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Expectancy o f  outcome p lays  an important r o l e  i n  acqu i r ing  

phys io log ica l  se l f - con t ro l  through biofeedback t ra in ing .  However, many 

s tud ies  e i t h e r  haue not  addressed t h i s  issue e x p l i c i t y  o r  haue addressed i t  

on ly  ~ u p e r f i c i a l l y .  Recently, Bandura's const ruct  o f  se l f -e f f i cacy  has been 

o f f e r e d  as a means f o r  exp la in ing  the manner i n  which performance 

expectat ions a f f e c t  subsequent performance. Bandura def ines se l f - e f f i cacy  

as ' the conv ic t ion  t ha t  one can success full^ execute the behavior requ i red  

t o  produce outcomes.' The goal o f  t h i s  study was t o  inves t iga te  the 

r e l a t i o n s h i p  between s e l f - e f f i c a c y  and success i n  biofeedback t r a i n i ng .  The 

dependent measures were the Symptoms o f  Stress Inventory,  Sta te-Tra i t  

Anx ie ty  Inventory,  State scale and S ta te -Tra i t  Anx ie ty  Inventory,  T r a i t  

scale, s e l f - e f f i c a c y  measures, and a p s ~ c h o p h ~ s i o l o g i c a l  s t r ess  p r o f i l e .  

A l l  sub jec ts  were screened us ing  the I n s t i t u t e  f o r  Persona l i t y  and A b i l i t y  

Tes t ing  anx ie ty  scale and had a sten score o f  7 o r  greater.  Subjects were 

t r a i ned  twice weekly and f o l l w e d  the three-phase format o f  exp lora t ion,  

con t ro l ,  and weaning/transfer. Subjects were t r a i ned  t o  c r i t e r i o n  i n  t h e i r  

most r eac t i ve  phys io log ica l  modal i ty :  11 subjects  rece ived e l e c t r u n ~ o g r a p h ~  

t r a i n i ng ,  3 rece ived per iphera l  s k i n  temperature t r a i n i ng ,  2 rece ived 

galvanic s k i n  response t r a i n i ng ,  and 17 sub jects  served as con t ro ls .  

Where poss ib le  the data were analyzed us ing m u l t i v a r i a t e  ana lys is  o f  

variance. There were s i g n i f i c a n t  reduct ions i n  e l ec t run~og raph r  w i t h i n  

session and across time. A t  pos t tes t ing ,  treatment sub jects  demonstrated 

p o s i t i v e  s i g n i f i c a n t  changer i n  e lectrmyography,  hear t  r a t e  and per iphera l  

skin, temperature. S i g n i f i c a n t  reduct ions i n  scores on the Symptoms o f  

St ress Inventory,  Sta te-Tra i t  Anx ie ty  Inventory,  Sta te  scale, Sta te-Tra i t  

Anx ie ty  Inventory,  T r a i t  scale, and increase i n  se l f - e f f i cacy  f o r  r e l a x a t i o n  

were found but  were un i form f o r  both treatment and con t ro l  groups. F i n a l l y ,  

i i i  



se l f - e f f i cacy  d i d  co r re l a te  w i t h  o ther  paper and penc i l  measures but  not  

w i t h  p h ~ s i o l o g i c a l  measures. 

These r e s u l t s  suggest tha t  biofeedback t r a i n i n g  i n  most r e a c t i v e  

moda l i t y  i s  e f fec t i ve  i n  c o n t r o l l i n g  the ph rs i o l og i ca l  component o+ anx ie ty  

and t ha t  i t  i s  not  s u f f i c i e n t  t o  t r a i n  a l l  sub jects  i n  one ph rs i o l og i ca l  

moda l i t y  as i s  usua l l y  done. The low c o r r e l a t i o n  between e f f i c a c y  

expectat ions and t r a i n i n g  outcome may mean tha t  the l i n k  be tw~en  the 

cogn i t i ve  and phys io log ica l  cunponents of anx ie ty  i s  not  as d i r e c t  as 

t h e o r i s t s  have sug~ested.  
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CHAPTER 1 

So v e r y  c l o s e  i s  the  connec t ion  between the bod 
men, and t h e r e f o r e .  between ~ h v s i c a l  and menta l  
remedies.  

i e s - a n d  the m 
a i l m e n t s  and 

i nds  o f  
the i r 

Ours has been c a l l e d  the "Age o f  A n x i e t y "  {Auden, 15'50;). I t  i s  

es t ima ted  t h a t  5% o f  the ~ o p u l a t i o n  of the U n i t e d  S t a t e s  s u f f e r s  +ram 

c h r o n i c  a n x i e t v  IRask in .  Johnson. 8 Rcdes tved t ,  !5'73:1, One d e f i n i t i o n  of 

c h r o n i c  a n x i e t v  i s  " a  # e r s i s t e n t  or  r e c u r r e n t  s t a t e  oS dread o r  apprehension 

accompanied b r  s i g n s  o f  ~ h r s i o l o g i c a l  a rousa l  such as p a l p i t a t i o n s ,  

trernuiousness, t achyca rd ia ,  and a i z z i n e s s "  eftask 

!973>. Hock and Zubin <I9501 have s a i d ,  

I f  a n x i e t v  c o u l d  be c o n t r o l l e d  b r  b i o l o g  

fundamental  a1 t e r a t  i ons  i n  the o r g a n i z a t  

n ,  Johnson, h Rondestvedt .  

c a l  o r  sac i a l  means. 

on o f  our c i v i l i z a t i o n  

wou ld  ensue and the  p r a b a b i l  

a r e a t l v  enhanced... a n x i e t r  

phenomenon o f  our t ime. . .  

There i s  ev idence t h a t  ~ e o p l e  a re  

i t v  of i n d i v i d u a l  haopiness would be 

i s  the  most pc rvas  i ve psvchc l  a ~ i  c=! 

cop ing  ineS+ect  i u e l r  w i t h  a n x i e t y  and . 

s t r e s s  ( A l b r e c h t ,  1979). Some smoke c i g a r e t t e s ,  some d r i n k  t o  excess and some 

take s t r e e t  o r  p r e s c r i ~ t i o n  d rugs  ( A l b r e c h t ,  1979:). C l e a r l y  then,  t h e r e  i s  a  

need t o  teach ueoalp more e f f e c t i v e  methods o f  d e a l i n g  w i t h  a n x i e t r  and s t r e s s  

(Wool f o l  k  & Lehrer  , i384l. 

A n x i e t y  has been c o n c e p t u a l i z e d  as c o n s i s t i n g  o f  t h r e e  components: 

~ h r s i o l o g i c a l ,  c o g n i t i v e  and b e h a v i o r a l  (Borkouec, 197d: Lazarus,  1974: 

M i e t z e l  & B e r n s t e i n ,  19811, I t  has been proposed t h a t  d i f f e r e n t  forms o f  

t rea tment  i n f l u e n c e  d i f f e r e n t  comoonents o f  a n x i e t r .  B io feedback,  wh ich  has 

been used e x t e n s i v e l y  and e f f e c t i u l y  i n  the t rea tment  o f  a n x i e t r  ( C a r t e r ,  

Kondo, $ K n o t t ,  1975: H i e b e r t ,  1981: Raskin,  Johnson, & Rondestvedt .  1973: 



~ ~ ~ n s e n d ,  House, & Adda r i s ,  197511, i s  g e n e r a l l y  b e l i e v e d  t o  t r e a t  the 

,,hysiological component o f  a n x i e t y ,  

I& Problem 

C e r t a i n  cha l l enges  have been made t o  the unde rs tand ing  t h a t  biofeedback 

t r e a t s  o n l r  the  p h r s i o l o g i c a l  component of a n x i e t v .  A l though t h r e e  sepa ra te  

response components can be d i s t i n g u i s h e d ,  the c o m ~ o n e n t s  may be i n t e r a c t i v e  

(Borkovec, 13?13; Lanq, 13651. "Because o f  t h e i r  p o t e n t i a l  i n t e r a c t i o n ,  

changes i n  one response ~ 0 m ~ o n e n t  mar u l t i m a t e l r  e f f e c t  subseauent changes i n  

the resoonse of one o r  b o t h  of the rema in ing  components" (Borkouec,  1957, 

2675. Changes i n  the o h v s i o l o g i c a l  component mar e f f e c t  changes i n  the 

c o g n i t i o n s  o r  behav io r s  o r  bo th .  Converse l r  changes i n  the c o g n i t i v e  o r  

behav io ra l  components may i n f l u e n c e  o r  even account f o r  the o h y s i o l o a i c a l  

changes a s s o c i a t e d  w i t h  b i o i eedback .  

Meichenbaum (1376:) has c l a imed  t h a t  b io feedbacg i s  p r i m a r i l y  a 

cogni t i v e  a c t  i v i  tr. He suggests  t h a t  b io feedback t r a i n i n g  changes c l  i en ts i  

pe rcep t i ons ,  a t t r i b u t i o n s  and a o o r a i s a l s  r e a a r d i n a  t h e i r  a b i l i t v  t o  ccn t ro l  

~ h ~ s i o l o g i c a l  responses.  He goes on t o  suggest t h a t  c l i e n t s  w i l l  change i n  

t h e i r  a b i l i t y  t o  c o n t r o l  c o g n i t i o n s ,  f e e l i n q s  and behau io r s .  

Bandura i 19775 proposes a  cogn i t i ve mechan i sm i nvo l  ved i n  psycho1 ogi  c a l  

procedures i n  gene ra l ,  i n c l u d i n g  b io feedback.  The p a r t i c u l a r  c o g n i t i v e  

c o n s t r u c t  Bandura (1977)  has desc r i bed  i s  c a l l e d  s e l f - e f f i c a c y  o r  e f f i c a c ? '  

e x ~ e c t a t i o n s .  Bandura d e f i n e s  an e f f i c a c y  e x p e c t a t i o n  as " a  c o n v i c t i o n  t h a t  

one can s u c c e ~ s f u l l r  execute the behav io r  r e o u i r e d  t o  produce the outcome" 

(Bandura, 1377, o .  l ? 3 > .  0andura"s t heo ry  i s  t h a t  " o ~ ~ c h o l o g i c a l  ~ r o c e d u f e ~ l  

whatever t h e i r  farm,  serve as a  means o f  c r e a t i n g  and s t r e n g t h e n i n q  

e x p e c t a t i o n s  of s e l f - e f f i c a c r "  (Bandura, 1977, p .  193).  Expec ta t i ons  o f  

personal  mas te ry  a re  concep tua l i zed  as a f f e c t i n g  b o t h  the  i n i t i a t i o n  and 

Pe rs i s tence  of cop ing  behav io r .  



How might biofeedback training alter self-efficacr? bandura (1977) 

proposes four major sources of information regardino self-efficacy. These 

r e :  performance accomplishments, vicarious experience, verbal persuasion, 

and ~hvsiological states/emotional arousal. Performance accom~lishments are 

seen to be the most dependable of these sources. Clearly then, successful 

performance in biofeedback would be a source of self-efficacy. Alternately, 

existing self-efficacr would influence successful outcome in biofeedback 

t r a i n i n g .  Emotional arousal is seen br Bandura (1977)  to be the principal 

source through which biofeedback operates. People are more likely to expect 

success when they are relaxed than when they are ph:~siologicaT?v aroused 

IBandura, 1977:). Therefore, if bioSeedback reduces arousal, it will increase 

sel f-eff icacv. A1 ternatelv, perceived sel f-eff icacr mar reduce ~hrsiolag 

arousal. Thus. there is the following relationship between self-efficacy 

phrsiological arousal, and performance accomplshments: 

i cal 

I 

Performance 
Accomplishments 

Phvs i ol og i cal 
Ar ou sa 1 

F i ~ u r e  1. Propased Theoretical Relationship Between Self-Efficacy. 

Phrsiological Arousal and Performance Accomplishments. 

The Present Study 

The major purpose af this study was to examine the relationship between 

self-efficacy and training outcome in biofeedback. The work of Bandura (1977) 

and Holrord et al. (19851 mentioned above, would indicate that initial levels 

of self-efficacy might influence traininp outcome. In order to determine 



these r e l a t i o n s h i p s ,  s e l f - e f f i c a c v  probes were g i v e n  p r i o r  t o  t r a i n i n g .  d u r i n g  

t r a i n i n g .  and a f t e r  t r a i n i n g .  These were compared t o  p h v s i o l o a i c a l  d a t a  taiten 

a t  the same t ime.  

g ~ e r v  i ew 

I n  t h i s  t h e s i s ,  the ~ u e s t i o n s  r a i s e d  above a r e  addressed. I n  Chauter 

f ~ o .  3 l i t e r a t u r e  r e v i e w  i s  p resen ted .  The focus  i s  on a n x i e t y .  bictfeedbacK, 

5el f - e f f  i cacv  and the r e 1  a t  ionsh i s  between these t h ree  c o n s t r u c t s .  I n  Chapter 

Three, the rese3 rch  me tho do log^ i s  d iscussed .  I n  Chapter Four ,  t h e  d a t a  

a n a l v s i s  and r e s u l  t s  a re  g i ven .  I n  the f i n a l  Chauter , a d i s c u s s i o n  of the  

r e s u l t s  and t h e i r  i m o l i c a t i o n s  i s  ~ r e s e n t e d .  



CHAPTER 2 

REV1 EW OF THE RELATED LITERUTURE 

As desc r i bed  i n  the p reced ing  chap te r ,  the ma jo r  purpose o f  t h i s  s t u d y  

was t o  examine the r e l a t i o n s h i p  between s e l f - e f f i c a c y  and b io feedback t r a i n i n g  

outcome i n  the t rea tment  of a n x i e t r .  The purpose o f  t h i s  chap te r  i s  t o  

o rov ide  a  t h e o r e t i c a l  r a t i o n a l e  f o r  the s tudy ,  The t o p i c s  t h a t  w i l l  be 

d iscussed  a r e :  a n x i e t y ,  b io feedback and s e l f - e f f i c a c y .  

An:: i e t y  

There a re  v a r i o u s  p e r s p e c t i v e s  on the n a t u r e  o f  a n x i e t v .  Manv t h e o r i s t s  

cons ider  anx i e t r  t o  c o n s i s t  o f  t h ree  comnonents: behau i o r a l  , cugn i t i u e ,  and 

p h y s i o l o ~ i c a l  <Borkouec. 1976: Lazarus.  1974: N i e t z e l  8 B e r n s t e i n ,  1981!. For  

the purpose of t h i s  s tudy  such a  c o n c e ~ t u a l i z a t i o n  i s  used. Lazarus and 

A v e r i l l  (1972) p resen t  a  t heo ry  o f  emot ions i n  gene ra l ,  and a n x i e t v  i n  

p a r t i c u l a r ,  which takes  i n t o  account a l l  t h ree  components. Ther  s t a t e  t h a t  

"emot ions a re  complex d i s t u r b a n c e s  hav ing  t h ree  l o o s e t v  r e l a t e d  main 

components: s u b j e c t i v e  a f f e c t  !which i n c l u d e s  c o g n i t i v e  a p p r a i s a l  [Lazarus ,  

1974, p .  213;; p h r s i o l o g i c a l  changes t h a t  a re  l i n k e d  t o . . . r n o b i l i z a t i o n  f o r  

adap t i ve  a c t i o n :  and a c t i o n  impulses hav ing  bo th  i ns t rumen ta l  and exp ress i ve  

q u a l i t i e s "  CLazarus % A v e r i l l ,  1772, p.  59). Each a f  these t h r e e  components 

of a n x i e t r  i s  d iscussed  s e p a r a t e l y .  

C o ~ n i  t i v e  Components o f  A n x i e t y  

Lazarus and A v r r i l l  C1372) su'ggest t h a t  the med ia to r  o f  the a n x i e t r  

response i5 c o g n i t i o n .  E x t e r n a l  even ts  a re  c o g n i t i v e l v  appra ised  as a n x i e t v  

Provqk ing  when they a re  pe rce i ved  as t h r e a t e n i n q ,  and l e a d  t o  p h v s i a l o q i c a l  

a rousa l ,  and behav io ra l  responses such as avoidance. C o g n i t i v e  a p p r a i s a l  

concerns the s i g n i f i c a n c e  o f  an event t o  a pe rson ' s  w e l f a r e .  I n  a n x i e t v ,  the  

c o g n i t i v e  a p p r a i s a l  i s  t h a t  o f  t h r e a t  wh ich  i n v o l v e s  symbo l i c ,  a n t i c i p a t o r y ,  i 



and uncertain elements. Symbolic elements are differentiated from concrete 

immediate events. The latter mar elicit fear, the former anxiety. Symbolic 

events are "ideas, concepts, values or cognitive systems to which the person 

is committed" (Latarus 8 Averill, 1972.  p. 24?) .  For example an 

individual may feei threatened br a critical remark made by an employer. This 

event may be interpreted br ?he individual a s  devaluation and resuit in 

anxiety. Anticipatory elements involve an ominous fareboding of events which 

miqht occur in the future. Uncertain elements involve lack of predictability 

about what will happen, 1,ghether it will h a p ~ e n ,  when it will happen, and what 

can be done a b u t  it, People find this uncertain?? anxietr oravoking because 

"no rationallr based action to dispel the danger can be potentiated" flazarus, 

19663. In this war anxietr is differsnt from the emotions a+ fear and anger, 

in which arousal mobilizes for action against a concrete threat. 

Physi o1 oqic.31 Camponents of Anxiety 

Anxiety is closefr associated with heightened arousal i8or%ovec, 1976: 

Lanq, 1968; iararus 8 Averill, 1972; Paul, $969; Spielberger, 1972). I n  this 

thesis, the term "arousal" is used in a general manner to refer t a  increased 

act iv i ty in the sympathetic nervous svstem and the skeletal musculature 

(Budzvnski, 1373). These changes usuallr include an increase in muscle 

tension, skin conductance, hear? rate, blood Dressure, respiration rate, 

p u ~ i f l a r r  dilation, and ~erioheral vasoconstriction (Budzrnski, 1 9 7 3 :  Germana, 

1974: Stovua, 1976:). Although the above pattern is common across most people, 

some variation does exist. 

Arousal can serve an adaptive function for the individual 

mobilizes the body's resources for quick action (Cannon, 19392 

excessive arousal of ten 'is ma1 adapt ive. Reck 1: 1985) describes 

disorders as representing "a malfunction of the svstem +or act 

in that it 

, However, 

anxiety 

ivat-ina and 



~ h ~ ~ i a l c q i c a 1  a rousa l  i s  an impor tan t  companent o+ a n x i e t y .  

geha8.1 i  m a 1  Componen t s  o f  Anx i e t x  

Lazarus and A v e r i l l  (1972:) desc r i be  the b e h a v i o r a l  comoonents o i  anx 

as " a c t i o n  impulses hav ing  b o t h  i ns t rumen ta l  and exoress ive  q u a l i t i e s "  ( o  

631. The i ns t rumen ta l  aspect  of a  behav io r  r e f e r s  t o  the goa l s  the i n d i v  

seeks t o  accompl ish bv the a c t ,  I ns t rumen ta l  a c t i o n  i n  a n x i e t v  u s u a l l y  

i e  tr 

i dua l  

i n v o l v e s  an o v e r t  avoidance response (Lazarus ,  l P b d > .  Express ive  q u a l i t i e s  

i nvo l ve  f a c i a l  express ions ,  ges tu res ,  and p o s t u r e s  C ia ta rus ,  1974:). P e o p l e ' s  

vo i ces  may u u i v e r ,  they  mar demonstrate f l a t  f a c i a l  a f f e c t .  and show r i g i d  

p o s t u r a l  i n h i b i t i o n  w i t h  no ges tu res  (Beck 8 Emerr, 1985).  U s u a l l y ,  b o t h  

i ns t rumen ta l  and e x ~ r e s s i v e  s u a l i t i e s  a re  i nuo l ved  i n  the behav io ra l  component 

o f  a n x i e t y .  

P summary 

A n x i e t y  has t h r e e  r e l a t e d  comoonents: s u b j e c t i v e  a f f e c t  (wh ich  i n c l u d e s  

cogni t i u e  a p p r a i s a l  > ;  p h v s i o l o g i c a l  changes; and a c t  i on  impulses hav ing  b o t h  

i ns t rumen ta l  and exp ress i ve  p u a l i t i e s  (Lazarus  & A v e r i l l ,  1 9 7 2 ) .  Lazafus and 

A v e r i l ' l  (1972)  suggest t h a t  i t  i s  the cogn i2 i ue  component which i s  the 

med ia to r  o f  the  a n x i e t y  response. E x t e r n a l  even ts  a re  cagni  t i v e l v  app ra i sed  

as a n x i e t y  p r o v o k i n g  when they  a re  p e r c e i v e d  as t h r e a t e n i n q .  T h i s  c o g n i t i v e  

aPprai s a l  of t h r e a t  1 eads t o  he igh tened phvs l  o i  og i  c a !  a r m s a l  and behau i o r a l  

resconses such as avoidance. 

