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‘,ub ,,1CCtS received rnu1 t~ ple - .c- ~, -~ n- ut ~‘1ectro r’iyographic bi - te ~ d aCk ~lt frontd iis
‘i .~~:le te n s i on as we l l  ~s Yandardized systematic de sensitizat lun sessions.
A f t e r  t rca t ‘ - : t - ’ t t  ‘r~i,t t a l  is r’s i )° levels ind i cated tha t s t :n 1 ant muscu lar
re lax atian was a c n 1 e s ~- .I. A l so , tc’-~t anx i e t~ 

h I~~ 51111 ) f o ~~r H~- de~ reased lf l  tlR ’
t rea t Ier t ~ I’ j~~1 , However • tnerc ‘1aJ ~~~t - f l  flO 1 mpr av e- ’~ -n an several performance
‘k-as ures r~’1a t i ye to a n a— t r , -a ‘ ‘ i.,, ’ can ’  rol qr(~A p - T ’~ - -~,- i 1

~~~~~ j  t ’, are interp re-
t t -J a’ - c a s t  rig doa bt  On t P ~t • 1 ‘~~~~ t ’a t test and ety is ; r imari  •‘ -~ ~ro b 1em of
: n , s T o?uq1 c a~ o v r ~tru asa t .
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a v C , s r A ’ .. -. ~~p. •~ 
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ABSTRACT

Elect romyographic Biofeedback In The Desensitization Of

Test A nxiety

Richa rd L . Hughes

U. S. A ir Force Academy

~,s5--’a ~ ic desen siti:a tion has ,~r11~ been irre gularl y e’fft ’~ tive
i r  ir~~r ’ ’ , i t ;  •.hC at- ’ a ~”-ar ce of te st— a nx i ou s sub ,’e t s  in evalu ative
~~i t u a t T u r S .  ~t was hypothes ized that th i s was attr ibut able to in—
S4 tfl cie n t level s o~ muscular re laxation obtained w i th verbal relax—
•i ’Jon procedures and t ha t  e lectror’ iyoqraphic hio~ e.’dha. I. woul d lead
to ~c~’per - .cl s ut rel ~ sa t  ion and hence 1 I- ~~rc) V e d  ~te rf on1~ nce scores
a -o on ; test- a r isi us sjb’e ts. Intere stin qi , , dcspite the theoretical
o c ’ i t r a i i t ~ ~ t ;o Py si ol o gical relaxation in desens itization , few
S t ud i e s  have dire ct~y assessed actual phy s io l o g i oa l parameters. :n
the present st.jdv ~ih ,iects received nultip le sessions of e J cc t r OI ’ \~-;ra~)hic b iofeedback of frorr tal is nus cie tension as well as standard-
o :c . ~ s,ste at i c d e sensi tization sessions , Af ter treatment frontalis
ten sIo n levcls ir ~ J 1 L at e . ~ tha t  si: n l t i cant moi sc ila r ‘- n la sa tion was
dL h1t~~ ’d. :,~so test a n s i l t l  had sic;ni f ’cant ly Is’ reased in the
t re at ~-~,’nt :r u p .  Howeve r , t here had been no Improvement on several
pe r t O r ’ (Ifl LC c r : J r t ’s rel ative to a no-treatment ~~ntrol group. These
resu~ t~ ire in’~- r ;o retea as casti nQ doubt on the view that test
a nx rt ’ti IS : ‘ r i ’ a r t l - , a problem of physiological overarousal .
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ELECTROMYOG RAP HIC BIOFEE D BACK IN THE !) [ SENSIT IZAT ION
flU T [ .~~ AN~ l [TY

~ichard L. tughe-

U.S . A i r  F~ r t  Academy

Recent 1 ~ , cog n i t  i . - -modi f i c t 111 techn I ~ut ’s have ~roveri effective

in reduc i ’ - ~ t . - ,~ a ’ o s j , ’ t , i’ c c o i l t ’g t- students m d  i~- improving the ir per-

formance (Mc i. 1- t ’r ’ Hum , ~7Y ; nlro ,’d , l97~ ) . ‘ h iS  j c  o ritr ast w i th

numerous .t ah ’ ’- t ’v a l j m f l ! - l  t ’ - -~~- .tematic 1’ , - ‘ o s i t i z a t i n ’ i  of test a n x i —

• -
~~~~~ ~~~~~~~~~~~~~~~ 

