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ABSTRACT 

Twenty- four snake phobi c s ubjec t s  were randomly 

ass igned to one of four cond i t i ons in ord er to t es t  d i rect l y  

t h e  mechani sms und erl ying S ys t ema t i c  Des ens i t i za t i on therapy.  

Only t hos e �s who were treat ed wi th s ys t ema t i c  d es ens i t i za­

t i on s howed s i gni f i cant reduct ions in phys i o l og i cal,  cogni­

tive and motor es t imates o f  f ear. No Treatment Control and 

Hi era rchy-Yoked �s d i d  no t improve on a s i ngl e meas ure af t er 

t rea tment . Relaxat ion-Yoked �s d i d  report s i gn i f i cant d ec re­

ment s in  f ear a f t er trea tment, but their ve rbal fear d ecrement 

was no t s us t a ined when proximi t y  t o  th e phobi c  s t imul us was 

increa s ed . The res ul ts  s uppo rt ed Wolpe's cont ent i on tha t 

s ys t emat i c  d es ens i t i zat ion op era t es on the bas i s  of the 

rec iprocal inhibi tion princip l e .  Red uc t i ons in both skel eta l ­

motor and s ympa thetic mea s ures o f  fear were found t o  be 

clos ely a s s o c ia t ed wi th  concomi tant reduc t i ons in verbal and 

mo tor es t ima t es of fear. 

i i i 
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CHAPTER I 

INTRODUCT I ON 

Working f i rst wi th animals (1948 ) and l a ter wi th humans 

(1952 ; 1954 ; 1958 ) ,  Joseph Wolpe developed a t rea tment tech­

nique for the neuroses called systemat ic desensit izat ion .  

Gui ded by Hull' s concept of "cond i t ional inh i bi t ion" (Hull , 

1943 ) and extrapol at ing from Sher�ington ' s  ( 1947) not i on o f  

" reci procal inh i bi tion , "  Wolpe formula ted a countercondi t i on ­

ing hypothesis for el imina t ing maladapt i ve anxiety.  Accord­

ing to this hypothesis ,  the a bi l i ty of a st imulus to el ici t  

a fea r  response will be weakened '' If a response antagonist ic 

to anxiety can be ma de to occur in the presence of anxi ety­

evoking st imul i so that i t  is  accompanied by a complete o r  

part i al suppression of the anxiety response • • . (Wolpe9 

1954 , p .  205 ;  1958 , p .  71 ) ." · Wolpe ( 1954 , p .  205) def ined 

anxiety as " the Autonomic response pattern o r  p atterns that 

a re cha ract eristicall y  part of the organism' s response 

pat tern to  noxious st imulat ion " More specificall y ,  

he bel ieved tha t the overt mani festat ions we most commonl y 

associ ate wi th anxiet y are med i a ted p rimarily by sympathet ic 

act i v i ty o f  the autonomic.nervous system . Furthermore , he 

contended tha t  the sympathetic and parasympathet ic d i v isions 

o f  the autonomic nervous system a re incompat i ble , ci t ing 

evi dence in support of th is not i on (Ax, 1953). Consequently ,  

Wolpe became int erested in i dentifying response patterns in 

1 
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humans p rimarily med iat ed by parasympa thet i c  ac ti v i t y  o f  

the autonomic  nervous sys tem. If he could pres ent anxi ety­

evoking s t imul i in th e p res ence of a dom inant parasympathe­

t i c  s t at e ,  he f elt the bond between the stimul i and th e 

anxi ety would b e  weakened .  

In s ys t ema t i c  d es ens i t i za t ion , increments o f  imag ined 

anxi ety evoked by the f eared s timulus a re created in the  

context of  d eep relaxa t ion. Th e p a ti ent usually rec eiv es 

s i x to s even s es s i ons o f  t raining in muscle relaxat ion 

(Wolpe ,  1 958 ) . The patient and th erap i s t  cons t ruc t together 

an "anxi ety h i erarchy , "  s everal scenes bas ed upon a common 

anxi ety theme and ord ered from the l east to the mos t  d i s ­

tu rbing s c ene.  In  t reatment the patient relaxes and  then 

i s  ins t ructed to  imagine the fi rs t  scene.  P rogress ion up 

the h i era rchy i s  d et ermined �y the pat i ent ' s  abil i t y  to 

rema in relaxed. Once he can succes s full y imag ine a scene 

wi thou t report ing any anxi ety , he i s  pres ented th e next 

s cene ,  and so  on , unt i l  th e h i era rchy i s  comple ted . Thus 

the d es ens i t i za t ion package is compri s ed o f  three op era -
. 

tions : (1 ) t ra in ing in a bbreviated d eep mus cle relaxa t i on ,  

Q) th e i d ent i f ic a t ion an� ord ering o f  anxi ety- elici ting 

s t imul i , and (3)  the g radual , hiera rchi al pres entat i on of 

anxi ety pro voking s c enes in th e cl i ent ' s  imagi nat i on whil e 

h e  remains in  a part ial o r  compl ete s t a t e  of  muscl e relaxa-

t ion . 

The f i rs t  two operations a bo ve are cons i d ered of  mino r 
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s igni f i cance by Wolpe (1958 ) . The thi r d. ope ra t i on ,  t he con­

t iguous p airing o f  anxi ety-evoking s t imuli and relaxat i on is 

cons i dered t o  be the crucial proc edure for reducing anxi et y. 

Through th i s  operat i on sympathet i c  act.
i v i t y  is felt to be 

reciprocall y inh i bited by the continue d  predominance of 

parasympathet i c  act i v ity. D eep mus cl e relaxa t i on pres umabl� 

·med i ates  the act i v i ty of the parasympathet i c  branch of the 

autonomi c nervous s ys t em • . , 
That s ys temat i c  d es ens i t i zation is effec t i ve can hardly  

be ques t i oned. P aul (1969 )  recently revi ewed 75  papers on 

the  app l i c at i on of s ys t ema t i c  d es ens i t izat ion t herapy by more 

than 90 d i ffer ent therap is t s  with nearly 1000 d ifferent 

p at i ents. He concludes: 

The find ings were overwhelmingly pos i t i v e , and 
for the f irst t ime in  the hi s t ory of p sycholog i cal 
treatments , a spec i f i c  theraput i c  package rel iabl y  
p ro duc ed -meas urabl e benef i ts for cl ients acros s a 
broa d range o f  dis t res s ing p robl ems in wh ich anxi et y 
was o f  fundamental importance. (p . 159).  

Othe r research ers ( e . g. , Rachman , 1967 ; Ullman and Krasner , 

1 965 ; Eys enck and Rachman , 1965 ;  Gross berg , 1964)  have reached 

s imilar conclus i ons . What is not so terribl y clear,  however , 

i s  how d es ensit i zat ion works. For example ,  Rachman (19 65) 

condu ct ed an exp eriment " t o  explore the effect ive mechan ism 

containe d  in the trea tment called systema t i c  des ens i t izat ion 

bas ed  on relaxat ion (p. 2 45) . " He conclud ed that "marked 

red ucti ons in f ear were obta ined onl y in the d esens i t i zation 

w i th relaxa t i on group" and that " the comb ined effects  o f  

relaxa t i on and d es ens i t i zati on a re ess ent ial t o  therap ut i c  
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progress. Neither relaxation nor desensitization are effec-

tive in their own right (p. 245)." In a later review of the 

literature (Rachman, 1967) he reached essentially the same 

conclusion. 

Davison (1968) also set out to "test directly the 

hypothesis that Systematic Desensitization involves a genuine 

counterconditioning process (p. 3 ) ." Four groups (Systematic 

Desensitization, Pseudo Systematic Desensitization, No Relaxa-
. 

. 

tion, No Treatment Control) were matcheq on the strength of 

their snake avoidance scores. The Pseudo Systematic Desensi­

tization group was identi�al to the Systematic Desensitiza­

tion group except that the content.of the imagined hierarchy 

consisted of 26 snake-irrelevant items drawn from ·common child-

hood experiences. Both groups received appropriate rationale. 

The exposure (no relaxation) group was also identical to the 

Systematic Desensitization g'roup, except these �s never 

received training in deep.muscle relaxation. The pseudo­

desensitization and no relaxation �s were each yoked to a 

matched Systematic Desensitization 2 whose progress determined 

(1) the number of treatment sessions, (2) the duration of each 

session, ( 3 )  the number of stimulus exposures per session and 

(4) the duration of each exposure. Criterion measures were 

a Behavioral Approach Test (Lang and Lazovik, 1963) and a ten 

point self-rated scale of fear. After treatment, Systematic 

Desensitization �s showed significantly more snake-approach 

behavior than §_s in either the Pseudo-Systematic Desensiti­

zation groups (p. (.01), Exposure groups (p. (. 00 5) or the 
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No-Trea tment Control group (p. <.01). Th e las t  three gro ups 

did no t d iffer s ignifi cantly on any meas ure. Only �s in the 

S ys tema t i c  Des ens i t i zation g roup exh i bit ed a d ecrement in 

repo rt ed anxi ety, alt hough no t s i gnifi cant. S e ven of eight 

S ys t ematic Des ens it i za t ion S s  s howed s igni fic ant impro vement 

a s  compa red to one s ignific ant ly impro ved S in th e Ps eudo­

S ys t ema t ic Des ens it i za tion group and none in the o ther two 

groups . 

Da vi s on's work wa s es s entia lly a more s oph i s t i ca t ed 

replic at i on o f  earli er s t ud i es (i. e . ,  Lazo vik and Lang, 1960; 

Lang and La zo vik,  1963; Lang, Lazo vik and Reynold s ,  1965) 

which found s im i lar caus e-effec t rela t ionships . Although 

all of thes e s t ud i es ,  Davi s on's a nd Ra chman's ·inc lud ed , were 

experiment al ana log ues o f  th e clinical s et t ing, th ei r re sult s 

fa vored the rec i procal inh i bi t i on hypothes is .  That count er­

condit ion i ng of 
'
s ympathet ic  ac t i vi ty had  actually occurred, 

however, s t i ll rema ined t o  be demons tra ted.  

Ac tua lly, of  th e 20 �trolled s t udies revi e wed by 

Paul (1969), only four a t t empt ed t o  g et direc t-measures of 

phys iological ac t i vi ty (i. e., P a ul, 1966; Zei s s et ,  1968; 

Moore, 1965; Lamont and Ed wards ,  1967). Moo re's fi nd ings 

are o pen to ques tion s ince none of hi s as thmatic patients 

were able to reduc e the number of asthmat i c  at tacks per 

week aft er treatment . Zeiss et's (1966) results  were a lso 

confound ed by a number of fac tors (cf. , P a ul, 1969). Paul 

(1966) d i d  repo rt pre to pos t  autonomi c s h i fts in the 
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predicted direction, but he was not interested in analyzin� 

the operational mechanisms in Systematic Desensitization. 

Rather, he compared the effects of the Systematic Desensiti­

zation treatment with a pseudo-treatment and traditional 

·insight treatment. 

