, and t e l l  us how you 
would change the statement t o  make it t rue  f o r  you. Write your 
correction i n  the space provided next t o  the  "YE3 BUT" answer. 

I f  the statement is not t rue  f o r  you, then mark nNO"a I f  you 
a r e  unsure, i f  you can't remember, i f  you jus t  don't know, then mark 
**DON * T KNOW" 

In t h i s  questionnaire, when we r e fe r  t o  the **right side*' of your 
head, we mean a l l  the areas of your head which a r e  t o  your r i gh t  of a 
l i n e  drawn up through the very centre of your forehead, across the  top 
of your head, and down through the centre of the  back of your head. 
"Left side" re fe rs  t o  areas t o  your l e f t  of t h i s  l ine.  



HEADACHE QUESTIONNAIRE 

1. My headaches occur mostly i n  the  winter months. 

YES BUT 

YES NO DON'T KNOW 

2. My headaches began before I was 1 0  years old. 

YES BUT 

YES NO DON'T KNOW 

3. My headaches often have a prickling or a crawling sensation. 

YES BUT 

YES NO DON'T KNOW 

4. I have a t  l e a s t  one close r e l a t i ve  (mother, fa ther ,  brother, 
s i s t e r ,  daughter, son) who has had headaches qu i te  often. 

YES BUT 

YES NO DON 'T KNOW 

5. My headaches a r e  usually worst i n  the morning a f t e r  I 've  gotten out 
of bed, and then they became l e s s  intense i n  the  afternoon o r  i n  
the evening. 

YES BUT 

Y E S  NO DON' T KNOW 

6. (Remember how we defined "side" - i n  the "INSTRUCTIONS".) My headache 
a t tacks  always happen on the same s ide  of my head. 

YES BUT 

YES NO DON'T KNOW 

7. Sometimes jus t  before a headache I get  a blind spot i n  one or  i n  
both of my eyes. 

YES BUT 

YES NO DON'T KNOW 

8. There have been periods of months i n  between times when I 've 
gotten a s e r i e s  of headache attacks. 

YES BUT 

YES NO DON'T KNOW 



HEADACHE QUESTIONNAIRE 

9.  I almost always f e e l  s ick  t o  my stomach sometime during a headache 
attack.  

YES BUT 

YES NO DON'T KNOH 

10. My headaches usually a r e  a t  t h e i r  worst o r  e l s e  they usually 
begin a t  the  end of a working day. 

YES BUT 

YES NO DON'T KNOW 

11. My headaches f e e l  l i k e  a t ightness  o r  a pressure on my head o r  
l i k e  a t i g h t  band or  a very t i g h t  cap. 

YES BUT 

YES NO DON'T KNOW 

1 2 .  My headaches have prevented m e  form sleeping f o r  periods of more 
than three hours a t  a time during the  night. 

YES BUT 

YES NO DON'T KNOW 

13. My headache a t tachs  a r e  of ten so bad tha t  they leave me completely 
exhausted, and ye t  in  between my headache a t tacks  I am completely 
f r e e  of any t r ace  of them. 

YES BUT 

YES NO DON'T KNOW 

14. My headaches occur mostly on t he  very top of my head. 

YES BUT 

YES NO DON'T KNOW 

15. My headaches usually s t a r t  on both s ides  of my head a t  once. 

YES BUT 

YES NO DON'T KNOW 

16.  I get  a headache every day. 

YES BUT 

YES NO DON'T KNOW 



HEADACHE QUESTIONNAIRE 

17 .  For many years now I 've  had headaches often. 

YES BUT 

YES NO . DON'T KNOW 

18. Some of my headaches have l a s t e d  continuously f o r  more than th ree  
f u l l  days. 

YES BUT 

YES NO DON'T K N O W  

19.  Do not answer t h i s  statement i f  you have not taken these  drugs. 
I have been given o r  I ' ve  taken ergotamine t a r t r a t e  ("Gynergen", 
"Femergin", "Ergomar", o r  "Cafergot") or dihydroergotamine 
("D.H.E. 45") during some of my headaches, and when I 've had one 
of these  drugs, my headache has gone away much sooner than it 
would have without t h e  drug. 

YES BUT 

YES NO DON'T KNOW 

20. My headaches s t a r t  sometimes on t h e  r i g h t  s i d e  of my head and then 
a t  o ther  t i m e s  my headaches s t a r t  on t h e  l e f t  s i d e  of my head, but 
they almost never s t a r t  on both s ides  of my head a t  once. 

YES BUT -. 

YES NO DON'T K N O W  

21. Many of my headaches occur during t h e  r e s t  days a f t e r  days when 
I 've  been working long and hard, o r  a f t e r  days when I 've  been 
under a l o t  of s t r e s s .  

YES BUT 

YES NO DON'T K N O W  

22. I ' ve  had headaches t h a t  have been with me continuously f o r  more 
than two weeks. 

YES BUT 

YES NO DON'T KNOW 

23. J u s t  before a headache a t t a c k  I sometimer g e t  spots  wi th in  my 
area of v i s ion  i n  which I see  s t range v i sua l  pat terns.  

YES BUT 

YES NO DON'T KNOW 



HEADACHE (ZUESTIONNA IRE 

Hy headaches occur once o r  more each day for  a week o r  longer, and 
then they go away fo r  months a t  a time, and then they re turn again. 

YES BUT 
- -  - - 

YES NO DON'T KNOW 

(Answer only i f  you get menstrual periods.) I usually get  
headaches just  before my menstrual periods. 

YES BUT 

YES NO DON'T KNOW 

When my headaches begin they throb o r  pound i n  time with my 
heartbeato 

YES BUT 

YES NO DON'T KNOW 

My headaches sometimes wake me up ear ly  i n  the morning. 

YES BUT 

Y E S  NO DON'T KNOW 

My headaches often s t a r t  i n  the back of my head o r  i n  the  back 
of my necko 

YES BUT 

YES NO DON'T KNOW 

I often get more than average gas i n  my bowels when I ' m  having a 
headache attack. 

YES BUT 

YES NO DON'T KNOW 

Is there anything e l se  about your headaches tha t  you think we should 
know? 



