
p=g8erE::±vC=eyan°d£ALu=:gee:LF=S=Sch==9ateL±on
on  Reducing  Thro  Measures
o£  Physiological  Arousal

A  Thesis
Presented  to

The  Faculty  of  The  Graduate  School
Appalachian  State University

|n Partial  Fulf illment
Of  the  Requirements  For  The  Degree

Master  of  Arts

by

::g:zaGfyng:3



Approved  by:

The  Efficacy  of  Live  Versus  Taped
Progressive  and  Autogenic  Relaxation

on  Redrcing  Two  Measures
of  Physiological  Arousal

by
Bermy  Goodman

'.cJjG/-4-
Associate  Prof essor  of  Psychology

Jg~t `€
Dean  of   the  Gradu School



ACKNOELEDGEMENTS

ill

The  completion  of  this  study  would  not  have  been  possible  without  the

patience,  understanding,   and  assistance  of  many  friends  and  colleagues.     To

those  not  mentioned  here  I  express  my  deepest  appreciation  for  helping  me

to  attain  this  milestone.     First,   I  would  like  to  thank  the  members  of  ny

colmittee  Dr.   William  Knight,  Dr.   Richard  Levin  and  Dr.   Henry  Schneider  for
•,

their  guidance  throughout  this  research.     To  Dr.   Frank  Terrant,   I  express  a

special  thanks  for  his  support  and  invaluable  assistance  with  the  statistics.

To  Larry  Currie  and  Janet  Watt  I  express  appreciation  for  their  wamth  and

friendship  which  helped me  through  the  rough  times.     Special  acknowledgement

goes  to  Dr.   Dumont  Schmidt  who  initiated  ny  interest  in  biofeedback,   served

as  ny  committee  chairman  until  his  departure  from  A.S.U.,   and  whose  frieridship

has  meant  so  much  to  me  over  the  past  six  years.     To  Teresa  Isaacs   I  would

like  to  express  my  sincere  gratitude  for  her  friendship,   and  seemingly  un-

limited  patience  and understanding  while  typing  the  final  copy  of  this  paper.

Lastly,   I  would  like  to  dedicate  this  paper  to  ny  loving  fiance,  Pamela  Allan,

for  believing  in  me,   loving  and  supporting  me  throughout  the  collpletion  of  ny

graduate  work.



iv

Table  of  Contents

Acknowledgements  ........................   ®   .   .   .   iii

I,ist  o£  Tables  .............................

Abstract................................

Introduction..............................

Review  of  Literature  ..........................
`,

Methodological  Questions:     Procedural     .................

Statement  of  the  Problem  ........................

Methodology..............................

Results       ,,,,,     ®     ,,,,     ®     ,,,,,,,,,,,     ®     ,     ®     ,,,,,,,

Discussion...............................

References................................

Appendix  A-1

Appendix  A-2

Appendix  a

Appendix  C

Appendix  D

Appendix  E

Progressive  Procedure    .................

Autogenic  Procedure     ............... ®   .   .   .

Contract  for  Participation  ...............

State  Anxiety  Measure    ....   ;   ............

Data  Sheet  .......................

Statistical  Tables  ...................

V

vi

1

4

7

10

12

16

20

24

27

29

31

32

33

34



V

LIST  0F  TABLES

Table    1:     Analysis  of  Variance  for  Total  Tenperature  Change.

Table    2:     Means  and  Standard  Deviations  for  Total  Tenperature  Change.

Table    3:     Analysis  of  Variance  for  Session  I  Texperature  Change.

Table    4:     Means  and  Standard  Deviations  for  Session  I  Temperature  Change.

Table    5:     Analysis  of  Variance  for  Session  11  Temperature  Change.
•,

Table     6:     Analysis  o£  Variance  for  Total   E.M.G.   Change.

Table    7:     Means  and  Standard  Deviations  for  Total   E.M.G.   Change.

Table    8:   ` Analysis  of  Variance  for  Total  Temperature  Change.

Table    9:    Means  and  Standard  Deviations  for  Total  TeIlperature  Change.

Table  10:     Multiple  t-test  for  Total  Terlperature  Change.

Table  11:     Analysis  of  Variance  for  State  Arixiety  Change.

Table  12:     Means  and  Standard  Deviations  for  State  Anxiety  Change.

Table  13:     Analysis  of  Variance  for  Pre-treatment  State  Anxiety  Measures.

Table  14:    Means  and  Standard  Deviations  for  Pre-treatment  State  Anxiety  Measures.

Table  15:     Covariate  Analysis  of  Variance  for.  Total  Tellperature  Change.

Table  16:     Analysis  of  Variance  for  Post-treatment  State  Anxiety  Measures.



vi

ABSTRACT

The  effects  of  abbreviated  progressive  (P.R.)  and  autogenic  relaxation  (A.R.)

presented  live  and  tape  recorded  were  coapared with  a  self-relaxation  control

procedure  on  reducing  two  measures  of  physiological   arousal.     The  independent

variables  were  1)  progressive  versus  autogenic  relaxation,   and  2)  live  versus
•,

tape  recorded  presentation.     The  dependent  measures  of  physiological  arousal

weHe  1)   surface  skin  texperature  of  the  dominant  hand,   and  2)  muscle  action

potential  levels  of  the  frontalis  r"scle.     A  pre-  and post-treatment  state

anxiety  scale  was  administered  to  assess  state  anxiety  change.     Fifty  under-

graduate  male  subject  volunteers  were  acquired  from  classes  at  Appalachian

State  University  for  participation  in  this  study.     The  subjects  were  evenly

assigned  (N=10)   to  the  following  conditions:     1)  P.R.   live,   2)  P.R.   taped,

3)  A.R.   live,   4)  A.R.   taped,  5)   self-relaxation  control.     On  the  order  of  ran-

dom  assigrment,   each  subject  was  scheduled  for  two  treatment  sessions  at  the

same  time  of  day,  approximately  seven  days  apart.     Hypothesis  I  predicted  that

abbreviated  P.R.   presented  live  and  taped  would  be  more  effective  than  like

presentations  of  A.R.   in  reducing  frontalis  rmiscle  tension  and  in  increasing

surfa-ce  skin  temperature  of  the  dominant  hand.     The  results  failed  to  support

this  hypothesis.     Analysis  of  the  temperat:ure  data  found  taped  A.R.   superior

to  all  other  conditions  in  producing  significant  increases  in  surface  skin

teaperature.     Further,  analysis  of  the  EMG  data  failed  to  achieve  significant

results.     Hypothesis   11  predicted  that  P.R.   and  A.R.   presented  live  and  taped

would  be  superior  to  the  self-relaxation  control  procedure  in  affecting  these

changes.     The  results  failed  to  suppoL-`  this  hypothesis.     The  self-relaxation
-'

\

control  procedure  produced  significantly  greater  increases  in  surface  skin

temperature  than  occurred  in  all  other  conditions  with  the  exception  of  taped

A.R.     The  lack  of  achieving  significant:  EMG  changes  also  failed  to   support  this
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hypothesis.     With  regard  to  the  state  anxiety  measure,   the  current  results

found  live  presentation  superior  to  taped presentation  in  producing  significant

decreases  in  state  anxiety.    All  other  effects  and  interactions  failed  to

achieve  significance.     Specific  suggestions  for  replicating  this  study  and

in  determining  the  eff ects  of  other  relaxation  procedures  on  various  measures

of-. physiological  arousal  were  made.



INTRODUCTION

In  developing  a  historical  perspective  on  biof eedback  techniques,   two

areas  of  theoretical  advancement  are  noted;   pre  1960's,   and  mid  1960's  to

present.     Prior  to  the  1960's,  a  strict  dichotony  was  maintained  between  the

t}.. es  of  responses  subject  to  classical  and  instrumental  conditioning  tech-

niques  (Skinner  1938).     Ancient  philosophers  first  proposed  the  theory  in
•,

which  reason,  associated  with  the  involuntary  reactions  of  the  skeletal  mus-

culature  was  considered  superior  to  the  visceral  and  glandular  responses

associated  with  emotion.     Furthe`r  advancement  of  this  theory  was  provided  by

-Bichat,  a  French  neuroanatomist  who  cliff erentiated  between  the  cerebrospinal

systen  under  control  of  the  great  brain  and  spinal  cord  from  the  dual  chain

of  ganglia  (little  brains)  which  runs  down  either  side  of  the  spinal  cord.

The  fomer  controls  responseL.  of  the  skeletal  musculature  while  the  latter

dominates  visceral  or  autonomic  responses   (Miller,   1969,  Davidson  and

Krippner,   1971).