I n  the  follot,.ding s e c t i o n  b io feedback  and the use o f  b io feedback i n  the 

t rea tment  o f  a n x i e t y  i s  d iscussed .  



0 i o f  eedback ----.---.. 

@fin jm 

Biofeedbacg systems use e l e c t r o n i c  eauipment t o  d e t e c t  i n f w m a t i o n  about 

an i n d i v i d u a l ' s  b i o l o g i c a l  f u n c t i o n s .  T h i s  i n f o r m a t i o n ,  when communicated t o  

the i n d i v i d u a l  . a1 l o w  the i n d i v i d u a l  t o  l e a r n  c o n t r o l  o f  o the rw i se  

i n f , , t o l un ta r~  o r  u n f e l  t p h v s i o l o g i c a l  even ts  fBssmaj i a n ,  I$?$; Budzvnski 8 

Sturua, 1%4: Uansk i n  8 Crow, 1981 :I . 
St=% -- 

Biofeedback t r a i n i n g  occ'urs i n  t h ree  s taqes :  awareness, con t ra1  , and 

t r a n s f e r  <Eudzrosk i ,  1973; Eudzvnski & Stovua, 19841. The f i r s t  s tage i s  

awareness of  b o d i l y  responses.  Bcdzvnski  8 Stovva (1984) comment t h a t  

i n d i v i d u a l s  may d i s c e r n  t h a t  c e r t a i n  thoughts  i n f l u e n c e  b o d i l y  r e a c t i o n s .  I n  

t h i s  war they e x p e r i e n t i a l l y  l e a r n  t h a t  t h e i r  c o g n i t i o n s  mediate t h e i r  

o h v s i o l o g i c a l  reponse. Nex t ,  i n d i v i d u a l s  l e a r n  t o  c o n s i s t e n t l r  reduce t h e i r  

p h r s i o l o q i c a l  a rousa l  w i t h  the ass i s tance  o i  the b io feedback  s i g n a l .  T h i s  i s  

the c o n t r o l  s tage.  F i n a l l y ,  i n d i v i d u a l s  l e a r n  t o  t r a n s f e r  t h i s  s k i l l  t o  

everyday 1  i f e  s i tua  t i ons. 

S te reo typy  o f  Response i n  B io feedback 

I n d i v i d u a l  response s t e r e o t y p y  r e f e r s  t o  the tendency o f  an i n d i v  i d l ~ a f  t o  

demons'trate an i d i o s y n c r a t i c  p a t t e r n  o f  autonomic a rousa l  i n  response t o  the  

P r e s e n t a t i m  o f  s t i m u l i .  T h i s  responss s t e r e o t y p y  i s  c o n s i s t e n t  f o r  the  

i n d i v i d u a l  {Lacev, Bateman, 8 Van Lehn, l ~ 5 3 : ) ,  i .e . ,  t h e r e  i s  a  tendency f o r  

the i - nd io i dua l  t o  m a i n t a i n  t h i s  p a t t e r n  ac ross  d i f f e r e n t  a n x i e t y  p r o v o k i n g  

c o n d i t i o n s  (Carson, Schneider ,  B i o n d i ,  8 Merers,  1380).  An example of t h i s  i s  

an i n d i v i d u a l  who, when anx ious.  demonstrates a  g r e a t  inc rease  i n  muscle 

tens ion  as measured by e lec t romrog raph r  (EMG), b u t  o n l v  a  m in ima l  increase i n  



skin temperature (ST), galvanic skin response (GSRZ, or heart rate (HR). 

In biofeedback. an individual is usuallv trained in m e  response channel. 

1t is assumed that the resulting reduction in arousal will generalize to other 

r e s ~ o n s e  channels <Storua & Budzvnski, 1975; DeGood & Chisholm, 15'771. 

However Gatchel, Korman, Weis, Smith, and Clark (1978) found that after 

training, when subjects were e x ~ o s e d  to stress-induction conditions, thev 

maintained their phvsiologicsl reduction only in the trained response channel. 

Thus, if individuals are not trained in a response channel that constitutes a 

major com~onent of anxietr for them, they will not be able to regulate the 

main component of arousal, rendering the treatment ineffective. C~nsequentlr, 

it b e c ~ m % s  important to train individuals in their most reactive ~hrsiological 

response channel (Peterson 8 Hiebert, 1P85:~. Mslmo f1975) has argued that an 

individual's most reactive phvsiolopica! modal i tr from normal tonic basel ine 

rcnstitutes the major phrsiological component of anxiety. Tonic baseline 

?e+ers to an Individual's normal level of phrsiological activity (Malmo, 

1975:) . 
Biofeedback in the Treatment of Anxiety - 

Biofeedback has been used extensiuel~ over the past 12 rears in the 

treatment of anxiety <Budzvnski & Storva, 1973). It has been used for 

treating both pervasive, chronic forms of anxiety and circumscribed phobias 

(Budzynski 8 Storva, 1984j. A number of studies attest to the superiuritr of 

bi0feedbac.k over other forms of therapy. 

Raskin, Johnson, and Rondestvedt (19731 found that electromrography 

biofeedbxk, in combination with daily practice of relaxation, was moderately 

useful for individuals suffering from severe, chronic anxietr. Tranauilizers 

and ~sychotheraoy had not been effective with these clients. 

Canter, Kondo and Knott !1975) compared the effectiveness of frontal 



electromrography biofeedback to progressive relaxation in patients suffering 

e l e c t r o m ~ o q r a ~ h ~  activity but the biofeedback-trained subjects also showed a 

reduction in anxietv symptoms., 

Another studr of interest was one which compared frontal electromrograph;~ 

training with V l i u m  in the treatment of chronic, free-floating anxiety 

(~aval lee, Larnnntagne, Pinard, Annable, & Tetreaul t, 1377?. Electrornrographr 

training was found to have a more prolonged therapeutic effect. Fina! ! Y ,  

, ,-r Hiebert and Fitzsirnmons 1,ifdOI iound electromrogrzphv biofeedback more  

effective than attention placebos in reducing anxiety. 

These studies utilizing biofeedback in the treatment ~f anxiety have all 

used electromrographr biofeedback, rather than the individual's most reactive 

modality. Additionallr, nane of the studies except Hiebert and Fitzsimmons 

(1980) controlled for cognitive factors such as efficacy ex~ectations. 

Hiebert and Fitzsimmons (1'330) did include a high expectancr discussion g r w p .  

A Coqnitive Mechanism in Eicfeedback 

Many mechanims have been proposed to explain therapeutic effects in 

biofeedback. Many theorists claim a cognitive mechanism for biofeedback 

(Bandura, 1977; Holrord.et a ] . ,  1984: bazarus, 1977: Meichenbaum, 1976l. 

Meichenbaum (1976) suggests that clients' cognitions are instrumental in the 

change process. He proposes a reciprocal relationship between cognition and 

biofeedback training outcome. He states that biofeedback training changes 

clients" perceptions, attributions and appraisals regarding their ability to 

control +irst their phrsiological responses, and then their cognitions, 

feelings and behaviors. Reciprocally, the clients' cognitions mar facilitate 

or hinder training autcome. Mcichenbaum suggests that it is not the 

Phrsiological arousal per se which i s  debil i tating; rather it is the clients' 



negative cognitions about the phrsiological arousal which are maladaptive and 

which trigger further phrsidlogical arousal . 
Lazarus (19772 takes this approach further. He postulates that cognitive 

mechanisms are the essential means bu which biofeedback works. As mentioned 

previously. Lazarus and Averill (19721 suggest that the mediator of the 

anxiety response is cognition. It ir a cognitive appraisal of threat which 

leads tcl heightened arousal. Lazarus (1977:) suggests that if this heightened 

arousal is to be reduced, i t  must be mediated br changes in cognition. 

In this thesis cognitive mechanisms are postulated to explain therapeutic 

effects in biofeedback. The particular cognitive mechanism proposed is that of 

expectations. 

Self-Efficacy Theory 

Client exoectations have been found to influence powerfullr the outcome 

of psrchologieal interventions CShapiro, 19711. A number of authors have 

discussed the influence of client expectations in biofeedback treatment 

outcome Carrie, 1782; Plotkin, 1980:). Individuals who expect success tend more 

readily to acauire skill in biofeedback. 

One theory which explains the effects of client expectation and 

quantifies these effects is self-efficacy theorr (Bandura, 197?>. Bandura 

(19771 defines an efficacy expectation as " a  conviction that one can 

Successfuilr execute the behavior required to produce the outcome" (0. 193). 

Bandura !I3771 theorizes that "psychological procedures, whatever their f w m ,  

serve as means of creating and strengthening expectations of personal 

efficacy" (p, 1331. The construct of self-efficacy is differentiated from 

that of outcome expectation. An outcome expectation is defined as "a person's 

estimate that a ~ i v e n  behavior will lead to a certain outcome" (p. 193:). 

Efficacy expectat ions are assessments of the indiu idal's capaci tr to do what 



i s  requ i red ,  Ther are a  process v a r i a b l e .  Outcome expecta t ions  are 

assessments of the appropr iateness of p a r t i c u l a r  behavior  i n ' u roduc ing  the 

des i red  outcome. Ther are a product  v a r i a b l e .  

' E s s e n t i a l l y ,  percept ions  of s e l f - e f f i c a c y  are judgements (Bandura, 1380:). 

people avo id  a c t i v i t i e s  which they b e l i e v e  are beyond t h e i r  a b i l i t y  t o  cope 

w i t h ,  w h i l e  t h e r  s e l e c t  and per form w i t h  con i idence,  a c t i v i t i e s  of which they  

be l ieue themselves capable {Bandura, 1977). Judgements o f  s e l f - e f f i c a c y  

determine how long  i n d i v i d u a l s  w i l l  p e r s i s t  i n  a  s p e c i f i c  task i n  the face of 

obstacles and how much energy the r  w i l l  expend i n  do ing so,  Those w i t h  

percept ions  of h igh  e f f i c a c y  w i l l  perservere i n  s p i t e  o f  d i f f i c u l t i e s .  Those 

w i t h  percept ions  o f  lcw e f f i c a c r  w i l l  lessen t h e i r  e f f o r t s  or g i ve  u p  on the  

task. Since h i g h  pers is tence u s u a l l y  produces h i g h  accomplishments, e f f i c a c y  

expectat ion would appear t o  be c r u c i a l  i n  the a t ta inment  o f  coping behaviors 

(Bandura, 1377: Brawn 8 Inoure,  1978; Schunk, 13811. 

Bandura <1?82:1 c la ims t h a t  perceived e f f i c a c y  mar have wide e x p l a n a t m y  

power i n  p r e d i c t i n g  behav iora l  change CBandura, 1977; Bandura 8 Adams, 1977; 

Bandura, Adams, 8 Berer ,  1977).  There i s  cons iderab le  emp i r i ca l  evidence t o  

supoort t h i s  hypothesis (Bandura, Heese, 8 Rdams, 1982: Bandura 8 Schunk, 

1331: Condiot te % t i c h t e n s t e i n ,  1981: Lee, 1982, 1?34>. 

Sources o f  I n fo rmat ion  Reqardinq S e l f - E f f i c a c y  

S e l f - e f f i c a c y  i s  acqu i red  through a  process o f  sel f -app 

(1977:) proposes fou r  majar sources a f  i n fo rma t ion  regard ing  

These are:  performance accompl ishments, e r n o t i a n a l . ~ ~ ~ h v s ~ o l o g  

l.)erbal persuasion,  and v i c a r i o u s  experience. 

r a i  sa l  . Bandura 

se l  f-eSf i cacr .  

i c a l  arousal , 

Bandura (1977:) cons iders  periormance accomplishments t o  be the most 

dependable o f  these sources because they are based on persona! mastery k h i c h  

invalves d i r e c t  experience w i t h  tasks.  Successful performance g e n e r a l l y  



enhances self-efficacr while task failure attenuates efficacy expectations. 

Walsh <19555, in his review af self-efficacy research, determined that studies 

in clinical, educational, sports, and laboratory settings have consistently 

found moderate correlations between efficacy expectations and performance. 

Information regarding self-efficacy mar also arise from phrsiological 

arousal ~~8andura,l~f?S. High phrsi oloqical arousal mav signal anx ietr which 

in turn mar lead to judgements of low efficacy. Physiological arousal is seen 

bv Bandura to be the principal source through which biofeedback operates. 

Thus performance accomplishments and phrsialoaical arousal are the principal 

sources of information regarding self-efficacy relevant to this study. 

It has been suggested that self-efficacr is both a cause and result of 

effective training in biofeedback <Bandura, 1377; Holrord et a1 . , 1934:). Walsh 

<1985> indicates that, although this proposition has not been well researched, 

there does appear to be a reciprocal relationship between self-efficacr and 

performance in general. Successful performance in biofeedback is a source of 

self-efficacy. Alternately, existing self-efficacr influences successful 

outcome in biofeedback training. Also, perceived self-efficacy mar reduce 

ph~sialogical arousal. Alternately, people are more likely to e x ~ e c t  success 

when they are relaxed than when they are phrsiologicallr aroused. Thus, there 

is the following reciprocal relationship betneen self-efficacy, phrsiological 

arousal and performance accomplishments. (See Figure 2 ) .  



P e r f  ormance I 

Accompl ishments 

Arousa l  

F igure  2. Propos.ed T h e o r e t i c a l  R e l a t i o n s h i p  Between Sel f -ESf  i c a c v ,  

P h r s i o l o g i c a l  A rousa l  and Performance Accompl ishments,  

Ho l r ovd .  e t  a l .  Cf984> found  e m p i r i c a l  ev idence t o  suapo r t  the  

h y p o t h e s i s  t h a t  b io feedbacK ope ra tes  by a c o g n i t i v e  mechanism o f  change and 

t h a t  s e l f - e f f i c a c y  i s  b o t h  a  cause and r e s u l t  o f  e f f e c t i v e  t r a i n i n g .  

S o e c i f i c a t l v ,  Ho l r oyd ,  e t  a l .  (1384:) have i l l u s t r a t e d ,  i n  d iagrammat ic  form, 

a  b e h a v i o r a l  and a  c o g n i t i v e  model o f  t h e r a p e u t i c  change i n  b io feedback  ( A  

corresponds t o  t he  b e h a v i o r a l  model and B t o  t he  c o g n i t i v e  mode l ) .  



Figure 3. Two models of therapeutic change in e l e c t r o r n ~ o g r a p h ~  

biofeedback training. 

From "Change Mechanisms in Electromrographv Biofeedback Training: Cognitive 

Changes Underlying Improvements in Tension Headache" by K.A. Holrord, e t  

a{. . 1 9 8 4 ,  Journal of Consul  tin^ and Cl inical P s y c h o l o ~ y  , 52 , p .  1 0 4 0 .  

Copyright 1984 bs the American Psvchological Association. Reprinted bs 

permission. 

Holrord, et sl. ( 1 9 8 4 )  hypothesized that model 0 is the accurate one. 

T h e r  hypothesized that if 

patients perceive biofeedback to be a credible treatment and 

perceive themselves a s  succeeding at the biofeedback task through 

P h ~ i r  own efforts they w i l l  view a )  [their symptoms1 a s  having an 

internal locus of control and bT themselves a s  self-efficacious 

t i . e , ,  as capable of influencing [their srmptomsl) ( p .  1 0 4 0 ) .  

In turn, these cognitive changes are expected to increase coping behaviors. 

Results indicated that, regardless o+ actual decreases in arousal during 

biofeedback, subjects receiving feedback indicating that they were 

successful s h o ~ e d  sipnifieant decreases in headache activity. 

Beaz!.~~l.e.nt ...o_t-. 3e_U.z5.f.ffi.ae;! 

Efficacr expectations have three dimensions: magnitude, strength, a n d  

qeneral itv (Bandura, 19772. Magnitude of an efficacy expectation refers t o  



the d i f f i c u l t y  of t a s k s  t o  ~ e h i c h  e f f i c a c y  extends.  I f  a  l i s t  were made o f  

s k i l l s  a r ranged i n  o rde r  of i n c r e a s i n g  d i f f i c u l t v ,  the number o f  these t a 5 . K ~  

t h a t  the  pers.on f e l t  they  c o u l d  s u c c e s s f u l l r  pe r f o rm  would i n d i c a t e  the 

magnitude of s e l f - e f f i c a c y .  S t reng th  r e f e r s  t o  the degree t o  which 

e x u e c t a t i o n s  a re  e x t i n g u i s h a b l e  by d i s c o n f i r m i n g  exper iences.  G e n e r a l i t y  

r e f e r s  t o  the degree t u  w k ~ i c b  e f f i c a c y  ewaec ta t ions  a re  s p e c i f i c  t o  a  t ask .  

An e i f i c a c v  e x u e c t a t i o n  which has h i g h  g e n e r a l i t y  encompasses a range of  

r e l a t e d  behav io r s .  There i s  some evidence t h a t  enhanced s e l f - e f f i c a c y  i s  

l i k e l y  t o  g e n e r a l i z e  t o  s i t u a t i o n s  o the r  than the one wh ich  was t r e a t e d  

CBandura, Adams, & Be re r ,  1977: Bandura, J e f f r e y ,  8 Gajdos, 19751. However, 

t h i s  g e n e r a l i z a t i o n  occurs  most p r e d i c t a b l y  t o  a c t i v i t i e s  s i m i l a r  t o  the one 

t r e a t e d  (Bandura, B lanchard,  8 R i t t e r ,  IPb? ] .  

Summar v 

I n  t h i s  l i t e r a t u r e  r e v i e w  i t  was proposed t h a t  a n x i e t r  c o n s i s t s  o f  

th ree  i n t e r a c t i n g  components r c o o n i t i o n s ,  p h r s i o l s g i c a l  aroura! ,  and 

behav io rs1  and t h a t  the med ia to r  o f  the a n x i e t y  response is c o g n i t i o n .  

A l so ,  i  t was proposed t h a t  expec ta t  i ons  are a  p o s s i b l e  c o g n i t i v e  mechanism 

through which b io feedback opera tes  i n  the t rea tment  o f  a n x i e t y .  A t h e o r r  

u h i c h  e x p l a i n s  and o u a n t i f i e s  the  e f f e c t s  o+ c l i e n t  e x p e c t a t i o n  ir 

s e l f - e + f i c a c r  t h e o r r .  An e f f i c a c y  e x u e c t a t i o n  i s  d e f i n e d  as " a  c o n v i c t i o n  

t h a t  bne can s u c c e s s f u l l r  execute the behav io r  r e q u i r e d  t o  produce the 

outcome" {Bandura, 1977, p.1931, The ma jo r  purpose o f  t h i s  s tudy  was t a  

examine the r e l a t i o n s h i p  between s e l f - e f f i c a c y  and t r a i n i n g  outcome i n  

b io feedback f a r  the t rea tment  of a n x i e t r .  The second purpose o f  the  s tudy  

was t o  t e s t  the e f f i c a c y  o f  b io feedback  t rea tment  w i t h  the most r e a c t i v e  . 

~ h ~ s i o l o g i c a l  m o d a l i t y ,  r a t h e r  than u s i n g  the s tanda rd  method o f  t r a i n i n g  i n  

f r o n t a l  e lect romyographv wh ich  does n a t  take i n t o  account indi!.! i d u a l  



response s t e r e o t y p y .  

Hrpot)ee.os, 

The goal  oS t h i s  s t u d r  was t o  i n t ves t i ga te  the r e l a t i o n s h i p  

between s e l f - e f f i c a c y  and success i n  b io feedback  t r a i n i n g  t,qhite t ~ a i n i n g  

sub. iects i n  t h e i r  most r e a c t  iue p h v s i o l o g i c a l  modal i tr. 

- r he hvootheses were as $01 1 ows: 

(STAI-TI than c o n t r o l  s u b j e c t s .  

2. Treatment s u b j e c t s  w i l l  demonstrate g r e a t e r  r e d u c t i a n  i n  the 

Symptoms o f  S t ress  I n v e n t o r y  <SO21 > than c o n t r o l  sub.iec t s .  

3. Treatment s u b j e c t s  w i l l  demonstrate g r e 3 t e r  inc reases  i n  

s e l f - e f f i c a c y  ( o f  r e l a x a t i o n ,  a n x i e t y  r e d u c t i o n ,  c o n t r o l  o f  l i f e  in  

genera l  :) than c o n t r o l  subjectc. .  

4 .  Treatment s u b i e c t s  w i ? ?  demonstrate g r e a t e r  r e d u c t i o n  i n  the  

ps rchooh rs i o l  og i ca l  p r o f  i l e  measures than c o n t r o l  s u b j e c t s  i n  

p re t rea tment -pos t t rea tment  comrar ison.  

c a. There w i l l  be a p o s i t i v e  r e l a t i a n s h i p  between e f + i c a c r  expec ta t i ons  

and p h r s i o l o g i c a l  se lS -con t ro l  s k i l l  a c c u i s i t i o n .  