HEADACHE QUESTIONNAIRE BUGNOSIS NOTES 

I.J. I Date I 

Headaches of d i f f e r e n t  o r i g i n  can occur together  i n  the  same 
person. E.g., "Contraction of the  muscles of t h e  head and neck occur 
with a l l  headaches. If the  contract ions a r e  of s u f f i c i e n t  dura t ion ,  
they themselves become a cause of headache." (Wolff p. 92) 

Bizarre symptoms may i n d i c a t e  a psychogenic headache associa ted  
with conversion hys te r i a  o r  anxiety s t a t e s .  ( ~ o l v e y  p. 1272) 

"YES BUT" answers a r e  meant t o  bring out  symptoms which do not 
c lose ly  f i t  ques t ionai re  descr ip t ions  but which may be of d iagnost ic  
value. "YES BUT" answers may a l s o  suggest ways i n  which ques t ionai re  
s tatements could be improved. 

The following numbers correspond t o  ques t ionai re  statement 
numbers. The diagnosis  comments following t h e  number apply i f  the  
p a t i e n t  answered "YES". 

IiO . DIAGNOSIS COMMENTS - NOTES REFERENCES 

Typical of nasa l  6 paranasal 
headaches. 

Likely t o  be migraine. Rare 
f o r  muscle cont rac t ion  head- 
ache. 

Possibly psychogenic 
(conversion hys te r i a ,  
anxiety s t a t e s ) .  

Typical of migraine and, 
l e s s  frequently,  a r t e r i a l  
hypertension headaches. 

Typical of nasa l  and para- 
nasal  headaches. 

May be "cluster"  migraine o r  
headache from s t r u c t u r a l  
lesion.  

May occur with migraine o r  
c e r t a i n  b ra in  tumors. Rare 
with muscle cont rac t ion  h. 

Holvey p. 1272 
Wolff pa 92 

Kunkle p. 24 
Wolff p~ 92 

Friedman pp. 31-2 
Holvey p. 1272 

Friedman p. 233 
Holvey p. 1270 
Wolff p* 94 

Holvey p. 1272 
Wolff pa 91 

Kunkle pa 25 

Friedman p. 233 
Holvey p. 1270 
Ostfeld p. 12 
Holff p. 93 



HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES 

KG e D W GNOS IS COHkIENTS - NOTES REFEHENC ES 

Usually indicates migraine or 
muscle contraction h. 

Usual during migraine. Not 
usual during muscle contrac- 
tion ha or with hsa.from 
sinus or eye disease. 

Common with muscle contrac- 
tion ha or eye disease ha 

Typical of muscle contrac- 
tion h. 

Anxiety or depression may be 
dominant aspects (migraine; 
muscle contraction, sinus, 6 
brain tumor seldom disrupt 
sleep for long periods). 

A "striking feature" of 
migraine. 

- 
Possibly psychogenic or 
hypert tinsion. 

Very typical of muscle 
contraction h. Unusal in 
migraine. 

Very unlikely for migraine, 
Possible brain tumor or 
intracranial lesion. 

"Points to" vascular or 
muscle contraction mech- 
anisms. Unlikely to be 
expanding masses or 
inflammatory lesions. 

Not usual for migraine* 

Kunkle pa 24 

Friedman p. 233 
Ostfeld pp. 8, 12 
Wolff pa 92 

Holvey p. 1272 
Wolff pa 91 

Holvey pa 1269 
Wolff p. 90 

Wolff pa 93 

Wolff pa 91 

Holvey 1272 
Kunkle pp. 31-2 

Friedman p. 233 
Kunkle p. 25 

Friedman p, 233 
Holvey pa 1269 

Kunkle pa 23 

Ostfeld pa 12 
Wolff pa 91 



HEADACHE QUESTIONNAIRE DIAGNOSIS NOTES 

NO. D WCMXIS CCiC.&lENTS - NOTES REFERENCES 

Vascular headache (usual ly  
migraine). 

Very t y p i c a l  of migraine. 
Very r a r e  i n  muscle 
contract ion.  Unlikely t o  
be from s t r u c t u r a l  les ion .  

Common i n  some p a t i e n t s  f o r  
migraine, Less common i n  
muscle con t rac t ion  h. 

Probably muscle cont rac t ion .  

May occur wi th  migraine o r  
c e r t a i n  b ra in  tumors. Rare 
with muscle cont rac t ion  he 

Almost always migraine 
("cluster") he 

Very common with migraine h. 

Very common i n  migraine. 
Also occurs with some tumors 
and i n  some a r t e r i a l  
hypertension. 

Comrnom with migraine and 
hypertension hs. 

Almost always muscle 
cont rac t ion  he 

Common i n  migraine and 
muscle tension,  but se l -  
dom associa ted  with o t h e r  
hs 

Chusid p a  409 
Falconer p. 65 
Ostfe ld  p. 6 
k'olff pa 95 

Friedman p. 233 
Kunkle p. 25 
Wolff p. 90 

Kunkle p. 25 
Wolff pr 92 

Wolff pe 91 

Friedman p. 233 
Holvey p. 1270 
Ostfe ld  p. 12 
Wolff p. 93 

Kurikle p. 25 

Friedman p. 233 
Holvey pa 1270 
Kunkle p. 26 
Wolff p. 90 

Wolff pa 91 

Holvey p. 1269 
Kunkle p. 25 
Wolff pa 90 



HEADACHE QUESTIONNAIRE DIAGNOSIS  NOTES 

Tentative questionaire diagnoses: 

Diagnoses from other sources: 
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D a i l y  Headache Reccrd Card Instruct ions  



DAILY HEADACHE RECOHD CARD INSTRUCTIONS 

What t o  do with completed cards r 

APiE a DATE r 

Your f i r s t  %day period is from t o  

our headache record-marking time f o r  t h i s  f i r s t  +day period is 

Your second &day period i s  from t o  a 

our record marking time f o r  t h i s  second $-day period is  a 

It i s  important t h a t  you f i l l  i n  the  appropriate s e c t i o n  of your record card 

s c l o s e  t o  your appointed record-marking time a s  possihle.  

h i s  is how you should fill out your carda 

) When your f i r s t  record-marking time a r r i v e s ,  ge t  out  a card, p r i n t  on it 
your name and the  date,  and c i r c l e  t h e  c o r r e c t  day of t h e  week. 

) Then, under the  heading "REPORT AT END OF FIRST $ OF DAY", p r i n t  the  
a c t u a l  time, t o  t h e  neares t  5 mintes, including a.m. o r  p.m.. 
Even if you don' t  mark your record a t  your appointed time, p r i n t  i n  
t h e  a c t u a l  time when you - do mark the  record. 