Following  this  theoretical  foundation,   early  learni'ng  theorists  proposed

the  superiority  of  instrumental  conditioning  procedures  over  classical  con-

ditioning  techniques.     The  former  was  thought  to  be  related  to  skeletal

responses,   the  latter  to  autonomic  or  visceral  responses.     As  late  as  1961

this  dichotony  renained virtua.lly  unchallenged,  appearing  in  such  respected

learning  texts  as  Kimble  (1961).     In  a  review of  the  literature  current  to

1961  which  addressed  learning  theory  and  conditioning,  Kimble  offered  the

following   surrmary  (1961  p.    101):

nAlthough  autonomically  mediated `\:\eactions  such  as  the  G.S.R.

and  vasoconstriction  are  readily  conditioned  classically,   they

seerl  impossible  to  condition  by  instrurnental  methods."



From  the  mid  to  late  1960's,  this  null  hypothesis  that  autonomic  responses

could  be  conditioned  instrumentally  underwent  a  number  of  challenges.     Several

studies  had  produced  evidence  of  the  conditioning  of  such  involuntary  responses

as  the  a.S.R.,  pulse  retardation,   and  vasoconstriction,  being  conditioned  by

instrumental   techniques   (Kirmel,   1967,  Kimble,   1961).     However,   the  results  of

all  such  studies  were  plagued  by  the  possible  confound  of  skeletal  responses

having  an  effect  `.on  visceral  responses,   thereby  making  it  ixpossible  to  con-

clude  that  changes  in  the  latter  were  the  sole  product  of  instrumental  condi-

tioning.     In more  specifically  addressing  this  issue,  Miller  (1969  p.   435)

stated:

"Responses  that  are  the  easiest  to  measure,  namely  heart  rate,

vasomotor  responses  and  the  galvanic  skin  responses,  are  known

to  be  affecte.d  by  skeletal  responses,   such  as  exercise,  breath-

ing  and  even  tensing  of  certain lmscles,   such  as  those  in  the

diaphram.     Thus  it  is  hard  work  to  rule  out  the  possibility  that,

instead  of  directly  learning  a  visceral  response,  the  subject  has

learned  a  skeletal  response,   the  performance  of  which  causes  the

visceral  change  being  recorded. "

In  an  endeavor  to  control  skeletal  muscle mediation,  Nell  Miller  and  his

associates  perfomed  a  series  of  animal  studies,  using  the  drug  curare  to

paralyze  the  skeletal  musculature.     In  an  initial  study,  Miller  and  Carmona

(1967)   successfully  conditioned  the  salivation  response  in  water  deprived  dogs

using  instrumental  training  methods,  but  later  failed  in  atteapting  to  control

possible  skeletal  mediation  in  this  response  using  curare  (Kimel,   1967).

Later,  Trowill   (1967)  produced meager,  yet  significant,   reductions  in  the

heart  rates  of  curarized  rats  with  instrumental  1eaming  procedures.     Finally,

Miller  and  Dicara  (1967)  were  able  to  nshape". the  heart  rates  of  these  animals



to  criterion  of  increasing  and  decreasing  di££iculty  with  a  discrimination

reward  training  procedure.     Thus,  the  Miller  studies  successfully  proved  the

use  of  instruniental  conditioning  in  the  modification  of  visceral  or  autonomic

responses.     This  basic  research  has  since  received  a  great  deal  of  support

from  later  studies,  all  of  which  offered  abundant  evidence  indicating  the  tra-

ditional  learning  theory  dichotolny  was  erroneous   (Kirmel,   1967,   Davidson  and

Kippner,   1971).     `.

The  impact  of  these  early  studies  was  crucial  in  laying  the  foundation

for  the  development  of  modern  biofeedback  techniques.     Miller  (1969)   addressed

the  use  of  instrumental  conditioning  of  autonomic  responses  in  h`man  subjects.

He  suggested  the  use  of  an  analogue  tone  to  provide  the  subject  with  continual

feedback  as  to  changes  in  various  pkysiological  functions.     Aside  from  the  use

of  analogue  f eedback  as  a  measure  of  fluctuation  in  a  particular  physiological

response,   it  would  also  serve  as  a  reward  to  subjects  who  could  learn  to  con-

trol  the  tone  and  thereby  obtain  control  over  the  response.     A  procedure  of

this  nature  held much  promise  in  the  clinical  treatment  of  various  physiolog-

ical  disfunctions.     By  the  late  1960ls  biofeedback  training  of  this  nature  had

gained widespread  acceptance.     A  concise  clef inition  of  tbis  training  procedure

is  provided  by  Stoyva  (1976  p.   12)   in  the  following  comment:

''Biofeedback  training  consists  of  detecting  an  electri-cal  signal

generated  by  some  bodily  tissue.     This  signal  is  amplified  and

then  used  to  trigger  a  visual  or  auditory  display,  thus  providing

the  subject  with  continuous  infomation  as  to  his  progress  in  con-

trolling  the  signal;   the  subject  is  connected  in  a  feedback  loop

with  some  physiological  response  he  himself  is  generating."



REVIEW  OF   THE  LITERA"RE

One  of  the  major  areas  of  biof eedback  research  has  centered  around  the

development  of  electronyography,   the  growth  of  which  spans  about  forty  years.

Cited  as  the  birth  of  this  technique  is  the  pioneering  work  of  neurophysiolo-

gi.Sts  Adrian  and  Bronk  (1929)  who  first  proposed  the  cormection  between  elec-

trical  signals  generated  by  the  muscles  reflecting  an  accurate  measurelnent  of

musicle  activity.  `.  During  the  years  following  this  initial  work,  research

appeared minimal  until  a  new  surge  of  interest  was  facilitated  in  the  early

1960's.     These  studies  focused  on  the  investigation  of  single  motor  unit

training.     Harrison  and Mortensen  (1962)  presented  the  initial  findings  indi-

cating  that  subjects  could  learn  voluntary  control  over  individual  motor  units

(Basmajian  1979).     Subsequent  studies  expanded  this  line  of  investigation  into

a  broader  perspective,   encompassing  the  psycho-physiological  studies  of  gross

motor  muscles.     Improved  instrumentation,   the  product  of  post  WWII  technological

advancements,  provi.ded  the  means  by  which  precise  measurement  of  muscle  action

potentials  could  be  conducted.     This  vastly  increased  the  current  knowledge  of

"scle  physiology.

Budzynski   (1969)   represents  a  classic  study  in  this  area  in  which  analogue

feedback  of  muscle  action  potentials  proved  very  effective  in  aiding  subjects

to  reach  states  of  deep  muscle  relaxation.     Continuous  f eedback  was  provided

by  means  of  an  analogue  tone  which  varied  in  pitch  as  a  function  of  lmscle

tension  levels.     The  ilnplementation  of  analogue  feedback  substantially  reduced

the  amount  of  training  time  required  for  subjects  to  reach  deep  muscle  relaxa-

tion  as  compared  to  more  conventional `u-\echniques.     During  subsequent  years,

more  precise  instrumentation  of  this  process  gave  birth  to  clinical  EMG  feed-

back,   the  applications  of  which  have  been  extensively  described  (Brown,   1977,

Basmajian,   1979,   Schwartz  and  Beatty,   1977,   Wickramasekera,   1976).



During  the  time  that  clinical  E.M.G.   feedback  was  making  its  debut  in  the

late  1960's,  another  line  of  research  was  gaining  momenttm,   centering  around

the  operant  conditioning  of  the  vasomotor  response  or  peripheral  blood  flow.

The  possibility  of  producing  significant  alterations  in  this  response

resulting  in  either  vasoconstriction  (decreased  blood  flow)  or  vasodilation

(iLtreased  blood  flow)  had  previously  been  indicated  by  individuals  trained

in  hatha  yoga.     These  individuals  appeared  to  demonstrate  some  degree  of  con-
I

•1

trol  over  this  response  by  using  mediative  exercises  which  produced  changes

in  surface  skin  terrperature,   the  direct  result  of  changes  in  blood  flow.     Also,

a  relaxation  exercise  developed  by  Schultz  and  Luthe  (1969)  had  demonstrated
-:'capacity  to  produce  changes  in  the  surface  skin  teaperature  of  the  hand  by

means  of  thermal  imagery.     In  one  of  the  earliest  experiments  of  this  nature,

Schultz  (1926)   found  that  subjects  who  imagined  their  hand  was  exposed  to  heat

were  able  to  produce  an  increase  of  2°  C  in  hand  terxperature  (Barber  et.   al.   1975-

1976).     magining  vyarmth  in  the  hand  produces  vasodilation,   thereby  increasing

surface  skin  terxperature  due  to  increased  blood  flow  through  peripheral  vessels

of  the  hand.     The  reciprocal  reaction  or  vasoconstriction  results  in  decreases

in  surface  skin  tellperature.