Lamont and Edwards (1967) matched two groups (Syste­

matic Desensitization and Extinction) of snake phobic Ss 

on the amounts and sequence of relaxation and tension 

received during treatment. Like Rachman (1965) and Davison 

(1968) they too were interested in directly testing the im­

portance of the contiguous pairing of relaxation and anxiety 

stimulus visualization. They reasoned that if reciprocal 

inhibition was the basic principle underlying Systematic 

Desensitization, then �s who are asked to tense their muscles 

while imagining the stimulus hierarchy (extinction group) 

should not show as much fear reduction after treatment as 

Ss who receive Systematic Desensitization to the same stimu­

lus hierarchy. However, if extinction was the basic principle, 

the two groups probably would do about the same. Using the 

Fear Survey Schedule (Lang and Lazovik, 1963), Fear Thermometer 

(Walk, 1956), Behavioral Approach Test (Lazovik and Lang, 

1960), the number of hierarchy items deconditioned, and GSR 

as their measures of fear, the authors reported the Systematic 

Desensitization procedure to be significantly better on only 

one criterion measure (Fear Survey Snake Item). The differencP­

between the two treatment groups on the electrodermal rnensure 
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was not significant. Nevertheless ,  Lamont and Edwards con­

cluded th at the results supported the reciprocal inhibition 

position. It shou ld be noted that actually nei�her group 

received standard desensitization. Both groups tensed 

muscles while visualizing the hierarchy scenes. S s  in the 

S ystematic Desensitization group relaxed their muscles only 

upon termination of a scene presentation , while the extinc­

tion S s  continued to contract their muscles for a prescribed 

period of time. Differential effects between groups were 

also obscured by the low number of hierarchy scenes success­

fully completed (mean S D  = 5. 27 ; mean Ext. = 3 . 45: total 

possible scenes = 1 6 ) . The failure to make use of a no­

treatment control made cause-effect analysis impossible , and 

the value of the study is even furth er in doubt since pre to 

post me asures of change were not significant for either group. 

In addition to those studies ci��d by P aul (1 9 6 9 ) ,  a 

small number of researchers have attempted to relate physio­

logical activity to treatment effects. Kondas (1967);  

Strahley (1967)  and Leon ( 1 9 68) all used the Palmer P er3-

piration Test. The test either failed to differentiate 

treatment effects or proved to be unreliable, as in Leon's 

( 1 9 68) case. Wolpe et al. , (1968) has reported preliminary 

findings which suggest a close correspondence between a 

patient's verbal report and decrements in autonomic para­

meters of ernotionsl response. No data , however ,  are supplied 

to support these findings. 



8 

More convincing evidence in support of the reciprocal 

inhibition principle comes from Paul ( 1 9 68) . He compared 

the effects of brief relaxation training to hypnotic sugges­

tion
.

snd a no-treatment control across four physiological 

variables (Heart Rate , Respiratory Rate , Tonic Muscle Tension 

and Skin Conductance) and one cognitive variable (Anxiety 

Differential)·. Very impressive results revealed 

"brief relaxation training to produce subjective and physio­

logical changes in the direction opposite to an xiety , as 

assumed by the reciprocal inhibition principle from which 

systematic desensitization was derived (p. 43 6 ) ." Paul 

( 1 9 68) feels his research meets "A necessary requirement for 

interpreting the major
. 

mode of operation of systematic desen-

sitization as response suppression or modified countercondi-

tioning • • •  (p. 436 ) . " 

Other researchers , however , have begun to find disfavor 

with the r eciprocal inhibition principle on the grounds that 

it fails to account for change sometimes observed in "extinc­

tion" treatment groups. Rachman ( 1 9 68) , for example , has 

recently changed from his earlier position , (1 9 6 5; 1967 ) 

stating: 

Although relaxation appears to be a necessary 
component of systematic desensitization treatment , 
there does no.t seem to be co nvincing evidence that 
muscular.relaxation is necessary (p. 1 60). 

According to Rachman (1 9 68) the crucial operation i n  the 

desensitization package is an induced feeling of calmness 

or what he calls "mental relaxation" brought about by verbal 
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instructions from the therapist. He cites in particular the 

work of Wolpin and Raines. (1966) who successfully desensi­

tized four snake phobic �s , two without relaxation training 

and two whiie tensing their muscles. He also cites a review 

of the animal curare literature done by Davison (1966). 

Davison notes that animals under curare (presumably total 

muscle relaxation) can be conditioned (conditioned fear 

responscl to avoid neutral stimuli in their normal state , 

suggesting that fear responses can be learned even when an 

animal is totally "relaxed. " Davison proposes that relaxing 

one's muscles produces either strong affective states within 

the organism (mental relaxation?) or a reduction in efferent 

messages , both of which could act to inhibit anxiety. 

The most recent challenge to the reciprocal inhibi­

tion hypothesis comes from research done by Nawas et al. , 

(1970a) and Nawas et al. , (1970b). In the first study , Ss 
. -

were assi�ned to one of four groups on the basis of matched 

Fear Thermometer and Behavioral Approach Test scores. Resides 

a No-Treatment Control group, there were three treatment groups; 

Systematic Desensitization , Pseuod-Systematic Desensitization 

(paired irrelevant imagined stimuli with relaxation) and a 

Yoked Systematic Desensitization group (no relaxation). Ss 

in the three treatment groups moved up a 20 item hierarchy 

after reporting two consecutive scene presentations without 

experiencing anxiety. Nawas et al. , (1970a) report that 

�� the S ystematic Desensitization and Yoked S ystematic 



Desens i t i z a t i on groups d i d  signifi cantly bet ter on the 

Beha viora l Approach Test after trea tment than ei ther the . .  

10 

Pseudo  S ystematic  Desensi ti z a t i on or No -Treatment Contro l 

groups .  There was no d i fference bet ween groups on the Fear 

Thermometer . They conclude : 

Clearly the findings o f  this study ind i c ate that 
desens i t i zat ion to an item early in the hierarchy 
is not a prerequ isite to desens i t i z a t ion to more 
a versi ve i tems . The a d d i t i ve resi duals of  anxiety 
whi ch Wolpe speaks of , i f  indeed they occur , do not 
jeopard i ze the success of treatment (p . 63 ) .  

It is interest ing to no te th at  no t only d i d tte Fear 

Thermometer fai l  t o  ch ange , but the authors themsel ves fail 

to g i ve informat i on as to the start ing po int on the initial 

Behavioral Approach Test , or more consp icuously , the number 

o f  �s who ac tu ally tou ched the snake after trea tment. With 

the data  they presen t ,  there i s  no way of der i v ing ei ther 

the ini t i al Behav i oral Approach Test scores or the number of 

snake touches . Shoul d an a verage mo vement from eight feet to 

four feet on the Behav ioral Approach Test be considered ev i -

�ence o f  " trea tment su ccess , "  even though su ch a mo ve may be 

s�a t isti cally signi fic ant? 

In t heir second study , Nawas et al. , (1970b) at tempted 

to test more d irectly the need for muscle relaxat ion in the 

de�ens i t i za t ion procedure. Along wi th a no - treatment control 

gro up , Ss were ma tched on Fear Thermometer and Behavioral 

Approach Tes t scores and ass igned to ei ther a standard i zed 

S ystematic  Desensi tization group (SSD ) , an Aversi ve Imagery 

and Muscle Tense group (AMT) where they recei ved the a vers i ve 
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SSD scenes paired wi th muscle t ension , a Pseudo Des ens i t iz a ­

ti on group wh i ch li stened to  anecdot es previ ously j udged 

neutral in affective tone,  or an Aversive Imag ery and Neu ­

t ral Task group (ANn where S S D  aversive sc enes were pa i red 

with one of  seven tasks rat ed neut ral in affect ive tone . 

After t rea tment , th e S t andard i z ed S yst emat i c  Desens i t i ­

zat ion S s  d i d  significantly bett er  on th e Behavi oral App roach 

Test than Ss •in ei th er ANT or AMT groups (p . <.OS). Both o f  

these lat t er groups , however , d i d  sign i f i c antly bett er than 

e i ther th e No-Treatment control or Pseudo Cont rol groups . 

Nawas et al . ,  conclu d e  that 1 1  • • • Rachmans (19 68 )  a rgument 

wh ich qu est ions th e need for muscular relaxat ion is a val i d  

one (p . 6 6 ) , "  and again , "-The apparent sup eri o ri ty o f  the 

S tanda rd i z ed S ys t ematic  Desensi ti zat ion over the ANT and AMT 

t reatments is proba bly due t� the  'pleasant state , '  to use 

Davison's ( 19 66 )  t erm ,  whi ch Jacobsoni an rela xat ion brings 

a bout and wh i ch is not l ikely  to be atta ine d , in equal mea­

sure , b y the p erformanc e of neut ral o r  muscular t ension 

tasks (p. 67 ) . " 

The same cri t ic isms of the Nawas et al . , (1970a ) study 

may be appl i ed here as well. Ho wever , th e impo rtant th eo re­

t i cal issue is not and shoul d not be the inclus ion or exclusion 

of relaxa t ion training in the Sys t ema tic  Desensi tizat ion t reat ­

ment packag e .  Too often relaxat ion t raining h a s  been isolated 

by resea rchers to either prove o r  d isprove the rec iprocal in­

hibition p ri nciple wi thout di rect evi d ence of autonom i c  
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effects purport edly med i a ted by d eep muscl e relaxati on. Wolp e 

hims elf (1958 ) off ers a number of oth er response modal i t es 

wh ich he p ropos es are incompa t i bl e  wi th anxi ety ;  incompat i bl e ,  

that i s , at'an autonomi c ��! · It is qui t e  poss i bl e ,  for 

exampl e ,  th at muscle  t ension , the act o f  cont ra ct ing va rious 

muscl e groups , produc es a d ecrement in one or more sys t ems of 

the sympath et i c  d i v ision of the autonom i c  nervous syst em . 

Even Rachman·(l 9 6 8 )  freely adm i ts that his int erpreta tions 

" could be accommodat ed" by the reciprocal inhi bit ion theory 

(p . 164) . I t  is , th erefore , important to remember tha t  

Wolpe (1954 , p .  2 05) has d efined anxi ety as " the autonomic 

respons e patt ern or pat t erns that are cha ract erist ic ally part 

of the organis.m ' s  response pa t t ern to noxi ous stimulat ion • • •  " 
Tha t  syst emat i c  d esensi t i z at ion act ually produces d ecrements 

in sympathet i c  a c t i v i t y  through the contiguous pai ring o f  

muscl e relaxa t i on and anxi et y-evoking stimul i s t i li remains 

to  be d emonstrat ed. "P rog ress in resolving th is issue wi ll 

d emand yet mo re refined exp erimental d esign and a closer 

look at the  autonomi c and neuromuscular responses in bo th 

treatment and change . "  (Lang , 1969 , p .  17 4) . 