‘
~~ ~~~~~~~~~~ •~~1 1 1 , - ,~ , ç ~~~~~~~~~~~ l~~75~ . ~ho1e de- --ens i t i za t i o n

req-~l~ rl, ~a S i • - ~ • “ - o o ’ ’ - 1! “~~~i~~- -, ,  i’ “ I S  l~- t r- ac tua l

;c r ~~- ’rr mr1c . - n I ’ - : - -  ( ‘ 1 .  i’ r ~ 1 1 ~~~~~ —

Moct  s t ud i e s  ~t tr~- 1 ~~ t i ’ .t j r i s i e t c  ‘ av ~- •o~~~-~ -~-n- i tiza tion

or s ome c t ’ i ~- r  rt - l axa t uo ’ , - ~sI-d r~ -~~~ I’I,-f l t (.~1l , , , 1Q 72 ; rv i~ b ~. Di l ley .

1 / 3 ;  :e f f ~s r~~i r;pr -
~~ I’ , .- r - , 1 - 116 ) .  ~ hi ~e - ‘ia ” ri- - . .’Ir - •-‘ s (e .g .

Iet’ e rt  ~ M ‘rr i c , Ib!) (~~‘ L, -~ t ua l i :,- t~’c a -i~ test an- l et  ~-—a n

o t ,  ~ ic to r  ~ a won’- , t I  t r— —roo , 
~ ‘ r’ ~ 

-— -“ a~ pro ’a :h , - ’  have

emp -‘ 1. 1 :eol t’i~’ former - 
‘~~- ‘ ~~‘ rca tji~~ii’ , hiv e ~ ~~~~~ o’~ rI 

i owv r i rig phys —

iolog i c i  irousa I in to - . t an • ì la S  , t .  t -- rat  ‘~i’r ~~~n t o w a r I  nod i fy ing

t~’e ‘,.1t ’~’ ts ’ 1vs~ jn~ t o  • ii c I q n i ~~i’ ’~ m~ ‘‘~t t n !  m l .  4 cw.- ve r , as noted

• the i : : m r ~- r t  n~~ - -~ ’ yr ’nes5 n 4 , ‘t ‘ r,s~ tj -’,~’ t - . in rs i~j C ing te ’ t

-irs ‘e t • o~ tpn w ’-r ’- n~ —
~~~~‘ ‘ “ ,- .~ ~~‘ -  ‘5  ~rwr :• ira~~1, - ir’~ r~ •m~ nt i f l  t e ’ .t per—

f o r r - a n c e .

‘
~~~~~ ~~~~~~~~~~ success of coqnltive—m od i ’iC at on procedures in irn-

pr: v ir~ per co rrr iuce suggest tha t a l te r ing a ~t ! i d”t ’ S c~
-iQni t iOf l S m ay he
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-~~r. ,‘ t a ~ l.- treatment • . . r h ’  tha n is t ra ln ing  re laxat ion . Further—

I. a - ‘ r  ‘ hF V i ’ - ~. t’iat eni’ ’ innal aro usal may not be even a

I i ,  .- ‘‘~ r~~! i ; . - ~~t ‘ ‘ S t i F x i c t y .  T S U S , th effectiveness of

~1 t , i ’  I F  0 ’ 1 ’ I • •- ‘ i - ~ - ‘r d u v i - ~ ~e’ .t  . ~~~~~ su if u rt to the v i e w  tha t

t n t  • ‘~~~~
‘ • ‘ S  ,-

~ 
‘ ‘ 1 ’~ m i~~~~a ’ ‘ - I ~ a t t , -n  ion . ~in~- ( 1971)  su g—

t n ’ s  a l t  Mk’1L ’ ’- ’~~, l ’- ’s ~~~~~~~~ 
- u ; , r! s i t .