By  the  late  1960's  evidence  was  mounting  for  voluntary  control  over  the

vasomotor  responses.     However,  as  in  the  earlier  Miller  studies  focusing  on

changes  in  heart  rate,   skeleta.1  muscle  reactions  were  also  known  to  exert  a

signif icant  influence  over  changes  in  peripheral  blood  flow.     Snyder  and  Nobel

(1968)   controlled  for  this  confound  by  using  EMG  instrtmentation  to  monitor

muscle  activity  in  .the  arm  and  hand  bei.ng  trained.     Results  of  this  study

supported  those  of  previous  investigations,   all  of  which  conf irmed  the  human

capa/city  to  learn  voluntary  control  o,f  the  vasomotor  response.



The  first  clinical  applications  of  learned vasomotor  control  were  initi-

ated  by  the  Menninger  group  using  themal  feedback  for  the  treatment  of  mi-

graine  headaches.     By  accident,   these  investigators  found  that  subjects  who

were  able  to  produce  large  increases  in  hand  temperature  could  prevent  the  on-

set  of  a  migraine  beadache.     Thermal  feedback  was  used  to  augment  autogenic

suggestions  of  wamth  and  heaviness.     Visual  analogue  feedback  was  provided

by  a  light  bar  displayed  on  a meter  which  would  raise  and  lower  as  a  function

of  increases  and  decreases  in  skin  temperature.     The  combination  of  thermal

feedback  and  autogenic  relaxation  produced  consistent  increases  in  hand

teaperature.     Subsequent  research  has  supported  these  findings,   indicating

that  learned  tenperature  control  when  used  in  this  manner,  can  be  reliably

used  in  the  treatment  of  vascular  disorders  (Blanchard  and  Epstein,   1978).

Contexporary  EMG  and  thermal  biof eedback  training  programs  frequently

incorporate  relaxation  procedures  in  the  treatment  process.    Among  the  f irst

to  emphasize  the  importance  of  relaxation  techniques in  biof eedback  training

were  Budzynski,   Stoyva  and  their  associates  who  found  home  practice  in  relaxa-

tion  to  be  a  primary  component  of  successful  EMG  training  in  the  treatment  of

tension  headaches   (Barber  et.   al.,   1975-76  p.   Xxiv).     Also  as  noted  above,

relaxation  procedures  were  found  to  play  an  important  role  in  the  treatment  of

stress  related  disorders.     Biofeedback  assisted  relaxation  provides  the  sub-

ject  with precise,  continuous  information  regarding  the  effect  that  a  par-

ticular  relaxation  exercise  is  having  on  an  on-going  physiological  response.

The  integration  of  these  individual  techniques  would  therefore  seen  desirable,

as  each  adds  a  unique  component  to  the  overall  treatment  process  which  appears

to  be  more  eff ective  than  when  each  is  used  separately.



RETHODOLOGICAI.   QUESTIONS:      PROCEDURAL

There  are  a  number  of  methodological  questions  which  ne.ed  further  con-

sideration  in  the utilization  of  relaxation procedures  with  biof eedback  train-

ing.     One  such  area  involves  what  eff ects  cliff erent  relaxation  procedures  may

h{-.-- `e  on  physiological  neasurements  of  arousal  and/or  relaxation  when  presented

in  either  a  nlive"  or  tape  recorded marmer.     Information  of  this  nature  would
•,

be.`beneficial  in  the  standardization  of  treatment  procedures  in  either  clinical

or  experimental  settings.

Among  the  first  to  investigate  live  vs.   tape  recorded  instructions  as

independent  variables  was  Barber  (1964)  who  measured  the  effects  of  these

variables  on  dypnotic  suggestibility.     Eight  standardized  hypnotic  suggestions

were  presented  to  thirty-three male  subjects  assigned  to  two  treatment  groups.

Croup  A  received  hypnotic  sut;gestions  presented  nlive'',   that  is  orally  by  the

experimenter.     Those  in  Group  8  were  given  the  same  suggestions  presented  by

means  of  a  tape  recording  of  the  experimenter's  voice.     Included  in  these

suggestions  were  l'am  lowering,  am  levitation,  hand  lock,  thirst  hallucina-

tion,  verbal  inhibition,  body  irmobility,  post  hypnotic-like  response,  and

selective  amnesian  (Barber  and  Calverley,   1963  p.   591).     On  the  basis  of  both

objective  and  subjective  measures,   corrparable  effects  were  found  in  both  '11iveM

and  taped modes  of  presentatio.n.

Later,  Cordon  Paul  explored  live  vs.   taped  presentation  in  two  studies

which  examined  the  relaxation  coxponent  of  systenatic  desensitization.     In

the  first  study,   (Paul  |969c)  abbreviated progressive  relaxation  and  hypnotic

suggestions  were  presented  in  the  live -\voice  mode  to  two  groups  (N=20)  of
•.,

female  subjects  by  the  experimenter.     A  third  control  group  (N=20)  were  in-

structed  to  relax  on  their  own  with  no  specific  directions.     Forearm muscle

tension,  heart  rate,  respiratory  rate.   and  sk.in  conductance were monitored  by



means  of  a  polygraph  as  dependent  measures  of  physiological  arousal.     Subjects

were  run  individually  for  two  treatment  sessions  scheduled  exactly  seven  days

apart.     Results  indicated  that  progressive  relaxation  produced  signif icantly

greater  reductions  in  physiological  arousal  as  coxpared  to  both  hypnotic

suggestions  and  the  self-relaxation  control  procedure.     These  results  were

also  consistent  across  both  treatment  sessions.

In  a  subsequent  study,  Paul  and  Timble  (1970)   repeated  these  experimental
\,

procedures  with  the  sole  exception  of  presenting  both  types  of  relaxation  pro-

cedures  by  means  of  a  tape  recording.     As  opposed  to  the  f irst  study,   the

experimenter  was  not  present  in  the  laboratory  during  the  delivery  of  these

procedures.     A  collparison  of  physiological  measures  obtained  during  both

studies  failed  to  indicate  significant  cliff erences  in  reducing  physiological

measures  between  live  and  taped presentation  in  either  hypnotic  or  control

conditions.     Progressive  relaxation  presented  live,  however,  produced  sig-

nif icantly  greater  reductions  in  ail  measurements  of  physiological  arousal

as  coxpared  to  the  recorded  instructions.    An  explanation  of  the  apparent

superiority  of  live  progressive  relaxation  over. the  taped mode  was  the  pres-

ence  of  response  contingent  progression  in  the  live  condition.     In  this  con-

dition,   the  experimenter  would  not  proceed  from  one  muscle  group  to  the  next

without  an  indication  that  the  current  muscle  group  was  completely  relaxed.

As  this  would  not  be  possible  in  the  taped  condition,  physiological  measures

from  this  group  would  naturally  appear  higher.     Generalizations  of  these

results  was  therefore  limited.

A  review  of  the  literature  from  |970  to  May,   1979  found  only  one  study

which  examines  live  vs.   taped  relaxation  procedures  as  independent  variables.

Israel  and  Beinan  (1977)  conpared  abbreviated  progressive  relaxation  presented

both  live  and  taped  against  a  self  relaxation  control  to  detemine  the



ef f ectiveness  of  each  procedure  in  reducing  measdres  of  physiological  arousal

and  subjective  tension.     Subjects  were  selected  on  the  basis  of  clinical  inter-

views  and  above  average  scores  on  the  Multiple  Affect  Checklist  and  the  Spiel-

berger  Trait  Anxiety  Inventory  to  closely  resenble  a  clinical  population  suf-

fering  from  tension  or  anxiety.     Fourteen  male  and  eleven  female  subjects  were

randomly  assigned  to  both  experimental  and  control  conditions  in  blocks  of

three.     Subjects  were  run  individually  through  three  treatment  sessions  sche-
•,

duled  three  to  four  days  apart  at  the  same  time  of  day.     Between  group  com-

pariscns  in  reduction  of  tonic  heart  rate,  respiration  rate,  and muscle  tension

failed  to  indicate  significant  difference.     However,  both  taped  relaxation  and

the  control  procedure  were  inferior  to  live  relaxation  in  reducing  subjective

tension,

These  results  are  in  contrast  to  Paul's  (|969c)   earlier  findings  in  which

progressive  relaxation,  presented  live was  superior  to  the  self-relaxation

control  in  reducing  physiological  arousal.    Also,   the  current  results  fail  to

support  Paul  and  Timble's  (1970)   findings  that  live  presentation  is  superior

to  taped  procedures  in  reducing  measurenents  of  physiological  arousal.     Israel

and  Beiman  further  note,  however,  that  failure  of  these  results  in  finding

live  presentation  to  be  superior  to  the  taped  mode  could  be  the  product  of

differences  in  subject  populations  (1977  p.   253).
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STATERENT   0F   THE   PROBLEM

To  date,  no  single  investigation  has  combined mode  of  presentation  with

two  relaxation  procedures  to  examine  effects  on  physiological  arousal.     A

study  which  synthesizes  these  variables  would  be  necessary  in  order  to  provide

further  generalization  of  results  to  both  experimental  and  clinical  populations.