) Then, mark an "X" i n  the  braakets under the  phrase o r  word which bes t  
descr ibes  how your headache f e e l s  a t  t h a t  moment. 
Mark i n  the  brackets between phrases o r  words if your headache is bes t  
described t h i s  way. 

ere  is  a part ly-f i l led-out  examplea 

MMEr 

DATE ; 2- z 
DAY I I Tu W Th F ~ a @  

2 d 
PISPORT AT EBD OF FIRST 4 OF DAY rl 

0 .A 
The c o r r e c t  time r i g h t  now i s  w* E! 
Piy headache a t  t h i s  moment is.. . . . . . . ( ) ( )( ) 
Ey worst headache during t h e  f i r s t  

3 of today was... . . ..( )( )( ) 
REPORT AT EhQ OF SECOND % OF DAY 
The c o r r e c t  time r i g h t  now is 
My headache a t  t h i s  moment is........( )( )( )( )( )( )( )( )( )( )( ) 
My worst headache during t h e  second 

k of today was.......e( )( )( )( )< )( )( )( )( )( ) 

PAIN-RELIEVING NEDICINES TAKEhTt Time, type & amount; 

- - 

RELAXATION PRACTICE8 S t a r t i n g  time(s) 6 how long; 



04) Next, go t o  the sentence "My - worst headache during the f i r s t  % of today was..". 
f Now think back over the time during the f i r s t  +-day period, and then 
i indicate how bad your worst headache got during t h i s  period, by marking an @'X'@ 

in  the appropriate brackets. 

5) Now go t o  the bottom of the  card. After the phrase "PAIN-RELIEVING hEDICINES 
TAKEN"; p r in t  the  time when you took medicine along with '@a.m." o r  "p.m."l 
the name of the medicine; the number of t ab le t s ,  teaspoons, etc.  taken! and 
the amount of pain re l iever  contained i n  each t ab l e t ,  teaspoon, etc. Look 
a t  the card below f o r  an example. 

6) One more step. After the phrase ''RELAXATION PRACTICEBe, pr int  the s t a r t i ng  
time fo r  each time you did a re la ra t ion  home practice session, along wi th  the 
length of time each session lasted.  

Use the back of the card i f  you need more space. 

U8- the  same card, follow steps  2 t o  6 when your second record-marking time 
arr ives  . 
Here is what a completed card might look l i k e  a f t e r  the second record-marking: 

REPORT AT E3D OF FIRST 3 OF DAY 
The correct  time r i g h t  now i s  W G  Q,d - 
My headache a t  t h i s  moment is........ 
M) worst headache during the f i r s t  

4 of today was.......( )( )( )( )( )w( )( I (  )( I (  1 

REPORT AT Eh?) OF SECOND 4 OF DAY 
The correct  time r i g h t  now i s  m w  
My headache a t  t h i s  moment is........6()( )( )( )( )( )( )( )( )( )( 1 

PAIN-RELIEVING MEDICINES TAKEN; Time, typ 
2 TAk5 - b (.SAU~ 4:56 Amsa - - -  .A 

RELAXATION PRACTICE8 S t a r t i ng  time(s) & h 
'5 . 3 M w  

In  order for  t h i s  study t o  be most useful t o  yourself and other people, 
do your best t o  be unbiased while you a r e  f i l l i n g  out the record card, When you 
are f i l l i n g  out the  card, s e t  aside any be l ie fs  you may have about bow your 
treatments are working. Your headaches may ee t  worse, they may get  better,  they 
may not change much a t  a l l  - you r ea l ly  don't know. Jus t  t r y  t o  take the posit ion 
of a careful, neutral  observer. 



The cards can be folded i n t o  th i rds  and carried i n  your wallet ,  so you can 
always have a card with you when your record-marking time arrives.  

During your f i r s t  few days of record keeping, you may need t o  s e t  up reminders 
for yourself so t ha t  you won't forget .  You can do things l i k e  th i s :  - put up a note on your f ron t  door t o  remind yourself t o  put some cards i n  your 

wallet before you leave your house. - put up a reminder a t  school o r  work so you won't forget  t o  f i l l  out  your card 
on time. - s e t  an alarm clock for your record-marking times. 

Until t h i s  record-marking becomes a habi t  f o r  you, make a specia l  e f for t  
t o  remember. 



Apuendix  - 
S e l f  -Eva1 ua t i o n  Questionaires 

(ST AX Inventories)  



SELF-EVALUATION QUESTIONAIRE ST 

ame~ Ms/Mr/Miss/Mrs Last I F i r s  t i  

Age: Sex: F/M 

A number of statements which people have used t o  describe themselves a r e  
ead each statement and then c i r c l e  the  appropriate number t o  the 

f the  statement t o  indicate  how you f e e l  r i g h t  now, t ha t  is, a t  t h i s  . There a r e  no r i g h t  o r  wrong answers. Do not spend too much time on 
e statement but give the  answer which seems t o  describe your present 

0. I f e e l  comfortable........................m..m.m.m....am.l 2 3 4 

1. I f ee l  se1f-confident........................................1 2 3 4 

2. I f e e l  nervous.... ...............m.......am....m.m.~.l 2 3 4 

3. I f e e l  j i t tery . .  . . . e . . . . . . . . . . . . . . . . . . ~ . m . . . . . . . . . . l  2 3 4 

4. I f ee l  "high strung1*.. ................................. 1 2 3 4 

5.  I am relaxed...,..... .....................m..............am.l 2 3 4 

6. I f e e l  c ~ n t e n t . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . ~ ~ . . . . . l  2 3 4 

. I am w o r r i e d . . . . . . . . . . . . . . . . m . . m m . . m . . m . . . a . . a . m l  2 3 4 . I f ee l  over-excited and rattled....m.........................l 2 3 4 

f ~ 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l  2 3 4 

0. I f ee l  pleasant. ..................a...m........mmmal 2 3 4 

I f e e l  calm................a..............a.................el 2 3 4 

I f e e l  secure................m.........m...m....a.......ma.l 2 3 4 

I am t e n s e . . . . . . . . . . . . . . . . . . . . . . m . . m . . ~ e . . . . . . . . . m . . l  2 3 4 

I am regretful........ . . . . . . . . . . . . m a . . . . a a . . . . . . m .  1 2 3 4 

I f e d  a t  e a s e . . . . . . . . . . . . . . . . . . m m . . . . . . m . . . . . . ~ . . . . . . l  2 3 4 

I f e e l  upset....... ................a..m..m..........e.....l 2 3 4 

I am presently worrying over possible misfortunes............1 2 -, A 

I f e e l  rested................~.~~~~~~.~~~~~~.~.~~~~~...~~~~~~1 2 3 4 

I f e e l  anxious..........................m...........m..mml 2 3 4 



SELF-NALUATION QUESTIONAIRE 'lX 

me: Miss/Mr/Mrs/Ms Last t First: Hiddl e : 

ate: Age: Sex: F/M 

ther Information: 

A number of statements which people have used to describe themselves are 
given below. Read each statement and then circle the appropriate number to the 
right of the statement to indicate how you generally feel. 