CHAPTER II 

THE PRESENT STUDY 

Th e purpo s e  of the p resent s tudy was to t es t  di rectly 

th e rec ipro cal inh ibi t i on p rinciple at three di fferent 

l evels -phys io log i cal ( autonomi c and skel etal-motor ) , cogn i­

t i ve ( s e l f - rep o rt )  and moto r (proximi ty to an avers i ve s t imu­

lus ) ,  and t o  inves t iga t e  the relationshi p between pys i olog i -. 
cal, cogn i t ive and moto r ind i ces of fea r. As Paul ( 19 6 8 ) 

points out: 

Current res ea rch sugges t s  tha t  'anxi ety! may bes t 
be th ought of as a des cript ive t erm fo r a comp l ex 
pattern of res pons es characterized by subject ive 
feelings of app reh ens ion and t ens ion as s o c i at ed wi th 
h e i gh t ened phys iolog i cal a rous al , esp ec i ally of th e 
s ympath etic branch o f  the autonomi c  nervous s ys t em 
( p ._425) . 1 

Clea rly th e impl i cat ion is th at  physi olog i cal , cogni t i ve, 

and mo tor indL·es of fear are pos i t ivel y rel a t ed. As ear�y 

as 1 953 , however , La cey (1 953 ) was able t o  demons t rate mark ed 

indiv idual. di fferences between Ss in respons e to th e s am e  ""':' 
stressor conditions. Although in most instances a general 

arous al p a t t ern at th e autonomi c  level us ually occurred in 

th e pres enc e  of s t res s o r  s t imul i, �s did  not respond equally 

a c ros s  phys iologi cal channels wh en under s t res s . Some 

ch annel s went up wh ile  others went down. Th e impl i c at i ons 

of th i s  ph enom enon a re clear .  Failure to f ind s ign i f i cant 

chang es in on e ch annel of phys i ologi cal react ivi ty do es not 

mean that other chann el s are also inact ive .  In order t o  make 

1 3  
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any sta t ements a bout gen eral autonomi c l evel , p a rt i cula rl y  in 

those cas es wh ere signi ficant d ifferenc es a re la cking , one 

shoul d be capabl e of making sta t ements about a number of 

d iff erent phys iological channels . 

rha t  cogni t i ve and phys iolog ical ind i ces of anxi ety 

a re pos i t i vely rel ated is also uncl ear.  S arason ( 1 960) , 

aft er revi ewing the li t erat ure in th is area , concl uded tha t 

"Measures of ·quest ionna i re-defined anxi et y  suc.h as MAS do not 

seem to rel a t e  consist ently to phys iolog i cal respond ing (p. 

408 ) •11 McReyno lds et a l . , ( 1 96 6 )  lists a number of st ud i es 

that fai l ed to find signifi cant relationsh ips between physio­

log i cal measures of anxi ety, on the one hand , and psycho ­

metri c measu res on th e other h and . In t hei r own research 

McReynol ds et al . ,  ( 1 9 6 6 )  also fa i�ed to p rod uce signi f i cant 

co rrela tions be tween autonomic and ps
_
Ychomet ri c anxiety pa ra­

meters ,  even though th eir d esign ( intra-subject ) fa vored 

such results (Lazarus , et al . ,  1 9 63) . 

Th e rela tionsh ip bet ween motor and cogni t i ve measu res 

of fear is also unclear . Davison (1 9 6 8 )  repo rt ed a h i gh 

correlation ( r  = . 81 )  b et ween approach and reported fea r 

d ecrement . Lang and Lazovik (1 963)  also repo rt red uct ions 

in subjec t i ve fea r  and concomi tant d ecrements in p roximi t y  

to t he p ho bi c  stimulus.  Others (e . g . , Leon , 1 968 ; Nawas e t  

al . , 1970a ) fa i led to find a reduct ion i n  repo rt ed fea r and 

approach d ecrements.  The ma jor probl em wi th th ese lat ter 

stud i es (and o th ers) however , is th at no syst emati c a t t empt 
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was made to assess reported reductions in fear at different 

points along the Behavioral Approach Test. Usually, fear 

scores are taken only at th at point on the Behavioral Approach 

Test where � tenninates his approach. Theoretically, one 

would not expect pre and post Behavioral Approach Test termi­

nation points to be necessarily different. The difference, 

if any, in reported fear should be found at points on the 

Behavioral Approach Test preceding the te�inal point, since 

fear reduction must theoretically precede an avoidance deere-

ment. 

There is then, considerable evidence to suggest that 

� E£i�ri assumptions as to the nature of the relationships 

between physiological, cognitive and motor indices of fear 

may be unwarranted. The purpose of
.

this study, therefore, 

was not to make hard predictions about the nature of these 

relationships, but rather to
.

get adequate and accurate mea­

sures of each index and investigate tne relationship between 

them. 

In order to show that the reciprocal inhibition prin� 

ciple is the basic mechanism responsible for successful 

desensitization, we attempted to demonstrate the following: 

first, that the contiguity of relaxation and anxiety-evok-

ing stimuli reduces fear significantly more than either the 

anxiety-evoking stimuli alone, relaxation alone, or no treat­

ment at all; second, that relaxation training and the anxiety 

hierarchy separately are not sufficient to produce significant 
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decrement s  in fear in any of the three fear in dices when com­

pared t o  no t reatment at all; th i rd, that subjective rep ort s 

o f  f ear and physiological act i vit y  are di rect l y  relat ed to 

the proximit y of an avers i ve s t imulus � the clos er the stimu­

lus, th e great er th e report ed and "phys iological" fear; and 

fourth, that gains in proximity t o  the avers ive s timulus 

o ccu r onll when decrements in autonomi c act ivi t y  are pro­

duced th rougl) the cont i guous pairing of rel axation and 

anxiet y-evo king s t imuli .  

�bjecE 

Ss were s elect ed by �1 from four local coll eg es in 

t h e  San Francisco bay area. Mos t of the Ss were s tuden ts in 

int roductory ps ychology cours es . El s impl y as ked those stu­

dent s who were extremel y  af rai d of harml es s snakes i f  they 

woul d be int eres t ed i� part i c ipating in a res earch pro ject, 

the majo r purpo s e of which was to s tuqy new ways of me as ur-

ing physiologi c al reactivity.  Appo intments were made wi th 

tho s e  who volunt eered . Each S was adminis t ered the Minnes ota  . 
-

Mult iphasic Pers onali ty Inventory .  Femal e s ubjects who ' s  T 

sco re s  s tayed wi thin a 30-70 T -rang e then received s essions 

one and t wo ( see bel ow) .  The f irst 24 Ss who passed the 

Behavio ral App roach Tes t comprised the fi nal popul at i o n .  

Th e i r  ages range d  from 18 to  23. 

,!2perimen� 

Two exp eriment ers , �1 and §2, participated i n  t h e  r�­

s earch . El was a 26 year old graduat e st udent in cl in i cal 
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p s ycholog y.  E2 was an 18 yea r old mal e h i gh s choo l s tudent 

who vo lunt eered to as s i st�!· �2's only task wa s to rat e  

snake act i v i ty during the Beha vi oral App roach Tes t. Snake 

act i v i t y was s cored on a fi ve point scale from zero (no 

act i v i t y )  to four ( cons tan� mo vement ) .  E2 knew nothing 

a bout the na ture of the res ea rch . Bo th E2 and El s cored 

s nake mo vement on one-half of th e pre and pos t trea tment 

Beha v i o ral App roach Tes ts . Rel i abi l i ty checks were run be­

tween E 's after each Behavioral App roach Tes t .  

Phobi c St i mulus -- -----��-----

A l i ve, three foot gopher snake named Dus t y  was us ed 

as the phobi c s t imulus . He wa s loaned to �1 by a b iology 

ins t ruc tor i n  a lo cal, p ri va t e  pre and element a ry s chool. 

Dusty had been handl ed thous ands of t i me s  by three, four 

and fi ve yea r old children. 'The risk of snake b i t e  was 

therefo re co ns i dered minimal . Dust y  wa s hous ed i n  a 

I' x 1' x 2' wire mesh cag e .  The door was o n  th e left s id e  

of th e cage rather than th e top which p ermi tt ed eas y  acces s  

to Dus t y  ( s ee Behavioral App roach Tes t below) .  

AE,pa ratus 

Al l t reatment and control .cond i t i ons were conduc ted 

i n  a so und-p roofed exp eri mental room at the VA Hos p i tal, P alo 

Al to, Cal iforni a .  The room .was approx imately 1 5' x 12' x 10' 

in dimens i ons. The polygraph wi th an ea rth g round was hous ed 

in an adjac ent sound-p roofed room. The rooms were connec t ed 
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by one door . �1 and �2 could see §. th rough t wo strategically 

placed mirrors described below. All elec trodes were fed into 

three junct i o n  boxes (one for Heart Rate , one for Skin Poten­

t i al and one for the Electromyogram) located under a ch a i r  

i n  the experimenta l room. Sh ielded cables led from these 

boxes t o  the control room. One electrode atta ched to the 

left leg served as a common� ground . In add i t ion to  the 

reclining cha i r, the experimental room also housed a f011r­

l egged tram t able, the top of whi ch was t ilted a 30 degree 

an�le . Th is tram was used to support the snake during the 

Behavi oral Approa ch Test (also descrihed below) . The tram 

and the ch a i r  were the only pieces o f  apparat us housed in 

the experimental room . Both remained there throughout the 

dura t ion of the exper iment . 

Cri ter ion Measures 

Beh a�� �Eroach �· The Beha vioral Approach Test 

i s  generally cons idered to be the most ri gid test of fear 

change (Lang and Lazo vik, 1963). It was first devised by 

Lazo v i k  and Lang (1960 ) and simply involved the comput a t i on 

of  scores hased on the distance between S and a phobi c st imu­

lus before and after treatment .  S ince S s  i n  this experiment 

were rendered v i rtually immob ile by the polygraph electrodes, 

a modi fi cation of  Lang and Lazo v ik's technique had to  be 

devised . During each r�T, a caged snake was placed by �1 

on a tram si tuat ed exactly nine feet from the fron t-ri �ht 
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edge of S ' s  chair. A thin but s trong co rd was a t t a ch ed to  

th e front of  the t ram. The cord l ed to  th e control room 

through a pull ey syst em out of S ' s sight. Aft er El had 

plac ed the snake on top of th e t ram , h e  returned to th e con­

t rol room wh ere he  mad e  ready to  pull the t ram one foot 

clos e r  t o  S a t  one minut e  int ervals . S had a v ery clear vi ew 

of the s nak e since th e t ram top was til t ed at  a 30 d eg ree 

angle towa rd S. At one minut e  intervals , the  t ram was pulled 
' 

one foot clos er until S signaled "s top" by raising her right 

ind ex finge r  (fo r full d es c ription of ins t ruc tions to �' s e e  

proc edural s ec tion below). Aft er an addi tional one minut e, 

Dus ty was remo ved from the room. A Behavioral Approach Tes t  

s co r e  was computed for each S in the following manner: If 

S was able t o  unlock the cage d oo r ,  but not t ouch Dus ty, she  

recei v ed a s co re of  one. Touching the cag e was s co red two , 

cag e alongsid e S was three, cage a t  one foot from S four, and 

s o  on. In ord er to g et an accu ra t e  es.timat e  of f ea r  change 

from pre to  pos t B ehavioral Approach Tes ts, on e mus t  t ak e  

into consid era t i on th e point a t  wh ich � s t opp ed on th e firs t· 

Beha vioral Approach Tes t. A chang e from n in e  to six is not 

equ i val ent t o  a chang e from three to one since the avoi danc e 

g radient g ets  s t eep er as one app roaches an a versi ve s timulus. 