In  the  investigations  of  Paul   (1969c)  and  Paul  and  Timble  (1970)   live  vs.   taped

modes  of  presenta'tion  were  examined  in  two  separate  studies,   creating  the  need

for  a  similar  investigation  in  which  these  variables  are  tested with male  sub-

ject:j`.~    Fu`rthermore,  results  obtained  from  collparing  the  effects  of  live  vs.

taped  procedures  in  reducing  physiological  arousal  were  possibly  confounded  by

response  contingent  progression  in  the  live  condition.     The more  recent  study

of  Israel  and  Beiman  (1977)  controlled  for  this  confound  by  the  experimenter

systenatically  moving  from  one muscle  group  to  the  next  without  regard  to  total

relaxation  in  the  current  muscle  group.     This  study,  however,  used  a  clinical

population  composed  of  both  sexes  and  investigated  only  pro.gressive  relaxation

presented  live  and  taped.

The  present  study  departs  from  those  discussed  above  on  several  procedural

variables.     Relaxation  procedures  used  in  this  study  include  abbreviated  forms

of  progressive  and  autogenic  relaxation  (herein  termed  P.R.   and  A.R.)  presented

live  and  tape  recorded.     Progressive  relaxation,   developed  by  Edmund  Jacobson

is  a  process  of  systematically  moving  throughout  the  body,   tensing  and  relaxing

various  muscle  groups.     Attention  is  directed  towards  noticing  the  difference

between  feelings  of  tension  and  relaxation.     The  current  study  used  a  modified

version  of  a  P.R.   procedure  (Appendix  A-1)   adapted  from  Barbara  Brown  (1977).

Autogenic  relaxation  utilizes  suggestions  of  heaviness,  warmth,   and  calmness

throughout  the  body.     The  training  process  includes  listening  to  a  series  of

such  statements,   each  of .which  focuses  on  a  specific  part  of  the  body.     Following
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each  statement,   a  pause  is  allowed  for  mental  repetition  of  the  phrase.     A

modified  version  of  an  autogenic  procedure  (Appendix  A-2)  was  used  in  the  cur-

rent  study   (see  reference  note).

Changes  in  surface  skin  texperature  of  the  dominant  hand  and variations

in  frontalis    muscle  tension  were  monitored  as  dependent  measures  of  physio-

logical  arousal.     In  addition,  a  pre-  and  post-treatment  state  anxiety  scale

was  administered `,to  assess  changes  in  state  anxiety.     Further,  an  all  male

population was  used  to  control  for  possible  effects  of  opposite  sex  interac-

tions  between  the  experimenter  and  subject.

The  following  hypotheses  were  posited  regarding  the  interrelationship  of

these  variables:     1)  abbreviated  P.R.  presented  in  both  live  and  tape  recorded

modalities  would  be more  effective  than  like  preseritations  of  A.R.   in  reducing

muscle  action  potential  levels  of  the  frontalis    muscle  and  in  increasing  sur-

face  skin  temperature  of-the  dominant  hand;   2)  P.R.   and A.R.  presented  live

and  taped would  be  superior  to  a  self-relaxation  control  procedure  in  producing

these  physiological  changes.
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METHODOLOGY

Subjects

Fifty  undergraduate  males,  acquired  from  classes  at  Appalachian  State

University,  Boone,  N.C.,  volunteered  for  participation  in  this  study.     Each

subject  was  briefly  questioned  to  assure  for  no  previous  experience  in  medita-

tion,  yoga,  or  any  type  of  relaxation  procedure.     All  subjects  were  required

to  sign  a  contract  which  specified  the  conditions  of  their  participation

(Appendix  8).

EE±  4rp€=i__e__F_y_ Measure

The  A-State  scale  of  the  Spielberger  State-Trait  Anxiety  Inventory  was

selected  for  use  in  this  study  to  provide  a  means  of  evaluating  changes  between

pre-  and  post-treatment  state  anxiety  (Appendix  a).     The  A-State  scale  is  com-

prised  of  twenty  statements  designed  to  evaluate  feelings  of  Mtension,  nervous-

ness,  worry,   and  apprehensioTin  at  a  given  roment  (Spielberger,   Gorsuch,   and

Lushene,   1970,  p.   3).     Research  with  the  A-State  scale  has  indicated  that  scores

increase  as  a  prodr`ct  of  various  forms  of  stress,  and  decrease  after  relaxation

training  (1970).

Design

A  2  by  2  factorial,   random  groups  design  was  used  in  which  type  of  pre-

sentation  (live  vs.   tape  recorded)   and  type  of  induction  (P.R.,  A.R.)  were  the

independent  variables  manipula.ted.     In  addition  to.  these  groups,  a  self-relaxa-

tion  control  procedure  was  included  in  which  subjects  were  instructed  to  relax  on

their  own  without  the  aid  of  a  specific  relaxation  procedure.     Two  dependent  mea-

sures  of  physiological  arousal  were  used:     A)  average  decrease  in  mlscle  action

potential  levels  of  the  frontalis  musc``i.`e;   a)  average  increase  in  surface  skin

texperature  of  the  hand.     A  two-way  multivariate  analysis  of  variance  (between

and  within  ,groups)  was  ernployed  I:o  determine  the  main  effects  and  interactions.

J
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Experimental ±
Two  adjacent  rooms  were  used  for  this  study,   one  of  which  housed  the

biofeedback  instruments  and  all  other  equipment.     Subjects  entered  a  second

room which was  furnished with  a  reclining  lounge  chair  for  the  subjects  to  sit

in  during  the  treatment  process.     A  second  straight  back  chair  was  placed  off

to  the  right  of  this  one  for  the  experimenter  to  use  while  conducting  live

presentations.     An  8  oin  speaker  was  placed  on  top  of  a  small   end  table  which

was  placed  to  the  left  of  the  lounge  chair.     All  tape  recorded  relaxation

procedures  were  played  through  this  speaker.     The  experimental  room was  dimly

lit  by  two  directional  laps  mounted  on  the  wall  about  three  f eec  above  the

back  of  the  lounge  chair.     Directly  below  the  larrps  was  a  one-way  observational

mirror  to  permit  observation  of  the  subjects  fron  the  instrument  roon  during

the  treatment  process.

Apparatus  and  Physiological Measures

An  Autogen  series   1700  feedback  nyograph  was  used  to  monitor  variations

in muscle  action  potential  levels  of  the  frontalis    muscle  at  a  bandpass  set-

ting  of  100-200  H.Z.     Standard  electrodes  were  placed  on  the  forehead  with  the

ground  placed  on  the  midline  and  both  active  electrodes  positioned  approximately

one  inch  on  either  side.     This  unit  was  connected  to  an  Autogen  series  5100

pulse  wave  analyzer,  wr,ich  allows  integrated  averaging  of  tbe  data.     The  Autogen

5100  was  set  to  average  microvolt  levels  of  the  frontalis    muscle  over  a  time

interval  of  fif teem  seconds.     The  digital  display  of  this  average  was  set  to

hold  for  15  seconds,   allowing  sufficient  time. to  take  a  temperature  reading

prior  to  taking  that  of  the  EMG.     Variations  in  hand  temperature  were  monitored

by  an  Autogen  series   2000b  feedback  thermometer.     Standard  thermal   electrodes

were  placed  on  the  thumb,  middle  and  fourth  finger  of  the  dominant  hand.     The

meter  scale  selector  of  this  instrument  was  set  at  a  maximum  sensitivity  of
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xl  where  each  increment  equals  1/20  of  a  degree  Fahrenheit.     The  2000b  auto-
.

matically  averages  temperature  changes  in  the  analogue  function.     Temperature

readings  were  taken  by  calibrating  the  needle  of  the  temperature meter  to  zero.

This  changes  the  display  of  the  baseline  teaperature  quantifier,  providing  an

accurate  reading  of  the  current  texperature  level.     Temperature  readings  were

taken  first,   signaled  by  the  "reading  lightw  on  the  Autogen  5100.     This

assured  that  both  tellperature  and  EMG  readings  had  been  averaged  over  a  f if teen
•,

second  time  interval.     A  data  sheet  was  designed  for  recording  all  physiological

measures   (Appendix  D).