There are no right or wrong answers. Do not spend 
too much time on any one statement but give the answer 
which seems to describe how you generally feel. cn 

0 

El pt* * % o -  5E r a 3s 
m m  (D m wm 
~ r i  a, tc m r t  

1. I feel pleasant.................................................1 2 3 4 

2. I tire quickly,.........~.............m.m...mmm.m.....m......m..l 2 3 4 

3. I feel like cryi ng. . . . . . . . . .m. . .m. . . . . . .m.m. . . .mmmm.. .mm. . l  2 3 4 

4. I wish I could beas happy as others seem to be.................l 2 3 4 

5.  I am losing out on things because I 
can't make up my mind soon enough...............................1 2 3 4 

6. I f e e l r e s t e d m . . . . . . . . . . . m m . . m . . m m . . . . . m . . m . m . . m m m m m m m m . l  2 3 4 

7. I am "calm, cool, and collected"..........mm.m......mmm..m.....ml 2 3 4 

8. I feel that difficulties are piling up 
so that I cannot overcome them.................m......mm........l 2 3 4 

9. I womy too much over something 

that really doesn't matter...................m............mm.mm.l 2 3 4 

10. I am h a p p y . . . . . . . . . . m . . . m . . . m . m . m . . m . m . . ~ ~ . m . m m m m . . . . m m l  2 3 4 

11. I am inclined to take things hard................m....mm.mm....ml 2 3 4 

12. I lack self-confidence...m.m.m.mm....mm.m......mmm.m.mmm.m.l 2 3 4 

14. I try to avoid facing a crisis or difficulty..m......m...mmm.m..l 2 3 4 

15. I feel blue ................ m . . . . m . . m m m . m m ~ . . . m ~ m . m m . m l  2 3 4 

16. I am content. ~ ~ ~ ~ ~ ~ m ~ m ~ ~ ~ ~ ~ ~ r ~ m ~ ~ m ~ ~ ~ ~ ~ ~ m ~ m m ~ m m m l  2 3 4 

17. Some unimportant thought runs 
through my mind and bothers me..................................1 2 3 4 

18. I take disappointments so keenly 
that I can't put them out of my mind....m..........m........mm..l 2 3 4 

19. I am a steady p e r s o n . . . . m m . . . . m . . . . m . . m . ~ . . ~ ~ m m ~ ~ . ~ m . . m m l  2 3 4 

20. I become tense and upset when 
I think about my present concerns.......m..rm..m.......m...m....l 2 3 4 



SCORING THE SELF-EVALUATION QUESTIONAXUS TR AND ST 

(SPIELBERGER'S STAI-TRAIT AND S'IIAI-STATE AM(IETY IM16NTOBIES) 

High scores indicate high anxiety. 

To score the Ill Questionaire, reverse the order of the 

answer numbers fo r  statements 1, 6, 7, 10, 13, 16, and 19. Then 

add together the  c i rc led  scores. 

To score the ST Questionaire, reverse the order of the 

answer numbers fo r  statements 1, 2, 5 ,  8, 10, 11, 15, 16, 19,  

and 20. Then add together the c i rc led  scores. 



A E E B I ~ L L V  

Personal Beliefs I n v e n t o r y  

(Ratter's I - E  S c a l e )  



P E R S O U  BELIEFS INVENTORY 

PLEASE PRINT CLEARLY-- 
Name : MsjMisslMrslMr Last: F i r s t  : 

Date t Age I Sex: M/F 

0 t her Information: 

This is a questionaire t o  find out the way i n  which cer tain 
important events i n  our society a f fec t  different people. Each item 
consists of a pair of alternatives le t tered a o r  b. Please select  the 
one statement of each pair (and only one) whTch yzu most strongly 
believe to  be the case a s  f a r  as you're concerned. Be sure t o  select  
the one you actually beleive to  be more t rue rather  than the one you 
think you should choose or  the one you would l i k e  t o  be true. This is  
a measure of personal belief: obviously there a r e  no r igh t  o r  wrong 
answers. 

Please answer these items carefully but do not spend too much 
time on any one item. B e  sure t o  find an answer fo r  every choice. 
Black-in the space provided beside - a or - b -- the one you choose as the 
statement more true. 

In  some instances you may discover that you believe both 
statements o r  neither one. In  such cases, be sure t o  se lec t  the - one 
you more strongly believe t o  be the case a s  f a r  as  you're concerned. 
Also t r y  t o  respond t o  each i t e m  independently when making your choice; 
do not be influenced by our previous choices. 

( ) a. Children get  into trouble because the i r  parents punish 
them too much. 
( ) be The trouble with most children nowadays is that  t he i r  
parents a re  too easy with them. 

( ) a. Many of the unhappy things i n  people's l ives  a r e  partly 
due t o  bad luck. 
( ) b. People's misfortunes resu l t  from the mistakes they make. 

( ) a. One of the malor reasons why we have wars is because 
people don't take enough in teres t  i n  pol i t ics .  
( ) b. There w i l l  always be wars, no matter how hard people t r y  
t o  prevent them. 

( ) a. In the long run people get the respect they deserve i n  
t h i s  world. 
( ) b. Unfortunately, an individual's worth often passes 
unrecognized no matter how hard he t r ies .  

( ) a. The idea tha t  teachers a re  unfair t o  students is  nonsense. 
( ) b. Most students don't rea l ize  the extent t o  which the i r  
grades a re  influenced by accidental happenings. 

( ) a. Without the r ight  breaks one cannot be an effective leader. 
( ) b. Capable people who f a i l  t o  become leaders have not taken 
advantage of the i r  oppertunities. 

( ) a. No matter how hard you t r y  some people just  don't l i k e  you. 
( ) b. People who can't get others t o  l i k e  them don't understand 
how t o  get along with others. 



PERSONAL BELIEFS INVENTORY 

Name: Last I F i r s t  I 

( ) a ,  Heredity plays the major r o l e  i n  determining one's 
personality. 
( ) b. It is one's experiences i n  l i f e  which determine what 
they're l ike.  

( ) a. I have often found tha t  what is going t o  happen w i l l  
happen. 
( ) b. Trusting t o  f a t e  has never turned out a s  well fo r  me as  
making a decisian t o  take a de f in i t e  course of action. 