B eha vioral App roach Test  difference s co res were , therefore , 

convert ed to adjus t ed change s co res by using the formula 

a d vo ca t ed by Lang and Lazovik (1963): 

Chang e  s core = initial s core - pres ent s core 
• initial s core 
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� �ernlomet er . A modi fica tion o f  Walk's (1956) 

fear thermometer (FT) was used to get a sub j ect i v e  est i mat e 

of S's le vel o f  f ear dur ing the Behavioral Approach Test . 

A scale from 0 to 100 was construc ted and plac ed on the wall 

opposi t e  �'s chair, exactly t en feet from� · A complet e 

descr i pt ion of the scale and i ts use is gi ven below. Ss 

were instruct ed to rat e their level of fear on th e bas is o f  

thi s scale dur ing each one mi nute int er val of th e Behav i oral 

Approach Test . 

�ys iologiE!! Measures. Physiologi cal measures were 

cont inuously recorded on a four channel Grass Model 5 Poly­

graph. Grass chart paper was driven at lmm/sec . The same 

electrolyt e, Bechman 5 percent concentrat e of NACL, was used 

for all connect ions . After clean ing each electrode s i t e  wi th 

alcohol, t h e  sk in was prepared by rubbing i t  v igorously for 

one minut e wi th a gauze pad coated wi th the electrolyte. 

The electrodes (Grass, silver cup) for all three physi ologi ­

cal ind ices were then coated and secured to  th e sk in just 

below the electrode cup in order t o  pr event mo vement art i fact . 

(1) Electromyogram. Muscle t ensi on was recorded from 

the masseter muscle locat ed at a po int 3/4 inch anterior to  

and 1/2 inch abo v e  the angle of  th e jaw on th e right side of  

th e fac e .  Th e center o f  th e active  elect rode was plac ed at 

th is s i t e. Th e second elect rode was placed two inches directly 
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abo v e  the firs t electro d e .  This placement prod uced qui t e  

reliable reactions . I t s drawback was , o f  cou rs e, th e artifact 

pro d uc ed if  � t alked. Our �s w ere cons tantly told no t to talk 

except  when asked to rat e  themsel v es . Pen d efl ect ions Smm 

on eithe r s i d e  o f  a verbal report w ere not us ed in the s cor-

ing . The s igna l was fed through an int egra t er on the Gra s s  

polygraph . A mus cl e  tension s co re in mean microvolts/se cond 

was determined for each 2 by no ting th e fi ve larges t  int e­

gra t ed mus cl e action pot ential s during each on e minu t e  int er­

val of  th e Beha v i o ral Approach Tes t and comput ing th eir 

average . 

(2) Heart Rat e .  
-

Heart ra t e  was reco rd ed by pla cing 

electrod es immediat ely above each ankl e .  A thi rd el e c t ro d e  

was pla c ed o ve r  the radial a rt ery o f  th e l eft wris t .  This 

l eft �'s right h and f ree to  open the cage and touch th e snake .  

The Heart Rat e signal was fed through a tachograph on the  

Gra s s  polygraph wh i ch conve rt ed the signal to a bea t - to -bea t  

p rint-out o n  t h e  ch art paper .  T ime betw een beats was rep re­

s ente d by a wave  f rom whos e v ert i cal distanc e indicat ed time 

in millis econd s betw een cons ecut i v e  heart rate R wa ves . The 

f i ve small est bea t - to-beat intervals d u ring each one minut e 

interval of  th e Behavioral Approach T es t  w ere a veraged to  

p rodu ce mean beat-to-beat H eart Rate  s cores in  millis econds . 
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(3) � �!�nti al.  A silver-disc elec trode was 

grounded to  t h e  dorsal surface  of the lef t  forearm, just 

below th e elbo w. A second elec trod e was plac ed on th e vent ­

ral surfac e o f  the same arm a bou t 8 em from the  activ e palm 

of  the lef t  h and. A th ird elec trode wa s se cured to th e di stal 

phalanx of the middl e f inger . The palmer pot ential gradient 

was ther efore measured between th e second and t h i rd electrodes. 

Imp edanc e  was set at 5 mv/cm. Mean Sk in Potent i al scores in 

milli volts/cen t i met er wer e computed for each one minut e inter­

val of  th e Beh a v i oral Approa ch Test by a veraging th e f i ve 

largest pen deflecti ons, ei th er posi t i ve or negat i ve, a way 

from baseline . 

Scores represent ing the physi olog i cal and cogni t i v e 

measures of fear were deri ved from essentially the same po ints 

in  t i me during th e Behav ioral Approach Test; namely, during 

the one minute interval at  ea ch foot po i 1t o f  the sna k e  approa ch 

run. The to tal number o f  scores v ari ed a cross Ss dependi ng on 

how close � permi tted the snake to approach. Since we were 

interested i n  get ting scores wh ich refl ected the  ov erall level 

o f  f ear duri ng th e ent ire Beh a v i oral Approa ch Test, a statis­

t i cal pro cedure (Winer 1 962) was employed wh i ch separated 

variance du e to trea tment effects, proximi t y  effect (e. g. , 

changes in aro usal due t o  snake proximity), and treatments X 

proxim i t y. The anal ysis adjust ed for unequal c ell frequencies 

w i th i n groups and unequal n between groups. 
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Ail of  th e data was scored by §1. One-half of the 

data was also s co red by a tra ined graduate stud ent in clini­

cal psychology who wa·s unfamiliar  with the purpo s e  of the 

res ea·rch. R ecord s  were s cored blind by both §1 and th e 

stud ent; i. e . , neither had ac c es s to S ' s name o r  treabment 

condition. R elia bility ch ecks were run for each measure by 

comput ing th e number of s corer agreements , su bt ract ing from 

them the numbez:- of di sagreements and t.hen div id ing by agree­

ments. Int ers corer rel i a bility exc eed ed .95 on all measures. 

Data analys es were p erformed by the Uni v ers ity of Tennes s ee ' s  

IBM Computer and by  §�· 

Proc edure 

All S s  were run by §1. Dur ing the f i rst s�ss ion ,  El 

met S and tol d  her h e  was int erested· in  monitoring d i f f erent 

psys i olog i c al and ps ychological mani festations o f  t ens i on .  

El assured S that there were no t ricks· invol ved , and that no 

harm would c ome to her becaus e o f  the polygraph electrod es 

or anything els e. S was then asked to s it in a sem i-recumbent 

pos it ion in a recl ining cha i r  s ituated at one end of  the room 

wh ile El attached ei ght electro d es on S.  It us ually took 

a bout ten·minutes to attach the electrodes . During thi s  t ime 

El was c areful to explain the purpos e of each electro d e  and 

cont inued to assure S that no harm would come to her . When 

El had finished  s ecuring th e electrodes , h e  informed S that 

h e  was about to ret i re to an adjo ining room to ch eck the 
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calibrat ion of the machine .  S was t old tha t  from thi s po int 

on, all inst ruc t ions would be  d eli vered to her by a tape 

record er tha t was also in th e adjacent room with th e Grass  

polygraph . A 5 inch by 5 inch hole in  the wall p erm i t t ed 

clear aud i o  t ransmis s i on o f  the instru c t ions . The polygraph 

wi res als o  lead  th rough thi s  hol e .  

Aft er E had told � that taped ins truc t ions were a bout 

to be  t ransmitted to he r, §1 ins t ruc t ed � to  get comfortabl e, 

to relax as much as pos s i bl e ,  but to  res trict  movement to  a 

min imum and no t to talk . El th en l eft  th e experiment al room 

and cal i brated  the Gra s s  polygraph . The tape reco rd er was 

then s ta rt ed and S was g i ven the following inst ruc t ions: 

In thi s  experiment we are interes ted in ass es s ing 
the rela t i onsh ip between vari ous m easu res o f  tens i on .  
S p ec i f i cally, we are int eres ted i n  the relat ionsh ip  
between phys iolog ical ind i ces of t ens i on and your own 
s u bj ec t i ve est ima te of ho w t ens e you feel a t  pa rt i­
cula r point s in t im e .  For th i s  pu rpose , �e hav e  
cons truct ed a. s cale o f  t ens ion t o  help you evaluat e  
your own internal s tate  o f  anxi ety . If  you will look 
on th e wall d i rec tly in front of yo u ,  you . will s ee a 
s cale wi th numbers rang ing from 0 to 100. Thes e 
numbers rep res ent d i fferent levels of t ension . A 
s co re o f  100, for example ,  would repres ent th e mos t  
f ear  you have  ever exp eri enced a t  any one t ime du ring 
your l if et ime . We will g i ve you a f ew moments to  
recall the one inc i dent which produc ed the  strongest 
f ear  react ion in you .  Wh en yo u have thought of th e 
inc i d ent , try to remember as clo s ely as you can 
exac tly how you felt at th at t ime .  That feeling 
wo uld b e  th e equ i valent of a score o f  100 on the t en­
s ion scale. Okay, try now t o  rec all an inc id ent 
• • •  Now that you know what a s co re of  100 means, 
lets go down th e scale to z ero .  Th is  s core should 
rep res ent for yo u a feel i ng of total relaxat ion - no 
t ens i on whatso ever,  very s imilar to th e feeling you 
m igh t have  wh il e s oak ing in a warm tub of wat er after 
a tough da y or  th e feeling you have jus t  before falling 
asleep. Now that you know what the two extreme pol es 
on the s cal e rep res ent , i t  should be telat ively eas y  



fo r you to  as s i gn various le vels o f  t ens i on to ea ch 
point on the s cale . Fif ty, for example , wo uld be 
exa ctly one-half of th e mo st tens ion you ha ve ever 
experienc ed . Twent y- fi ve would be h alf way between 
0 and SO, and s o  on . 

For the next 20 minut es , we want you to  relax as 
much as yo u can. At d i ff erent t i mes ;  we will ask 
you to ra t e  the  l evel of tens i on yo u a re expe ri enc i ng 
righ t  at � po int . Okay , pleas e ra t e  you rs elf now.  