Procedure

Subjects  were  randomly  assigned  to  four  experimental  groups  and  a  control

condition  (N=10),  using  the  random  assigrment  procedure  outlined  by  Wood  (1977,

pp.   62-63).     These  conditions  include:     1)  P.R.   live;   2)  P.R.   taped;   3)  A.P.

live;  4)  A.P.   taped;   5)  ;elf-relaxation  control.     Each  subject  was  run  through

two  treatment  sessions  scheduled  over  a  two-week  period,   exactly  seven  days

apart  at  approximately  the  same  time  of  day.    Upon  entering  the  laboratory,

subjects  were  seated  in  a  large  lounge  chair  and  connected  by  the  experimenter

to  the  physiological  measurement  instruments.     In  all  experimental  and  control

conditions,   subjects  received  the  following  instructions.     "The  purpose  of

this  experiment  is  to  assess  the  efficiency  of  different  procedrres  in  facilita-

ting  bodily  relaxation.     Please  assume  a  relaxed position  in  the  chair  and

af terwards  refrain  from  further  bodily  movement  as  much  as  possible.     For  the

next  few minutes,   just  relax  as  best  as  you  can  on  your  owli  with your  eyes

closed."    At  that  point  t:he  experimenter  left  the  room  and  a  five  minute

adaptation  period  began,   the  last  minute  of  which  was  used  to  record  the  pre-

treatment  physiological  measurements.     At  the  end  of  the  adaptation  period,

the  'examiner  re-entered  the  experimental  room     Subjects  in  the  '11ive''  conditions
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received  the  following  instructions:     "In  a moment  I  will  guide  you  through  a

procedure  which will  aid  you  in  reaching  a  state  of  deep  bodily  relaxation.

Please  listen  carefully  and  just  allow yourself  to  go  with  the  process  as  "ch

as  possible."    Depending  on  the  assigned  conditions,   each  subject  then  re-

ceived  either  an  abbreviated  form of  progressive  relaxation  or  autogenic

relaxation.     At  the  end  of  each  relaxation  procedure,  subjects  were  instructed

to  continue  relaxing  for  a  few minutes.     The  experimenter  again  left  the  room

and  a  five  minute  post-relaxation  period  began,   the  last  minute  of  which was

used-lo  take  the  post-treatment  measures.     Subjects  in  the  "taped"  conditions

received  the  same  instructions  except  the  first  sentence  was  modified  to

read,   'lln  a  moment  you  will  hear  a  tape  of  ny  voice  that  will  guide  you  through

a  procedure  .... "    After  giving  these  instructions  the  experimenter  left

the  experimental  room  and  started  the  tape  recorder.     Instructions  were  included

on  the  end  of  both  tapes-to  continue  relaxing  for  a  f ew minutes  which  began

the  five minute  post  relaxation  period.     In  the  self-relaxa.tion  control  condi-

tion,   the  examiner  entered  the  room  after  the  pre-treatment  measure  and  handed

each  sub].ect  a  sheet  of  paper  containing  the  following  instructions:     ''For

the  next  15  minutes  continue  to  relax  as  best  as  you  can  on  your  own  with  your

eyes  closed.     I will  let  you  know when  the  relaxation period  is  over  by  enter-

ing  the  room  and  asking  you  to  open  your  eyes."    The  last  minute  of  the  15

minute  relaxation  period was  used  to  record  the  post-treatment  measures.

Subjects  in  the  five  conditions  were  run  according  to  the  order  of  random

assignment.
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usuLTS

Physiological  Data

Relaxation  in  the  current  study  was  assessed  by  two  measures  of  physio-

logical  arousal;  reductions  in muscle  action  potential  of  the  frontalis    mus-

cle  (MAP),  and  increases  in  surface  skin  teaperature  (S.S.T.)  of  the  dominant

hand.     The  independent  variables  were  1)   live  versus  tape  recorded presentation;

and  2)  progressive  (P.R.)  versus  autogenic  (A.R.)   relaxation.     The  data  was

analyzed  elxploying  a  2  X  2  factorial  analysis  of  variance.

Texperature  Da,ta

Total  telxperature  change  (T.T.C.)  was  assessed  by  subtracting  the  pre-

treatment  reading  from  the  post-treatment  reading  in  each  of  the  two  treatment

sessions.     The  two  cliff erences  were  then  added  together.     Higher  means  are  cor-

related with  an  increase  in  S.S.T.,  which  indicates  a  less  active  state  of

physiological  arousal.     Lower  means  are  interpreted  in  the  opposite manner.

The  analysis  indicated  a  significant  main  effect  for  T.T.C.  with  type  of  in-

duction,  F  (1,36)  =  5.53;  p<.05.     Means  and  standard  deviations  for  the  auto-

genic  and  progressive  conditions  were  1.19  (2.024)   and  -.05  (1. 280)  respectively.

These  results  indicate  that  A.R.  produced  significantly  greater  increases  in

T.T.C.   than  occurred  in  the  P.R.   conditions.     The  two-way  interactions  for  this

measure  failed  to  achieve  significance.     The  anova  surmnary  and means  are  pre-

sented  in  Appendix  E,   Tables   1  and  2.

Session  I  tellperature  change  was  assessed  by  subtracting  the  pre-treatment

reading  from  the  post-treatment  reading.     Means  are  interpreted  in  the  same

mnner  as  was  explained  above.     The  analysis  indicated  a  signif icant  main

effect  for  this  variable  with  type  of  induction,  F  (1,36)  =  4.21;  p<.05.

Means  and  standard  deviations  for  the  autogenic  and  progressive  conditions  were
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1.17   (2.956)   and  -.230   (1.016)   respectively.     These  results  indicate  that  A.R.

produced  significantly  greater  increases  in  S.S.T.   than  occurred with  P.R.

within  the  first  treatment  session.     The  two-way  interaction  for  this  variable

failed  to  achieve  significance.     The  anova  surrmary  and means  are  presented  in

Appendix  E9   Tables  3   and  4.

Session  11  terperature  change  was  assessed  in  the  sane  manner  as  for  ses-

sion  I.     The  means  are  interpreted  in  the  same  manner.     All  main  effects  and

interactions  failed  to  achieve  significance.     The  anova  surrmary  is  prese.nted

in  Appendix  E9   Table  5.

Electronyogra h  Data

Total  EMG  change  was  assessed  by  subtracting  the  post-treatment  reading
il)

from  the  pre-treatment  reading  in  each  of  the  two  treatment  sessions.     The

two  cliff erences  were  then  added  together.     Lower  means  arc.  correlated  with  a

decrease  in  MAPs  of  the  frontalis  lfuscle  which  indicates  a  less  active  state

of  physiological  arousal.     Higher  means  are  interpreted  in  the  opposite  manner.

The  analysis  of  total  EMG  change  failed  to  achieve  significance.     However,   a

trend was  detected,  F  (1,36)  =  3.30;  p  =  .074,  which  indicates  that  live  pre-

sentation  produced  slightly  greater  reductions  in  MAPs  of  the  frontalis  mus-

cle  than  occurred  with  taped  presentation.     The  anova  summary  and  means  are

presented  in  Appendix  E,   Tables  6  and  7.

An  additional  one-way  analysis  of  variance  was  perfomed  to  include  the

control  condition  with  the  four  experimental  groups.     This  analysis  allowed

for  comparisons  to  be  made  between  the  control  condition  and  the  four  experimental

groups  on  the  same  dependent  variables  discussed  above.     Means  are  interpreted

in  the  sane  Tnanner  as  previously  discussed  for  these  variables.     A  significant

main  effect  was  detected  for  total  telxperature  change,  F  (4,45)  =  2.845;   p<.05.

This  result  indicated  that  one  or  more  of  these  groups  cliff ered  significantly
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on  affecting  significant  T.T.C.   increases.     The  anova  surmiary  and means  are

provided  in  Appendix  E,   Tables  8  and  9.

To  determine  which  of  the  groups  differed  significantly,  a  rmiltiple  t-test

was  erlployed with  which  a  critical   difference  was  corrputed.     This  allowed  for

the mean  scores  of  the  f ive  conditions  to  be  corrpared  so  signif icant  differences
.,

could  be  determined.     The  difference  between  these  means  was  significant,   t

(45)  =  16.14;  p<.05.     Conditions  with  mean  scores  which  fell  above  the  critical
•'

difference  value  of  16.14  were  significantly  different  from  all  other  conditions

in  affecting  increases  in  T.T.C.     Thes.e  results  indicate  that  the  autogenic

taped  and  control  conditions  produced  greater  increases  in  T.T.C.   than  occurred

in  all  other  conditions  with  the  greatest  increase  occurring  in  the  control

condition.     Analysis  of  all  other  dependent  variables  failed  to  achieve  sig-

nificance.     The  t-test  summary  is  presented  in  Appendix  E,   Table  10.