( a, I n  the case of the  well prepared student there  is r a re ly  
i f  ever such a thing a s  an unfair  t e s t o  
( ) b. Many times exam questions tend t o  be so  unrelated t o  course 
work tha t  studying is r ea l ly  useless. 

( ) a. Becoming a success is a matter of hard work, luck has 
l i t t l e  or  nothing t o  do with it. 
( ) b. Getting a good job depends mainly on being i n  the r i gh t  
place a t  the r i gh t  time. 

( ) a. The average c i t i zen  can have an influence i n  government 
decisions. 
( ) b. This world is run by the few people i n  power, and there is 
not much the l i t t l e  guy can do about it, 

( ) a. When I make plans, I am almost cer ta in  t ha t  I can make 
them work. 
( ) b. It is  not always wise t o  plan too f a r  ahead because many 
things turn out t o  be a matt= of good or bad fortune anyhow. 

( ) a. There a r e  cer ta in  people who a r e  just  no good. 
( ) b. There is same good i n  everybody. 

( ) a. In  my case gett ing what I want has l i t t l e  o r  nothing t o  
do with luck. 
( ) b. Many times we might jus t  as  well decide what t o  do by 
fl ipping a coin. 

( ) a. Who gets t o  be the boss often depends on who was lucky 
enough t o  be i n  the r i gh t  place f i r s t .  
( ) b. Getting people t o  do the r i gh t  thing depends upon ab i l i t y ,  
luck has l i t t l e  o r  nothing t o  do with it. 

( ) a. A s  f a r  as  world a f f a i r s  a r e  concerned, most of us a r e  the 
victims of forces we can neither understand, nor control. 
( ) b. By taking an act ive part  i n  po l i t i ca l  and social  a f f a i r s  
the people can control world events. 

( ) a. Most people don't rea l ize  the extent t o  which the i r  l i ve s  
a r e  controlled by accidental happenings. 
( ) b. There rea l ly  is no such thing a s  "luck". 

( ) a. One should always be will ing t o  admit mistakes. 
( ) bo It is usually best t o  cover up one's mistakes. 



PERSONAL BELIEFS INVENTORY 

Name: Last: F i r s t  I 

( ) a. It is hard t o  know wh12ther or  not a person rea l ly  l i kes  
you . 
( ) b. Hbw many fr iends you have depends upon how nice a person 
you are. 

( ) a. I n  the  long run the bad things tha t  happen t o  us a r e  
balanced by the  good ones. 
( ) b. Most misfortunes a r e  the  r e su l t  of lack of a b i l i t y ,  
ignorance, laziness,  o r  a l l  threeo 

( ) a. With enough e f f o r t  we can wipe out po l i t i ca l  corruption. 
( ) b. It is d i f f i c u l t  f o r  people t o  have much control over the 
things po l i t i c ians  do i n  office.  

( ) a. Sometimes I can' t  understand how teachers a r r ive  a t  the 
grades they give. 
( ) b. There is a d i r e c t  connection between how hard I study and 
the grades I get. 

( ) a. A good leader expects people t o  decide f o r  themselves 
what they should do. 
( ) b. A good leader makes it c lear  t o  everybody what t h e i r  
jobs are. 

( ) a. Many times I f e e l  tha t  I have l i t t l e  influence over the 
things t h a t  happen t o  me. 
( ) b. It is impossible f o r  me t o  believe tha t  chance o r  luck 
plays an important r o l e  in  my l i f e .  

( ) a. People a r e  lonely because they don't t r y  t o  be friendly. 
( ) b. There's not much use i n  trying too hard t o  please people, 
i f  they l i k e  you, they l ike  you. 

( ) a. There is too much emphasis on a th l e t i c s  i n  high school. 
( ) b. Team sports  a r e  an excellent way t o  build character. 

( ) a. What happens t o  me is my own doing. 
( ) b. Sometimes I f e e l  t ha t  I don't have enough control over 
the direct ion my l i f e  is taking. 

( ) a. Most of the time I can't understand why pol i t ic ians  
behave the way they do. 
( ) b. In  the  long run the people a r e  responsible fo r  bad 
government on a national a s  well as  on a loca l  level. 



SCORING TEiE PWOML BELIEFS INVENTORY (ROTTER'S I-E SCALE) 

A high score indicates high expectations of external 

control of reinforcement. 

Score one point for each of the following answers8 

2a 

3b 

4b 

Sb 

6a 

?a 

9a 

l o b  

l l b  

12b 

13b 

1% 



Aexele~x,!!Z - 
Final Interview Q u e s t i c n s  a n d  Acswers 



FINAL INTERVIBW QUESTIONS 

I r  HOW could we improve th is  treatment for headaches? Consider 
daily record cards, placing and removing the electrodes, 
relaxation tape, biofeedback training, our interaction. 

2. Do you think that  participating i n  th i s  study has reduced or 
increased your headaches from what they would otherwise be? 

3. What aspects or parts of th i s  treatment have been most: helpful 
i n  reducing your headaches? 

4, What aspects or parts of t h i s  treatment have been most, detri-  
mental for reducing your headaches? 

5. Have you benefited i n  any other ways from being i n  t h i s  
treatment? I f  so, how? If so, what aspects or parts have 
been beneficial? 

6. Have you been hindered or bothered i n  any other ways from 
being i n  this treatment? If so, how? If so, what aspects 
or prts have bothered you? 

7. Do yo11 have any other comments or criticisms? 



Combined Treatment Subjects 
CR RR TV 

Verbal Treatment Subjects 
LI: M 

Beplace 
'*relaxationm 
with "cab" i n  
tape. Bfofeed- 
back tone is 
m t i n g .  

Ilant' to be 
able specify 
tym of 
headaches on 
cad. Fall 
asleep i n  lab 
a t  times. 

Often tense i n  
neck L jaw 
after  biofeed- 
back resrion. 

1. Improve- 
ments ? 

Tape i r  a b i t  Pauses too 
too 10%. 10% i n  tap.. 

2. tied- 
ache 
reduced? 

Definitely. A lot .  
I take l e s s  
medication. 

Reduced. Less severe. 

3. Host 
helpful 
for 
h*dacher ? 

Being 
required to 
relax. Tape 
prevents 
mind wander. 

Tape t e l l s  
rpecifically 
how t o  relax: 
biof eadbach 
ConflIWl that 
relaxation is 
actually 
occurring. 

&in8 
required t o  
relax 15 
minlday . 

Being 
required t o  
relax. 

Biofeedback - preferred 
tape 

4. Most 
unhelpful 
for 
h'daches? 

5 ,  Other 
benefits? 