Chapter 3 

DESIGN AND METHODOLOGY 

The hypotheses f a r  t h i s  s t u d r  were p resen ted  i n  the p r e v i o u s  c h a p t e r .  

I n  t h i s  chap te r  the methodology used t o  t e s t  these hypotheses i s  desc r i bed .  

I n i t i a l l y  the  resea rch  des ign i s  desc r i bed  f o l l o w e d  by a  d i s c u s s i o n  o f  t he  

sample, eauipment and f a c i l i t i e s ,  and s t a f f .  Next  the sc reen ing  measure i s  

desc r i bed .  T h i s  i s  f o l l o w e d  by a  d i s c u s s i o n  of the assessment procedure,  

deaendent measures, and t rea tment  procedures.  

Research Des i on 

The des ign  used i n  t h i s  s t u d r  was a  2x2 f a c t o r i a l  ana 

m u l t i p l e  b a s e l i n e  des ign .  T h i s  f o rma t  was a d o ~ t e d  because 

l a b o r a t o r y  r esou rces  and resea rche rs  p e r m i t t e d  o n l y  a  smal 

logue o f  a  

l imi  t e d  

1 number o f  

s u b j e c t s  t o  be i n  the s t u d r  a t  any one t ime.  The s tudy  began 1,ui t h  seven 

t rea tment  s u b j e c t s  (group 1:) and n i n e  c o n t r o l  s u b j e c t s  !group 21 a t  Time # I .  

Mhen t r ea tmen t  was complete,  bo th  groups o f  s u b j e c t s  were p o s t t e s t e d  a t  Time 

#2 .  A f t e r  the  t e s t i n g  a t  Time #2, c o n t r o l  s u b j e c t s  moved immediate ly  i n t o  

the t rea tment  c o n d i t i o n  and a  new group o f  ten  c o n t r o l  s u b j e c t s  (group 3:) 

was r e c r u i t e d  and p r e t e s t e d .  Thus the assessment a t  Time #2 served  as a  

p o s t e s t  f o r  group 1, s i m u l t a n e o u s l r  as a  p o s t e s t  and p r e t e s t  f o r  group 2,  

and as a  p r e t e s t  f o r  group 3. A f t e r  group 2 completed t rea tment  the>* were 

p o s t t e s t e d  a t  Time # 3 ,  a long  w i t h  group 3. The p a t t e r n  c o u l d  be c o n t i n u e d  

as o f t e n  as necessary i n  o rde r  t o  o b t a i n  s u i f i c i e n t  sample s i z e s  t o  p e r m i t  

f u r t h e r  ana l r ses .  I n  p r a c t i c e ,  the p a t t e r n  was t e rm ina ted  a t  assessment 

. Time #3.  See F i g u r e  3. 



TIME 

Group % 

Group 2 

Group 3 

F i g u r e  3. Two bv Two F a c t o r i a  

o f  a  M u l t i p l e  Base1 

1 Analogue 

ine  Design. 

Upon comp le t i on  o f  the da ta  c o l l e c t i o n ,  a  s e r i e s  o f  t e s t s  was 

conducted t o  determine the accep tab i  1 i t v  o f  c o l  l a p s i r i g  the 2X2 f a c t o r i a l  

ana?ogue o f  a m u l t i p l e  b a s e l i n e  des ign  i n t o  a  B 2  f a c t o r i a l  des ign  f o r  

r epea ted  measures. These p rocedures  a re  d iscussed  i n  Chapter Four .  I t  is 

argued t h a t  i f  s u b j e c t s  i n  the r e s p e c t i v e   retest c o n d i t i o n s  c o u l d  be shown 

t o  be e q u i v a l e n t ,  then the groups c o u l d  be combined i n t o  a 2X2 f a c t o r i a l  

des ign  f o r  r epea ted  measures. See F i g u r e  4 .  



C O N D I T I O N  TIME 

Pre tes t  Pos t tes t  

Biofeedback 

Control 

Cell  f: # l  and I Cell  412 and 
c e l l  #4 Cel l  415 

Cell i13 and 1 C e l l # 4 a n d  
c e l l  #6 I c e l l  #7 

+:Cell numbers r e f e r  t o  c e l l s  i n  Figure 3. 

Figure 4. T w o  br T w o  Factorial Design 

for Reoeated Measures. 

Samp 1 e 

Potential subjects were recruited from advertisements in the campus 

newspaper at Simon Fraser Universit9: notices on billboards in prominent 

places around the campus: and letters sent to possible referral sources, 

e.2. counselling agencies, doctors, and a massaqe therapist. T h e  

advertisements and letters requested subjects w h o  considered themselves ID 

be anxious and I~Jere interested in learning to manage their anxiety b r  m e a n s  

of biofeedback training. Potential subjects were screened using the 

Institute for Personality and Ability Testing Anxiety Scale Questionnaire 

(Cattell, 1963). < S e e  section on screening instruments:>. A Sten score (5ee 

page 23 for explanation) of seven or above was the criterion for inclusion 

in the studr. 

T w e n t p e i g h t  subjects met the criterion for inclusion in the studr. 

TWO. of these subjects withdrew from the program due to migraines which 

prevented them from attending sessions. Subjects completed a questionnaire 

(see Appendix Dl which requested demographic information. T h e  questionnaire 

a l s o  requested information regarding situations and events that were 
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anx ie ty -produc ing  f a r  the i n d i v i d u a l .  Sub jec ts  ranged i n  age from 21 t o  57 

w i t h  a  mean o f  29.7 r e a r s .  See Table I f o r  d e t a i l e d  demographic 

i n fo rma t ion .  

The f i r s t  group o f  i 6  s u b j e c t s  was assigned randomlr t o  e i t h e r  the 

t reatment  o r  the c o n t r o l  group. F o l l o w i n g  the f i r s t  se t  o f  t r a i n i n g  

sessions,  the c o n t r o l  group became the second t reatment  group. A group o f  

ten sub.iects served as the c o n t r o l  group i n  the second round 09 the s t u d r .  

Upm c m p l e t i o n  o f  the s t u d r ,  biofeedback t r a i n i n g  was o f f e r e d  t o  these 1 0  

s u b j e c t s  f o r  e t h i c a l  reasons. F i ve  o f  these people were a c t u a l l y  t r a i n e d .  

The r e s u l t s  o f  t h i s  f i n a l  group o f  t rea tments  cou ld  no t  be inc luded i n  the 

da ta  a n a l y s i s  because there  was no c o n t r o l  group w i t h  which t o  compare them. 

Equipment and F a c i l i t i e s  

A1 l sessions &$ere conducted on' a r~  i n d i v i d u a l  bas i s ,  i n  a  q u i e t  , 

temperature mon i tctred room, Subjjects were seated i n  a  comfor table r e c l  i n e r  

f a c i n g  a  c u r t a i n e d  window. The experimenter was seated on a  s t o o l  adjacent  

t o  the s u b j e c t ,  f a c i n g  the biofeedback cab ine t .  T h i s  p o s i t i o n  a l lowed f o r  

v i s u a l  moni t o r  ing o f  bo th  the sub jec t  and the equipment. The ques t i onna i res  

were f i l l e d  ou t  i n  the same or  an a d j o i n i n g  room. 

F r o n t a l  e lect romyographr (EMGI, hear t  ra t 'e  (HI?>, p e r i p h e r a l  s k i n  

temperature <?ST:], and ga lvan ic  s k i n  r e s i s t a n c e  <!XI?> w e r e  mon i to red  

s imu l taneaus l r  u s i n g  Colbourne Ins t ruments  modular biofeedback equipment. 

F r o n t a l  e lect romrographr e lec t rodes ,  u s i n g  the s tandard  c l i n i c a l  procedure, 

1,tiere appl i ed an i neir and a  ha1 f above and hor i r a n  t a l .  t o  the eyebrow 1 i ne . 
. The c e n t r a l  e lec t rode  served as the re ference f o r  r e c o r d i n g  and was l o c a t e d  

e u u i d i s t a n t  f rom the two a c t i v e  e lec t rodes .  Imoedences o f  10,000 ohms o r  

l e s s  were ma in ta ined  throughout r e c o r d i n g  and output  channe l led  through a  

Colborne Ins t ruments  h i - g a i n  b i o a m p l i f i e r .  Heart r a t e  was recorded u s i n g  a  

Colborne Ins t ruments  571-40 b lood  f l o w  pu lse  mon i to r  which measured 



Pale 1 

Demographic Data for 26  Participants 

Demographic Descriptors 

Treatment Condition 
Oroup Size 

Treatment Control 
16 17 

20 - 29  
30 - 39 
40 - 49 
50  - 59  
Mean 

Sex Male 
Female 

Self-assessed 1 - 2  1 0 
anxiety ( 1 - 10) 3 -  4 3 2  

5 -  6 3 6 
7- 8 6 7 
9 -10 3 2 
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pulsatile blood flow from an optical desensitometer applied to the palmar 

surface of the'left thumb. Periperal skin temperature was taken from a 

'\{ellow Springs thermistor applied to the ventral surface of the middle 

finger of the left hand and monitored through an S71-30 temperature module. 

Galvanic skin response was recorded by measuring the voltage drop between 

two silver-silver chloride electrodes. Output was channeled through a 

Colborne Instruments 571-20 skin resistance module. 

Continuous checks for proper funcfic~ning of the equipment were made 

using visual vol tmeters. A1 1 data were channel led through a Col borne 

multichannel microprocessing printer. 

Staff ,- 

The experimenters were two female Master's students in counc,el i i ng .  Of 

the 16 treatment subjects, 12 were trained by one experimenter and 4 bv the 

other. The same experimenter conducted the pre- and posttests fur both 

treatment and control subjects as well as training sessions for each 

subject. This was done to Keep experimenter effects constant. 

Screeninp Instrument 

The screening instrument used in this study was the Institute far 

Personality and Ability Testing (IPAT) Anxietr'Scale Questionnaire. 

According to the authors, this test is designed to assess indiuiduals" 

current perception of their manifest anxiety level, whether it is 

situationallr determined or relativelr independent of the situation (Cattell 

8: Sche i er, 1963). The IPAT carrel ates hi ghf r w i  th phrsi ol ogi cal measures of 

. anx i etv (Cohen, 1965; Smi th, 1973)  and has been used in previous research o f  

this nature CHiebert 8 Fitzsimmons, 1981: Hiebert 8 Fox, 19Y1:). 

Sc a 

and 

The IPAT scale's median correlation with the Tav 

le (Taylor, 1953) was found to be .70 CKrug, Sche 

.79 with the Eysenck Personality Inventory N Sca 

lor Manifest Anxiety 

ier, & Cattell, 197dI 

le, another measure of 



anx i e  tr IEysenck -9 Eysenck, 1964) .  Th i s  concu r ren t  v a l  

by t e s t i n g  2800 s u b j e c t s  i n v o l v e d  i n  ,16 s t u d i e s .  Most 

24 

i d i t r  was de te rmined  

were undergraduate 

s tuden ts .  Raw scores  were conve r ted  t o  s tanda rd  ten  <Sten> scores.  

S tandard  ten  s c a l e s  a re  f i x e d  a t  a  range o f  ten  p o i n t s ,  each one-hal f  a  

s tanda rd  d e v i a t i o n  I n  w i d t h ,  on the assumption o+ a  normal d i s t r i b u t i o n  w i t h  

a  mean o f  5 . 5 .  Acco rd ing  t o  the t e s t  manual, a  score gf 3 o r  above 

i n d i c a t e s  a  person whose a n x i e t r  i s  h i g h .  The l o w e r i n g  o f  the score +o r  

i n c l u s i o n  o f  7  was made on the  b a s i s  o f  the c l i n i c a l  judgement of the 

resea rche r .  A number o f  v i s i b l y  a g i t a t e d  ~ e o ~ l e  scored  7 on the IPAT 

a n x i e t r  sca le .  A d d i t i o n a l l y  the IPkT manual s t a t e s  t h a t  a  score o f  7  i s  

b o r d e r l i n e  h i g h .  Sub jec t s  who r e c e i v e d  a  Sten score between 7  and 10 on the 

IPAT a n x i e t y  sca le  were accented i n t o  the s tudy .  

Dependent Measures 

Two t ypes  o f  deoendent measures were used i n  the s tudy :  a 

psvchophvs io l og i ca l  s t r e s s  p r o f i l e  and s e l f - r e p o r t  p u e s t i o n n a i r e s .  The 

s e l f - r e p o r t  measures were: The S t a t e - T r a i t  A n x i e t y  I n v e n t o r y  , T r a i t  s c a l e  

(STAI-TI and S t a t e  s c a l e  (STAI-S) I S p i e l b e r g e r ,  1968): The Symptoms o f  

S t r e s s  I n v e n t o r y  (SOSIZ (Thctmpson 2% Leck i  e, l W 9 I  ; and a Set f - E f f  i cacy  

Ques t i onna i re  p a t t e r n e d  a f t e r  Bandura & Adam5 (1377; see Appendix El. 

The P s y c h o ~ h r s i  o l  o s i  c a l  S t r e s s  Pro+ i 1 e  

The psychophys io l og i ca l  s t r e s s  p r o f i l e  used an A-E-A des ign.  Two 

s t r e s s o r s  were used f o r  the 0 c o n d i t i o n  w i t h  a  2 minu te  recove ry  D e r i o d  

between the two s t r e s s o r s .  I n  t h i s  s t u d r ,  the purpose o f  the s t r e s s  p r o + i l e  

. was t o  assess the e f f e c t i v e n e s s  o f  t r a i n i n g  as w e l l  as t o  determine the 

s u b j e c t d s  most r e a c t i v e  modal i tr f o r  t r a i n i n g  purposes. 

The procedure began w i t h  12 m inu tes  of r e l a x a t i o n  i n  which s u b j e c t s  

were i n s t r u c t e d  t o  do whatever they  u s u a l l r  d i d  t o  r e l a x .  T h i s  was f o l l o w e d  

by two a c t i v i t i e s  des igned  t o  serve as s t r e s s o r s .  The f i r s t  was a  t h r e e  
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minu te  s e r i a l  sevens s u b t r a c t i o n  task ~ B u d z r n s k i ,  1977, 19761. Sub jec t s  

were asked t o  menta l  l v  s u b t r a c t  7 " s  s e q u e n t i a l  l r  f rom the number 1000. 

S u b j e c t s  were m is i n fo rmed  t h a t  t h e r e  a b i l i t y  t o  pe r f o rm  t h i s  task  a c c u r a t e l y  

was r e l a t e d  t o  t h e i r  I.Q. Ths was done i n  o r d e r  t o  increase the s t ressSu1 

n a t u r e  o f  the t ask .  Subsequent ly,  t h e r e  was a  two minu te  r e l a x a t i o n  

( r e c o v e r y >  p e r i o d .  T h i s  was f o l l o w e d  by a t h r e e  minu te  r e a d i n g  

comprehension task taken +rom the Gi lmore Ora l  Reading Tes t  {G i lmore  8 

Gi lmore ,  iPbS>.  A f t e r  r e a d i n q  two d e t a i l e d  passages, subject .  were asked a  

s e r i e s  o f  d e t a i l e d  ques t i ons .  T h i s  was +o l i owed  by another  two m inu te  

r e c o v e r r  p e r i o d  and f i n a l l y  bv a 12 m inu te  r e l a x a t i o n  p e r i o d .  

The ma jo r  p o r t i o n  o f  the f i r s t  sess ion  1,ms spent conduc t i ng  the 

~ s r c h o p h r s i o l o g i c a l  s t r e s s  p r o f i l e .  I t  was e x p l a i n e d  t o  the s u b j e c t s  t h a t  

t h i s  would determine t h e i r  un ique response t o  a n x i e t y  and was t o  be used t o  

e s t a b l  i s h  wh ich  modal i tr i n d i v i d u a l s  wou ld  be t r 3 i n e d  i n .  Exo lana t i ons  were 

g i v e n  about each m o d a l i t y  as the s u b j e c t ,  sea ted  i n  a  r e c l i n e r ,  was a t t a c h e d  

t o  t he  sensors.  Nex t  the  sequence o f  r e l a x a t i o n  and s t r e s s o r  p e r i o d s  was 

exp la i ned .  P h r s i o l o g i c a l  r e a d i n g s  were reco rded  a t  t h r e e  m inu te  i n t e r v a l s  

d u r i n g  the r e l a x a t i o n  and s t r e s s o r  o e r i o d s  and a t  15 second i n t e r v a l s  d u r i n g  

the recove ry  p e r i o d s .  The p o s t t e s t  p s r c h o o h v s i o l o g i c a l  s t r e s s  p r o f i l e  

u t i l i z e d  the same orocedure u s i n g  the  same s e r i a l  seven's task  and an 

a l t e r n a t e  f o rm  o f  the Gi lmore Reading T e s t .  

Assessment of Most Reac t i ve  M o d a l i t y  

R e a c t i v i t y  i s  o p e r a t i o n a l l y  d e f i n e d  as " t h e  response t o  a  s t r e s s o r  over  

and above anr  i n i t i a l  v a r i a b i l i t y  a t  r e s t i n g  p h y s i o l o g i c a l  l e v e l s "  

(Pe te rsen ,  1981, p .  44) .  The procedure used t o  determine t h i s  was " t h e  

d i f f e r e n c e  between the  i n d i v i d u a l ' s  s t i m u l u s  score and mean i n i t i a l  b a s e l i n e  

va lue ,  d i v i d e d  by the s tanda rd  d e v i a t i o n  of the i n d i v i d u a l X s  i n i t i a l  

b a s e l i n e  sco re "  (Pe te rsen  & H i e b e r t ,  1984, p .  127). T h i s  procedure i s  



c a l l e d  the 2R transformation. D iscre te  scores were obtained by d i v i d i n g  the 

12 minute base l ine i n t o  4 equal per iods.  The mean and standard dev ia t ion  

were ca l cu la ted  frm these f ou r  numbers. The formula i s  as fo l lowsx 

- 
where XS = the mean phys io log ica l  l e v e l  d u r i n ~  a s t ressor  - 

X i 8  the mean i n i t i a l  r e s t i n g  phys io log ica l  base l ine 

SDt8 = the standard dev ia t ion  o f  the i n i t i a l  
phys io log ica l  base l ine 

Th i s  ZR t ransformat ion was used w i t h  the f o l l o w i n g  dec is ion  ru les :  

1. Where on ly  one moda l i t y  had ZR scores above 1 on the two stressors,  the 

moda l i t y  was determined t o  be the m~st  r eac t i ve  p h ~ s i o l o g i c a l  modal i ty .  

2. Where two or  more moda l i t i e s  had ZR values exceeding 1 ?  tha t  moda l i t y  

which had the h ighest  ZR value was determined t o  be the most r e a c t i v e  

phys io log ica l  modal i ty .  

3. Where two or more moda l i t i e s  had ZR values exceeding 1 and the ZR 

scores were o f  approximately equal ualue, the modal i ty  which had 

greater  increase i n  ZR value frm stressor  1 ( s e r i a l  sevens) t o  

s t ressor  2 ( o ra l  reading), was determined t o  be the most r eac t i ve  

modal i ty .  

4.  Where most r eac t i ve  moda l i t y  was not  d iscr iminable  us ing  r u l e  3, the 

modal i ty  w i t h  the most recovery pe r i od  ZR scores above one was 

determined t o  ba the most r eac t i ve  modal i ty .  Using these procedures, 

i i  sub jec ts  Were found t o  be most react ive i n  e lectrmyography,  2 i n  

galvanic s k i n  response and 3 i n  per iphera l  s k i n  temperature. 



State-Trai t Anxiety Inventory 

The State-Trait Anxiety Inventory consists of separate self-report 

scales for measuring two distinct anxiety concepts: state anxiety !A-State:] 

and trait anxiety CA-Trait:). Each part consists of 20 statements that ask 

people to describe how ther feel. The Trait scale asks people how ther 

generally feel. The State scale asks people how ther feel at a particular 

point in time. 

In the test manual, state anxietr is defined as "a transitory emotional 

state or conditian of the human organism that is characterized by 

subjective, consciously perceived feelings of tension and apprehension, and 

heightened autonomic nervous system activity. A-States mar vary in 

intensity and 9luctuate over time" CSpielberger et al., 1970, p. 3 ) .  Trait 

anxiety i s  defined as "relatiuelr stable individual differences i n  anxietr 

proneness, that is, to differences between people, in t h e  tendency ta 

respond to situations perceived as threatening with elevations in A-State 

intensity" (Spielberger et al., 1970, p. 3 3 .  Both the state and trait 

anxiety forms were used in this study. 