, i~~ ‘,‘ i l]  .n~ 
- t n  -,no’ to 1 1 - , -r~~ss r~~la .a !  i,~~— b ,i- eci a~ , roachec

• r -~ 
• 1 ?  ‘ -

~~S • i ’  • - . ‘ . , i c I  11  • , t ~
‘ 15 ‘ I  y - ‘ -  • 

‘ ~ lU - • ‘  t ‘ IF t , i ca l

‘ ‘ I i  , 4e 5 • ‘ ? ‘  i ’ ’  • ‘ ‘  I ‘ ‘ it  ijrl • p r  A ich , c Oo l ’,, - , , t ‘ t ’ - r  c l  i r o i —

i i  ‘
• - .  : o ’  S S UC h I s  - • ‘ ‘ - ‘ ‘  1 ’ 1.’à ’ i l l  1. - , ’ -’ ~~~ --- ‘- ,  ‘ , o n  ‘ j~~t • ;-rndu c,

- . t .  Ic v . l a ’  i b r  . 
‘ - 

‘ I F S t  1 ’ , i 1 ’ I ’ F ~F is ,- ‘ •, - - ‘- P O r t e d  i—

S 1 1 i ~~‘-  - 
‘ 

• 
• 

i’ j,~ 1 1- • - I s -—~~ I - t • - ‘ s i ‘ . I rn _j ~

- ‘ -~~~~~i -  ‘ ‘ - ‘- ‘‘‘c ’ 1. - ’’- ’  .5 ‘ ‘~ - l i’ i t  F ’ ’ F o —~~~i - 1  n ,1 (  h , - -  in a i t I - n i r l

• ci ‘ ‘ - - - -  ‘ - . • I - .  , , ‘a - - - n r, - 1 ~ a 1 1 • r , ‘ ‘a 1~ . ‘ f rio -o c 1, ’

fl ‘ - , ‘— i ’’ ’l • - • -  .i h i , -~~• ‘ , -‘- ‘ , ‘ • l’  • - r o . - r (S~ ‘~- l :  • - r , : er , A~ to r  

11 , 1 - .~~~~ ‘a ‘ 1  ‘ 1, ‘ ‘ 4 S C l ~ ’ r , l i , m t i ’ ’  15  mç ~~ n.-I f ’  h a t -  t b ,

Co~~~~’ r— ~ ~ t i ’ i - - i ’ i ; - $  ,a - 1 i ~~ifl oro tO a~ i~~ - . t , _ o r v n i 1 F ~l S t l r u ii , h u t  ac —

u.I i C’ ’ . ’  ;.-s - ‘ -  4 c c l ’ - v .  1 i - i  Inn :ur i ’o ~ d. se’’ -, of l .’ i~ ~~ r ir’

•r e 1~ A ’ s . ’ i • -  - m~~- t. --~~r- ,t ra ’, - h  1. -’ repo rted tes t—

1’ ’~~’ - , ‘0~ l ~ - r .-~~!-- , - ‘ , ~‘‘w “i v’ i- . - .• - ’ ’ t  - •s i o l  -~o~ ca l  C h m n u . ’ ’ ,

• ml 1 ~ ‘n•~ ‘ ‘ - a  r~~- ’  . F • ~ • ‘ -1 , a f~w ‘- t u b  in r~ t r e a t ,  nq test anx 1-

‘- t v  ( o o I r — ~ b , ,s’~ ’ ’  ‘ ~~~, ~~1b • 
-
~~~ I’o ’rn , 1 ~7 - . E~~;1, - f n r  and Parler ,

I - ‘ ; ~~ M.j ” j , 1 ~~.l) ~-mave i s - ~~’ ‘- l  relaxat ion in tern ’ of  1 hy ’ io log ical

o ~r m ’ ,’~ .-r ,, T h~~ iS h, - ’ .;’i~~ tb,  conc eptual central i t y o~ muscular

L - —



!

IPr• - 