Learned 
tangible 
relaxation 
technique. 

Helps me 
get t o  
sleep. Can 
use relax- 
ation t o  
prevent 
outbursts of 
anger. 

More se l f  
confidence 
& control of 
w- 
feelings. 

being My chiro- 
required to  y r a c t a  says 
relax is my muecles 
8-d are lus 

tense. 

Takes up 
time. 

6 .  Other 
detriments? 

Enjoyed it. 7. Comments? Could hear 
plygraph pens. 



A ~ ~ e s a i x U I :  

Biofeedback Circuit  





m a n a i x  V I X I  

P a s s i v e  Relaxat ion  Instructioris 



PASSIVE RELAXATION INSTRUCTIONS 

These instruction were read a t  a slow, even pace. 
They took about 20 minutes. Triple hyphens indicate a long 
pause. 

rhese instructions are meant t o  help you become relaxed. Please 

l i s t e n  carefully and cooperate with these instructions as fu l ly  

a s  you can. 

- - -  
As you practice relaxation you w i l l  find t h a t  you get bet ter  at  

it. You w i l l  be able t o  relax your muscles more and more 

completely . 
.I - - 
Now s e t t l e  back i n  the chair, keep your eyes closed, and l e t  

yourself become very, very comfortable. Keep your arms on 

the arms of the chair and your feet  on the foot of the chair 

and s l ight ly  spread apart. Just  l e t  yourself become very, 

very comfortable. 

- - - 
I f  you f ee l  am tension o r  tightness i n  your body, just  l e t  

t h e  tension or  tightness fade and l e t  yourself become very, 

very relaxed. 

- - -  
NOW begin k.y concentrating on the feelin@ i n  Your ,&BEE and 



centrate,  l e t  any tension, t ip?tness ,  o r  constricted feelinps - 
l e t  them gradually fade and let yourself f ee l  t h e  relaxation 

very gradually, very slowly taking over. 

L e t  those muscles lose any tense o r  anxious f e e l i n ~ s  and l e t  them 

become very, very relaxed, very calm, very quiet. Just l e t  your- 

self go. 

Xeep your a t ten t ion  focused on those feelings and l e t  those 

muscles become longer and smoother, f ree  of tension and t ight-  

ness. Jus t  l e t  yourself go. 

Concentrate now on the muscles i n  your forearms. Put your 

a t ten t ion  on the  muscles in your forearms, and when you con- 

centrate l e t  these muscles become very, very relaxed, verg 

quiet, very calm, and let the tension and t i ~ h t n e s s  fade. 

Just  l e t  it go. 

Le t  those muscles go deeper and deeper i n t o  relaxation. 

Focus a l l  your a t ten t ion  on the feelings there. I f  you find 

your mind wandering, jus t  bring it back and continue t o  con- 

centrate on t h e  muscles i n  your forearms and i n  your hands. 

Let  those muucles become lonper, calmer, smoother, and quieter. 



Let them remain very, very still, very, tranquil. Juat  l e t  

yourself go. Let tha t  feeling of relaxation just  sweep 

over those muscles and replace any feelinas of tension o r  

t ightness which remain. 

....I- 

Concentrate now on the feelings i n  your upper arms -- your 

biceps and your tr iceps.  Let those muscles lose t h e i r  tense, 

t i g h t  feelings. AQ? tension o r  tightness t ha t  might be there,  

jus t  l e t  it fade. ht it very slowly and very gradually be 

replaced by a calm, loose, quiet ,  and tranquil  feeling. 

Le t  those miscles go. Jus t  l e t  them hang there very loosely, 

very Limply. Let those muscles go; just  l e t  them hang there 

f ree  of any tension o r  tightness. Just  l e t  your muscles 

bans t h e n  very loosely; very limply. Just  l e t  them p. 

No t ightness ,  ne constri.ction, r~o pulling. Just completely, 

completely relaxed. 

Completely relaxed. 

Continue t o  concentrate on those muscles and keep your a t tent ion 

focused on these feelings, Again, if your mind wanders jus t  

bring it back and continue t o  think only about the  feelings i n  

yow muscles. A s  you concentrate on these f e e l i n ~ s  l e t  them 

'become even more and more relaxed, quiet  and calm. 



And now concentrate on the muscles i n  your shoulders and l e t  

your shoulders a lso become very relaxed, very quiet ,  and very 

calm. Tet yourself go. L e t  your whole body remain very sti l l ,  

;te.ry quiet, and very calm. Just  l e t  your shoulders sag - 
free of any pulling o r  constriction o r  contractinq. 

- - - 
kt those muscles become longer and smoother; f ree  of tension 

and tightness. Just  l e t  yourself go. Let your shoulders just  

hang there very, very heavily. 

t o  get heavier ,and heavier and 

.I - ... 
Sometimes relaxation occurs i n  

Very heavy. Let them continue. 

heavier. 

stages, and a t  other times it is 

a very gradual, smooth process. Jus t  continue t o  focus on 

those feelings,and l e t  the relaxation take over more and mre 

of those muscles. When yoube tense o r  t i gh t  those muscles 

are contracting and constricting; when you're relaxed they 

are very long, theytre very smooth, theyfre  very quiet  and 

calm. kt that calm, quiet  feeling take over your en t i r e  

body. As your shoulders become more and m r e  relaxed, also 

l e t  your upper a r m s ,  your forearms, your hands, and your 

fingers become wen more relaxed. Deeper and deeper in to  a 

s t a t e  of relaxation. 

- - -  
Now concentrate on the muscles i n  your back, i n  the upper 

part of your back. L e t  those muscles a l so  become vary calm, 



very smoth,  quiet and tranquil ,  Ju s t  l e t  them become very, very 

relaxed -- f ree  of any tension o r  any t ightness,  

- 0 -  

I f  you feex any tension o r  t i ~ h t n e s s  a t  all, jus t  let a feeling 

of relaxation replace it, Jus t  let  the tenseness and t ightness  

fade very gradually from your body and be replaced by one of 

relaxation and calmness. Jus t  l e t  yourself go. Let it happen 

t o  you. Let the relaxation sweep over your body, 

- 0 -  

And now t h e  muscles i n  the b a c ~  of your neck. This is  often a 

place where we express tension and anxiety -- the muscles i n  

the back of the neck, So pay par t icular  a t tent ion t o  these 

muscles a s  they become very, very relaxed; very free of tension, 

Let, those muscles become l o n e r  and smoother, quieter  and 

calmer, 

- - -  
Focus your a t tent ion on the feelings i n  the muscles i n  the back 

of your neck, Concentrate, Continue t o  l e t  them relax and 

lose tha t  tense, t i gh t  feeling. Just l e t  yourself eo. 