State  Anxi Change

Changes  in  sta.te  anxiety  were  assessed  by  subtracting  the  post-treatment

score  from  the  pre-treatment  score.     Higher  means  are  co.rrelated with  an  in-

creased  level  of  state  anxiety.     Lower  means  are  interpreted  in  the  opposite

manner.     The  analysis  indicated  a  significant  main  effect  with  type  of  pre-

sentation,  F  (1,36)  =  8.48;  p<.05.     Means  and  standard  deviations  for  the

live  and  taped  coriditions  were  -4.10   (4.587)   and  .05  (4.211)  respectively.

These  results  indicate  that  live presentation produced  significantly  greater

reductions  in  state  anxiety  than  occurred  in  the  taped  conditions.     The  anova

surlmary  and means  are  presented  in  Appendix  E,   Tables   11  and  12.

In  addition  to  these  measures,  pr.-`-and post-treatment  state  anxiety  scores

were  separately  grouped  and  included  in  the  analysis.     A  significant  main  effect

was  detected  for  the  pre-treatment  scores  with  type  of  presentation,  F  (1,36)

=  5.76;  p<.05.     Means  and  standard  deviations  for  the  live  and  taped  conditions
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wer.e  43.10   (3.986)   and  46.45  (5.031)   respectively.     These  results  indicate  that

a  significantly  greater  level  of  pre-treatment  state  anxiety  existed  in  the

taped  conditions  than  was  present  in  the  live  conditions.     On  the  basis  of  this

finding  it  appeared  that  the  small  number  of  subjects  in  each  cell   (NE10)  pre-

vented  randomization  from  creating  equivalent  groups  prior  to  treatment.     The
`

anova  summary  and  measure  presented  is  in  Appendix  E,   Tables   13  and  14.

The  hypothesis  that  total  terxperature  change  was  significantly  eff ected
`,

A

by  existing  pre-treatment  state  anxiety  was  tested  exploying  a  follow-up

covariate  analysis  of  variance.     The  four  experimental  groups  were  included  in

this  analysis  which  allowed  for  the  assessment  of  I.T.C.  based  solely  upon  the
-€£fects  of  the  independent  variables,  excluding  the  possible  effects  of  pre-

treatment  state  anxiety.     The  analysis  indicated  a  significant  main  eff ect  for

T.T.C.   with  type  of  induction,   F  (1,36)  =  5.24;  p<.05.     The  covariates  for

this  variable  failed  to  achieve  significance.     These  results  indicate  that

even  though  pre-treatment  state  anxiety  differed  among  groups,  it  did  not  sig-

nificantly  effect  the  pattern  of  results.     The  anova  surrmary  is  presented  in

Appendix  E,  Table  15.     Lastly,   analysis  of  the  post-treatment  state  anxiety

scores  failed  to  achieve  significance.     The  anova  summary  is  presented  in

Appendix  E,   Table   16.
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DISOuSSION

Physiological  I)ata

Hypothesis  I  predicted  that  abbreviated  P.R.  presented  live  and  taped

would  be  more  effective  than  like  presentations  of  A.R.   in  reducing  MAPs  of  the

frf`ntalis    muscle  and  in  increasing  S.S.T.   of  the  dominant  hand.     With  regard

to  the  temperature  data,   the  results  indicate  that  A.R.   is  superior  to  P.R.   in

affecting  S.S.T.   increases,   even  within  one  treatment  session.     Further,   the

current  results  found  taped A.R.   to  be  superior  to  live  A.R.   and  P.R.   or  taped

P.R.   in  producing  S.S.T.   increases.

No  significant  results  were  found with  regard  to  reductions  in  frontalis

muscle  MAPs.     However,   a  strong  trend  (p=.074)  was   detected  which  indicated

that  live  presentation.s  produced  slightly  greater  reductions  in  this  physio-

logical  measure  as  coxpared  ?o  taped  presentations  of   the  same.     A  second

trend  further  indicated  the  occurrence  of  this  pattern  even  within  one  treat-

ment  session.

Hypothesis   11  predicted  that  P.R.   and  A.R.   presented  live  and  taped  would

be  superior  to  the  self-relaxation  control  in  af f ecting  these  physiological

changes.     The  results  failed  to  support  this  hypothesis  with  both  physiological

measures.     Analysis  of  the  temperature  data  found  that  with  the  exception  of

the  A.R.   taped  condition,   the`control  procedure  pr-oduced  significantly  greater

increases  in  S.S.T.   as  compared  to  all  other  conditions.     Further,   results  of

the  EMG  data  described  above  also  failed  to  support  this  hypothesis.

i Anxiety Measure
'|J\

No  hypothesis  was  posited  regarding  state  anxiety  change.     However,

analysis  of  this  data  found  live  presentation  to  be  superior  to  taped  presenta-

tion  in  aff ecting  a  greater  reduction  in  total  state  anxiety  change.     Further,
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a  significant  main  effect  with  the  pre-treatment  state  anxiety  measure  was

detected,  which  indicated  that  randomization  failed  to  create  equivalent  groups

prior  to  treatment.     However,  in  a  follow  up  covariate  analysis  of  variance  on

total  temperature  change,   the  effects  of  non-equivalent  groups  failed  to  achieve

significance.

The  results  of  the  current  study  are  inconsistent  with  the  findings  of

Paul   (1969c)   and  Paul  and  Timble  (1970).      |n  the  fomer  study  live  P.R.   produced
•'

significantly  greater  reductions  in  forearm muscle  tension,  heart  rate,  respi-

ratory  rate,  land  skin  conductance  as  compared  to  live  hypnotic  suggestions  and

a  self-relaxation  control  procedure.     Coaparisons  of  these  results  with  those

6.f`  the  latter  study  in  which  tape  recorded  instructions  were  used  found  no  sig-

nificant  cliff erences  between  live  and  taped  instructions.     The  superiority  of

live  P.R.   in  the  fomer  study  was  attributed  to  response  contingent  progression

in  this  condition.     In  a^follow-up  study  Israel  and  Beiman  (1977)  coxpared  live

and  taped P.R.  with  a  self-relaxation  control  procedure  on  reducing  tonic  heart

rate,  respiratory  rate  and  frontalis    muscle  tension.     The  eff ects  of  response

contingent  progression  in  the  P.R.   live  condition  were  controlled  by  the  experi-

menter  systenatically  moving  from  one  muscle  group  to  the  next  without  assuring

for  total  relaxation  in  the  former  muscle  group.     The  results  failed  to  indi-

cate  signif icant  cliff erences  between  either  of  the  three  conditions  on  reduc]..ng

physiological  arousal.     However,  both  taped  P.R.   and  the  control  procedure  were

inferior  to  live  P.R.   in  reducing  subjective  tension.

The  current  study  failed  to  indicate  significant  differences  between  either

type  of  presentation  or  type  of  induction  on  reducing  frontalis    muscle  tension.

However,   a  strong  trend  (p=.074)  was  foJnd  which  indicated  that  live  presenta-

tion  produced  slightly  greater  reduction.  in  this  measure  than  occurred  with

taped presentation.     In  contrast  to  this  finding,   taped A.R.  was  superior  to
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all  other  conditions,  with  the  exception  of  the  self-relaxation  control  pro-

cedure,   in  increasing  S.S.I.  of  the  dominant  hand.

The  fact  that  analysis  of  the  EMG  data  failed  to  indicate  significant

results  poses  an  interesting  question  as  to  what  "scle  group  is  best  suited

for  research  in  measuring  reductions  in  physiological  arousal.     As  a  fine

mo-For  muscle,   the  frontalis  may  be  more  difficult  to  relax  as  coxpared  to  a

gross  motor  r"scle  such  as  the  forearm.     Therefore,   it  is  probable  that  re-
.,

•,

laxation  of  the  frontalis  muscle  is  a  less  accurate  measure  of  overall  re-

duction  of  physiological  arousal  than  would  be  indicated  by  relaxation  of  a

gross  rrotor  muscle.     At  the  time  of  the  current  study,  no  empirical  evidence
-vias  found  which  would  substantiate  this  hypothesis.     However,  monitoring  miscle

tension  in  a  gross  motor  rnuscle may  be  lnore  desirable  in  providing  evidence  of

reductions  in  physiological  arousal  which would more  closely  parallel  evidence

of  the  same  as  indicated  by  increases  in  S.S.T.   of  the  dominant  hand.     Further

clarification  of  this  issue  is  called  for.