~~~~~~~~~~~~~~ 

- -- — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

3

relaxation in so ‘-ar , m- va lu at io n studies. Furthermore , Re i nki ng and

sohl (1915) demonstrated that t ypical verba l relaxat ion procedures s ome-

time s may be in,- f t i C i e n t  and weak . They found elt-ctroni yoqraphic (EMG )

bIof ~ e J f a j ~ to f e  1 sup*’ r l  . r  roct’du~ e mo terms r~ spe~’I of learn in g and

depth ~ t r~- 1 a • 1  10’

S i n ce M b - ~~, f , - . J b -  i 1-; a t ’ ’t ‘iPlIq uC w iCf l  ,~,‘rnonstra l v  m f f e c t s

!‘l’cll L ’ I ) f l~~~~ . j f l  i”j - , 
~

, - t , ’ F O \ i O l  ( ‘ - ,V,I ,j. ; ’j ,u,1z, . ,
~ I • 1 -~7 ~

) , and s inc e

l t , rLiv ij . - , co r .’ ’ - ’ o ’ ’ - ’ ’ t  ~j m n~~i f~~o m ’un o~ ; ‘ o - , -,i ° Ioq ica l  ,inou’ .il , i t

n’ ’ ’ ’ ’. c’ a: ;-n i; F - 1 1 t - - t - . ’ o i ~~u~ r - j - , - i - - . “ F l iu r c t ’ a r o  w I t h  des en s i t i z a—

* 1 0 ) 1  i’l t a -  t r ’ - i t  ‘ - t  t ’ - - .t ~ f l’, i e t v , ~~~~~~ w ’ u id a res- i de a

- r i’ w ’ - r l l o ’ :  -~~F( ‘ - - r  , - ‘ ‘ ,a ’ IC Y  ~~~,I ’ i ’ ’ 5  san  t -  F - )  ; - c : t l -d  w i t h  de —

- ,,‘vl sitl zat ,r ’ ” 1’ sa ’ ’ i c i - r t 1 . 5 4 - 1 5  e f  mi~- - .u lar r e l a s a t m o ; o  ,mr~- ac hieved .

:~ h~~~ n, t -

‘‘a’ .- . t  Ar ’~~i 1- t .  S o i l ’ -  (
~~

- ‘ ( n’so n , 1~~~2)  ~as a d r i n i s t e re d  to

- i l l  - - ‘: honx- o ’ -  - ‘I- , (a ;  :~~‘ . i r o .~~ , - l  , 3 ° f ) )  in i ‘ ,r 1 , - r p- a d u a t o  :- - . v ch r l o g y

~~~~~~ ‘‘o~,- m -  ,.,‘ ~ -~~n r - t  o n  t n ,  m o s t — i ’ 1’ ,5 l~o wee ’ - i nv i te d  to par—

‘. ic i : - b t , -  in m n o -  ra~ t c  0 , : 1 urn t e - - t m -o ~ I t , - . ~~“-n~ wo re 16 who v a lu n—

t. - ’- r . - l , ~‘oe 10 t i re  0 “ti lnIn l a ç t - ’I i; r . ’ X I n t 1 t 0 1 t b r , ’ s -  r’o ’oth S , Ss

r - p F r - t l-j  i’~1~ v ’  b u i ll,  ‘~ r -a ’ ..’l i ’ - ’ -  ~‘ b  t r ’ a ! r ’ , ’ t  - - - S I ~ f lS fl a fa ir ly

reqular 1’~ ’. is  , ls - - ra r ; i r - i  c - - - ’ se ss ’  or - ‘r week .

L_. — - ~~~~~~~~~~~~ — 
‘ . -

~~~~~~~~~~~~~~~ _ -~------ - -
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Corid i t ions

- desensitization . ~fter a br ief introducti on to toio-

fe , -dt ac~ theory and ; rr .cedure , S c received four t w n r ,t v - ’i i i f lu t e  se - s ions

of E M’ f e t ’ d has  o~ f r e n ta l  is r )J ” , (  le tension . Sc rece Ived b eth audi tory

i t o h V i sua l t, ’t ’ lb~~~ . 2 uring the las t  thre ,S iO r ls  Ss received bi o—

• ‘~wo , ’ t m p ’ ’ d  r e l a x a t i o n  inst ruct ion’ ., and a ~t ,~ndard ized de—

it 1 zat In’o t ip .-  ief o i ct  i fl9 .1 Fo unt ’ ,- ,- of s t ressfu l  t e s t  1 eq s i t  uat ions.