S cont inued to rat e hers el f at  fi ve m i nute intervals 

d uring th e f i rs t  15 minu tes , and a t  one minute  int ervals 
• 

during th e la s t  f i ve minutes of th e 20 minut e p e ri o d . At 

the end of this  ha b i tuat ion p e ri od , El ent ered th e exp e ri -
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ment al room , remo ved the elec tro d es an d ma d e  an appo intm ent 

wi th S to re turn the next day,  o r  as soori as pos s i bl e .  

Th e s econd s ess ion was id ent ical to s es s i on one for 

all �s exc ep t that th e i nformat ion about th e tens ion s cale 

was d elet ed . S wa s told tha t she  wa s to rate her l evel of 

tens ion fo r 20 minutes , jus t ·a s she ha d done the  prece�i ng 

day . Af ter th e 20 minute habi tuat i -on peri od  wa s ove r , how­

ever , tap ed i ns t ruc t i ons cont inued in th e following manne r: 

Yo u have done very well to this po int . We would 
now l ike to s e e how you will react to the p res enta­
t ion o f  a l i v e ,  harmles s s nak e .  In t h e  next room , 
hous ed in a wi re mes h cag e i s  a harmles s gopher 
s nake . In jus t  a moment , I am go i ng to bring the 
s nak e i n ,  s t i ll s ecured i n  his cag e ,  and place him. 
on the t ram wh i ch is  s i tua t ed immed i a tely in f ront 
o f  yo u ,  10 f eet from th e edge of your cha i r . After 
plac ing th e snake on the t ram , I will lea ve the 
room and you will be asked to  rat e  your le vel of 
t ens i on ,  jus t as you have been do ing today . Af ter 
you rat e  your t ens i on ,  th e t ram wi ll mo ve on e fo ot 
clo s e r  to  you , and you will be as ked to ra te yo ur 
tens ion aga i n .  Th i s  p roces s will cont inue at on e 
minu t e  int ervals unt il yo u s i gnal s top by ra i s ing yo ur 
right ind ex finger . I wi ll th en come in and remo ve 
the s nake from th e ro om . Pleas e list en c a refully 



no w to what I am a bout to say. I t  is �!remely 
impo rtant fo r our resea rch purposes th at you not 
signal stop unt i l  you cannot poss i bly stand to ha ve  
the  snake come any closer to  you . Don ' t  g i v e  up 
easily .  Try as hard as you c an • • •  pl ease. Now 
I will bring the snake in and place  h im on the t ram . 

Af ter Dust y had been pl aced on the  tram ,  El left  

th e room and returned to the polygraph . El and E2 then -
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began scoring snake ac ti vi ty. At one minut e  interva ls , the  

t ram mov ed one foot  closer to S.  El control led the mov e-

ment th rou gh a rop e and p ully syst em. The tram was pad d ed 

and mo ved along a t rack on th e floo r so tha t  d i rec t ion as 

well as sudd en sounds or squeaks from th e t ram were con -

trol l ed. Bot h  El and E2 were a bl e  to g et a d i rect f rontal 

view o f  Dus ty' s movement by m i rror system const ructed for 

this pu rpose . Act i v i ty rat
.
ings were made at  one minut e in -

t erva ls to coinc i d e  wi th �s verbal reports o f  f ea r. During 

the co urse o f  the experiment no t on e S inqui red a bout th e 

mi rro rs . 

Af ter S signal ed stop , Dusty was remo ved and E 1 d i s en­

gaged S f rom the el ectrodes .  Appo intments were th en scheduled 

wi th each S who fa il ed to to uch th e snake an d who report ed a 

subject i v e  ra ting o f  50 o r  more during th e last one minute 

interval of th e Beha vi oral Approach Test. Af t er this second 

sess i on ,  all S s  were randomly assigned to on e of four groups. 

Q,Eoup I - (S ystematic  Desensi t i zati on (S D) . Ss in 

this cond i t ion rec ei v ed th ree tap ed 30 minute sessions of 

abbrevia ted muscl e relaxation (Paul , 1 966 ) . Aft er El 
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attached the el ec trod es , h e  placed � in a sem i-recumbent 

pos i t ion , l eft th e room and sta rted the tap e reco rd er wh i ch 

d el i vered the fol lowing instruct ions to S :  

We ha ve  sel ected  you to continue on in this 
research because of you r  ma rk ed fear o f  snakes . You 
ha ve  been una ble to control . your fear because you 
have not l ea rn ed ho w to relax in the p resenc e o f  
ha rml ess snak es .  In o rd er f o r  you t o  ri d yourself 
of this f ea r, you must be t aught ho w to  control your 
anxi et y.  Cl ini cal psychologists have rec ently d e­
v ised a t echn i que ·called systemat i c  d esens i t i zat ion 
wi th wh i ch t hey have had remarka ble succ ess in reduc ing 
irra t ional fears .  I t  is  based upon t h e  p rinc ip le that 
humans cannot be anxious and relaxed at the same tim e .  
In the f i rs t  step of  this t reatment , yo u wi ll be 
t aught ho w to relax your muscl es to a very d eep stat e .  
Af ter th ree training sessions , you wi ll be a bl e  to 
relax your whole body in a m at t er of  seconds . Once 
you ha ve  l earned to control your l evel of tension ,  
you  wi ll b e  asked du ring th e rema ini ng sessi ons to 
imag ine a ser i es of  ten scenes arranged on a d imens ion 
of  ' snake anxi et y '  from th e l east to most d isturb ing 
scene . In the f i rst scene , for example , you wi ll 
imag ine yourself at a d istanc e o f  100 feet away  from 
the snake ,  an d in th e second sc ene , 50 feet , and in 
the th ird s c ene 25 feet , and so on . During each 
scene presentati on and immed i ately aft er presenta ­
t ions , you wi ll use rel axat i on to  inh i bi t · your anx­
iety . S c enes wi ll be rep eat ed o ver and o ver , unt i l  
event ually , you will be abl e t o  imagine yoursel f 
handl ing a l i ve ,  harmless snake wi thout f eel ing any 
f ear .  You wi ll mo ve up the ' anxi ety hi erarchy'  at  
your o wn pac e ,  never mo v ing from one scene to the 
next unt i l  we are bqth sat isfied  that yo u can ima -
� ine t he scene clea rly and vi v i dly wi thout experi enc ­
lng any anxi ety wha tso ever. 

You ma y feel ri ght now that imaginati on is one 
thing , bu t rea l i t y  is qu i te ano ther; that 1wa·y: y.ou · 
can do in your imag inat ion h as no relat ionsh lp to what 
you can d o  in real i ty.  Actually ,  the cont rary is more 
tru e .  Cl inical psycholog ists ha ve consist ently found 
tha t  Ss who can v i v idly imag ine themselves handling a 
snake-wi thout fear can actually do  so later  on . Let ' s  
beg i n  no w wi th th e f i rst o f  t he th ree t ra in ing ses ­
si ons in d eep muscl e relaxat ion . In one minut e ,  you 
wi ll beg in receiving your f i rst instru c t ions. 

At th is point , §1 cal i bra ted th e polygraph , changed t ap es 
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and s t a rted the relaxat ion tape . S was inst ructed to cont ract  

and r el ax va ri ous muscle groups beginning with the  dominant 

h and a nd fo rea nn and l ead ing through the  dominant upp er a � ,  

non- d ominant hand and forea rm ,  non-dominant upp er a rm ,  fore­

h ead , eyes and nos e ,  cheeks and mouth , neck and th roat , chest , 

back , res p i ratory muscl es , a bdomen , upper legs , calfs , ankl es 

and f eet . Two t ens i on and rel eas e  cycl es were run fo r each 

mus cl e group .' After al l mus cl e groups had been t reated , 2 

was ins t ructed to relax and enjoy the feel ing fo r on e min­

ut e .  Termination inst ruc tions were then d eliv ered . 

Each S in th e S yst ema t i c  Des ens itization g roup rec eived 

three s es s ions of  abbreviated relaxat i on t raining . Al though 

Wolpe (1958 ) recommends s ix t raining s ess ions , a number of 

experimental inves t igat ions have report ed succ ess  with three 

and even fewer training ses s i.ons ( i . e . , Paul , 1966 ; Rachman , 

1 96 5 ;  Ramsey , 1 9 66 ; Cook , 1 9 66 ) . After comp l et ing rel axat i on 

t ra ining , each 2 commenced wi th s c ene p res ent ati ons d u ri lg 

the fou rth t reatment sess ion . Aft er attaching th e elect ro d es , 

�1 aga in left the experimental room to cal ibrate  th e poly­

g raph . Af ter g iv ing � suff i c i ent time to relax , S was firs t  

told t o  s i gnal �1 by ra is ing her right ind ex finger i f  she 

exp eri enced tens ion at  any t ime during a s cene presentation . 

� was al so told t o  s i gnal �1 in th e s ame fashion when rea d y  

t o  commenc e s c ene presentations . (�1 co ul d s ee � ' s  hand in 

a s t rategi call y placed mi rror out of � ' s  s igh t ) . Af ter 

thes e ini t ial brief ins truc tions , El rea d th e fi rs t  scene 
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i n  th e h i e rarchy to � ( s ee Append i x  A) . S c enes we re p res ent ed 

fo r 2 0  s e cond p e ri o d s  or un t i l S s i gnal ed a s c ene t e nn i m� t i on . 

S c o ul d  no t mov e to t h e  next s c en e  unt i l  s h e  ha d s uc c es s fu l l y  

imagine d  a s c ene t wi c e  f o r  2 0  s e conos wi tho u t expe r i en c i ng 

anxi e t y .  If �1 o bs erv ed rat h er g ro s s  p en d i s p l a c emen t s  d u ring 

a s c en e , even though � f a i l ed to s i gnal anxi e t y , h e  cont inued 

to p res ent th e s c en e .  Af t er � s u cc e s s ful l y  ima g i ned a s c ene 

for 2 0  s econd s ,  � 1 verbal l y  rewa rd ed her by s a ying " good " o r  

" fi n e" o r  " yo u ' re do i ng just  f i ne . "  I f  s h e  f a i le d  t o  im� r, in e  

th e s c ene for a full 2 0  s econ ds , �1 ins t ru c t ed h er to rel a x  

and s i gna l wh en rea d y  to c ont i nue . �1 no t ed on th e pol yg raph 

chart p ap e r wh en each s c ene wa s p r es ent ed an d when i t  wa s t er-

mina t ed . He th erefore ha d a n  accu ra t e  rec o rd o f  th e number o f  

s c ene p res ent a t i ons , t ime/p res ent a t ion , t im e  between p res ent a ­

t i ons and v e rbal reinfo rc ements a ft er p res ent a t i ons . S s  were 

run u s u al l y  f o r  2 0  minut es or unt i l  they t i red . S e.s s i o n s  were 

alwa ys t e rm in a t ed a f t er a s uc c es s ful 2 0  s econd pres ent a t i on .  

Th e next t rea tment s es s i on began wi t h  th e s c ene on wh i ch th e 

p re v i ous s es s i on h a d  been t erm in a t ed . Af t er c omp l e t i ng t rea t ­

ment , ea ch � rep ea t e d  the p roc edure run i n  s es s i on t wo .  