With  regard  to  increasing  S.S.I.   of  the  dominant  hand,   the  current  evidence

indicates  that  s`1bjects  can  achieve  substantial  temperature  increases  when

simply  directed  to  relax  on  their  own  without  being  guided  through  specific

relaxation  procedures.     A possible  confound with  this  finding  exists  with  the

procedure  for  the.control  conditions.     Subjects  in  the  control  condition  were

lefF  uninterrupted  by  the  experimenter  for  fifteen  minutes.     For  subjects  who

experience  relatively  low  levels  of  tension  as  collpared  to  a  more  clinical  popu-

lation,   fifteen  minutes  may  be  sufficient  time  to  produce  moderate  levels  of

physiological  relaxation.
•v,\

Lastly,   Israel  and  Beiman  (1977)  found  live  relaxation  superior  to  both

taped  relaxation  and  the  self-relaxation  contr-ol  procedure  in  reducing  sub-

jective  tension.     The  current  results  lend  further  support  to  this  finding.
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Live  presentation  produced  greater  reductions  in  subjective  tension  as  mea-

sured  by  scores  on  the  Spielberger  A-state  scale  than  occurred  in  all  other

conditions.

Suggestions  for Future  Research

The  evidence presented  in  the  current  study  calls  for  further  investiga-

ti-jh  into  the  eff ects  of  various  procedures  in  reducing  measures  of  physio-

logical  arousal.     The  need  for  replication  of  the  procedures  herein  presented
•'

is  apparent  to  detemine  consistency  of  the  current  results.    Further,  repli-

cation  of  these procedures  is  called  for  with  a  clinical  population  suffering

from high  levels  of  tension  and  anxiety.     Finally,  more  empirical  evidence  is

fi-Ceded  to  deterlnine  the  correlation  between  relaxation  of  f ine  and  gross  motor

tmiscles  and  other  measures  of  reductions  in  physiological  arousal.
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REFERENCE   NOTE

Attributed  to  Schultz  and  Luthe  through  personal  communication  with  Dumont  K.
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AppENDex  A-1

Progressive  Procedure

In  the  following  relaxation  exercise  you  will  hear  a  series  of  statements

instructing  you  to  tense  and  to  relax various  groups  of  miscles  throughout

your  body.     Listen  carefully  and  follow  the  instructions  to  the  best  of  your

ability.     Just  allow yourself  to  go  with  the  process  as  much  as  possible.

Select  a  comfortable  sitting  or  reclining  position.     Loosen  any  tight

clothing.    Now,  tense  your  toes  and your  f eec  .   .   .   curl  the  toes  and  turn

your  feet  in  and  out.     Hold  the  tension  and  study  it.     And  now,  relax  your

toes  and  your  f eec.     Notice  the  cliff erence  between  tension  and  relaxation.     Now,

tense  your  lower  legs,  your  knees,  and your  thighs.     Hold  it,  and  study  it.

And  now  relax.     Just  continue  to  relax  further  and  further.    Now,  tense  your

buttocks  .   .`   .   hold  .   .   .   and  study  the  tension.     And  now  relax.     Tense  the

fingers  and  the  hands  .   .   .   hold  iG  .   .   .   notice  the  terision.    And  now  relax.

Next,   tense  your  lower  arms  and your  elbows  and your  upper  ams  .   .   .   hold  it

and  study  it  .   .   .   and  now  relax.    Continuing  to  relax  further  and .further,

more  and more.     Now,   tense  your  stomach  .   .   .   make  these  muscles  firm  and  very

hard  .   .   .   hold  it  .   .   .   and  now  relax,  noting  once  again  the  dif f erence  between

tension  and  relaxation.    Now,  tense your  chest  .   .   .   take  a  deep  breath  and hold

it  .   .   .  note  the  tension  beginning  to  build  in  the muscles  around  the  chest.

Relax  now,   exhale  slowly  and  continuing  breathing  as  you  were.     Tense  the  lower

back  .   .   .   hold  .   .   .   and  study  the  tension.     And  now,   relax.     Tense  the  upper

back  .   .   .   hold  it  and  study  it  .   .   .   and  now,  relax.     Continuing  to  relax

deeper  and  deeper.     Now,   tense  the  shoulders  .   .   .   bring  your  shoulders  up

toward your  ears  so  that  you  can  f eel  the  tension  beginning  to  mount  in  the

lmiscles  around  the  shoulder  area  .   .   .   hold  it  .   .   .   and  now,   relax.     Allow

your  shoulders  to  drop  comfortably  to  your  side.    Now,   tense  your  n;ck,   the
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back  and  the  front  of  your  neck  .   .   .  hold  it  .   .   .   and  now,  relax.     Now,   tense

your  face,  make  a  grimace  on  your  face  so  that  you  can  feel  the  tension  build-

ing  throughout  your  facial  muscles  .   .   .   hold  it  .   .   .   and  now,  relax  .   .   .

allowing  the  muscles  of  your  face  to  become  smooth  and  rested.     And  now,   try

to  tense  every  muscle  in your  body  .   .   .   hold  it  .   .   .   and  study  it  .   .   .   and

now,  relax.     Continuing  to  relax  further  and  further  your  entire  body.    Now,

1et's  review  those  groups  of  muscles  that  we  have  successfully  tensed  and  re-

laxed.     Relax  the muscles  in your  legs,  and  your  thighs,  and your  shins,  and

your  calves.    Allow your  feet  to  feel  heavy  and  relaxed.     Relax  your  buttocks.

And  now,  relax your  stomach.     Let  go  of  the  tensions  in your  chest  and  allow

your  breathing  to  be  natural.    And  now,  relax  the miscles  of  your  neck.     Relax

the  muscles  in  your  ams,  your  upper  ams,  your  lower  arms,  and your  hands,

right  down  to  the  tips  of  your  f ingers.    Let  go  of  the  tension  in your  back,

your  upper  back  and your  lower  back.     And  now,   relax  your  head.     Allow  this

relaxation  now  to  flow  down  into  your  face,  relaxing  your  forehead,  your

eyes,  and your  cheeks,  and your  lips  .   .   .  making  your  whole  body  feel  re-

freshed.     Just  continue  to  relax  quietly  on your  oVIi  for  a  few minutes.
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APPENDIX  A-2

Autogenic  Procedure

In  the  following  relaxation  exercise  you  will  hear  a  series  of  statements

which  suggest  feelings  of  wamth,  heaviness,  and  relaxation  in  various  parts  of

your  body.    After  each  statement,   time  will  be  allowed  for  you  to  repeat  the
`\

phrase mentally  to  yourself.    Listen  carefully  and  just  allow yourself  to  go

with  the  process `.as  best  as  you  can.

I  f eel  quite  calm.     I  am  beginning  to  f eel  quite  relaxed.    Ify  f eec  f eel

heavy  and  relaxed.     My  ankles,  ny  knees,  and ray  hips  feel  heavy,  relaxed,  and

j=omfortable.     The  whole  central  portion  of  ny  body  feels  relaxed  and  quiet.

My  hands,  ny  ams,  and  ny  shoulders  feel  heavy,   relaxed  and  comfortable.    My

neck,  ny  jaws,  and lny  forehead  feel  relaxed  .   .   .   they  feel  comfortable  and

smooth.     Ify  whole  body  f eels  quiet,  heavy,   comfortable  and  relaxed.     I  am  quite

relaxed.     My  ams  and  hands  are  heavy  and  warm.     I  feel  quite  calm.     My  whole

body  is  relaxed  and nry  hands  are  warm  .   .   .   relaxed  and warm.     I  can  f eel  the

warmth  flowing  down lny  ams  and  into  ny  hands.     Ify  whole  body  f eels  quiet,

comfortable,   and  relaxed.     My  mind  is  quiet.     I  withdraw ray  thoughts  from my

surroundings  and  I  feel  serene  and  still.    Ify  thoughts  are  turned  inward  and

I  am  at  ease.     Deep  within ny  mind  I  can  visualize  and  experience nyself  as

relaxed,  comfortable,  and  still.     I  am  alert,  but .in  an  easy,  quiet,  inward

turned way.    My  mind  is  calm  and  quiet.     I  feel  an  inward  quietness.     I  feel

quiet  and  easily  relaxed.     I  am  beginning  to  feel  lny  relaxation  deepening.     My

f eec  fe.el  heavy  and  relaxed.    Ify  ankles  and ny  hips  feel  heavy,  relaxed,  and

comfortable.     My  stomach  and  the  whole.'-central  portion  of  ny  body  feels  relaxed

and  quiet.     Ify  hands,  my  arms,   and  ray  shoulders  feel  heavy,   relaxed,   and  com-

fortable.     My  neck,  Iny  jaws,   and Ivy  forehead  feel  relaxed,   comfortable  and
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Inore  and more  deeply  relaxed.     I  f eel  very  quiet  and mellow.     Ify  legs  and ny

f eec  are  heavy  and  wan.     I  can  feel  the  wamth  flowing  doun ny  legs  and  into

ny  feet.     fry  whole  body  feels  warm  and  relaxed.     Deep  within ny  mind  I  can  see

nyself  being  relaxed,  comfortable,  and  still.    Just  continue  to  relax  quietly

or..your  own  for  a  few  minutes.
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APPENDH  8

Coritract  for  Participation

I understand  that  participation  in  this  study  requires  that  I
attend  two  lab  sessions  scheduled  over  a  two-week  period.     I
also  heEy  verify  that  I  have  had  no  previous  experience  with
meditation,  yoga,  or  any  type  of  relaxation procedure.     I
further  agree  to  abstain  from ±p]£ i:±±g j±=±  during  the  course  of
this  study.    Lastly,  I  realize  that  failure  to  follow  through
with  the  above  stated  agreements  will  result  in my  being  with-
drawn  from  the  study  and  further,  will  result  in lny  losing
extra  credit  points  and/or  any  other  rewards  I might  have  re-
ceived  through  this  participation.