The State-Trait Anxiety Inventory has been used extensively in anxiety 

research (Hiebert & Fitzsimmons, 1981; Hiebert & Fox, 1981; Leal, Baxter, 

Martin, & Marx, 1981; LeBoeuf, 1977: Townsend, House, & Addario, 1975).  I t  

has been shown that scores on the A-State scale increase in response to 

various forms oC stress and decrease as a result of relaxation training 

CSpielberger et al., 1970). 

Reliability data are given in the test manual. Test-retest 

correlations range from .73  to .a6 for the A-Trait scale. Those for the 

A-State range from .I6 to .54. These low A-State correlations are to be 

expected because a measure of A-State reflects the influence of "unique 

situational factors existing at the time of testing" (Spielberger et a]., 
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1970, p. 9). Internal consistency correlations for the A-State range from 

-83 to .92 (Spielberger pt a1 . , IP7Q:). 
Concurrent ualiditr is demonstrated by the State-Trait Anxietr 

Inuentorv's correlations with the IPAT anxietr scale <r = ,751 and the 

Taylor Manifest Anxiety Scale (r = .80) {Spielberger et a1 ., 1970:1. 

Constr~ct validity was determined using 977 undergraduate students. Mean 

scc~res Sar state anxiety t:vere "considerablv higher in the EXAM condition 

than in the NORM condition for both males and females" CS~ielberger et a:., 

' 1970, 5 .  11:). 

S r m ~  toms of Stress Inventory 

Symptoms of Stress Intventorr (SOSI) is a c 

attempts to quantify the perception of the phrs 

cognitive components of stress responses. The 

linicai instrument which 

i 51 og i cal , behav i oral and 

Inven tory has been devel oped 

only recently (Leckie 8 Thompson, 1977, 1978, 19791 and has been adopted, in 

part, from The Qornell Medical Index (1?49:1. Normative data are therefore 

only beginning to be established. 

Reliability for the total Symptoms of Stress Inventory questionnaire is 

.96 <ChronbachJs alpha2 and coef-Ficients for the subscales vary between .?I 

and .57. Test-retest reliability has not been established. N o  validity 

data are provided. Hawever the instrument is beginning to be used in both 

clinical and research settings (Hiebert & Ebr, 1985:). 

The Symptoms of Stress Inventorr consists of 118 items rated on a 

5-point frequency scale. There are 10 subscales: Peripheral, 

Cardiopulmonary, Neural, Gastrointestinal, Muscle Tension, Habit Patterns, 

De~ression, Anxietr, Anger, and Cognitive Disorganization. These subscales 

are scored separately then added together for the total score. 

Self-Efiicacy Questionnaire 

Efficacy probes were used at five points during treatment in order to 
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assess the  r e l a t i o n s h i p  between p e r c e p t i o n s  o f  s e l f - e f 9 i c a c r  and performance 

i n  b io feedback .  The sca le  was based on t h a t  used b r  Bandura and co l !eagues 

{ c f .  Bandura & Adams, 1977:l. Each e f f i c a c y  probe was p e r s o n a l i z e d  t o  a  

s o e c i f i c  anx ie t y -o roduc ing  s i t u a t i o n  i d e n t i f i e d  bv the  s u b j e c t  a t  t he  

p resc reen ing  sess ian .  Examples o f  s i t u a t i o n s  g i ven  inc luded :  w r i t i n g  

exams, soeak inq  i n  p u b l i c ,  t h i n k i n g  about f i n a n c i a l  concerns, and t r y i n g  t o  

ge t  e u e r r t h i n g  done i n  the day. 

The E f f i c a c y  Q u e s t i o n n a i r e  was a d m i n i s t e r e d  a t  the p r e t e s t ,  the second, 

f o u r t h ?  s i x t h  and e i g h t h  t rea tment  sess ions  as w e l l  as the p o s t e s t .  The 

purpose o f  the q u e s t i o n n a i r e  was t o  e l i c i t  i n f o r m a t i o n  abnut s u b j e c t s '  

judgement o f  t h e i r  a b i l i t y  t o  be more r e l a x e d  o r  l e s s  anx ious  i n  the  

i d e n t i f i e d  s i t u a t i o n .  There were 22 e f f i c a c r  probes i n  a l l  (11  r e l a x a t i o n  

probes and 11 a n x i e t y  probes)  f a l l o w e d  b r  t h r e e  probes which e l i c i t e d  

i n f o r m a t i o n  about g e n e r a l i z a t i o n   to l i + e  i n  gene ra l .  (See Appendix E f o r  a  

sample copy o f  the S e l f - E f f i c a c y  Q u e s t i o n n a i r e ) .  

The r a t i n g  s c a l e  f o r  each probe ranged f rom 10 t o  100 marked a t  

i n t e r v a l s  o f  10. Verba l  d e s c r i p t i o n s  occu r red  a t  f o u r  p o i n t s :  10 - v e r r  

u n c e r t a i n ,  40 - maybe, 70 - p r e t t y  su re ,  100 - v e r r  c e r t a i n .  P r i o r  t o  

s u b j e c t s  respond ing  t o  t h i s  q u e s t i o n n a i r e  a t  the p r e t e s t ,  the r a t i n g  s c a l e  

and the  g r a d a t i o n  of q u e s t i o n s  on each probe was exp la i ned .  The responses 

o f  the sub- iects  a t  the  p r e t e s t  were checked by the exper imenter  f o r  l o g i c a l  

responses which i n d i c a t e d  unde rs tand ing  o f  the i n s t r u c t i n n s .  

I n  Chapter Two, the  measurement o f  s e l f - e f f i c a c y  was d iscussed  i n  terms 

. o f  magni tude,  s t r e n g t h  and g e n e r a l i t y .  The magnitude o r  l e v e l  o f  

s e l - f - e f f  i cacy  r e f e r s  t o  the  number o f  performance t asks  i n d i v  i d u a l  s  f e e l  

they  can per fo rm.  T h i s  was n o t  examined i n  t h i s  s tudy  as o n l r  one task was 

used. In. t h i s  s tudy ,  s t r e n g t h  of e f f i c a c y  measures r e p o r t e d  a re  a l l  average 

s t r e n g t h  scores .  Ta o b t a i n  average s t r e n g t h  scores,  i n d i v i d u a l  responses t o  
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a given se t  of e f f i cacy  probes were sunnned and the sum was d i v i ded  by the 

number o f  probes i n  tha t  set. 

Treatment Procedureg 

A s  o u t l i n e d  i n  the Research Oesign sec t ion  sub jects  p a r t i c i p a t e d  a t  two 

d i f f e r e n t  time periods. The f i r s t  16 p a r t i c i p a n t s  were assigned 

sequen t ia l l y  t o  the treatment group o r  a delayed treatment con t ro l  group. 

A t  the time o f  p o s t t r s t i n g ,  t h ~  con t ro l  sub jec ts  moved i m e d i a t o l y  i n t o  

treatment cond i t i on  and another 10 sub jec ts  were assigned t o  the con t ro l  

condi t ion.  A f t e r  read ing the in format ion sheet (see Appendix A), and 

s ign ing  the consent form (see Appendix B) ,  subjects  were informed t o  whi 

the 

ch 

group they were assigned and which o f  the two counsel lors  would be t r a i n i n g  

them. A l l  sub jects  ( t reatment and con t ro l )  rece ived a p s ~ c h o p h ~ s i o l o g i c a l  

assesment and completed a l l  penc i l  and paper measures. 

Subjects were t r a i ned  t o  the c r i t e r i o n  o f  ma in ta in ing  one standard 

dev ia t ion  below base l ine mean l e v e l  f o r  a t  l e a s t  4 minutes on two separate 

occasions f o r  e lectromyograph~, hear t  r a te ,  and galvanic s k i n  response 

subjects,  and f o r  s k i n  temperature sub jects)  r a i s i n g  f i n g e r  temperature a t  a 

r a t e  o f  a t  l e a s t  1•‹C/Minute and ma in ta in ing  a minimum o f  32'~ f o r  

fou r  minutes on two succecsive occasions. One subject  reached c r  

s i x  sessions, three sub jects  reached c r i t e r i o n  i n  seven sessions, 

sub jects  reached c r i t e r i o n  i n  e i gh t  sessions. 

8 e s s i ~ n  One 

l e a s t  

i t e r i o n  i n  

and twelve 

Session One began w i t h  a discussion o f  anx ie ty  and biofeedback w h i l ~  

the experimenter connected the sub ject  t o  the equipment. P a r t i c i p a n t s  were 

t o l d  tha t  when they were anxious t h e i r  bodies reacted w i t h  increased hear t  

ra te ,  r e s p i r a t i o n  ra te ,  sweat g land a c t i v i t y ,  muscle tension and decreased 

hand temperature. The id iosyncracy o f  each ind iv idua l ' s  anx ie ty  response 

was explained. P a r t i c i p a n t s  were informed o f  t h e i r  most r eac t i ve  
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p h v s i o l o g i c a l  m o d a l i t y  and i t  was e x p l a i n e d  t h a t  they  would be t r a i n e d  i n  

t h a t  m o d a l i t y .  Then i t  was e x p l a i n e d  t h a t  b io feedback uses e l e c t r o n i c  

esuipment t o  d e t e c t  b o d i l y  a n x i e t y  r e a c t i o n s .  T h i s  i n f o r m a t i o n  i s  f e d  back 

t a  the  i n d i v i d u a l  br means o i  an a u d i t o r v  tone o r  l i g h t  b a r .  Thus 

biofeedback teaches people t o  c o n t r o l  d i r e c t l y  an otherwi5.e i n v o l u n t a r r  o r  

u n f e l t  response.  The idea t h a t  b io feedback  t r a i n i n q  occu rs  i n  t h ree  s t3ges  

was exp l  a  

i nd i v  i dua 

a f  c o n t r o  

the  t r a n s  

ned t o  the s u b j e c t s .  The f i r s t  s tage i s  an awareness s tage.  The 

e x p l a r e s  what w i l l  make the s i g n a l  go down. The nex t  s tage ,  t h a t  

the  s i g n a l  c o n s i s t e n t l y .  F i n a l l y ,  

use the c o n t r o l  s k i l l  i n  everyday 

1,  i n v o l v e s  l e a r n i n g  t o  reduce 

f e r  s tage i n v o l v e s  l e a r n i n g  t o  

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

When the i n d i v i d u a l  was connected 

i n s t r u c t i o n s  were g i uen ,  such as c l ench  

t o  the equipment,  obv ious  c o n t r o l  

i n g  the t e e t h  t o  increase muscle 

t e n s i o n  o r  t a k i n g  a  deep b r e a t h  t o  decrease g a l v a n i c  response a c t i v i t y .  

Then i n s t r u c t i o n s  were g i ven  t o  beg in  t o  t r a i n ,  t o  exper iment  w i t h  d i f - f e r e n t  

t h ~ n g s  they  thought  m igh t  b r i n g  down the s i g n a l .  I t  was smphasized t h a t  i t  

wou ld  l i k e l y  take some t ime t o  d e t e r m ~ n e  what would be r e q u i r e d  t o  reduce 

the s i g n a l .  

A c t u a l  t r a i n i n g  t ime +o r  t h i s  and a l l  subseauent sess ions  was 20 

minu tes .  A f t e r  the t r a i n i n q ,  s u b j e c t s  Were g i ven  d e s c r i ~ t i v e  p r a i s e  and 

were shctwn the  t r a i n i n g  tape produced b r  the Galbourne m u l t i c h a n n e l  

m i c rop rocess ing  computer.  The s u b j e c t ' s  a t t e n t i o n  was drawn t o  the channel 

on wh ich  they  were t r a i n e d .  The s u b j e c t s  were q u e r i e d  about any thoughts  o r  

. f e e l i n g s  they  had d u r i n g  the t r a i n i n g  p e r i o d .  

Sub jec t s  were then i n s t r u c t e d  t o  a t tempt  t o  r e c a p t u r e  t h i s  s t a t e  f o r  

15-20 m inu tes  per  day. They were t augh t  t o  m o n i t o r  t h e i r  p rog ress  b r  

r e c o r d i n g  t h e i r  pu l se ,  b r e a t h i n g  r a t e  and f i n g e r  temperature b e f o r e  and 

a f t e r  each p r a c t i c e  sess ion .  S u b j e c t s  were g i v e n  da ta  shee ts  on wh ich  t o  



r e c o r d  t h  i s  i nSormat i on .  

S u b j e c t s  were a l s o  taught  how t o  m o n i t o r  t h e i r  d a i l y  a n x i e t y  l e t j e l s  by 

the use o f  S u b j e c t i v e  U n i t s  o f  D i s tu rbance  {SUDS) (Wolpe, 1958, 19SPj u s i n g  

a  procedure s i m i l a r  t o  t h a t  desc r i bed  by H i e b e r t  8 Fox (1981:j. S u b j e c t s  

were g i v e n  a  sheet  o f  paper and asked t o  w r i t e  on the top o f  i t  a  s i t u a t i o n  

t h a t  made them the most u p - t i g h t  o r  anx ious .  T h i s  s i t u a t i o n  was l d x l l e d  

100 .  Sub jec t s  were i n s t r u c t e d  t o  w r i t e  on the bot tom o f  the page a 

s i t u a t i o n  i n  which they were v e r y  r e l a x e d  and n o t  a t  a l l  anx ious.  They were 

in fo rmed t h a t  every  o t h e r  s i t u a t i o n  f i t s  somewhere on t h i s  sca le .  A 

r a t i o n a l e  was p r o v i d e d  which i n d i c a t e d  t h a t  t h i s  exe rc i se  would h e l p  

s u b j e c t s  t o  be aware o f  what makes them anx ious  and t o  what degree i t  does 

so. I n  a d d i t ~ o n  scme people become aware o f  a  " c u t - o f f "  p o i n t ,  a  c r i t i c a l  

l e v e l  above wh ich  t h e r  a re  anx ious  and a re  a f f e c t e d  i n  an adverse war.  When 

one knows o n e X s  S u b j e c t i v e  U n i t s  o f  D i s tu rbance  sca ie  l e v e l ,  i t  i s  e a s i e r  t o  

s t o p  e a r l i e r  the e s c a l a t i n g  a n x i e t y .  

Each subsequent sess ion  began w i t h  an overv iew o f  t h a t  sess ion  and a  

r e v i e w  o f  the  p r i o r  sess ion  as w e l l  as  a  rev iew  o f  the home p r a c t i c e  and 

S u b j e c t i v e  U n i t s  o f  D is tu rbance  m o n i t o r i n g .  T h i s  was f o l l o w i n g  by 20 

m inu tes  o f  t r a i n i n g ,  f o l l o w e d  by d e b r i e f i n g .  T h i s  e n t i r e  procedure l a s t e d  

50 minu tes .  

Se ss  i on Two 

The purpose o f  the second sess ion  was t o  become more s e l e c t i v e  i n  

e x p l o r a t i o n .  The s u b j e c t  was hooked up t o  the equipment w h i l e  i t  was 

. e x p l a i n e d  t h a t  i t  was n o t  necessary f o r  people t o  be ab le  t o  l a b e l  o r  

d e s c r i b e  what i t  i s  t h e r  do t o  change the tone o r  l i g h t  as l o n g  as they  can 

make the tone o r  1  i gh t  decrease. 

Sess ion Three --- 
The t h i r d  sess ion  marked the b e g i n n i n g  o f  the  c o n t r o l  s tage .  T h i s  



stage was reviewed w i t h  sub jec ts .  Fo l l ow ing  t h i s  session, sub jec ts  were t o  

w r i t e  down t h e i r  Sub jec t ive  U n i t s  o f  Disturbance l e v e l s  everv 1 / 2  hour 

d u r i n g  the f o l l o w i n g  week. 

Session Four 

I n  the f o u r t h  session,  a  "cue" was in t roduced t h a t  cou ld  be used t o  

t r i g g e r  the f e e l i n g  o f  r e l a x a t i o n  ( B a r r i o s  & Shigetomi, 1980: H ieber t ,  1980; 

King, 13501. Subjects were i n s t r u c t e d  t o  use two four-count b reaths  as a  

r e l a x a t i o n  "cue" a f t e r  the manner o f  H ieber t  (1980> and Stroebel  (1982:). I f  

they were be ing t r a i n e d  i n  electromyography, hea r t  r a t e ,  o r  ga lvan ic  s k i n  

response they were t o  imagine a wave o f  r e l a x a t i o n  spreading from t h e i r  head 

over t h e i r  e n t i r e  body. If they were b e i n g  t r a i n e d  i n  s k i n  temperature, 

they were t o  imagine a  wave o f  warmth spreading from t h e i r  hands. Dur ing  

the f o l l o w i n g  week! sub jec ts  were t o  moni to r  t h e i r  Subjective U n i t s  of 

Disturbance l e v e l  eve r r  1/2 hour bu t  o n l y  w r i t e  i t  down every hour, i n  order  

t o  begin fad ing  the use o f  the w r i t i n g  a i d .  

Session F ive  -.- 

I n  the f i f t h  session, the focus was on g e t t i n g  "down" more q u i c k l y .  

The cue was p r a c t i s e d  three or  fou r  t imes. 

Session Six 

The s i x t h  session moved toward the end o f  the c o n t r o l  stage and the 

beg inn ing o f  the t r a n s f e r  s tage.  Towards the end o f  the session, sub jec ts  

were g iven one minute w i t h  no feedback t o  see i f  they cou ld  ma in ta in  t h e i r  

performance. Dur ing  the f o l l o w i n g  week, Sub jec t ive  U n i t s  o f  Disturbance 

m o n i t o r i n g  was t o  be done e v e r r  f i f t e e n  minutes but  cmlr w r i t t e n  down every 

two' hours. I n  t h i s  way, the use o f  the Sub jec t ive  U n i t s  o f  Disturbance 

w r i t t e n  r e c o r d  was be ing phased ou t ,  and the Sub jec t ive  U n i t s  o f  Disturbance 

m o n i t o r i n g w a s  becoming a  s t r i c t l y  c o g n i t i v e , a c t i v i t r .  Sub jec tswere  

i n s t r u c t e d  t o  p r a c t i s e  t h e i r  "cue" i n  some " r e a l - l i f e "  s i t u a t i o n s .  



Session Seven 

In session seven! the importance of transfer w a s  stressed. It w a s  

explained to the subjects that they needed to learn to use this technique 

without the biofeedback equipment. T o  assist this process, s u b ~ ~ c t s  

received n o  Seedback during m i n u t e s  5 and 6, I 1  and 12, and 1 5  and 16. T h e  

cue w a s  practiced once after training and a personalized covert modelling 

seouence w a s  given (See Appendix F5. During the following week, Subjectiue 

Units of Disturbance were to be monitored every 15 minutes but the writing 

w a s  faded out completelr. 

Session Eiqht 

In the final session, transfer training continued. T h e  first PO 

seconds involved n o  feedback. A t  the 90 second ~ a i n t ,  feedback was 

instituted. Again n o  feedback w a s  given durinQ m i n u t e s  5 and 6, 11 3nd 12, 

and 1 5  and 1A. Following training, subjects Dractised their cue three 

times. Subjects were instructed t o  continue their home practice at least 

three to four times per week in order to maintain the skill, and to use the 

cue regularly in an active cooing w a y  whenever they felt themselves becoming 

tense or anxious. 

Following the eight treatment sessions or when the individual reached 

the training criterion (whichever came first), a posttest 

psrchophysiological profile w a s  given in a manner that controlled for 

environmental and time influences (Carson, Schneider, Biondi, 8 Meyers, 

l?r30). 

Summary 

A 2x2 factorial analogue of a multiple baseline design w a s  used in this 

study. Upon completion of the data collection, a series of tests w a s  

conducted to determine the acceptability of collapsing the 252 factorial 

analogue of a multiple baseline design into a 252 factorial design for 
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r e p e a t e d  m e a s u r e s .  S i x t e e n  s u b j e c t s  w e r e  t r a i n e d  i n  b i o f e e d b a c k  w h i l e  

s e u e n t e e n  s u b j e c t s  s e r v e d  a s  t h e  c o n t r o l .  D e ~ e n d e n ?  measures  w e r e  t h e  

p s r c h o p h r s i o l o g i c a l  s t r e s s  p r o f i l e ,  t h e  S t a t e - T r a i t  A n x i e t y  I n v e n t o r y  and 

t h e  Symptoms of  S t r e s s  I n v e n t o r y  and t h e  s e l f - e f f i c a c r  a u e s t i a n n a i r e .  

R e s u l t s  a r e   resented i n  t h e  n e x t  c h a p t e r .  