- - -  
kt the muscles i n  t.he back of your neck become re1 axed. And 

as they become relaxed le t  your cnkire body go deeper and 

deeper in to  relaxation. Let yourself eo.. 



Now the muscles around your &. Just l e t  your jaw open t o  a 

place t h a t t s  very comfortable, very quiet  and calm, so tha t  

you dontt fee l  any pulline; o r  contraction of muscles, There 

shouldntt be any tension there a t  a l l .  Let  tha t  feeling of 

relaxation take over those muscles, and l e t  them become very, 

very relaxed -- free of tension and free of tightness. Jus t  

l e t  yourself go. 

- - -  
Concentrate on the feelings i n  t h e  muscles i n  your jaw, Just  

let your j a w  find t h a t  place where i t ts  very calm, very quiet -- 
so it fee ls  l i ke  there t s  no tension and no tightness. 

I . . . .  

As your Jaw becomes more and more relaxed, I want you t o  begin 

to concentrate on the muscles amund your mouth. Let them 

become very tranquil, very smooth, very calm. Just  let your- 

self 50. kt yourself go. 

- ... - 
And now t h e  muscles around your cheeks and your eyes. 

Concentrate. Feel those muscles and let them continue t o  

become more and more relaxed. 1st those muscles become very, 

very calm, very smooth, very tranquil. Jus t  l e t  your cheeks 

and your whole f sce sag. L e t  them sag on your face -- very, 

very heavy. 

e - - 
Oftentimes when youtre very, very relaxed you get a feeling of 



heaviness o r  a feel- of warmth. Jus t  continue to le t  your 

muscles sag very limpky. That's a sign tha t  you are losinp, 

your tension and tightness; t h a t  those muscles a r e  becoming 

longer and smoother. 

- - -  
Let yourself go. 

- - 9 

Now the muscles on your forehead. Let them a l so  relax. Just  l e t  

that  feeling of relaxation sweep over those muscles and replace 

any tense o r  t i g h t  feeling which may be there. Concentrate on 

those muscles. Focus your attention.  Remember, i f  your mind 

wanders o r  if you begin t o  think about anything e lse ,  just 

bring it back and jus t  concentrate on the  feelings i n  those 

muscles -- the feeling i n  t h e  rnusclee of your forehead. 

As your forehead becomes mare and more relaxed -- as you become 

deeper and deeper i n  relaxation -- l e t  your e n t i r e  face and 

neck go deeper and deeper and deeper i n t o  relaxation. Jus t  l e t  

yourself go. 

- - -  
Let a l l  those muscles become relaxed. If you f e e l  any tension 

or any t ightness,  concentrate on t h a t  and l e t  the feeling of 

relaxation take over. Focus on relaxing by let tin^ your 

muscles lose t h e i r  tense, tight constriction. 

- 9 -  



Now focus on the muscles i n  your stornach. bt those muscles 

a l so  become very limp and very, very heavy, very calm, very 

peaceful.. Let the feelings of relaxation replace any con- 

s t r i c t ed  o r  t igh t  feelings you may have. I f  yon feel  any 

tension o r  t ightness at  all, concentrate on those feelings 

and l e t  those nruscles becorns more and mre relaxed. Let 

them become more and more relaxed. Just  l e t  yourself go. 

.I-- 

A s  your stomach becomes m o m  relaxed, l e t  your en t i r e  body 

just  sink deeper and deeper and deeper in to  relaxation - 
your en t i r e  body. 

- - .I 
Now concentrate on the muscles around your thinhs -- the top 

and bottom of your thighs. Just  l e t  the upper parts of your 

legs go very, very deeply in to  relaxation. Ist those muscles 

become t o t a l l y  calm, t o t a l l y  quiet ,  and very, very relaxed - 
very calm, very quiet,  and very relaxed. Just  l e t  yourself 

go. Le t  yourself go. 

-.I- 

- Concentrate on t h e  muscles i n  the upper parts of your legs. I f  

there's any residual tension o r  tightness o r  feelings of anxiety, 

l e t  those feelings just  fade away and be replaced by feelings of 

t ranqui l i ty  and peace and calmness. 

-. .I 

When yoube very, very relaxed, your muscles lose a l l  the i r  



tension and tightness, and they become very much longer and 

smoother. 

And now concentrate on the feelings i n  your shins and your 

calves and l e t  those muscles also lose t h e i r  tense, t ight  - 
feelings. Let the feeling of relaxation replace any feelings 

of tension which may be there. Let your muscles become 

longer; very, very still, and very, very peaceful. 

As your legs become more and more relaxed, l e t  your ent ire  

body become more and more relaxed. Let yourself just sink 

into the chair and become very, verg heavy; very, very l i m p ;  

free of any tension o r  tightness. Let yourself go. Just 

l e t  yourself go. 

- - - 
Continue t o  concentrate on the muscles around your calves and 

your shins and, as those muscles become more and more relaxed, 

l e t  your fee t  become very, very l i m p ;  very loose; free f r o m  

any tension OF tightness which may be there. 

- -  111 
Concentrate on those feelings. Keep your attention focused 

there. Again, i f  your ndnd wanders, just bring it back and 

canti.nue focusing on those feelings. Let yourself become 

very, very relaxed; very quiet; very calm. 

- - -  



Let your feet, your lees, your stomach, the muscles i n  your face, 

;your neck -- just l e t  all those muscles become very, very tran- 

quil; very, verg loose, 

Let your breathing become very free and very even. 

kt your whole body just sink into the chair vezy passively, 

Let your arms and your legs and your back and your head became 

very, very limp. Just l e t  yourself go. 

Let a l l  those muscles become very, very l i m p  -- verg tranquil, 

If you feel any tension o r  any tightness i n  any parts of your 

body, just l e t  that tension and tightness fade and l e t  it be 

replaced by one of very deep relaxation, 

- - . -  

Just l e t  a l l  the  parts of p u r  body become very, ~ e r g  heavy; 

very quiet; and very calm. Just Pet yourself go. 

let your whole body became very, vesy heavy; free of any tension, 

m y  tightness. Just le t  yourself go, k t  your whole body be- 

come very, very passive and very limp, L e t  yourself become 

veyy wlaxed, 



A u e n d i x  IX 

Electrcde Site Templa t a s  
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Biofeedback Instructicns 



BIOFGEDBACK INSTRUCTIONS 

The electrodes I w i l l  put on the back of your neck and 

on your forehead "listen" t o  muscle act ivi ty .  The signals 

that the electrodes on the back of your neck pick up a r e  

converted in to  a tone. The tone varies i n  pitch. A high- 

pitched tone indicates muscle tension, and a low tone 

indicates muscle relaxation. 