�E. 1 1 1  - (�l axa t i on-_roked ) .  S s  in th i s  cond i t ion 

rec e i ved th e same taped t rai n ing in d eep mus c l e  rel ax� t i on a s  

1 s s  i n  t h i s  cond i t i on were not in a s t ri ct s ens e h e l d  
t o  t h e  sam e expe rim ent er cont rol a s  S s  in Groups I ,  I l l  and 
IV.  S s  i n  th e H - Y  group rec e i v ed exactly the s am e  number of 
s es s ions as  t h ei r yok ed S D  p a rtner. Unfortuna tely , Ss in 
th e R- Y group re c ei v ed on l y  ha lf the number of h i e rarc h y  s es ­
s i ons a s  th e i r yoked S D  p a rtne r .  A d i fferenc e in the num ber 
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S s  i n  the S ys t emn t i c  Desensitization g roup . Ins t ructions wi th 

rega rd to t raining w ere als o th e same . Howe ve r ,  th es e S s  did 

not recei ve ins t ructions abou t an " anxiety hiera rch y . " In -

s t ead, th ey w ere tol d that they woul d be  asked t o  vis u alize 

ten s c enes whi ch clinical psycholozi s t s  u se d  to help p eopl e  

achi e v e  tru l y  de ep s :tates of mus cle rel axation . The " relaxa-

tion hie rarchy" was actually comp ris ed of t en s cenes previously 

rate d by thre e  judges to fall mi dway betw een highly relaxing 

and highly unrelaxing pol es on a sev en point s cal e .  Thes e 

judges w ere, of cours e, unfamiliar with the nat ure of t he re­

s ea rch . ( For a lis t  of  the s cenes and exp lanation o f  the 

hie ra rch y cons t ruc tion, se e Appendix B) . Af te r three s es sions 

of re laxation t raining, Relaxation-Yoked �s we re aske d  to 

imagine each s cene as cl early as p os s i ble whil e remaining 

totally relaxe d . The s e  S s  we re yoked to a Sys t ematic Desens i-

tiza tion partner by ranking and p airing fea r  th ermomet er 

s co res  taken from th e l as t one min ute int erval of  the Beha vio ral 

Approa ch Test . They therefore visualized the same number o f  

s c enes f o r  t h e  same peri od o f  time a s  t he i r  yoked S ys tematic 

Des ensi tization p a rtne r  and were ins t ructed  to relax for t h e  

same amount of time betwe en scene p re sentations . Identical 

ve rbal reinforcements aft er s cenes we re als o adminis tere d  by 

of ses sions a c ro s s  g roups shoul d not conce rn  anyone , howev er , 
i f  it  can be shown that a " se s s ions effect" coul d no t pos sibl y 
h a v e  a ccounted for di ff erences ,,.roups . Th e ave ra g e  n um ber o f  
s es s i ons for  th e SD  and l l - Y  groups was se ven . The a ve rn l'1e fo r 
the R - Y group was  five . 
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El . One da y a f t e r  compl et ing th e la s t  s c ene in th e h i e rarch y ,  

S s  i n  th i s  g roup repea t ed th e p roc ed ures o u t l in ed i n  s es s i on 

t wo .  

Grou2 .!.!! - (H i!;��-���) . 2_s i n  th i s  cond i t i on 

d i d  not rec e i ve t ra i ni ng in d eep mus cl e relaxa t i on . Ins t ea d , 

th ey were asked to s i t  up right in th e rec l i ner wh i l e  El 

a t t ached the e l ec t ro d es .  Af t er El l ef t  th e room , they re­

c ei v e d  th e following taped i ns t ruc t i on s : 

Yo u h a v e  been a sk ed t o  cont inue in th i s  res ea rch 
beca u s e  o f  yo ur ma rk ed f ea r  o f  snak es . Yo u a re a f ra i d  
o f  s n ak es b e c au s e  you a re unabl e t o  s t a y  c l os e enough 
to them for a period s u ffi c i ent to perm i t  a redu c t i on 
o f  yo ur l ev el of f ea r .  In sho rt , your fear caus es yo u 
to a v o i d  snak es ra th e r  th an face th em . Th i s  do es not 
mean yo u s houl d fo rc e yo u rs el f  to hand l e  a snake rega rd ­
l es s  o f  your l ev el o f  f ea r. Th e tri ck i s  to ap p ro ach 
the sna k e  g raduall y , s t ep by s t ep ,  wi thout runn ing a wa y .  
No v emen t f rom one s t ep t o  th e next , howe v e r ,  shoul d no t 
o c c u r  un t i l  all o f  yo u r  f ea r  i s  gone . Unfo rt una t el y ,  
mos t peop l e  a re unab l e  to a c c u ra t ely a s s es s  t h e i r  l e v el 
of  f e a r . I f  they had  some m eans of kno wi ng exa c t l y  how 
th ey were react ing at each s t ep ,  t he i r app roach t owa rd 
th e snake wo uld be v e ry much fa c i l i t a t ed . We h a v e  s u c h  
a means a v a i l a bl e  to u s . By mon i t o ring your phys i o l o ­
g i c a l  a c t i v i t y ,  we wi l l  b e  a bl e  t o  a cc u ra t el y  a s s es s  
yo u r  l ev el o f  f ea r .  We plan t o  h a v e  you imagin e t en 
s epara t e s c en es i n  wh i ch yo u wi l l  v i s u a l i z e  yo urs e l f  
gett i ng c l o s e r  and c lo s e r  t o  a l i v e h a rml es s  snak e . 
In s c en e t en ,  for exampl e ,  yo u wi l l  v i v i d l y  imag i ne 
yo u rs el f  hand l ing the snak e .  I t  i s  th ro ugh t h i s  h i e r­
a rchy of s c enes that we p lan to have you mov e ' s t ep by 
s t ep ' . You ma y feel t hat wh a t  you ima g i n e  c annot p o s s  
i bl y  ha v e  a n y  ap p l i ca t i on i n  ' real l i f e ' . Ac t uall y ,  
th e c ont ra ry i s  mo re t ru e .  Cl i n i c a l  p s yc h o l og i s t s h a v e  
found rep eat edl y th a t  S s  who can imag i n e  thems el v es 
handl i ng a snake wi tho�t fear can a c t u all y do s o  l a t e r  
on . Th e pro bl em , then , is  not  in ima� inin� , b u t  i n  
mak ing s u re tha t yo u do not mo ve from one s c ene t o  the 
next unt i l  you a re phys iolog i c al l y  rea d y  to d o  s o . In 
o rder for us to be a hl e  to d e t e nnine t h i s  D c t ual 'mov e­
men t ' po int , we mus t ha v e  ext rem e l y  a c cur a t e  mea s u res 
of yo ur a v era�e phys i ol o g i c a l  n c t i v i t y .  Du rin� th e 
next t h ree s e ss i on s , th e refo re , we wa nt you to s i t  in 



rec l i n er and fo l l o w  t h e  i ns t ru c t i o n s  I s h a l l  d el i v e r. .  
�]e s imp l y  wan t t o  g et mea s u res o f  you r p h ys i o l og i c a l 
a c t i v i t y  wh i l e  yo u p e rfo rm a s e ri es o f  t a s k s . The 
t ask s a re i nc l u d ed s o  th a t  we m i gh t  b e t t e r  o bt a i n 
yo u r  u s u a l  o r  mos t common l e v el o f  phys i o l og i ca l  
o c t i v i t y .  By th e en d o f  t h e  th i rd t r ea tm ent s es s i on ,  
\oJe wi l l  h a v e  eno ugh i n fo rma t i on t o  p e nn i  t us t o  beg i n  
wi t h  th e h i era rchy p r es en t a t i on .  Okay , g e t  com fo rt ­
R bl e ,  an d we wi l l  b eg i n .  
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Ea ch S wa s th en run th ro u gh a s e ri es o f  ps eu do t a sks 

( s e e  App en d i x  C) fo r t h ree cons e c u t i v e  30 m i nu t e  s e s s i ons 

h el d  o n e  we ek apa rt . Du r i ng s es s i on fou r ,  t h ey we re t h en i n ­

s t ru c t ed t o  v i s u a l i z e  th e s ame t en f ea r -h i e ra rchy s c en es t h a t  

were p r es en t ed to t h e  S ys t em a t i c Des ens i t i z a t i on �s . H i er ­

a rchy - Yok e d  � s  were a l s o  yok ed t o  a S ys t ema t i c  De s ens i t i z a ­

t i on p a rtn e r  i n  t h e  same fa s h i on a s  Rel axa t i on - Yok e d  S s . Th e y , 

t he refo re , rec e i v ed t h e  same num ber o f  s c en e  p res ent a t i o ns , 

t ime b et we en s c enes and v erbal re i nfo rc emen ts a s  t h e i r yoke d  

S ys t ema t i c Des ens i t i z a t i on p a rt n e r .  Th ey were no t ins t ru c t ed 

to rel ax a f t e r s c enes , h o wev er . Ins t e a d , th ey were t ol d  t o  

s i t  qu i et l y  unt i l  �1 wa s rea d y  t o  p r e s ent t h e  n ext s c en e .  A l l  

s i x �s rep ea t e d t h e  �eha v io ra l  App roa c h  Tes t o n e  d a y  a f t e r  

comp l et i ng " t r ea tment . "  

Q!� 1Y - ( No Treatment �ntrol ) .  S s  i n  t h i s  c ond i ­

t i on were us ed t o  e v al ua t e  any e f f ec t s  d u e  t o  th e p a s s a g e  o f  

t im e .  Af t er t h e  f i rs t  Beha v i o ra l  App ro a ch Te s t ,  t h ey we re 

a sk ed t o  r e t u rn one mon t h  l a t er for t h e  s econd neha v i o ra l  

App ro a ch T e s t . Th ey were s impl y  tol d th a t  we \ve re int e res t ed 

i n  t h e s t a bi l i t y o f  th e rel a t ion s h i p s  b et we en v a ri o u s ·  phys i o ­

l og i c a l  and p s ycholog i c al i nd i ces o f  t ens i on . 



CHAPTER I I I  

RES ULTS 

Pre-Treatment 

Randomiz ed group analys es of vari anc e  ad jus ted for un­

equal cel l  frequ enci es wi thin grou ps and unequal n acro s s 

groups by an unweightcd means s olut i on (Wine r ,  1 9 62) , were 

perfonned on all phys iolog i ca l  mea sure s , the cogn i t i v e mea-
. 

s ure , and t h e  snake act i v i t y  meas ure , obt a in ed during the 

fi rs t Beha v i o ral App ro ach Tes t .  An Anal ys i s  o f  variance for 

rand omized g roups was also perfo nned on the ra w BAT s cores 

to t es t  for pos s i bl e  pre-t reatment di fferen ces bet ween groups . 