Chapter 4 

RESULTS 

Two types of  data w e r e  obtained from subjects  i n  t h i s  study: penc i l  

and paper measures and measures of  phys io log ica l  r e a c t i u i t y .  The penc i l  and 

paper measures were the Symptoms o f  Stress Inventory, Sta te-Tra i t  Anx ie ty  

Inventory, State scale, and T r a i t  scale, Se l f -Ef f icacy Questionnaires f o r  

re laxa t ion ,  anxiety, and l i f e  i n  general. The measures o f  p h ~ s i o l o g i c a l  

r e a c t i v i t y  are f r o n t a l  muscle tension as measured by electromyography, heart  

r a te ,  and per iphera l  sk i n  temperature. These phys io log ica l  moda l i t i es  were 

measured under basel ine and stressor condi t ions dur ing the p re tes t  and 

post test .  Also, the penc i l  and paper measures were administered dur ing  the 

p re tes t  and pos t tes t .  Add i t i ona l l y ,  phys io log ica l  and se l f - e f f i cacy  data 

were recorded dur ing t ra in ing .  

I n  addi t ion,  home p rac t i ce  data were obtained. Physiological  data 

recorded by the p a r t i c i p a n t s  involved moni tor ing t h e i r  pulse ra te ,  

r e s p i r a t i o n  r a t e  and per iphera l  sk i n  temperature, before and a f t e r  

r e l axa t i on  (Hiebert ,  Cardinal,  Dumka, & Marx, 1983; Hiebert ,  Dumka, & 

Cardinal,  1983). 

The research hypotheses, r e s u l t s  o f  s t a t i s t i c a l  analyses, and 

conclusions are presented i n  t h i s  chapter. The reader w i l l  no t i ce  tha t  the 

number o f  subjects va r i es  from analys is  t o  analysis.  Th i s  resu l t ed  from a 

l o s s  o f  data f o r  some subjects due t o  equipment malfunct ioning,  record ing 

a r t i f a c t ,  and f a i l u r e  t o  complete some se l f - repor t  measures. 

$re1 iminarr Analrses 

A ser ies  o f  t e s t s  were conducted t o  determine the accep tab i l i t y  o f  

combining the d i f f e r e n t  cohorts o f  the m u l t i p l e  basel ine design i n t o  a W2 

f a c t o r i a l  design f o r  repeated measures. I f  subjects i n  the respect ive 

p re tes t  condi t ions could  be shown t o  be equivalent, then the groups could be 
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combined t o  a 2x2 f a c t o r i a l  design f o r  repeated measures. Data from c e l l s  

one, three and s i x ,  as we1 1 as c e l l s  one, four  and s i x  were analyzed us ing  

1x3 MANOVA (See Figure 4 and Appendix C ) .  There were no s i g n i f i c a n t  main 

e f f e c t s  f o r  Group i n  e i t h e r  case. Thus, sub jects  were shown t o  be 

equivalent  upon commencing treatment, and the group could be combined t o  a 

2x2 f a c t o r i a l  design f o r  repeated measures. 

Hmotheses 

The f i r s t  group o f  hypotheses pe r ta i ns  t o  the penc i l  and paper measures 

o f  anxiety. 

J4 r~o thes i  s #1 

Treatment sub jects  w i l l  demonstrate greater reduct ions i n  State-Tra i t  

Anx ie ty  Inventory, State scale and T r a i t  scale scores, than con t ro l  

subjects. 

H r ~ o t h e s i s  #z 
Treatment sub jects  w i l l  demonstrate greater reduct ion i n  the Symptoms 

o f  Stress Inventory than con t ro l  subjects. 

Hroothesi s #? 

Treatment sub jects  w i l l  demonstrate greater increases i n  se l f - e f f i cacy  

(o f  re laxa t ion ,  anx ie ty  reduct ion,  con t ro l  o f  l i f e  i n  general) than con t ro l  

subjects. 

Resu l ts  . Data frm penc i l  and paper measures of anx ie ty  (State-Tra i t  

Anx ie ty  Inventory,  State scale and T r a i t  scale), symptoms o f  s t ress  

<Symptoms o f  St ress Inventory)  and se l f - e f f i cacy  ( s e l f - e f f i c a c y  o f  

re laxa t ion ,  se l f - e f f i cacy  o f  anxiety,  se l f - e f f i cacy  o f  l i f e  i n  general) were 

analyzed us ing a 2x2 MANOVA f o r  repeated measures. There was no s i g n i f i c a n t  

main e f f e c t  f o r  Group r e s u l t i n g  from t h i s  analysis.  There was a s i g n i f i c a n t  

main e f fec t  f o r  Time, 1 (1,25)= 1.25, B =  ,007. Subsequent un iuar ia te  E 

t e s t s  showed s i g n i f i c a n t  reduct ion on the: Symptoms of  Stress Inventory, g 
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(1,,25) = 15.40, p =  .001; State-Tra i t  Anx ie ty  Inventory, State scale, - F 
i1,25)= 4.14, 61 = .05; State-Tra i t  Anx ie ty  Inventory,  T r a i t  scale, r 
(1,251 = 12.57, Q = .Or; se l f - e f f i cacy  o f  re laxa t ion ,  F (1,25) = 5.17, & 

= .03 (see Tables 2 and 3). There were no s i g n i f i c a n t  i n te rac t i on  e f f ec t s .  

Thus, scores on four  dependent measures decreased across time, but  there 

were no d i f f e r e n t i a l  treatment e f fec ts .  

Conclusion . There was no evidence t o  support the hypotheses t h a t  

treatment subjects shwed greater reduct ions i n  anx ie ty  (as evidenced by 

State-Tra i t  Anxiety Inventory, State scale and State-Tra i t  Anxiety 

Inventory, T r a i t  scores), symptms o f  s t r ess  (as evidenced by Smptums o f  

Stress Inventory scores>, or increases i n  se l f - e f f i cacy  (as evidenced by 

se l f - e f f i cacy  o f  re laxa t ion ,  anxiety, and l i f e  i n  general) than d i d  con t ro l  

subjects. A l t e rna t i ve l y ,  on the average subjects i n  the study showed equal 

improvement across time on four of these s i x  measures. 

Hraothesro #4 

Treatment sub jects  w i l l  demonstrate greater reduct ion i n  the 

ps~chophys io log ica l  p r o f i l e  measures than con t ro l  subjects i n  

pretreatment-posttreatment comparison. 

Pasu l t s  . Phys io log ica l  data were analyzed us ing a W2X4 WOW w i t h  

repeated measures on the l a s t  two fac to rs .  The between subjects  f ac to r  was 

Group (treatment, con t ro l ) .  The w i t h i n  sub jects  f a c t o r s  were Time (pretest ,  

pos t tes t )  and Stress P r o f i l e  cond i t ion  (Baseline 1, Stressor 1, Stressor 2 

and Baseline 2). Eleven subjects  received electrmyography t r a i n i ng ,  2 

received galvanic sk in  response t r a i n i n g  and 3 received sk in  temperature 

t r a i n i ng .  There was no s i g n i f i c a n t  main 

c o n t ~ o l ) .  There was a s i g n i f i c a n t  main 

I (1,21)= .51, g = .05. Subsequent un i  

e f f e c t  f o r  Group (treatment, 

e+fect  f o r  Time (pretest ,  pos t tes t ) ,  

va r i a te  E t e s t s  showed a 



Tehle 2 

Means for Symptoms of Stress Inventory (SOSI ), State-Trait Anxiety 

Inventory, State Scale ( STAI -5) and Trait Scale (STAI -T) Scores 

Time 
Measure Broup n Pretest Posttest Total 

SOSl Treatment 14 107.00 75.29 91.15 
(41.85) (37.05) (39.45) 

Control 13 111.77 91.54 101.66 
( 40.38) ( 33.04) (36.71 ) 

Column Total 27 109.39 83.42 
(41.12) (35.05) 

STAl -S Treatment 14 40.29 35.43 37.86 
(1  1.94) (13.00) ( 1 2.47) 

Control 13 43.08 40.69 41.89 
(11.38) (8.91) (10.15) 

Column Total 27 41.69 38.06 
( 1 1.66) ( 10.96) 

STAI -T Treatment 14 48.86 41.21 45.04 
(6.71) (9.69) (8.20) 

Control 13 48.54 45.38 46.96 
(10.17). (7.46) (8.82) 

Column Total 27 48.70 43.30 
(8.44) (8.58) 

NOTE: Numbers i n  parentheses in this and al l  other tables indicate standard deviations. - 



Table 3 

Means for Self-Efficacy of Relaxation (SER), Self-Efficacy of Anxiety (SEA), 

and Se l f -E f f iw  of Life i n  Oeneral (SEL) Scores 

l ime  
Measure Oroup n Pretest Posttest Tcrtal 

SER Treatment 14 39.14 63.43 5 1.29 
(24.1 1) (21.77) (22.94) 

Control 13 55.00 51.38 53.19 
( 19.77) (22.57) (21.17) 

Column Total 27 47.07 57.41 
(21.94) (22.17) 

SEA Treatment 14 43.29 61.50 52.40 
(22.76) (22.47) ( 22.62) 

Column Total 27 50.61 56.87 
(2 1.64) ( 22.35) 

SEL Treatment 14 79.29 82.86 8 1.08 
( 1 9.20) ( 22.42) (20.81) 

Control 13 79.23 78.85 79.04 
(28.05) ( 17.8 1 ) (22.93) 

Column Total 27 79.26 80.86 
(23.63) ( 20.12) 



Table 4 

Means and Standard Deviations of Physiological 

Measures for Oroup X Pretest/Posttest 

Time 
Measure Oroup n Pretest Posttest Total 

EN0 Treatment 13 3.33 2.79 3.06 
(microvolts ) ( 1.59) ( 1.29) ( 1.44) 

Control 10 3.10 3.13 3.12 
( 1.79) ( 1 .70) ( 1.75) 

Column Total 23 3.22 2.96 
( 1.69) ( 1.50) 

ST Treatment 13 32.40 33.64 33.02 
('centigrade) (3.95) ( 1.62) (2.79) 

Control 10 32.86 32.97 32.92 
(2.87) (4.18) ( 3.53) 

Column Total 23 32.63 33.31 
(3.41 (2.90) 

HR Treatment 13 69.89 69.53 69.7 1 
 eats per (20.82) (9.33) ( 15.08) 
minute) 

Control 10 68.43 66.81 , 67.62 
(7.49) ( 15.6 1 ) ( 1 1.55) 

Column Total 23 69.16 68.17 
(14.16) (12.47) 

- 

NOTE: EN0 = Electromyograph, ST = Skin Temperature, and HR = Heart Rate i n  this - 
and subsequent tables. 
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s i g n i f i c a n t  r e d u c t i o n  i n  electromyography, (1,211 = 7.92, e = .01  (see 

Table 41, i n d i c a t i n g  lower p o s t t e s t  scores f o r  bo th  groups. 

There-wds a l s o  a  main e f f e c t  f o r  c o n d i t i o n ,  1 1:3,631= 1.37, e < .01 .  

Subsequent u n i v a r i a t e  5 t e s t s  showed an increase i n  e lectromrographr and 

hear t  r a t e  and a  decrease i n  pe r iphe ra l  s k i n  temperature d u r i n g  the s t r e s s o r  

cond i t i ons ;  e lectromrographr,  E (3,631 = 14.40, 2 < .00; hea r t  r a t e ,  F 

(3,631 = 3.35, Q = .02; and p e r i p h e r a l  s k i n  temperature, F (3,631 = 9.25, 

& < .Ol, i n d i c a t i n g  t h a t  the s t resso rs  were indeed s t resso rs  f o r  these 

s u b j e c t s  as a  group. 

There was no s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  between group and c o n d i t i o n  

(see Table 51, nor was there a  s i g n i f i c a n t  c o n d i t i o n  x t ime i n t e r a c t i o n .  

However there  was a  s i g n i f i c a n t  group x t ime i n t e r a c t i o n  e f f e c t  on the 

MANOVA, 1(1 ,211=  .47, = .06. Subsequent u n i v a r i a t e  E t e s t s  showed a  

s i g n i f i c a n t  r e d u c t i o n  i n  e lec t romyograph~ ,  E (1,211 = 7.48, & = ,131 f o r  

the t reatment  group bu t  no t  the c o n t r o l  group (see Table 41. 

There was a l s o  a  s i g n i f i c a n t  group x  c o n d i t i o n  x t ime i n t e r a c t i o n  on the 

MANOVA, 1 (3,631= .28, & = .06. Subsequent u n i v a r i a t e  F t e s t s  showed 

i n t e r a c t i o n s  f o r  h e a r t  r a t e ,  F 43,631 = 3.20, g = .03;  and 

electromyography, E (3,631 = 3.17, g =  .03 (see Tables 6 and 8 ) .  

Explanat ions  f o r  group x c o n d i t i o n  x t ime i n t e r a c t i o n s  f o r  hea r t  r a t e  

and electromyography can be gained f rom v i s u a l  inspect ion  o f  F igu res  6 and 

8. V isua l  i nspec t ion  o f  F igu re  6 i n d i c a t e s  t h a t  treatment sub jec ts  

recovered from the s t r e s s o r s  d u r i n g  base l ine  2  o f  p o s t t e s t i n g  t o  

s u b s t a n t i a l l y  lowered l e v e l s  o f  hea r t  r a t e .  V isua l  inspect ion  o f  F igure  8  

i n d i c a t e s  t h a t  the s i g n i f i c a n t  electromyography i n t e r a c t i o n  i s  due t o  the 

c o n t r o l  s u b j e c t s  be ing  more r e a c t i v e  t o  the s t resso rs  d u r i n g  p o s t t e s t  than 

a t  p r e t e s t .  One f u r t h e r  observat ion  from the F igures  i s  o f  i n t e r e s t .  

F igu re  7 i n d i c a t e s  t h a t  the nature  o f  the graph l i n e s  i s  l i k e l y  respons ib le  



Table 5 
Mmns and Standard Deviations of Physiological 

Measures for Oroup X Condition Interaction 

Hmrt Rate C beats per minute) 

(3 rou~  n Condition Total 

1 31 32 = 2 
-- - 

Treatment 13 69.95 72.86 70.85 65.16 69.7 1 
( 14.35) ( 17.60) ( 13.83) ( 12.53) ( 14.58) 

Control 10 66.2 1 68.44 69.36 66.47 67.62 
(6.27) ( i 3.75) (8.84) (8.48) (9.34) 

Column Total 23 68.08 70.65 70.1 1 65.82 
(10.31) (15.68) (1 1.34) (10.51) 

-- 

Skin Temperature ( O  C) 

O r o u ~  n Condition Total 

1 s1 s2 B2 

Treatment 13 33.08 33.05 33.00 32.97 33.03 
(2.15) (2.14) (2.1 1) (2.17) (2.14) 

Control 10 32.94 32.94 32.90 32.89 32.92 
(3.29) (3.27) (3.28) (3.26) (3.28) 

Column Total 23 33.0 1 33.00 32.95 32.93 
(2.72) (2.71) (2.70) (2.72) 

Electromyograph (microvolts) 
-- 

QPOUD n Condition Total 

Treatment 13 2.52 3.3 1 4.02 2.4 1 3.07 
(1.52) (1.44) (2.06) (1.41) (1.61) 

Control 10 2.59 3.18 3.95 2.74 3.1 1 
(1.70) (1.53) (2.39) (1.77) (1.85) 

Column Total 23 2.55 3.25 3.99 2.58 
(1.61) (1.49) (2.231 ( 1 .60) 

NOTE: The atrcjs profi le conditions are B e l i n e  1 , Streasor 1 , Streasor 2, and Baseline 2. - 



Table 6 

Mans ~f P hysiolagical Measures for 

Oroup X Pre/Post X Condition Interaction 

Heart Rate (beats per minute) 

Time Oroup n Condition Total 
1 st s2 B2 

Treatment 13 69.60 70.16 70.52 69.25 69.89 
( 19.66) ( 28.57) ( 23.1 9) ( 18.1 3) ( 20.82) 

Pre 
Control 10 66.82 72.04 69.49 65.37 68.43 

(7.04) (9.69) (8.38) (8.45) (7.49) 

Treatment 13 70.29 75.56 71.18 61.07 69.53 
( 12.0 1 ) ( 12.87) (8.68) ( 1 3.45) (9.33) 

Post 
Control 10 65.60 64.85 69.24 67.56 66.81 

( r 2.06) (23.14) ( 15.68) ( 1 6.13) ( 15.16) 

Total 23 68.25 70.90 70.34 63.89 
(11.99) (18.41) (11.94) (14.70) 

NOTE: The stress profile conditions are Baseline 1 , Stressor 1 ., Stressor 2, and Baseline 2. - 



Table 7 

Means of Physiologiml Measures for 

Breup X Pre/Post X Condition Interaction 

Skin Temperature .(O C) 

Time Broup n Condition Total 
I 31 3 2  '32 

Treatment 13 32.46 32.43 - 32.38 32.34 32.40 
( 3.95) ( 3.94) ( 3.93) ( 3.99) ( 3.95) 

Pre 
Control 10 32.89 32.89 32.85 32.82 32.86 

(2.90) ( 2.84) ( 2.86) ( 2.88) (2.87) 

Total 23 32.65 32.63 32.58 32.55 
(3.46) (3.44) (3.44) (3.48) 

Treatment 13 33.69 33.66 33.62 33.60 33.64 
(1.62) (1.63) (1.61) (1.63) (1.62) 

Post 
Control 10 32.98 32.99 32.95 32.96 32.97 

(4.21) (4.18) (4.19) (4.14) (4.18) 

NOTE: The stress profile conditions are Baseline 1 , Stressor 1 , Stressor 2, and Baseline 2. - 



Table 8 

Means of P hysioliogical Measures for 

Oroup X Pre/Post X Condition Interaction 

Electromyograph ( microvolts) 
-- 

Time Oroup n b n d i  tion Total 

Treatment 13 2.77 3.74 4.23 2.60 3.33 
( 1.73) ( 1.68) (2.29) ( 1.60) ( 1.59) 

Pre 
Control 10 2.72 2.97 3.69 3.00 3.1 0 

( 1.95) (1.44) (2.1 1) (2.04) ( 1.79) 

Total 23 2.75 3.40 3.99 2.77 
(1.78) (1.59) (2.18) (1.77) 

Treatment 13 2.26 2.88 3.8 1 2.22 2.79 
( 1.34) ( 1.26) ( 1.99) ( 1.32) ( 1.29) 

Post. 
Control 10 2.42 3.38 4.22 2.49 3.1 3 

( 1.54) ( 1.71 ) (2.70) ( 1.65) ( 1.70) 

Total 2 3 2.32 3.10 3.99 2.34 
( 1-40) ( 1.46) (2.28) ( 1.44) 

NOTE: The stress profile conditions are Baseline 1 , Stressor 1 , Stressor 2, and Baseline 2. - 
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Fiaure 7. Skin temperature across candi tions and time for 1 6 anxious subjects. 
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f l ia~r@ 8. EMG across conditions and time for 1 6 anxious subjects. 
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for  the lack o f  s t a t i s t i c a l l y  s ign i f i can t  ef4ecta f o r  Time on sk in  

temperature (i;e., the l i n e s  arc approximately pa ra l l e l ) .  Hawever, the 

consistent performance of the contro l  group contrasted w i th  the substant ial  

increase i n  peripheral sk in temperature f o r  the treatment group a t  post test ,  

i s  obvious. The reason for  t h i s  discrepancy may be lack o+ power due t o  the 

m a l l  sample s i re .  

Conclusions . The main e f fec t  f o r  condit ions on electroimrogrophy, 

heart  ra te ,  and peripheral sk in  temperature indicates that the stressors 

were indeed funct ion ing as stressors. The s ign i f i can t  group x time 

in te rac t ion  e f f e c t  for  e1ectrun~ographv indicates that  the t r e a t m ~ n t  group 

demonstrated l w e r  electronrrography l eve l s  a t  posttest whi le the contro l  

group remained unchanged. This  was not so for heart ra te  and peripheral 

sk in  temperature. The r e s u l t  was not surpr is ing  as 11 of l d  treatment 

subjects were t ra ined i n  electrunyographr. Hawever, there were some 

treatment e f f e c t s  found f o r  heart r a t e  and peripheral sk in temperature. 

Vmatment subjects recovered +run the stressors dur ing baseline 2 of  

pos t tes t ing  t o  subs tan t ia l l y  lowered l eve l s  of  heart ra te.  Treatment 

subjects showed a substant ial  increase i n  peripheral sk in temperature a t  the 

post test .  Consequently, there were treatment e f fec ts  found f o r  

eiectrun~ographr,  peripheral sk in temperature, and heart rate,  ind ica t ing  

support f o r  Hypothesis 4. 

There u i l l  be r pos i t i ve  re la t ionsh ip  between ef4icaey expectations and 

physiological  se l f -contro l  sk i1  1 acquisi t ion. 