Signed

Date
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State  Anxiety  Measure

SELF-EVALUATloN   QUESTIONNAIRE

Developed   by  C.   D.   Spielberger,   R.   L.   Gorsuch   and   R.    Lushene

STAt    FORM   X-1

Date
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DIRECTIONS:      A   number  of   statements  which   people   have   used
to  describe  themselves  are  given   below.     Read  each  state-
ment  and   then  blacken   in   the  appropriate  circle  to  the
right  of  the  statement  to   indicate  how  you  feel   right  now,
that  is,  at this   moment. There  are  no  right  or  wrong
answers.     Do  not  spend  too  much  time  on  any  one  statement
but  give  the  answer  which   seems  to  describe  your  present
feel ings  best.

1.       I    feel   calm   ....................    :    .....    1

2.      I   feel   secure   .........................   1

3.      I   am  tense ...........................   1

4.      I   am  regretful .........................   I

5.      I   feel   at  ease .........................   1

6.      I   feel   upset ..........................   1

7.      I   am  presently  worrying  over  possible  misfortunes   .   .    a   ....   1

8.      I   feel   rested   ..........................   1

9.      I    feel   anxious .........................    1

10.      I   feel   comfortable .......................    I

0.      I   feel   self-confident   .....................   1

12.       I    feel    nervous .......................    ®    .    1

13.      I   am  j.ittery ......................    a    ....    1

14.       I    feel   "high   strung" ......................    1

15.       I.amrelaxed ..........................    1

16.      I   feel   content ..........................    1

17.       I   amworried ..........................    1

18.      I   feel   over-excited   and   ''rattled"   ...............   1

t9.       I    feel   j.oyful    .........................    1

20.      I    feel   pleasant   .........................   I.
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234

234

234

234

234

234

234

234
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234

234

234

234

234

234

234

234
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APPENDH   E

Statistical  Tables

Table   1

Analysis  of  Variance  For  Total  Teraperature  Change

Source

Type  of  Induction

Type  of  Presentation

Induction  X  Presentation
`,

Within  Groups

Total

xp <. 05

D.F.                    Mean  Square

1

1

1

36

39

15. 500

.306

7. 656

2. 804

3.190

Table  2

Means  and  Standard  Devistions
(Total  Texperature  Change)

Condition

Progressive  Relaxation
IJive

Taped

Autogenic  Relaxation
Live
Taped

Mean

-.05

.300
-. 400

1.195

.670

1. 720

F

5. 53*

.109

2. 730

Standard Deviation

1. 280

1. 098

1. 406

2.024

.677

2. 752

34
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Table  3

Analysis  o£  Variance  for  Teraperature  Change  Within  Session  I

Source

Type  o£  Induction

Type  of  Presentation

Induction  X  Presentation

Within  Groups

Total

try < . 05

D.F.                   Mean  square

1

1

1

36

39

19. 600

2. 704

15. 376

4. 654

5. 262

Table  4

Means  and  Standard  Deviations
(Terriperature  Change  Within  Session  I)

Condition

Progressive  Relaxation
Live
Tap ed

Autogenic  Relaxation
IJive

Taped

Mean

-. 230

.130

. 590

1.170

.290

2. 0 50

F

4. 211*

.581

3. 304

Standard  Deviation

1.016

.371

1. 324

2. 956

.840

4. 003
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Table  5

Analysis  of  Variance  for  Temperature  Change  Within  Session  11

Source

Type  of   Induction

Type  of  Presentation

Induction  X  Presentation

Within  Groups

Total

D.F.          .         Mean  square

1

1

1

36

39

.240

1.190

1.332

1. 100

1. 086

Table  6

Analysis  of  Variance  for  Total   E.M.C.   Change

Source

Type  of  Induction

Type  of  Presentation

Induction  X  Presentation

Within  Groups

Total

*p  -.074

D.F.                   Mean  Square

1

1

1

36

39

1. 580

8.327

.329

2. 518

2. 587

F

.218

1.082

1.  211

F

.627

3. 307*

.131
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Table  7

Means  and  Standard  Deviations
(Total   E.M.G.   Change)

Condition

Progressive  Relaxation
Live
Taped          `.

Autogenic  Relaxation
Live
Taped

Mean

1. 248

.701

1. 795

.805

.485

1. 216

Standard  Deviations

1. 913

.643

2. 578

1. 252

.775

1. 553

Table  8

Analysis  of  Variance  for  Total  Tellperature  Change
(All  Groups)

Source

All  Groups

Within  Groups

Total

*p < . 05

D.F.                   Mean  square                    F

2. 845*
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Table  9

Means  and  Standard  Deviations  for  All  Croups
(Total  Tellperature  Change)

Condition

Progressive  Relaxation  Live

Autogenic  Relaxation  Live

Progressive  Relaxation  Taped                   -. 400

Aujogenic  Relaxation. Taped

c6ntrol

Standard Deviation

1.098

.677

1. 406

2. 752

2.176

Table  10

Multiple  T-test:     Total  Tellperature  Change  -  All  Groups

Source

Between  Groups

Error  (Within  Groups)
• Total

Order
Croup

Total

EE
P.T.   3

P.L.    1

A.L.    2

A.I.   4

a.5

S.S                  M.S.                   F Sig.   of  F

36.315          9.08             2.845               .034

143.580          3.19

6. 700               17. 200               18. 400

7                      10.7              *2|. 2                *22.4
---                     3.7                 14. 2                   15.4

10.5                      11.7

1.2

Critical  Difference:     16.14
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Table  11

Analysis  of  Variance  for  Total  State  Anxiety  Change

Source

Type  o£  Induction

type  of  Presentation

Induction  X  Presentation
•1

Within  Groups

Total

*p < . 05

D.F.                   Mean  square                     F

1

1

1

36

39

3.025                         .149

172. 225                       8. 485*

3 . 0 25

20. 297

20 . 30 7

.149

Table  12

Means  and  Standard  Deviations
(Total  State  Anxiety  Change)

Condition

IJive

Progressive  Relaxation

Autogenic  Relaxation

Tape.a

Progressive  Relaxation

Autogenic  Relaxation

Mean                    Standard Deviation

-4.100

-4.100

-4; loo

.050

., r . 500
A,   . 6oo

4. 587

4. 0 67

5. 280

4. 211

5. 817

1. 713
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Table  13

Analysis  of  Variance  for  Pre-treatment  State  Anxiety  Measure

Source

Type  of  Induction

Type  of  Presentation

Induction  X  Presentation

Within  Groups
i   Total

xp < . 05

D.F.                   Mean  square                    F

1

1

1

36

39

11.025                           .566

112. 225                        5. 759*

70. 225                       3. 604

19. 486

22. 948

Table  14

Means  and  Standard  Deviations
(Pre-treatment  State  Anxiety  Measure)

Condition

Progressive  Relaxatiori
Live
Taped

Autogenic  Relaxation
Live
Taped

Mean

44. 250

43. 900

44. 600

45. 300

42. 300

48. 300

Standard  Deviation

4. 241

3. 900

4. 742

5. 342

4.111

4. 83 2
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Table  15

Covariate  Analysis  of  Variance  for  Total  Telxperature  Change

Source

Covariates
•.Type  of  Induction

Type  of  Presentation
.,•`Induction  X  Presentation

Within  Groups

Total

*p < . 05

D.F.                   Mean  square

1

1

1

1

35

39

.718

15. 068

.189

8. 004

2. 873

3.190

F

.250

5. 245*

.066

2. 786

Table   16

Analysis  of  Variance  for  Post-treatment  State  Anxiety  Change

Source

Type  of  Induction

Type  of  Presentation

Induction X  Presentation

Within  Groups

Total

D.F.                   Mean  square

.1
\

1

1

36

3<-\
i,`

•  2. 500

6. 400

44. 100

16. 317

16. 420

F

.153

.392

2. 703