No s i g�i f i cant di fferences (all p ' s < . 20)  were found on any 

meas ure , s ugges t ing tha t the randomi zation proc edure a d equa t el y  

equated  all fo ur gro up s  on all meas ure s  prior t o  treatment . 

The i nt eract i�ns of  g�oups  x proximi ty po int s ( d i s ­

tance o f  S from snake) wer e non-s ign i f i cant for all p hys i o ­

log i cal meas ures and t he cognit i v e meas ure as well . As 

pred i cted , t here were s igni f i cant prox imi t y  effects for th e 

EMG ( F =4 . 77 ,  df =S/102 , p ( . 01 ) , SP (F=8 . 78 , df =S/102 , p (. OOl ) 

and FT ( F=4. 2 9 ,  df=S/102 , p ( . 01 ) . Th e HR proximi ty e ffect 

was no t s ign i f i cant . Duncan ' s  New Mult ipl e Range Tes t s  we re 

p erform ed on th e s ix proximi ty me ans fo r eac h s i gni f i cant 

mea s ure . Th e re su l t s  of th e ana l ys is  are prese nt ed in Tabl e I .  

Ra th er clear but d i s t i nct pa t t erns arc app �rent for the 
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TA lU.E I 

DUNCAN 1 S NEW MULTIPL E RANGE TEST
1 

FOR 
PROXIMIT '{ MAIN EFFECT 

-

S'tlatie'- _ 

I 4 • 1 
Proxim i ty Cri t erion Measures 

g ect rom yo gram 

5 1 1 '  3 '  7 I TC � 
5 feet 6 . 8 1 8 . 70 21 . 3 8 2 6 . 1 7 *  5 5 . 3 8 ** 

1 foot 1 . 8 9 14 . 57 1 9 . 3 6  4 8 . 7 7 ** 

3 feet 12 . 6 8 17 . 4 7 4 6 . 6 8 ** 

7 f eet 4 .  7 9 3 4 . 00* * 

To uch Ca g e  2 9 . 21** 

S k i n  P ot ent i al 
- --

l I 5 '  3 '  7 '  TC 9 '  

1 foo t . 13 • 6 8 *  . 7 7* 1 .  01 ** 2 . 3 6 ** * 

5 f eet . 55 • 64 . 8 8 2 . 13*** 

3 feet . 0 9 . 3 3 1 . 58** * 

7 f ee t  . 2 4  1 . 4 9*** 

Tou ch Cag e 1 . 2 5*** 



3 5  

TABLE I ( cont i n u ed ) 

Snake 
f.E.2.!_i_m_i_t�Y--------------------�C�r•i�t-e�r·i-o�n�M�e�a�s�u�r�e�s. ___________ _ 

9 '  

9 f e e t  

7 feet 

5 f e e t  

1 foot 

3 f e e t  

Fear Th ermom eter 
-- -

7 '  5 '  1 '  3 '  TC 

8 . 1 2  1 3 . 4 5* 1 7 . 60*** 2 0 . 2 5*** 21 . 2 5 *** 

5 . 33 9 . 4 8 

7 . 3 5  

1 2 . 1 3 

6 . 8 0 

2 . 6 5 

13 . 1 3 

7 . 80 

3 . 6 5  

1 . 00 

-=-====================================== 

*p (. OS **p <· 01 ***p G. 005 

1s tanda rd error o f  s i ngle m ean computed wi th n=l 8 . 



3 6  

phys iolog i cal and cognit ive  meas ures . When th e snake i s  

f i rs t  brought into the room,, one can o bs erv e a ma rked ri s e  

i n  autonomi c and skeletal -motor a ct i vi ty wn ich i s  then 

followed by a reco very period d u ring th e int ermed i a t e - phas e 

o f  the BAT. As th e snake cont inu es to app roa ch 2 , however , 

one obs erves a second ri s e  in phys iologi ca l  a c t i v i t y  wh i ch 

reaches i ts p eak at th e t erminal po int of the BAT. In con ­

t rast  t o  th is  phys iolog i cal patt erQ,  s ubject i ve es t ima t es 

do not refl ect a "startl e" effect in respons e to  the ini t i al 

snake presenta t i on .  Rather , ini t i al reports fall in the 

relaxed range �nd progress i v ely  increase  as  the snake comes 

clos er unt il , finally ,  2s report cons i d erabl e anx i ety a t  th e 

point of  approach t ermina t i on .  A graph i c  p res enta t ion o f  

effects  f o r  al l three meas ures i s  pro v i d ed i n  Figure 1 .  

Thes e dat•  support the not ion of a mod era t e  rela�ionsh i p  

bet ween phys iologi cal and cogni t i ve es t ima t es o f  fear i n  

th e p res enc e o f  a fear- evok ing s t imul us , p art i cularly a s  

the d i s t anc e between s t imul us and S i s  reduced . 

Pos t Treatment 

Beha v i o ral AEproach Tes t .  A ch ang e s co re formula 

( s ee page  1 9) wa s us ed to convert s impl e  d i ff erenc e s co res 

to a d j us t ed change s cores • .  Treatment group diff erences on 

mean change s cores were s i gn i fi cant at the p ( . 08 l evel . 

Duncan ' s  New Mul t ipl e Range Tes t ( Ed wa rds , 1 9 60) for thes e 

mean d i f f erences are s ummar i z ed in Ta bl e I I . There wa s 
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TA BLE I I  

DUNCAN ' S  NEW MULT IPLE RANGE TEST FOR D EHAVIORAL 
APP ROACH TES T CHANG E S CORES 

Group R-Y c H-Y s o  

R - Y  . 2 02 . 2 62 . 604 * 

c . 0 42 . 38 4  

H - Y  . 342 

*p . O S 

3 8  
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s i gnifi cantly more app roach beha vior after treatment in the 

SD group than in th e R-Y gro up . Although not s i gn i fi c ant , 

the d i f ferences bet ween th e S D ,  NTC and H - Y  groups were in 

the pred i c t ed d i rect ion . 

Mean BAT d i ff erences were not as large as  expect ed 

becaus e three NTC S and two H - Y S s were a bl e  to  touch the 

snake a f t er t reatment a s  compared to no R- Y Ss and f i ve S D  

S s .  Before � reatment , i t  was deci deq to s core any touch , re­

gardl es s  of d uration , as a " s ucces s . "  We had not anti cipated 

control �s touch ing th e snake s ince a. number o f  inves t i gators 

( i . e . , Lang and Lazovik , 1963 ; Leon , 196 8 )  had al ready  shown 

no s igni f i cant BAT d i f f erences for cont rol Ss o ver as many 

as four s epara t e  snake runs . Fortunat ely ,  we had thought to 

ins t ruct S s  who touched the snake to l eave  t h e i r  hand on 

Dus t y  unt i l ins t ructed to remove  i t  ( duration one minut e ) . 

All f i v e  S D  S s  were a bl e  to touch Dus t y  for the full one m in­

ute peri o d . None of  th e other fi ve  Ss  (three NTC , t wo H- Y) 

were a bl e  to l ea v e  thei r hand on Dus t y  for one s econd , l et 

alone one minut e !  Thei r cha ract eri s t i c  respons e was to  qui ckly 

d•rt a han d  in and out of  the cage as  fas t . as pos s i bl e .  None 

touch ed Dus t y  more than onc e .  As a further t es t  of  " t reat ­

ment succes s , "  .§1 , a f t er removing th e Gras s elect rodes , in­

s t ruct ed ea ch S to  open the cage door and remo ve Dus t y  from 

his  cage .  All f i v e  S s  s ucces s fully removed the snake from 

his  cage .  None of the  other  S s  were a ble  to do  so . If we had 

s elected e i ther the one minute touch or th e cage  remo val task 

as our cri t erion fo r ' ! success , "  we would ha ve o bs erved high1 y 
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s i gni f i cant d i f f erences between g roups as p red i c t ed . 

There i s  f urth er ev i d enc e of the marked " q ual i tat i ve" 

d i f f e rence o bs erved between the f i v e S D  �s and th e f i v e  

other S s  who were a ble t o  " t ouch" the snake . By combi n i ng 

the s co res o f  t h e  lat ter fi v e  �s and c omp ut ing mean EMG , HR , 

SP and FT s cores fo r th e two groups du ri ng th e l a s t  one 

m inut e  int erval o f  the BAT , we were a ble to run T t es t s  on 

the m ean d i ff erenc es between groups for all fo u r  mea s u res • 

• 
Al tho ugh the mean HR d i fferenc e was no t s i gni f i c ant (p � . 20) , 

mean EMG ( T =2 . 63 ,  p (. 025) , mean SP (T=4 . 90 ,  p (. 00 5) and FT 

(T=4 . 46 ,  p (•00 5 )  s co res were all highly s i gn i fi c ant . Thes e 

res ul t s  further s uppo rt our not ion t ha t  t h e  S D  S s  were ind eed 

much l es s  fea rful wh i l e  touch ing Dusty than the f i v e  Ss who 

had  not been t reat ed wi th s ys t ema t i c  d es ens i t i za t ion .  

� Th ermomet er. An anal ys i s  o f  varianc e ,  a d j us t ed 

for unequal c ell frequenci es and unequal n ' s  across  g roups 

(W in er , 1 9 62 ) ,  yi el d ed h i gh l y  s igni f i c ant tr ea tment eff ec t s  

(F=l l . 3 4 ,  p �. 001 ) . T h e  res ul t s  of Duncan ' s  New Mul t ipl e 

Rang e Tes t may b e  fo und in Tabl e II I . Over th e ent i re BAT 

run , S D  �s repo rt ed s ign i f i c a
.
ntly less fear a s  meas ured by 

the FT t han ei th er the R-Y (p (. O o ) , H-Y (p �. 001) or NTC 

( p  ( . 001 ) 2s .  R-Y S s  repo rt ed s i gn i f i cantly l ess fear th an 

bo th t h e  H - Y  (p <. 0 5 )  and NTC �s (p (. 00 5 ) . The d i ff erenc e 

between NTC and H - Y  means wa s not s igni f i cant . A cl earer 

p i c t ur e  of d i f ferent ial t rea tment effects i s  pro v i d ed in 



TA BLE I I I  

DUNCAN ' S  NEW MULTIPLE RANGE TEST1 FOR 
TH ERMOMETER POST T REATMENT EFF ECT 

Group SD(n=42 ) R·Y(n=35) H- Y(n=30) C ( n=35)  

s o  14. 21* 32 . 60** * 35 . 8 6*** 

1 8 . 2 9* 2 1 . 55** 

3. 2 6  

*p < . O S **p < .  01 ***p <· 005 

1s tandard error of single mean computed wi th n=3 6 .  

41 



F i gure 2 .  One c an s ee th e rather marked decrement in re­

port ed fea r  fo r SD Ss as compared to S s  in the oth er three - - . 