Results . This  hypothesis was addressed i n  two wars: f i r s t  by 

analyzing the re la t ionsh ip  between e f f i cacy  expectations and physiological  

se l f -contro l  s k i l l  acqu is i t ion  a t  pretest  and post tests t  second by analyzing 

the re la t ionsh ip  between ef f icacy expectations and phrs io log ica l  
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se l f - con t ro l  s k i l l  acqu i s i t i on  dur ing  t r a i n i ng .  Se l f -e f f i cacy  measures of 

~ o l a x a t i o n ,  anxiety,  and l i f e  i n  general, were used as measures o f  e f+ icacy 

expeetat ions i n  t h i s  5tudy. Phys io log ica l  measures were muscle tension as 

measured by electrom~ography,  heart  r a te ,  and per iphera l  s k i n  temperature. 

Pearson product mcment c o r r e l a t i o n s  were computed on these seven measures. 

As shown i n  Table 9, there was a  s i g n i f i c a n t  negat ive c o r r e l a t i o n  between 

se l f - e f f i cacy  o f  l i f e  i n  general scores a t  p re tes t  and e l ec t rmrog raph r  

l e v e l s  a t  Basel ine 1, Stressor 1, and Basel ine 2. As shown i n  Table 10, 

s e i i - e f f i c a c y  o f  l i f e  i n  general scores a t  pos t t es t  co r re l a ted  s i g n i f i c a n t l y  

w i t h  e lec t rmyography l e v e l s  a t  Stressor 1. There were no other s i g n i f i c a n t  

c o r r e l a t i o n s  between e f f i c a c y  expectat ions and phys io log ica l  measures a t  

p re tes t  o r  pos t tes t .  

When t r a i n i n g  data were examined, sessions two, four ,  s i x  and e i gh t  

were considered, T h i s  was done because same sub jects  d i d  no t  rece ive a l l  

the odd numbered treatment sessions due t o  reaching the t r a i n i n g  c r i t e r i o n  

ear l y .  I n  orssl~ns two and ~ O U P ,  there were no signiiieant t e ~ r e i a i i o n s  

betwoen e f f i c a c y  expectat ions and phys io log ica l  measures (see Table 11). I n  

session s i x ,  there was a s i g n i f i c a n t  negat ive c o r r e l a t i o n  betueen hear t  r a t e  

and s e l f - e f f i c a c y  of anxiety,  and between hear t  r a t e  and s e l f - s f i i c a c y  o f  

l i f e  i n  general. I n  session e igh t ,  there was a s i g n i f i c a n t  negat ive 

c o r r e l a t i o n  between e lec t rmrography  and se l f - e f f i cacy  o f  l i f e  i n  general. 

Conclusions . There i s  i n s u f f i c i e n t  support t o  p lace much confidence 

i n  a f f i r m i n g  Hypothesis X9. 

Add i t iona l  Analyses 

Chanaes i n  P h r s i o l o ~ i c a l  Measures Across Treatment Sessions 

E lect rmrography,  hear t  r a t e  and per iphera l  s k i n  temperature data  were 

analyzed t o  determine whether they changed dur ing  

session was d i v i ded  i n t o  10 segments, each o f  2 m 

o r  across sess 

inutes dura t ion  

ions. Each 

. For the 



Table 9 

Intercorrelations Between Pencil & Paper Measures 

and Physiological Measures at Pretest 

SOSi STAlS STAlT SER SEA SEL 

EMQB 1 

E M S  1 

EM852 

EM092 

HRB 1 

HRS l 

HRS2 

iiGB2 

STB f 

STS 4 

ST52 

STB 2 

n equals the numbers in  parentheses in this table and in subsequent tables. - 



Table 10 

lntermrrelations Between Pencil 8r Paper Measures 

and Physiological Measures at Posttest 

SOSI STAl S STAl T SER SEA SEL 

&MOB 1 

EMCS 1 

EMOS2 

EMOB2 

HRB 1 

HRS 1 

HRS2 

wng2 

STB 1 

STS 1 

ST52 

ST82 



Table 1 1 

Intercorrelations Between Self-Efficacy Measures and 

Physiological Measures During Training 

HR ST EM0 

Session 2 
SER 

SEA 

SEL 

Session 4 
SER 

SEA 

SEL 

Session 6 
SER 

SEA 

SEL 

Session 8 
SER 

SEA 

SEL 
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purpose o f  the analysis,  the ten segnents were averaged i n t o  per iods 1, 2 

and 3, Per iod  1 was an average o f  segrtents 1, 2 and 3. Per iod 2 was an 

average o f  segnents 4, 5, 6 and 7. Per iod 3 was an average o f  segments 8, 9 

and 10. O f  the e i gh t  treatment sessions, sessions two, four,  s i x  and e i gh t  

were analyzed f o r  reasons o u t l i n e d  i n  the prev ious section. 

Due t o  m iss ing  data, hear t  r a t e  t r a i n i n g  data was ava i lab le  f o r  on ly  

seven subjects. Consequently, there were no t  s u f f i c i e n t  sub jects  t o  da a 

m u l t i v a r i a t e  ana lys is  and un i va r i a te  analyses were performed. The r e s u l t s  

f o r  e l e c t r m r o g r a p h ~  showed s i g n i f i c a n t  main e f f e c t s  f o r  session, (3,421 

= 4.05, e = -01 (see Table 12 and F igure 9 ) .  Thrre was no s i g n i f i c a n t  main 

e f f e c t  +or per iod.  There was a s i g n i f i c a n t  pe r i od  by session i n te rac t i on  

e f f e c t ,  (6,84) - 2.90, Q =  . O l .  The r e s u l t s  f o r  hear t  r a t e  showed no 

s i g n i f i c a n t  main o r  i n t e r a c t i o n  e f f e c t s  (see Table 13). The r e s u l t s  f o r  

pe r iphera l  s k i n  tmrperature showed no s i m i  f i can t  main o r  i n t e rac t  ion 

e f fec ts  (see Table 14). The conclusion f o r  those analyses i s  that suhhects 

reduced t h e i r  electromrogrrphy readings over the sessions and tha t  some 

cunbinat ion o f  pe r iods  and sessions was s i g n i f i c a n t  i n  the reduc t ion  o f  

e l e c t r m r o g r a p h r ~  Thus, the r e s u l t s  ind ica te  tha t  the sub jects  learned t o  

con t ro l  electromyographr dur ing  the course o f  t ra in ing .  

I n t e r c o r r e l a t i o n s  o f  Phrs io loa ica l  Measures 

Pearoon product moment c o r r e l a t i o n s  were computed among the 

p h ~ s i o l o g i c a l  measurer (elactromyographr, per iphera l  s k i n  temperature, hear t  

r a t e )  both a t  the p re tes t  and the pos t t es t  (see pretest-Table 15, 

post test-Table 16). General ly, the p h ~ s i o l o g i c a l  measures co r re l a ted  

s i g n i f i c a n t l y  w i t h i n  the moda l i t y  across cond i t i ons  bu t  not  across modal i ty .  

That i s  t o  say tha t  the a l ec t runvog raph~  (or  per iphera l  s k i n  temperature o r  

hear t  r a t e )  readings du r i ng  81, S t ,  S2 and 82, co r re l a ted  h i g h l y  w i t h  each 

other bu t  t ha t  ~ l ~ C t r # ~ Y ~ g r a p h y ,  per iphera l  s k i n  temperature, and hear t  r a t e  



Table 12 

Omup Means and Standard Deviations for Training 

EM0 Period X Session (n= 15) 

Session 2 *ion 4 Session 6 Session 8 Total 

Period 1 2.58 2.5 1 2.00 2.20 2.32 
( 1.37) ( 1.55) (1.17) ( 1.39) ( 1.37) 

Period 2 2.64 2.22 2.18 2.35 2.35 
( 1.80) ( 1.64) ( 1.52) ( 1.62) ( 1.65) 

Period 3 2.5 1 2.16 2.24 2.26 2.29 
( 1.95) ( 1.75) ( 1.78) ( 1.62) ( 1.78) 

Total 2.58 2.30 2.1 4 2.27 2.32 
(1.71) ( 1.65) ( 1.49) ( 1.54) ( 1.60) 



T&le 13 

(3roup Means and Standard Deviations for Training 

HR Period X Session ( n=7) 

Session 2 Session 4 Session 6 Session 8 Total 

Period 1 82.63 71.60 64.02 70.37 72.16 
(20.89) ~ ( 14.32) ( 4.68) ( 13.64) ( 13.38) 

Period 2 75.82 70.88 6 1.96 67.98 69.1 6 
( 20.47) ( 22.77) (4.61) ( 20.06) ( 16.98) 

Period 3 70.8 1 67.25 59.56 72.04 67.42 
( 19.47) ( 26.1 5) ( 9.57) (21.78) ( 19.24) 

Total 76.42 69.9 1 61.85 70.13 69.58 
(20.28) (21.08) (6.29) ( 18.49) ( 16.53) 



Table 14 

Oroup Means and Standard Deviations for Training 

Skin Temperature Period X Session ( n= 1 6)  

Session 2 Session 4 Session 6 Session 8 Total 

Period 1 33.43 32.55 32.74 3 1.84 32.89 
(3.28) (2.28) (3.95) (4.62) (3.53) 

Period 2 33.44 33.59 32.80 3 1.88 32.93 
(3.24) (2.27) ( 3.83) (4.57) (3.48) 

Period 3 33.41 33.58 32.79 31.87 32.9 1 
(3.23) ( 2.27) (3.79) ( 4.56) (3.46) 



PERIOD 1 -A 

PERIOD 2 0---- o 

PERIOD 3 *--- -a 

Fiaure 9- EMG training data (period by session). 



d i d  not  co r re l a te  h i g h l y  w i t h  each other  a t  01, o r  81, o r  S2, or  82. 

I n t e r c o r r e t a t i o n s  f o r  Penci l  and P a ~ e r  Measures 

Pearson product moment c o r r e l a t i o n s  were computed among the s i x  penc i l  

and paper measures (Symptoms o f  St ress Inuentory,  Sta te-Tra i t  Anx ie ty  

Inuentory, State scale, and T r a i t  scale, se l f - e f f i cacy  o f  re laxa t ion ,  

s e l f - e f f i c a c y  o f  anxiety,  se l f - e f f i cacy  of l i f e  i n  general) a t  both p re tes t  

(see Tabla 17) and pos t tes t  (see Table 18). Symptoms o f  Stress Inventory,  

Sta te-Tra i t  Anx ie ty  Inventory,  State scale and State-Tra i t  Anxiety 

Inventory,  T r a i t  sca le  were s i g n i f i c a n t l y  co r re l a ted  both a t  the pre- and 

pos t t es t r .  There was a  s i g n i f i c a n t  negat ive c o r r e l a t i o n  between the 

e f f i c a c y  measures, se l f - e f f i cacy  of r e l axa t i on ,  se l f - e f f i cacy  o f  anxiety,  

s e l f - e f f i c a c y  o f  l i f e  i n  general and State-Tra i t  Anx ie ty  Inventory,  Sta te  

scale, Sta te-Tra i t  Anx ie ty  Inventory,  T r a i t  scale and Smptoms o f  St ress 

Inventory  a t  the pre- and post tes ts .  I n  conclusion, there was a p o s i t i v e  

r e l a t i o n s h i p  between anx ie ty  scores and symptoms o f  s t r ess  scores and a  

negat ive r e l a t i o n s h i p  between these scores and s e l f - e f f i c a c y  scores 

suggesting t ha t  anx ie ty  and symptoms o f  s t r ess  are re la ted;  and t ha t  as 

anx ie ty  and symptoms o f  s t r ess  decrease, se l f - e f f i cacy  increases. 

Se l f -Moni tored Phrs io loa ica l  Data 

P a r t i c i p a n t s  i n  the treatment group were i ns t r uc ted  i n  r e l a x a t i o n  

sessions t o  p r a c t i c e  d a i l y  a t  home. Pa r t i c i pan t s  were i ns t r uc ted  t o  measure 

hear t  r a t e ,  r a t e  o f  r esp i r a t i on ,  and per iphera l  s k i n  temperature, before and 

a+ter  each r e l a x a t i o n  session and t o  record  these data i n  spaces provided on 

. the mon i to r ing  sheet. P a r t i c i p a n t s  were a l so  requested t o  determine and 

reco rd  the d i f f e rence  between the p reprac t i ce  and pos tp rac t i ce  measures. 

The se l f -mon i to red  phys io log ica l  data were analyzed us ing  a  2x4 WOVA (see 

Table 1 9 ) .  Only 7 sub jec ts  were included i n  the ana lys is  due t o  miss ing 

data. Nine sub jec ts  f a i l e d  t o  moni tor  o r  record  a l l  requested data. The 



Table 15 

Intercorrelations Among Physiological Measures at Pretest 

EM06 1 EMOSI EMOS2 EMOB2 HRB 1 HRSl HRS2 HRB2 STB 1 STSl STS2 ST82 

EMOB 1 

HRSl .22 -.09 -.20 .24 .78** 
(32) (31) (29) (32) (32) 

NOTE: B 1 = Baseline period one, S1 = Stressor one (Serial 7's task), 52 = Stressor two (Reading - 
task), 82 = Baseline period two, in Tables 15 and 1 6. 

n = (  

*p<.05 **p<.O 1 



fable 1 6 

Intercorrelations Among Physiological Measures at Posttest 

EMOB 1 EMOSl EMOS2 EMOB2 HRB 1 HRSl HRS2 HRB2 STB 1 STSl STS2 STB2 

EMOB 1 



Table I? 

lntermrrelati~ns Among Pencil & Paper Measures 

at the Pretest 

Measure SOSl STAl S STAl T SER SEA SEL 

SER -.38* 
( 33) 

SEA -.26 
(33) 

SEL -.41** 
( 33) 
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Table 18 

Intercorrelations Among Pencil & Paper Measures 

at the PmtM 

Measure SOSl STAlS STAIT SER SEA SEL 

STAIS .57** 
(35) 

SER -.47** -.56** -.61** 
(35) (35) (31) 

SEA -.46** -.54** -.62** .94** 
(35) (35) (31) ( 35) 

SEL -.48** - 1  ** -,55** .8 1** .85** 
( 34) (34) (30) ( 34) ( 34) 



f ac to r s  were Pre/Postpractice and Time ( 4  weeks). There was no s i g n i f i c a n t  

main e f fec t  f o r  Time. However there was a s i g n i f i c a n t  main a f f e c t  f o r  

Pre/Postpractice. Subsequent un i vo r i a te  E: t e s t s  showed s i g n i f i c a n t  

decrements i n  hear t  r a t e  and a s i g n i f i c a n t  increase i n  per iphera l  s k i n  

temperature dur ing  hane p rac t i ce .  There was no s i g n i f i c a n t  i n t e r a c t i o n  

e f f e c t  between Pre/Post p rac t i ce  and Time. The conclusion t o  be reached 

from these r e s u l t s  i s  t ha t  phys io log ica l  a c t i v i t y  was reduced dur ing  

r e l a x a t i o n  but  tha t  these changes d i d  not  accentuate over time. 

Anecdotal Data 

P a r t i c i p a n t s  repor ted  var ious improvements i n  t h e i r  l i v e s  dur ing  the 

course o f  t ra in ing .  A few o f  these r e p o r t s  are mentioned here. A number o+ 

p a r t i c i p a n t s  i n  t h i s  study were students, One student who usua l l y  became 

tense wh i l e  s tudy ing f o r  exams was able t o  be more re laxed dur ing  s tudy ing 

and was able t o  r e t a i n  more in format ion than he had prev ious ly .  When he was 

Ja tRa middle =f the r x m ,  ha +s!t h i s  t+xs!=n r is ing  so he practiced % i s  

r e l a x a t i o n  cue and became more relaxed. H i s  marks were higher on t h i s  exam 

than they usua l l y  were. 

Another student who u s u a l l y  became q u i t e  anxious i n  exams was able t o  

u t i l i z e  the cue and scored 100% on an exam. One p a r t i c i p a n t  whose anx ie ty  

and anger l eve l  was very  h igh  (10 out o f  10 on the Se l fdssessed  Anx ie ty  

Scale) canwnented t ha t  a f t e r  t r a i n i n g  he was l ess  l i k e l y  t o  blow up a t  every 

day i r r i t a t i o n s .  Another p a r t i c i p a n t ,  who owned a business, was 

exper iencing d l + f i c u l t y  i n  dea l ing  w i t h  unreasonable customers. He 

f r ~ q u e n t l y  argued l oud l y  w i t h  these customers. A f t e r  biofeedback t r a i n i n g  

he was ab le  t o  use the cue, remain calm and reason w i t h  the customer. T h i s  

anecdotal data ind ica tes  ways i n  which some sub jects  were able t o  pa in  

con t ro l  over t h e i r  anxiety.  



Table 19 

Oroup Means and Standard Deviations for Self-Monitored 

Heart Rate over a Four-week Training Period 

n Week 1 Week2 Week3 Week4 Total 

Prepractice 7 62.92 65.45 65.77 63.10 64.3 1 
(6.80) (6.60) (7.15) (8.04) (7.15) 

Postpractice 7 60.37 61.65 61.31 59.84 60.79 
(5.29) (5.93) (5.83) (6.27) (5.83) 

(3roup Means and Standard Deviations for Self-Monitored 

Respiration Rate over a Four-week Training Period 

n Week 1 Week2 Week3 Week4 Total 

Prepractice 7 15.14 13.23 12.84 12.99 1 3.55 
( 4.24) (2.63) ( 2.74) ( 3.05) (3.1 7) 

Pestpractice 7 13.19 1 0.65 9.69 10.56 1 1.02 
(4.95) (3.1 1 ) (3.25) (3.34) (3.66) 

Broup Means and Standard Deviations for Self-Monitored 

Finger Temperature over a Four-week Training Period 

n Week 1 Week2 Week3 Week4 Total 

Prepractice 7 90.90 91.1 1 90.23 89.33 90.39 
(1.60) (3.35) (4.20) (6.44) (3.90) 



Data were c o l l e c t e d  i n  t h i s  study which assessed the treatment e f f e c t s  

o f  biofeedback. The r e s u l t s  ind ica te  t ha t  there i s  no evidence t ha t  

treatment sub jects  showed greater changes than con t ro l  sub jects  i n  

se l f - repor t  measurer, i.e., anxiety,  symptms o f  s t ress,  and se l f - s f f i cacy .  

However sub jects  i n  the study genera l ly  shwed  improvement over time i n  

these se l f - repor t  measures regardless o f  whether or  not they were rece i v i ng  

treatment. 

On the phys io log ica l  l eve l ,  r a s u l t s  ind ica te  tha t  treatment rubJscts  

demonstrated greater reduct ions i n  electranyography, l e s s  e lec t rmyography 

r e a c t i v i t y  under s t ressor  condi t ions,  louer hear t  r a t e  recovery leve ls ,  and 

greater  increases i n  per iphera l  s k i n  temperature than con t ro l  sub jects  i n  

pretreatment-posttreatmnt comparison. However dur ing  t ra in ing ,  sub jects  

on ly  shwed reduct ions i n  e lec t rmyographr  readings. There were no 

s i g n i f i c a n t  changes i n  hear t  r a t e  o r  per iphera l  s k i n  temperature. Anecdotal 

r epo r t s  corroborate the s i g n i f i c a n t  phys io log ica l  f ind ings.  

There i s  no evidence o f  a p o s i t i v e  r e l a t i o n s h i p  between e f f i c a c y  

expectat ion and phys io log ica l  se l f - con t ro l  s k i l l  acqu is i t i on .  F i n a l l y ,  

there was a s i g n i f i c a n t  negat ive  elations ship between s e l f - e f f i c a c y  scores 

and s t a t e - t r a i t  anx ie ty  and symptoms o f  s t r ess  scwes.  



CHAPTER S 

Dl  SCUSSI ON 

Summary o f  F i  nd i  nos 

Hraoth8ses 1. 2 and 3 

I n  these hypotheses i t  was s ta ted  tha t  treatment subjects would 

demonstrate greater reduct ions i n  Sta te-Tra i t  Anx ie ty  Inventory,  Sta te  scale 

and T r a i t  scale scores, Snaptoms o f  St ress Inventory,  and Sel f -Ef f icacy 

scores than con t ro l  subjects. The f ind ings  were tha t  sub jects  i n  both 

treatment and con t ro l  cond i t i ons  showed improuement across time i n  these 

se l f - repor t  measures. 

Sane poss ib le  explanat ions f o r  these r e s u l t s  are discussed below. 

F i r s t  most c l i e n t  problems are c y c l i c a l  i n  nature. A t  the 1 w  p o i n t  i n  the 

cyc le  people seek treatment. There i s  a tendency f o r  the problem t o  

amel iorate w i t h  time whether o r  no t  treatment i s  app l ied  ( M i l l e r ,  1978). 

Therefore, t h i s  may account f o r  both treatment and control subjects shming 

improvement across time. CI second poss ib le  explanat ion f o r  these r e s u l t s  i s  

what has been termed the Hawthorne E f fec t  (Roethl isberger & Dickron, 1940). 