- ‘ 0 5 1  :.i t i ofl mc ‘ - f ,- t ~V t -  ill ‘t ~0 - - tand ard i :~ d (Emery .5 rurot ol  tz

1 a t / )  ‘ 1  iras ‘ d  -‘l” b’ -S ~~ inn , ~J ie , S Sp ine l ii , 1 ~7O) , H-rv- were if

Sc i n  t ’ o e  t r , - m t ’ ” ,-n t  ‘ ‘d i t  i - n .

‘
~~~ 

• r — - - ~~~~~~~ A ur ou; of 10 Sc were . ‘~ h i n d in s in o i la r

I ‘i’ to 1ur 1~ ~~ ‘o - c a b  . a- .po ’ nt 5 °- ‘ - .- ‘  ter ~~ eval ua 1”. iS 1 iC t~~ a tment

- - ‘ I ;.- -
~~~; .  

‘ ‘-i . -  - ,  S~~, ‘ a r t  ‘C i : ° - i ’ - . t in ill ~~~~ . 1 ’ ’ h  ; o c t t - - - i ’ : s t - - , —

- • i ’ ’ ’ ’s . ‘,- - , inb - : ~~~ . ‘ - -  t i’ll ,‘‘ lIo nS w, r’- ’- ,’~~ m r , i - b  h / ~; ;  ‘ - x i o ” a t  1,

• “ F’,’  7i(0!1 ’) , - ;, iv i ’ ’ - ’ ’ t - ‘  ‘he :. ‘- ‘~‘
_b cl~f ‘ r a t ’ ’ c i  ~‘n’ ~~~~~ t)os ’ t ,  - - t i ng

f -, n • • - ‘ 
~

- - - ‘ - -  - - r ‘U

r t - - ’ r . •
: 

1 0 1  I 1 + - -

-‘- II Ss in In , - experimental - ; rm- ’a; ‘ar t  ic i ;~i t - -  in ‘- ioven sess ions .
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- r i n n  f t h e

“1-j “ o _ f l1 ’ on ,  ,i  h i ’ F l ‘e s t  • nrn’- C and D , and ,‘ : u i v ’ l ” t  fnrrç n~ a

b c ill _ ;.-ne,’ lt ’ch t a - . ’ ~-‘  -ina l o q i~’’. and al ge b ra  ;‘rnhlt-’- ”, . Tbi’ order of 

i t’ .~! A 1 S  nur ’~ -r :  a l in,-pd . rronta ° is -“a c- ~u ~~~~ inn was a cce sc e d

1s’ ”q  a Rio 1
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instrument (Ss rts ,t- i vcd  no f e e d b a c k ) .  Fr on ta l is  ten s ion was recorded

for appr oxima te~ ,, t I~ e ‘ i r a t e ’s ‘w~o i l e  Sc listenest to tape-recorded des—

c r i  ~t ions o o t  Is rdeno i c t es t  rig s tuat i orts arid ima ’~ i r o t -d  I ‘o -n’ .~- 1 v. - ’  in the

Si tuat iu ’o , I ‘in Tn - ,t ~~~~~~~ S t a l e  was rt - a d r i n i  tered af tt -r t I lt , fina l

‘i - I ol °h i_ a l  , - - , ‘ ,F ’ lkOF I per iod .

b ’ ’ - - ‘ ; i e ’ ’ i r o i m d  e r d  ‘ ~- a c ’’ of a ll a s - e s - n - - nt arid t r ’ i in ime;

- c - i  i i ’ , t u s h  S als o r u t o - d  h i s -~~ ‘ k , r  su h ’ j t ’ c t i v  1 , - a - i  o f t e t ’, l oF .  on

a 1 t ’  10 s c m ’ .- .