During the t ra ining period today, t r y  t o  re lax  a l l  

your neck muscles so  tha t  the tone is as  low a s  possible, 

and then keep the tone low. 

If the tone goes of f ,  that's good. It means you've 

gotten your muscles very relaxed. If the tone doesn't go 

off ,  that ' s  O.K., too. Just t r y  t o  get  the tone as low as 

possible by doing whatever you can t o  re lax your neck 

muscles. 

After the electrodes a r e  put on, you w i l l  s i t  i n  the 

chair ,  and I 'll turn on tho biofeedback set-up. Then press 

your head back against  the chair  and then re lax so that  you 

get  a feel ing fo r  how the  pitch varies with the tension i n  

your neck muscles. 

After this, the training session w i l l  begin. F i r s t  

there w i l l  be a f ive  minute r e s t  period with no tone, 

then a five.minute t ra ining period with the feedback tone 

coming from the l e f t  side of your neck, then a two minute 

s i l e n t  rest period, then a f ive  minute training period with 



feedback from the right s i d e  of your neck, then another 

two minute r e s t ,  then f i v e  minutes from your l e f t  s i de  

again, another res t ,  ad, f i na l l y ,  f i v e  minutes from your 

r i g h t  s ide  again. Don't worry about these time periods. 

Ju s t  keep the tone a s  low a s  you can whenever the  tone 

comes on. 

Occasionally, people can hear a thumplag sound i n  the  

tone which coincides with t h e i r  heartbeat. If t h a t  happens, 

it's O.K. It's jus t  some of the  s ignal  of your hearbeat 

gett ing through. Don't l e t  it d i r t r a c t  you. J u t  keep on 

relaxing and keeping the  tone a s  low a s  possible. 



A E E ~ ~ L L X X  

I n s t r u c t i o n s  f o r  Pract ic inq Relaxat ion at Home 



INSTRUCTIONS FOR PRACTICING RELAXATION AT HOME 

Set  as ide a 15-minute da i ly  relaxation practice time. R a c t i c e  once 
and only once fo r  1 5  minutes each day, except that you should not practice 
a t  home on days when you come t o  the l ab  fo r  a trainning session. After 
t h i s  study is over, you may practice relaxation a t  home a s  often a s  you 
want. 

You should practice i n  a place which is f r e e  of loud noises and 
dis t ract ions .  Low noises a r e  a l l  r ight.  Ju s t  regard them a s  only 
passing vibrations,  l i k e  small, occasional r ipples  on a quiet  lake. 

Loosen o r  remove any constr ic t ing items of clothing, such a s  a t i gh t  
be l t  o r  t i g h t  shoes, before you sit down t o  relax. 

Do your pract ice  i n  a comfortable arm chair. A chair  tha t  recl ines  
s l i gh t ly  is best. Rest your arms on the arms of the chair. If your chair  
has a foot  r e s t ,  rest your feet there. Keep them about a foot apart. 
If your cha i r  has no foot  r e s t ,  s e t t l e  your fee t  f l a t  on the  f loor  with 
about a foot  between them. 

Keep your eyes gently closed when you practice, but do not sleep. 
The s t a t e  your a r e  cul t ivat ing is one i n  which your mind is awake and 
c lear ,  but your body is completely relaxed -- a s t a t e  of deeply relaxed 
but awake clearness. 

S e t t l e  down comfortably i n  your chair;  take a few long, deep, gentle 
breaths1 and begin your relaxation. Focus your a t tent ion on each area of 
your body i n  turn,  and quie t ly  tell yourself that  those muscles a r e  gett ing 
heavier, warmer, longer, etc.  Use the techniques t ha t  w i l l  be shown t o  
you i n  your t ra in ing  sessions i n  the  lab. Focus on an area of your body 
and repeat your re laxat ion techniques u n t i l  that  area is noticeably 
relaxing. Then go on t o  the  next area and relax it. Continue u n t i l  your 
whole body is relaxing. Then t e l l  yourself and feel tha t  your whole body 
is sinking deeper and deeper in to  relaxation. Then go over each of your 
body areas again and re lax  them more. Pay par t icular  a t tent ion t o  those 
areas which a r e  most tense. Then go back t o  relaxing your whole body. 
Etc. Continue l i k e  t h i s  through a l l  of your relaxation practice period. 

There may be days i n  which you f e e l  tha t  you just  don't have time t o  
practice relaxation. But the  days i n  which your relaxation practice w i l l  
be most helpful t o  you a r e  of ten  those days when you f e e l  most rushed. So 
sit down and practice anyway. Don't be misled by your emergency s t a t e  of 
mind. 

A s  you continue your dai ly  practice you w i l l  f ind tha t  your s t a t e s  of 
relaxation gradually ge t  deeper and more and more complete. Even though 
t h i s  relaxation may appear simple and only s l i gh t ly  effect ive a t  f i r s t ,  
i n  the long run it can become a very powerful technique. 
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T a b l e s  of Scores and Heasurements 



21ABLE At MEAN 

Combined 
Treatment 
Subjects 

CR (female) 
RR (male) 
TV (female) 

Verbal 
Treatment 
Subjects 

MC (fernale) 
- MF (female) 

Mean of means 
Standard 

deviation 

HEADACHE INTENSITIES FROM DAILY RECOBD REPORTS 

Periods 
Ad .lus tment Pre-traini q Early Training Late Training Po8 totraining 



E'OZ c09+ 
1'6 CoLI- 
6C 0.0 

5'0 0.0 

Z'E 6%- 
9%- 1.0- 

trE CK- 
coo c.0- 



TABLE C I  1 4  ( L O C U S O F  CONTROL) SCALE SCORES AM) STAI-=IT INVENTROY SCORES 

Subjects 

Mean ....... 
Standard 

deviation. 

Ohio State students8 
Mean 8.29 
S D 3e97 

(Rotter 1966) 

STAI-Trait Inventory 
Raw scores Percentile rank 

College undergradus tes r 
Wean 38.25 
S D 9.14 

(Spielberger , Gorsuch, 
61 Lushene 1970) 



A g ~ a d i x  XI11 - 
Beginning- and End-of -Sess ion  EHG Heasurements 



FiggrP 16. Resting EllG Levels for S u b j e c t  CR. -- ----- 
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