Th i s  term r e f e r s  t o  "any s i t u a t i o n  i n  which the experimental cond i t i ons  are 

such tha t  the mere fac t  tha t  the sub ject  i s  p a r t i c i p a t i n g  i n  an experiment . 

o r  i s  r ece i v i ng  spec ia l  a t t e n t i o n  tends t o  improve performance* (Borg & 

Ga l l ,  1979). The sub jec ts  i n  the con t ro l  condi t ion,  as w e l l  as the 

treatmen 

sub jects  

rece i vad 

three se 

condi t ion,  rece ived a t t e n t i o n  from the experimenters. Control  

attended an i n i t i a l  screening and informat ion session. Then they 

the ps~chophys io log ica l  s t r ess  p r o f i l e  and were asked t o  complete 

f - repor t  measures. Perhaps t h i s  special  a t t e n t i o n  accounted f o r  

i m p ~ o v e n ~ n t  i n  the se l f - repor t  measures across tima. 

A t h i r d  poss ib le  exp lanat ion f o r  the r e s u l t s  i s  tha t  s ince most o f  the 

sub jects  i n  the con t ro l  group were a delayed treatment group, i t  cou ld  be 
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that  expectation o f  treatment improved t h e i r  sel f -report  scores. Frank 

(1961, 1971) has shwn that any course o f  act ion which arouses hope may 

e f f e c t  resu l ts .  

F i n a l l y ,  since the sel f-report  measures are ind icators o f  eognit iue 

changes and the treatment was physiological ,  i t  may be that the cogni t ive 

measures were not sensi t ive t o  p h ~ s i o l o g i c a l  changes and that the change i n  

these measures was due t o  the passage o f  time, a t ten t ion  and/or the arousal 

of hope. 

Hy~o thes i s  4. 

I n  t h i s  hypothesis i t  was stated that treatment subjects would 

demonstrate greater reduction i n  the psychophysiological stress p r o f i l e  

meosur+s than contro l  subjects i n  pretreatment-posttreatment comparison. 

Treatment e f fec ts  were found f o r  e lec t rm~ographr ,  heart rate,  and 

peripheral sk in  temperature. Spec i f i ca l l y ,  the treatment group demonstrated 

larger reductions i n  e l e c t r m ~ o g r a p h ~  leve l s  than controls. G~nfrC!! 

subjects were more reac t ive  t o  the stressors i n  heart r a t ?  a t  the post test  

than they were a t  the pretest  but the treatment group demonstrated 

subs tan t ia l l v  greater reduction i n  heart r a t e  dur ing recouerr from the 

stressors compared t o  controls.  Further, the treatment group showed a 

subs tan t ia l l y  greater increase i n  peripheral sk in temperature than controls.  

Thus, there were treatment e f f e c t s  found f o r  biofeedback t ra in ing  i n  

most react ive modal i ty across the d i f f e r e n t  modal i t ies but the e f fec ts  were 

not synchronous, i.e., not consistent across a l l  physiological  modalit ies. 

This  lack o f  synchrony was a lso found on analysis o f  the in ta rcor re la t ions  

o f  p h ~ s i o l o ~ i c a l  measures. Generally, the p h ~ s i o l o g i c a l  measures corre lated 

s i g n i f i c a n t l y  w i t h i n  the modal i ty but not across modal i t ies.  Thus, 

general izat ion o f  treatment e f f e c t s  across p h ~ s i o l o g i c a l  modal i ty d i d  not 

occur. This  r e s u l t  i s  consistent w i t h  Gatchel, e t  & l a ' s  (1978) f ind ing  that  
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when subjects were exposed t o  stress-induction condit ions fo l low ing  

t ra in ing,  they maintained the i r  physiological  reduct ion only i n  the modal i ty 

i n  which they uere trained. Thus, the present study provider fu r ther  

evidence t o  support Petersen and Miebert's (1984) contention that i t  i s  

important t o  t r a i n  ind iv iduals  i n  t h e i r  most react ive physiological  response 

channel . 
Analysis o f  changes i n  phyr io loq ica l  measures across treatment sessions 

shawed treatment e f fec ts  over sessions f o r  electrorayography. Also, some 

combination o f  periods and sessions was s ign i f i can t  i n  the reduction o f  

electrmrographr.  Hweoer, there was no treatment e f fec t  f o r  heart  ra te  o r  

per ipheral  sk in  temperature. Thus, subjects learned t o  reduce the i r  

electrmyography across t r a i n f  ng sessions and t h i s  learning i s  undoubtedly 

responsible f o r  the  d i f f e r e n t i a l  t r ea?mnt  e f fec t  for  electrmyography 

demonstrated a t  Posttest. 

One issue remains t o  be explained. Treatment e f f e c t s  were ieund for 

peripheral sk in temperature i n  pretreatment- posttreatment comparison but  no 

s ign i f i can t  changes were found i n  t h i s  physiological  measure dur ing 

treotnwnt sessions. These e f fec ts  cannot be explained as general izat ion 

e f fec ts  because the phrs io log ica l  measures do not corre late across 

modalit ies. However, i t  i s  possible that  the e f fec ts  o f  t ra in ing  are 

aggregate e f fec ts  rather  than incremental e f fects .  

H r ~ o t h e s i s  3 

I n  t h i s  hypothesis i t  was stated that there would be a pos i t i ve  

re la t ionsh ip  between e f f i cacy  expectations and physiological  se l f -contro l  

s k i l l  acqu is i t ion  a t  pre- and post test .  Th is  hypothesis was addressed i n  

two wars: f i rs t  by analyzing the re la t ionsh ip  betueen e f f i cacy  expectations 

and physiological  se l f -contro l  a t  pre- and post tests; second by a n a l ~ z  ing  

the re la t ionsh ip  between e f f i cacy  expectations and physiological  



se l f -cont ro l  s k i l l  acqu i s i t i on  dur ing  t ra in ing .  F ind ings ind ica te  t ha t  

there i s  i n s u f f i c i e n t  evidence t o  accept t h i s  hypothesis. Thus treatment 

expectat ion was no t  r e l a t e d  t o  the phys io log ica l  changes which d i d  occur as 

a r e s u l t  o f  biofeedback t r a i n i ng .  

Ct number o f  p l aus ib l e  explanat ions f o r  t h i s  r e s u l t  are discussed b e l ~ .  

One poss ib le  exp lanat ion i s  t ha t  most o f  BanduraZs work w i t h  se l f -e+f icacy 

has examined the r e l a t i o n s h i p  between se l f - e f f i cacy  and behavioral outcomer 

ra the r  than p h ~ s i o l o g i c a l  outcomes. I t  may not be appropr iate t o  general ize 

Bandura'r f i n d i n g s  from behavioral  t o  ph rs i o l og i ca l  outcomes. Lazarus 

(1977) has c m e n t e d  t ha t  each o f  the three components o f  anx ie ty  

(cogni t ive ,  p h y s i o l o ~ i c a l  and behavioral)  marcher t o  i t s  oun drummer. 

Lazarus (1977) s ta tes  f u r t h e r  that ,  'the three components co r re l a ted  very 

poor l y  w i t h  each other.  An ind iv idua l  might r epo r t  no d i s t r e s s  yet  e x h i b i t  

s t rong  phys io log ica l  reac t ionsm (p. 6 9 ) .  The data frm t h i s  study supports 

t h i s  content ion.  Changes i n  the ph rs i o l og i ca l  and cognidivc ~ocnponents of 

anx ie ty  may no t  be as d i r e c t l y  l i n k e d  as theor ies  o f  the cogn i t i ve  mediat ion 

o f  anx ie ty  would suggest. Changer i n  s e l f - e f f i c a c y  o r  other cogn i t i ve  

f a c t o r s  may no t  a u t m a t i c a l l ~  produce changes i n  the phys io log ica l  cmponent 

o f  anx ie ty  o r  vice-versa, tha t  change i n  the p h ~ r i o l o g i c a l  cunponent o f  

anx ie ty  may no t  a u t m a t i c a l l y  produce changes i n  tho ind iv idua l ' s  percept ion 

of se l f - e f f i cacy .  Two p a r t i c i p a n t s  i n  t h i s  study i l l u s t r a t e  t h i s  

p o s s i b i l i t y .  One p a r t i c i p a n t  was a pess imis t ic  man who did no t  be l ieve  

biofeedback t r a i n i n g  would be h e l p f u l  t o  him although he d i d  comply w i t h  the 

treatment program. By the end o f  treatment he had exceeded t r a i n i n g  

c r i t e r i o n .  H i s  electromyography readings were the lowest i n  the study. 

However, h i s  se l f - e f f i cacy  r a t i n g s  improved on ly  marg ina l ly .  Another 

p a r t i c i p a n t  was en thus ias t i c  and hopeful about reducing h i s  anxiety.  

F o l l o w i n ~  treatment, h i s  se l f - e f f i cacy  score was much improved but  there was 
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no cons is tent  improvement i n  h i s  e l ec t rmyog r rph r  readings. Th i s  

underscores the importance o f  mon i to r ing  m u l t i p l e  components ~ p h ~ s i o l o g i c a 1 ,  

cogn i t i ve  and behavioral)  i n  anx ie ty  studies.  

I n t e r c o r r e l a t i o n s  o f  Penc i l  and Pamr Measures 

Resul ts  ind ica ted  t ha t  there was a  s i g n i f i c a n t  negat ive c o r r e l a t i o n  

between the e f f i c a c y  measures, s e l f - e f f i c a c y  o f  re laxa t ion ,  anxiety,  and 

l i f e  i n  general, and State-Tra i t  Anx ie ty  Inventory,  Sta te  Scale, Sta te-Tra i t  

Anx ie ty  Inventory,  T r a i t  scale and Symptoms of Stress Inventory,  a t  the 

p re tes t  and post tes t .  Thus, there i s  an inverse r e l a t i o n s h i p  between the 

s e l f - e f f i c a c y  measures and anx ie ty  and symptoms o f  s t r ess  measures, PI i s  t o  

be expected. This  f i n d i n g  prov ides sane concurrent v a l i d i t y  f o r  the 

se l f - repor t  measures used i n  t h i s  study. 

Se l f -Mon i twed  Phrs io loa ica l  Data 

Subjects i n  t h i s  study p rac t i ced  r e l a x a t i o n  d r i l y  a t  home and monitored 

t h e i r  hear t  r a t e ,  r a t e  o f  r esp i r a t i on ,  and pe r i phe ra l . s k i n  temperature. 

Resul ts ind ica te  tha t  sub jects  were able t o  reduce t h e i r  p h ~ s i o l o g i c a l  

a c t i v i t y  b r  the process o f  r e l a x a t i o n  bu t  these changes d i d  not  accumulate 

over time. CI poss ib le  exp lanat ion f o r  t h i s  r e s u l t  i s  tha t  11 o f  16 sub jec ts  

were e l e c t r m ~ o g r a p h r  r eac t i ve  and therefore  t r a i ned  i n  electromrographr, 

not  i n  moda l i t i e s  they were able t o  se l f -mon i to r .  Although hear t  pate, 

per iphera l  s k i n  temperature, and b rea th ing  r a t e  are good wars o f  measuring 

general re laxa t ion ,  i t  i s  not  poss ib le  t o  measure electromrographr wi thout  

biofeedback equipment. The lack o f  s i g n i f i c a n t  e f f e c t  f o r  Time would 

i nd i ca te  t ha t  the sel. f-monitored measures were i nsens i t i ve  t o  the 

p h ~ s i o l o g i c a l  changes occur ing dur ing  t r a i n i ng .  

Sucmestions f o r  Future Research 

Research which i n v o l v ~ s  both t r a i n i n g  i n  biofeedback and the c o l l e c t i o n  

of p h ~ s i o l o g i c a l  data can be arduous i n  a  v a r i e t y  o f  wars. F i r s t  o f  a l l ,  a  
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l a rge  amount o f  time i s  requ i red  f o r  t r a i n i n g  sub jects  and c o l l e c t i n g  data. 

I n  t h i s  study i t  was necessary t o  have e i gh t  50 minute t r a i n i n g  sessions per 

sub ject  p l u s  a 90 minute p re tes t  and pos t tes t .  Secondly, fas t id iousness i n  

treatment procedures i s  requ i red  so as t o  prevent e r ro r .  Equipment 

ma l func t ion  and record ing  a r t i f a c t  can a l so  produce miss ing or  c l e a r l y  f a l s e  

data. T h i r d l y ,  t h i s  type o f  research y i e l d s  large amounts o f  numerical data 

which can be t i n e  consuming t o  analyze. F i n a l l y ,  because o f  the amount o f  

t ima requ i red  t o  do t h i s  type o f  research, i t  i s  o f t en  not  poss ib le  t o  have 

a la rge  sample s ize.  

However, t h i s  type of ph rs i o l og i ca l  research i s  important. Lazarus 

(1977) has cwnrented t ha t  ' the biofeedback labora to ry  seems t o  o f f e r  

exce l len t  oppo r tun i t i es  t o  add t o  our knowledge o f  the mechanisms o f  

se l f - regu la t ionm (p. 85). Consequently, i t  behooves researchers t o  do t h i s  

type o f  research. 

t ha t  equipment wh 

would be t i n e  sav 

sub jects  would a1 

Two possible remedies f o r  the d i f f i c u l t i e s  mentioned are 

i c h  feeds recorded in format ion d i r e c t l r  into r cmputer 

ing, and r e c r u i t i n g  a number o f  experimenters t o  t r a i n  

law f o r  a l a rge r  sample s ize.  

Summary and Conc1usions 

I n  t h i s  study the r e l a t i o n s h i p  was examined between e f f i c a c y  

expectat ions and t r a i n i n g  outcome i n  biofeedback f o r  the treatment of 

anxiety.  Anx ie ty  i s  a pervasive problem o f  modern l i f e  and biofeedback has 

been found t o  be an e f f e c t i v e  method o f  t r e a t i n g  anx ie ty  (Budzmski & 

Stoyva, 1973; Hieber t  & F i t r s i m o n s ,  1980). The mechanisms by which 

biofeedback operates are not  c l e a r l y  understood, but  cogn i t i ve  mechanisms 

have been proposed i n  recent years as a p l aus ib l e  explanation. 

Ef f icacy expectat ions (Bandura, 1977) were seen as a spec i f i c ,  

q u a n t i f i a b l e  cogn i t i ve  mechanism which could be studied. In t h i s  study, the 

cogn i t i ve  f a c t o r s  were found t o  be l a r g e l y  unre la ted  t o  ph rs i o l og i ca l  
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t r a i n i n g  outcame. 

This  might be due t o  the manner i n  which the cogni t ive var iables were 

assessed. Future research might explore more creat ive attempts t o  tap 

cogni t ive funct  iun ing 1 ike t some va r ia t i on  of think aloud or  st imulated 

r e c a l l  procedures t o  assess c l i en t ' s  cogni t ive a c t i v i t y  whi le  t ra in ing,  o r  

attempts t o  probe metacognitive functions l i k e  appraisal of  one's suceesr a t  

t ra in ing.  These procedures would enhance the assessments o f  c l i e n t  cogni t ion 

and perhaps i l luminate some fu r ther  in te res t ing  re la t ionsh ips  between 

cogni t ive and physiological  variables. 

An attempt was made i n  t h i s  study t o  enhance the ef fect iuenrss of  

t r a i n i n g  i n  biofeedback through t r a i n i n g  i n  most react ive phrs io log ica l  

modality. Results indicate that subjects were e f fec t i ve  i n  learn ing t o  

contro l  the p h ~ s i o l o g i c a l  modality i n  which they were trained. However, 

t h i s  contro l  d i d  not generalize frm the t ra ined physiological  modality t o  

other p h y s i o l o ~ i c a l  modal i t ies.  

These r e s u l t s  suggest that biofeedback t r a i n i n g  i n  most react ive 

modal i ty i s  e f fec t i ve  i n  c o n t r o l l i n g  the p h ~ s i o l o g i c a l  component o f  anxiety. 

Hawever, they suggest that i t  i s  not s u f f i c i e n t  t o  t r a i n  a l l  subjects i n  one 

p h ~ s i o l o ~ i c a l  modal i ty i.e., f r o n t a l  electrmyography, as i s  usual ly  done 

because the r e s u l t s  d i d  not generalize from the t ra ined phrs io log ica l  

modal i ty t o  other phrs io log ica l  modal i t ies.  

The low corre lat iono between e f f i cacy  expectations and t r a i n i n g  outcane 

mar mean that  the l i n k  between the cogni t ive and phrs io log ica l  components of  

anxiety i s  not as d i r e c t  or perhaps not as strong as theo r i s t s  have 

sug~ested. Changes i n  se l f -e f f i cacy  or other cognit ive fac tors  mar not 

a u t m a t i c a l l r  produce changer i n  the phrs io log ica l  cmponent of  anxiety. On 

the other hand, changes i n  the p h ~ s i o l o g i c a l  component o f  anxiety mar not 

a u t m a t i c a l l r  produce changes i n  the ind iv idual 's  perception o f  
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sel f -e f f icacy.  If t h i s  i s  so, i t  becmes important t o  assess more than j u s t  

the cogni t ive or just the ph r r i o log i ca l  cmponent o f  anxiety. A multimodal 

assessment needs t o  be made i.e., one which assesses the cognit ive, 

phrs io log ica l  and behavioral components of  anxiety. Then, treatment would 

involve a form o f  therapy which i s  designed t o  t rea t  the component or 

components of  anxiety which are manifested. 



Appendix A 

Information Sheet for Prospective Participants 



INFORMATION SHEET 

In the spring and summer of 1984, Dr. Bryan Hiebert and his research 
assistants i n  the Counsel1 i n g  Psychology program of the Faculty of Education, 
will be conducting a research project. The purpose of the project i s  t o  t es t  
the effecti veness of various re1 a x a t i  on trai n i  ng procedures. 

Those taking part i n  the study will learn a method for producing deep 
re1 axation a t  will . Before and after the re1 axation t r a i n i n g ,  physi 01 ogi cal 
reactions will be measured and parti ci pants will f i l l  o u t  two questionnaires 
which will measure anxiety. A t  the s ta r t ,  instruments will measure the 
participant' s hand temperature, muscl e tension, heart rate and sweat gl and 

activity, while participants re1 a x  and while they perform some mental tasks 
(reading and arithmetic). Participants will then 1 earn a method for producing 
deep relaxation, and using the relaxatfon r ' m  their da i ly  lives. The 
physiological measures will be taken again a t  the end of the training i n  order 
to determine how deep1 y p a r t i  cl' pants have 1 earned to re1 ax. 

The who1 e process will involve two 1 112 hour sessions ( to  record the 
physiological measures and f i l l  o u t  questionnaires 1, 6-8 re1 axation t r a i n i n g  
sessions each 1 asti ng about  50 minutes, and a daily 20 minute home practice 
pers'od. A t  the end of the study, participants will have learned a procedure 
that will help them relax and control stress and anxiety. 

The research project has been approved by the University Ethics Committee 
a t  Simon Fraser Uni  versi ty. 

- Anyone who wishes more informatf on may tel ephone Ms. Marion Mclean a t  
581-2907, or Dr. Bryan Hiebert a t  291 -3389. 



Appendix F l  

Consent Form +or Participants 



- SIMON FRASER UNIVERSITY, BURNABY, B.C., CANADA V5A IS6 

CONSENT FORM 

1, have read the enclosed 
student's name 

information sheet and would like to participate in the stress control project. 

I understand that all data collected will be confidential and that I can 
receive a copy of my results at any time. 

I also understand that I can withdraw from.the study at any time if I 
change my mind. 

If 1 wish, I can receive a copy of the final report of the study by 
ccntact;ng Dr. HfeDe~t at the abcve address. 

If I have any concerns about the study or any questions, either before or 
during the project I can contact Dr. Hiebert at 291-3389 or 291-3395. 

s l" gned 
student's signature 



Appendix !2 

Descriptive Stat istirs f o r  Prel iminarr Analysis 



Means and Standard Deviations of Symptoms 

of Stress Scores of Initial Groups at Pretest 

TlME 

Group 1 7 70.71 
( 29.53) 

GROUP 
Group 2 7 60.50 38.57 

(20.56) ( 20.35) 

Means and Standard Deviations of Stait-Trait Anxiety Inventory, 

State Scale Scores of Initial Oroups at Pretest 

TlME 

Oroup 1 7 43.57 
( 15.39) 

GROUP 
Group 2 7 39.71 37.00 

(6.80) (6.83) 

Oroup 3 8 

NOTE: Numbers in parentheses in this and all other tables in Appendix indicate standard 
B%viatirsn. 

Refer to Figure 3. 