I -a l l . ,  ‘ - f f ,: t  1 5 o  o , ’ - ,s o f  t ’ ln f , - F - ot’ ask .’dc-ce ’oc jtI zat lon was e v a l u—

m t - -h ‘I t~’ ’  b r - - m s  + . 
~~~~~~~~~~~~~ : , - n ’ rrIom ’c ‘ i” o l ic . -s .  ‘ ‘ n  of  t 1~,- ’ot ~~0 ’ .

,‘i ’ ,’S ’ ’ F  ; r i  ‘ P o i ! ’ t d. - ra- .;~- ‘ r Ye ç~~-p~~~~~ ’ , ‘ .0 
~ - -  b i t l o ;  and t1°e - -er lester

. b : a r P i - ;  ~, ‘0~~~~” ‘he 5 ’ ,
~~ , ‘ k - ,  Fl à ~~ “i j~~~çj i j~~ p i t ’  - - ~r 

~~~~~~~~~~~~~~~ t h  F00 0’,t

~j . ’  •~, F e l  c i - ~’ i ’ ic m n ’ ‘- p a ir- - o ’ a b ’ - :- - ‘ - t ’ s . -f f .’ - c t i v eness

‘o w ’ - . - ’ • I C  i t  l~ q’ - h - ’ - . o ,i, ,~
0 5O P. - ‘ a 1- - a t  n S i t i s -  i to h l eas t  o flfi-

‘ —  11 . ’ ,; in hr  ‘or ‘ p. — ” ’ p— nimn ’ .- lr’a’r ‘v+ ’ r—, ’ ’ ’ ! _ T her ~O ’ , ’ , i t  r’,-r’.’I ad—

s ib  1.  0 1 ’ so in. 1 i- h - ’  ,~ t ~ # r ’ c -  ‘ov ,naccc- r’’~’ m u.’. - . . -
. 

~
, - t  - .-r was n

o “
~~ 
i’,”, ’ i . ’’ - . ‘,-~~~~‘ “ o~ ~ o 1’ Nei~~o n _ l o n r , ‘-lea d I n c ‘a t .  T I - i s  t e s t  has

‘ l , ’r ’ - , ‘ ‘ ‘ - - t~’~~ won ’ c j m t m h l .  f - n  t ’ - • b’ ,’f o re- , m n d - a f ! t - r  ac - ,c’,c rerc t

- ‘ “ p fi ’,” r .-r ’o,~~1fl c , - neisure was c a l l - b  ~~~~~ 
0 0  AY , a loca l l y-

b e - , - F t  t a ’ c e - : ’ s ” d  - ‘ ‘ yerp a l  a na lo g ies  and a l g e b r a i c  word-~- rnt lew~ .
- “- ‘ o A -  - W IS c~c l r a o . * ,nl:, I b- , severe time l im i t  f nr each prnblem whic h

a - , ,, c o r c i o l , ’ r a t - . i ,  - t r - ’ - ~s ‘ -
~~ 

‘ “ a -  ‘,- s - t ake ’ - . ~t w a c  b e l i e v e d  ~~,it

suct ’  1 ‘ .- s~ rii~~’i’ h a t  ref lec t th e  a d v e r s e  e f f ec t s  of tes t  i’o ’ ict  and

a l ~ • ~ b a - ~’~ ‘ or ,  ~o ,- 4 . f f ~ 1~ ts  of a s t ress  rranaq’-n”o t tr r- ,itment . T l,erp

,w- ’ r ’- c ’inparab ii’ ~-or-’ -~ o~ t he BEA ST idrr~nist i-red hr~ ore and af ter treatment.

- - - - - .~~~~~~~~~~~~ - —-,-- . - - - __-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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