Means and Standard Deviations of Stait-Trait Anxiety Inventory, 

Trait Scale Scores of Initial Oroups at Pretest 

TIME 

Qroup 1  7 52.57 
(6.27) 

OROUP 
Group 2 7 44.7 1  45.1 4 

(8.73) (5.1 1 )  

Qroup 3 8 

Means and Standard Deviations of Self-Efficacy 

of Relaxation Scores of Initial Groups at Pretest 

TIME 

Oroup 1 7 23.00 

Group 2 7 62.00 55.29 
( 18.26) (29.48) 

Qroup 3 8 



Means and Standard Deviations of Self-Efficacy 

of Anxiety Reduction Scores of Initial Oroups at Pretest 

Group 2 7 64.57 54.29 
( 19.47) (20.1 I )  

Means and Standard Deviations of Self-Efficacy 

of Life in Oeneral Scores of Initial Oroups at Pretest 

TIME 

Oroup I 7 75.7 1 
(22.25) 

OROUP 
Group 2 7 83.57 82.86 

( 24.78) ( r 6.55) 
Qroup 3 8 79.38 

(29.69) 
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Demographic Information Sheet 



Anxiety Control Study 

Damgraph i e I nf~nnat i  on 

N arne : 

Age : 3. Sex: 

Medication: 

name 

dosage 

length 
of time taking 

bist any recent or current stressful events that you have experienced. 

bist the situations or things that make you anxious. 

Please rate your estimated current anxiety level on the scale below. 

Total 
not at 
all anxious 

incapacitating 
anxiety 



Appendix E 

Self-Efficacy Questionnaire Sample 



SITUATI ONS USED IN SELF-EFFICACY QUEST I OfdbfAI RE 

Phrase z = speaking in public 

y = meeting new people 

x = thinking about school and career plans 

w = wr i t i ng exams 

v = interacting with men you haven't met before 

u = working on difficult problems 

t = calling prospective clients to maKe appointments 

a = interacting with an unreasonable family member 

b = interacting with an unreasonable customer 

c = working hard to meet deadlines 

d = thinking about my husband's unemployment 

e = writing papers 

f = thinking about security in my relationships 

g = trying to get everything done in the day 

h = thinking about the future of the marriage 

i = being harrassed by casual acquaintances 

j = in a conflict situation with a customer who owes money 

k = thinking about returning to school 

1 = being evaluated 

m = being assertive in a controversial situation 

n = coping with present life situations that can't be changed 



NAVE : D P V :  
, 

I.D, CODE: 

SELF-EFFICACY QUESTIONFIATRE 

In this questionnaire you will be asked t o  estimate how 

certain you are about  your abil i ty t o  re1 ax, control your 
anxf ety and t o  control your 1 i f e  i n  general . There are two 
steps i nvol ved in compl eti  ng the questionnaire. 

1. First ,  read through the questionnaire t o  get an idea 
of the way i n  which the items are related and the 

way they are different. 

2. Secondi y,  go through the questionnaire and answer 
the items by placing a check mark i n  the appropriate 

space. 

'fnstructi canal Psycho1 ogy Research Group 
Facul t y  ~f Education 

Simon F~ase r  U n 7  versi t y  



Check the number that  matches how suve or certain you are 
that  you cod d be sl ightly relaxed once i n  a while, while 
interacting w i t h  an unreasonabl e family member. 

10 very uncertain 

20 

40 maybe 

70 pretty sure 

88 

very certain 



Check the number that  matches how sure or certain you are 
that  you coul d b e  sl i ghtly re1 axed frequently, wh i l  e 
i nteracti ng w i  t h  an unreasonabl e family member. 

10 very uncertain 

40 -- may be 

pretty 

1 00 very certain . 



Check the number that  matches how sure or certain you are 
that  you cod d be sl ightly re1 axed most of the time, while 
interacting w i t h  an unreasonable family member. 

10 - - very uncertain 

20 

maybe 

70 pretty sure 

1 00 very certain 



Check the number t h a t  matches how sure o r  certain you are 
that yo3 could be slightly relaxed almost all the time, 
whil e interacting w i  t h  an unreasonabl e family member. 

1 Q - .- very uncertai n 

40 maybe 

70 pretty sure 

1 OQ very certain 



Check,the number that matches how sure or certain you are 
that you could be almost completely relaxed once i n  a while, 
whil e interacting w i t h  an unreasonahl e family member. 

10 - - very uncertai n 

40 maybe 

70 pretty sure 

80 

90 

1 610 very certain 



Check~the number that matches how sure o r  certain you are 
that you coul d be almost compl etel y re1 axed f requentl y, 
wh i l  e interacting with an unreasonabl e f amil y member. 

10  very uncertain 

40 - - maybe 

70 pretty sur 

1 00 very certain 



Check the number that matches how sure or certain you are 
t h a , t  you could be moderately relaxed once i n  a while, while 
i nteracti ng w i  t h  an unreasonabl e f mi l  y member. 

1 0  very uncertain 

40 - - maybe 

50 

70 -- pretty sure 

very certain 



J 
Check the number tha t  matches how sure or  cer tain you are  
t h a t  you cod  d be moderately re1 axed frequently, w h i l  e 
i nteract i  ng wf t h  an unreasonabl e f amil y member. 

1 Q -- very uncertain 

20 

40 maybe 

70 pret ty  sure 

1 00 very cer tain 



Check the number that matches how sure or certain you are 
that you could be moderately relaxed most of the time, while 
interacting w i t h  an unreasonabl e f amil y member. 

9 0 - .-.- very uncertain 

20 

40 may be 

70 pretty sure 

1 Q0 very certain 



Check the number that matches how sure or certain you are 
t h a t  you coul d be moderate1 y re1 axed almost a l l  the time, 

w h i l  e interacting w i t h  an unreasonabl e f amil y member. 

10 - - -  very uncertain 

40 maybe 

70 pretty sure 

9 00 very certain 



Check the number that matches how sure or certain you are 
that  you could be almost cmpl etely relaxed most of the 
time, whi1.e i nteracti ng w i t h  an unreasonahl e family member. 

10 - .- 
very uncertain 

20 

40 maybe 

50 

70 pretty sure 

1 00 very certain 



Check the number t h a t  matches how sure or certain you are 
that you could be almost completely relaxed almost all the 
time, whil e interacting w i t h  an unreasonabl e family member. 

18 
-. - very uncertain 

40 may be 

pretty sure 

1 QO very certain 



Check the number t h a t  matches how sure or certain you are 
t h a t  you could be slightly l ess anxious once i n  a while, 
whil e i nteracti ng with an unreasonabl e family member. 

very uncertai n 

may be 

pretty sure 

very eertajn 



Check the number tha t  matches how sure or  cer tain you ape 
t h a t  you coul d be st i ghtl y 1 ess anxious frequent1 y, w h i l  e 
in te rac t ing  w i t h  an unreasonabl e family member. 

1 0 very uncertai n 

2Q 

40 -- maybe 

70 pre t ty  sure 

9 08 very cer ta in  



Check the number that matches how sure or certain you are 
that you coul d be sl i ghtl y 1 ess anxious most of the time, 
whil e interacting w i t h  an unreassnabl e family member. 

10 very uncertain 

40 may be 

70 pretty sure 

1 Q0 very certain 



Check the number that matches how sure or certain you are 
that  you couf d be sl i ghtl y l ess anxious almost a1 1 the time, 
whl'l e i nteracti ng w i t h  an unreasonabl e family member. 

10 very uncertain 

20 - -- 

30 

40 may be 

50 

70 pretty sure 

1 00 very certain 



Check the number tha t  matches how sure or cer tain you are  
t h a t  you coul d be only moderately anxious once i n  a while, 
whi! e interact ing w i t h  an unreasonabl e family member. 

10 very uncertai n 

2'0 

40 may be 

50 

70 pret ty  sure 

1 00 very cer ta in  



Check the number t h a t  matches how sure or certain you are 
t h a t  you coul d be only moderately anxious frequently, whil e 
interacting w i t h  an unreasonabl e family member. 

10 very uncertain 

40 may be 

70 pretty sure 

71 00 very certain 



Check the number that  matches how sure or certain you are 
that you coul d be only moderatel .v anxious most of the time, 
w h i l  e i nteracti ng w i t h  an unr 

10 

e f a m i l y  member. 

ry uncertain 

40 maybe 

78 - .- pretty sure 

7 00 very certain 



Check the number tha t  matches how sure or certain you are 
tha t  you coul d be only moderately anxious almost a l l  the 
time, wh i l  e interact ing w i t h  an unreasonabl e family member. - 

10 very uncertain 

20 

40 maybe 

70 
- ,  P 

pret ty sure 

1 06 very certain 



Check the number tha t  matches how sure o r  cer tain you a re  
t h a t  you could be vi r tua l ly  anxiety f r e e  once i n  a while,  

whi l  e in te rac t ing  w i t h  an unreasonabl e family member. 

10 very uncertain 

40 maybe 

70 pre t ty  sure 

very cer ta in  



Check the number t h a t  matches how sure or certain you are 
t h a t  you could be virtually anxiety free frequently, while 
i nteracti ng w i t h  an unreasonahl e famil y member. 

1 0 - - very uncertain 

2 0 

40 maybe 

70 pretty sure 

1 00 very certain 



Check the number that matches how sure or certain you are 
that  you could be virtually anxiety free most of the time, 
whil e i nteracti ng w i t h  an unreasonabl e family member. 

10 - --- very uncertai n 

40 maybe 

70 pretty sure 

9 80 very certain 



Check the number t h a t  matches how sure or certain you are 

t h a t  you could be virtually anxiety free almost a l l  the 
time, whil e i nteractf ng w i t h  an unreasonabl e family member. 

10  very uncertain 

40 maybe 

70 pretty sure 

80 

9 80 very certain 



Check the number that matches how sure or certain you are 
that  you could be somewhat i n  control of your 1 i f e  i n  

qeneral . 

10 very uncertain 

20 

40 maybe 

70 - - pretty sure 

1 00 very certain 



Check the number that matches how sure or certain you are 
that  you could be moderately i n  control o f  your 1 i f e  i n  

general. 

very 

40 maybe 

uncertain 

70 - -- pret ty  sure 

8Q 

9 00 very certain 



Check the number that matches how sure or certain you are 
that  you could be to a 1 arge extent l 'n control o f  your 1 i f e  
i n  general . 

10 very uncertain 

20 

40 may be 

70 - .- -0 

pretty sure 

P 08 - -- very certain 



Appendix F 

Personalized Covert Modelling Sequence 



COVERT MODELLING 

Ok,  just continue relaxing while you listen to what I'm saying. I want 

you to imagine what I tell you, while I describe it. Make the imagination 

as real and vivid a s  you possibly can. Imagine every detail... 

TSubjects imagined the situation they describe 

in the demographic information sheet) 

Breathe in to the count 4..., breathe out to the count 4..., a second 

4-count, breathe i n . . . , and on the second 4-count breathe out. The wave sf 

relaxation flows through your body and you feel more relaxed, all 

nervousness disappears and you feel relaxed... Just continue to relax now... 

You're doing a good j o b  of relaxing, your readings are nice and low. 

Mow I'd like you to g o  through the scene I just described, once again on 

your own. Remember to imagine a s  realistically and vividly a s  YOU can. 

Ok, t h a t X s  good, just let your attention drift back to this room, our time 

is u p .  



Appendix G 
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Holder for Reproducing Diagram 
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Appendix H 

Instructions and Tasks for The Psrchophysiological Stress Profile 



I n i t i a l  Ins t ruc t ions  

I n  t h i s  study w e  are invest igat ing what happens t o  people's 

bodies when they relax and when they engage i n  d i f f e r e n t  kinds of 

mental tasks.  Throughout t h e  e n t i r e  procedure w e  w i l l  be monitoring 

muscle tension,  skin  temperature, sweatgland a c t i v i t y  (GSR), and 

hea r t  r a t e .  W e  w i l l  f i r s t  of a l l  prepare and connect t h e  recording 

sensors. W e  w i l l  then ask you t o  re lax  f o r  15 minutes, using what- 

ever s t r a t egy  you usual ly  use  t o  re lax.  During t h i s  time the  

equipment w i l l  be monitoring your body functioning while you a r e  

re laxing.  Per iodical ly  you w i l l  hear some c l ick ing  sounds. This 

is t h e  p r i n t e r  p r in t ing  out  t he  information. After  your re laxat ion 

sess ion  w e  w i l l  be asking you t o  do s eve ra l  mental tasks.  W e  w i l l  

be monitoring your body's functioning during these  tasks ,  

Retwem each task there w i l l  be a 3 -,f::~te relaxatia:: perid. 

After t h e  last t ask  t he r e  w i l l  be a 15 minute re laxat ion period. 

The f i r s t  sess ion w i l l  be mainly a recording session.  



Terminate I n i t i a l  Relaxation 

O.K, That's f i n e  f o r  now. Slowly let  your a t ten t ion  d r i f t  

back t o  this room. I ' m  going t o  ask you t o  do several  t asks  now. 

I n  each case I w i l l  tel l  you what I want you t o  do, then give you 

some t i m e  t o  do the  task. After each task  I w i l l  give you 3 minutes 

t o  j u s t  re lax  before  I present the  next task. After  t h e  l a s t  t a s k  

there  w i l l  be a 15 minute relaxing period when you can re lax  again 

as  much a s  possible. 



S e r i a l  Sevens 

I n  a few moments P am going t o  t e l l  you a number. I want you 

t o  subt rac t  7 from that number, and then subt rac t  7 from t h a t  answer, 

and then subt rac t  7 again, and keep on subtract ing 7 u n t i l  I t e l l  ysu 

t o  stop. Do not  say your answers out loud, Do all the  subtract ing 

s i l e n t l y .  After 3 minutes I w i l l  t e l l  you to  s top and give m e  t h e  

number you have reached. W e  have been using t h i s  s e r i a l  7 ' s  t ask  

with qu i te  a number of people now and w e  are finding t h a t  the  answer 

a person ge t s  cor re la tes  highly with t h e i r  I .Q.  So I want you t o  do 

as w e l l  as you can. A r e  you ready? O.K. The number is  1000, go ahead 

and s t a r t  subtracting.  



Terminating Serial Sevens 

Stop.. . Tell m e  your answer (write down the answer). Y Q ~  did  

very w e l l ,  Just relax now for 3 minutes. Again use whatever strategy 

you usually use to  relax. . .  Just go ahead and relax. 



Readfng Task 

O.K. Thatvs f i n e  f o r  now. The next  task is a reading task.  

P am going t o  give  you two passages t o  read. Af te r  you f i n i s h  each 

passage, I wil l  ask you some questions t o  see how w e l l  you remember 

what you read. 

Here is the  f i r s t  passage. Read it s i l e n t l y  and then burn t h e  

card over. 

0 . 0 0 - 0 0  

(After t he  last question of t h e  last passage, say) . 
That's a l l  f o r  t h e  reading task.  Now I want you t o  r e l ax  - 

again f o r  3 minutes. Use whatever s t r a t egy  you usua l ly  use to  

relax.. .  Ju s t  go ahead and re lax .  



FORM C-9 

Scient i f ic  discovery and advancing techno1 ogy are  continuously a1 te r ing  
the world in which Mary and Dick will work as adults.  Inventions undreamed 
of a decade ago have become r e a l i t i e s  but these i n  t h e i r  t u r n  will become 
obsolete. I f  Dick, f o r  example, prepares fo r  the  f i e l d  of automobile main- 
tenance, he will employ tools and procedures which - in t h e i r  efficiency and 
precision - will make his fa ther ' s  current equipment appear qui te  crude. 
Should Mary become a stenographer, the improvement in the en t i r e  communication 
process will  radical ly  a f f ec t  her respons ib i l i t ies  and the demands on her s k i l l s .  
Shorthand i s  now employed l e s s  frequently than before, and a1 though typing may 
always be indispensable i t s  use will vary w i t h  the  rapid advance in d ic ta t ing  
equipment. Mary's supervisor can, by touching a button, secure data from a 
central location several miles away. Telephone conversations can be processed 
almost instantaneously. Records a re  kept on microfilm rather  than i n  the 
cumbersome f i l e s  which were formerly used. Throughout the world of work, 
and indeed throughout 1 i f e ,  machines will continue to  increase enormously 
the accuracy, volume, and speed of work which i s  accomplished. 



FORM C-10 

Future advances in  electronic  communication will  profoundly inf l  uence 
the 1 i ves of Mary and Dick. The computer which is  a1 ready requiring new 
types of skills i n  industry,  will rev01 utionize commerce, business, and 
education since i ts  messages will  be conveyed almost immediately to  any 
point in the world. In the Age of Computers, the business executive will  
u t i l  ime microwave channel s carrying visual and auditory messages across 
any distance; the housewife will stop via video-phone. The family radio 
and television will receive,  almost a t  once, programs from any part  of 
the world. Information of a l l  sor t s  from newspapers, periodicals,  and books 
- in f a c t  the contents of en t i r e  l ibrar ies  - will be stored in computers 
in world 1 ibrary centres which will make exis t ing data on any ccnceivable 
subject  available to  teachers, scholars, s c i e n t i s t s ,  professional men, and 
other  individual s . One i nevi tab1 e consequence of this ins tan teous com- 
munication in a1 1 1 i kel ihood will  be the gradual adoption of a universal 
language. Although i n i t i a l l y  i t  will be ut i l ized by the  world's peoples 
as  an adjunct t o  t h e i r  native tongues, this international language should 
eventually supplant local tongues altogether. Conceivably t h i s  language 
will  be English - o r  a derivative thereof - since approximately one f i f t h  
of the world's population a1 ready speak o r  comprehend Engl i sh .  Instant  
communications in a uni versa1 1 anguage should, moreover, provide one basis 
on which world peace can be realized. I f  anxiety concerning war were a t  
a minimum, then the worl d ' s  peoples would be able to  devote themselves 
constructively to  the solution of such important social problems as heal t h ,  
1 ongevi t y  , and achievement . 



FORM D-9 

Bob and Jane have assumed tha t  they may eventually choose some branch 
of  medicine as  the i r  future profession. A recent school incident indicates ,  
however, t h a t  Bob's interestmay l a t e r  become absorbed in an analysis of the 
human mind. One day, discussing the differences between human beings and 
animals w i t h  his science instructor ,  Bob discovered tha t  human mentality d i f f e r s  
pr incipal ly  from animal mentality in i t s  a b i l i t y  to  deal w i t h  symbols. He 
learned tha t  a symb~l i s  a sign o r  word referr ing to something l i k e  an object ,  
a person, o r  a concept; v i r tua l ly  a l l  knowledge i s  transmitted through symbolic 
expression. He himsel f ,  1 i ke a1 1 other human beings, was constantly employing 
symbols. The l a t t e r  a re  used i n  a1 1 oral and written communication as we1 1 as 
in the specialized f ie lds  of mathematics, music and a r t .  Bob a lso  learned 
t h a t  disturbances in human emotions a re  l ike ly  to  a f f ec t  adversely the mind 
use of symbols. Subsequently, as he discussed his newly acquired insights  
w i t h  his s i s t e r ,  Bob attempted to  explain a few of the mind's complex funct 
t6 her. He i s  beginning to  real ize  tha t  psychology, the systematic study of 
man's mind and emotions, is one of our 1 eading sciences. 

' s 

ions 



FORM D-1Q 

I f  Bob and Jane study psychology i n  college, they will fur ther  penetrate 
the complexities of the human mind. Learning tha t  the  mind and the emotions 
a re  closely related,  they will discover tha t  v i r tua l ly  a1 1 problems which 
may dis t rub an individual a re  associated i n  some degree w i t h  his emotional 
l i f e .  A person's "emotional adjustment" not only a f f ec t s  his  own happiness 
and s t a b i l i t y ,  but a l so  has a profound influence on tha t  of his associates;  
t h u s  i t  follows tha t  emotions are  a fundamental consideration in a l l  human 
re1 ationships. Psychologists have proved concl usively t h a t  harmony o r  
discord among persons, f a r  from occurring by chance, can be explained by the 
same principle of cause and e f fec t  which operates in other  f ie lds  of science. 
There appear to  be two environmental causes of d i f f i c u l t i e s  among people; 
f i r s t ,  the ear ly  experiences w i t h i n  the immediate family and second, the 
cu l ture  in which the individual matures. The scholars i n  various areas of 
study such as anthropology, sociology, and s t a t i s t i c s  have joined the psycho- 
l o g i s t  in investigating this complex f ie ld .  The probl ems of human relat ionships 
confronting our present-day society a re  both baff l ing and challenging. As 
in te l l igen t  c i t izens  we can contribute to t h e i r  ultimate solution by trying 
conscientiously to  understand our own behavior. Such injunctions as "Don't 
take yourself too seriously!" have in the past been fashionable attempts t o  
dispose of personal problems. However, they a re  1 i t t l  e more than avoidance 
mechanisms which ignore the real causes of behavior; in l i g h t  of current 
psychology they may i n  f a c t  be considered anachronistic. 
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