42 

group s . Of p a rt i cular int e res t i s ' th e  s i gnif i cant int er­

ac t i on effec t  between snake proximi ty and t rea tments ( F=l . 9 5 ,  

d f =l7/11 6 ,  p < . 01 ) . The interact i on indi cates t ha t  sy s t ema -

t i c  d es ens i t i z a t ion was more effec t ive in p roduc ing a pro ­

!£nged fea r  d ecrement ove r the ent i re BAT t han any of the 

other t hree group s . Once again , proximit y  effects were 

h i ghl y s i gni fi cant in the pred i c t ed di rec t ion (F=4 . 21 ,  

df =6/11 6 ,  p ( . 001)  ind i c a ting that subj ec t i v e  fea r  inc reas ed 

as the  d i s t ance between S and the fea r- evoking stimulus was 

reduced . A mul t iple compari son run on p roximi ty means i s  

p res ent ed i n  Ta bl e  IV. The pa ttern is v i rtua lly  ident i cal 

to th e patt ern o bs erved du ring t he f i rs t  BAT . 

§!ec!romlogram . An analys i s  of vari ance on unwe i ghted 

means , ad justed for unequal cel l  frequenc i es . and unequal n ' s  

across g roup s (Winer , 1 9 62 ) , yi eld ed s ign i fi cant t rea tment 

eff ects  ( F=3 . 47 ,  df=3/2 0 ,  p ( . 05) . The result s of Duncan ' s  

New Mul t ip l e  Range Tes t a re pres ented in Tabl e  V . EMG act i ­

v i t y  o v er the enti re BAT run was s i gnif i cantly les s fo r S D  

· �s when comp a red to ei ther the NTC ( p  ( . 05)  o r  H - Y  (p ( . 01)  

S s . The m ean d ifference between SD and R - Y  s ubjec ts , al though 

in th e p red i cted d i rec t i on , was not s ign i f i cant . There were 

no s ign i f i c ant  d i f ferenc es among the R- Y ,  H - Y  or NTC cond i -

t ions . 
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F igure 2 .  Mean fear thermometer proximity s cores 
for pos t Behav ioral Approach Tes t .  



TABLE IV 

DUNCAN 1 S NEW MULTIPLE RANGE TESTl FOR P OS T  
FEAR TH ERMOMETER PROXIMITY EFFECT 

TABLE V 

DUNCAN'S NEW MULTIPLE RATING TESTl FOR POS T 
ELECTROMYOGRAM TREATMENT EFFECT 
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....Qrgup R-Y (n=35) C (n=3 5) H-Y (n=32 )  

SD 2 8 . 7  5 3 6 . 53* 49 . 6 5** 

R-Y 7 . 7 8  2 0 . 90 

c 1 3 . 12 

*p (. O S  **p (. 01 

ls t and a rd erro r o f  s ingl e  'mean computed  wi th n=3 6 



4 5  
S ys t emat i c  Des ens i t i z a t i on was · more effec t i ve in  re­

ducing fea r (as  measu red by EMG a ct i v i t w  than e i the r no 

t reatment at all o r  the h i era rchy p res enta tion alone . The 

d i ff erenc e between mean SD and R-Y s cores wa s in the pre ­

d i ct ed di rec t i on ,  l end ing fu rth er support to the  s elect ed 

effect i v enes s o f  sys t ema t i c  d es ens i t i za t i on .  One also shoul d 

not e the rath er close  correspond enc e wi th th e ef fec ts p re­

v ious l y  repo �t ed fo r the FT , the only d i ff erenc e being th at 

R-Y S s  rep o rt ed s igni ficantly l es s  fear du ring the BAT than 

ei ther th e NTC o r  H-Y Ss . T� e ma jor impli cat ions to this  

po int , then ,  wi th regard t o  t reatment effec ts , appears to  

be t ha t  S D  Ss  not only report ed l es s  fear during the BAT 

than th e o t h er three groups , they also experi enced l es s  

mus cl e t ens ion a s  well . In cont ras t ,  R-Y subj ects , al though 

failing to report as strong a f ea r  d ecrement a s  SD �s ,  d i d  

report l es s  fea r t han ei th er NTC o r  R�Y �s ,  even though th ey 

d i d  no t exp eri enc e  s i gn i fi cantly l es s  mus cl e t ens ion.  From 

every indic at i on ,  SD �s report ed and experi enc ed l ess  fe8r 

during the BAT than any o th e r  group and were far more suc ­

cess ful i n  app roaching and hand l ing th e snake than e i ther 

R-Y , H - Y  or NTC S s . 

As p redi c t ed , there were s igni f i cant d i fferences  

between p roximi ty po ints fo r t hi s  meas ure (F=2 . 24 ,  df=6/1 1 5 , 

p ( . 01 ) . Duncan ' s  New Mul tiple Range Test i s  p res ented in 

Ta bl e  VI . A graph ic pres entation of th e p roxi mi t y  effect 

is  sho wn in F igure 3.  The'  same es s ent i al pa ttern of s ta rt l e  



TABLE VI 

DUNCAN '·S N EW MUL TIPLE RANG E T EST 1 FOR POST 
ELECTROMYOGRAM PROXIMITY EFFECT 

"'Joke _!roximity 7 '  5 '  3 '  1 '  TS 9 '  

7 feet 1 . 5 4 1 0 . 1 8  11 . 04 2 7 . 00+ 2 8 . 00*  

5 fee t 8 . 64 9 . 50 2 5 . 50 2 6 . 4 61t 

3 feet . 8 6 1 6 . 8 6  17 . 8 2 

1 foot 1 6 . 00 1 6 . 9 6 

Tou ch S nake . 9 6 

9 feet 

*p (. 0 5 +p (. 06 tt p  c::. 08 

4 6  

TC 

31 . 2 3* 

31 . 69 * 

2 3 . 05 

2 3 . 1 9  

6 . 1 9 

5 . 03 

1
s tandard error o f  s i ngl e mean computed wi th n=2 0 .  
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F i g u re 3.  Mean el ect romyog ram proxim i t y s co res fo r 
p o s t  Beh a v i o ral. App ro a ch Tes t . 



rea c t i on ,  reco very and inc rea s ed ac ti v i t y s een during th e 

f i rs t  BAT i s  very mu ch app a rent . The d i f f erenc es a cro s s  

groups i n  t rea tment effects i s  al s o  pa rt i c ularl y  d rama t ic . 

Of equa l int eres t ,  ho wev er , i s  th e s i gni f i cant int era c t i on 

effect (F=l . 9 3 ,  p (. 0 6 )  bet ween snake proxim i t y  and treat -

ments . S ys t ema t i c  d es ens i t i z at i on wa s app arently mo re 
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eff ec t i v e in pro duc ing a E,EO longed d ecrement in EMG ac t i vi ty 

o ver BAT intervals th an any of t he other three groups . 

Skin P o tenti a l .  A s i gni f i cant trea tment effec t s  

(F=3 . 7 4 ,  p ( . 0 5 )  wa s analyz ed by Duncan ' s  N e w  Mult ipl e Rang e 

Tes t .  Th e resul t s  o f  th i s  analys i s  a re pres ent ed in Ta bl e 

VI I .  Th ere was s i gni f i cantly li es s  SP act i v i't y over the en ­

t i re BAT run fo r �D �s than for ei ther R-Y, H-Y or NTC S s  

( p  < . 01 ) . Th ere was no s igni f i cant d i fferenc e between R-Y 

and H-Y and NTC Ss  on th is meas ure . Thes e res ults are 

vi rt ually id en t i cal to the resul t s  repo rted for th e EMG 

cri terion mea s u re .  

As pred i c t ed , and as found for both the FT an d EMG 

me as ures , the p roximity effect was hi ghly s igni f i cant for 

the SP ( F=4 . 40 ,  p < · 001 ) . ·  Duncan ' s  New Mul t ip l e  Rang e Tes t 

Tes t (Tabl e  VI I I ) re vealed the s ame ba s i c patt ern found fo r 

this  m ea s u re duri ng the f i rs t  BAT . An ini t i al start l e  rea c ­

t i on i s  followed b y  a n  intermed i a te p eri od o f  re co very before 

S P  a ct i v i ty increas es dur ing th e tenninal phase of th e BAT . 

Th i s  effect , as we ll as d i ffe rent i al t rea tm en t  d i fferenc es , 

i s  g raph i c a lly present ed in Figure 4 .  Of part i cula r  int eres t 



TAm..E VI I 

DUNCAN ' S  NEW MULTIPLE RANG E TES T1 FOR SKIN 
POTENTIAL TREATMENT EFFECT 

Group SD (n=42 ) · R- Y ( n=3 5)  c (n=35)  H - Y. ; ( n=32 ) 

s o  . 59* . 63* • 9 8 ** 

R-Y . 04 . 39 

c . 35 

---

*p ( . 05 **p (. 01 

1s t anda rd error of s ingle mean comput ed wi th n=3 6 .  

TABLE VI II 

IlJNCAN 'S NEW MULTIPLE RANGE TEST1 FOR SKIN 
. POTENT IAL PROXIMITY EFFECT 

Snake 
..froximitY z• s• 3� '). ' 9 '  Tc· 

7 feet . 13  . 1 4 • 64 2 . 1 9** 4 . 10** 

5 fee t  . 01 . 41 2 . 0 6** 3 .  97** . .  
3 f eet • 40 2 .  OS** 3 . 96** 

1 foo t 1 . 55** 3 . 46** 

9 f eet 1 .  91 ** 

Touch Cag e 
·� . ·== == = = 

*p (. 01 **p < · 001 

1s tand ard error o f  s ingle  mean computed ' 

TS 
5 . 2 2 ** 

5 . 0 9** 

5 . 08 ** 

4 . 58** 

3 . 03** 

1 . 12 *  
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F i gure 4 .  M ean skin pot ent i a l  proximi t y  s co res for 
Post Beha v i oral Approach T es t . 
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again is the proximity x treatments interaction effect . 

Although not significant ( F=l . 47 ,  p ( . ll ) ,  it is iri the pre­

dicted direction , adding further support to the notion that 

systematic desensitization was more e ffective in produc ing 

prolonged decr ements in fear during the BAT than either the 

R-Y or H - Y  treatments . Review of Figur e  4 makes this point 

cl earer . As with the FT and EMG measures , the curve for S D  

�s is particqlarly low and flat up to the point where S is 

instructed to touch the cage . This was not the case for any 

of these measures before treatment , nor was it. the case for 

any of the R- Y, H-Y or NTC measures ta ken after treatment .  

Heart �· Neither treatment , proxi;mi ty or treat­

ments x proximity effects were significant over the second 

BAT. It is extremely di�ficult to account for the lack of 

correspondence between this and the other measures discussed 

above . P aul ( 1 9 6 8 ) , for example , fou�d HR to be an extremely 

reliable and effective measure for assessing treatment effects 

on a utonom i c  activity level . Oth er investigators (e . g . , Lacy , 
t 

1953 ; Deane , 1 9 6 6 )  have found HR to be positively relat ed to 

the intensi ty o f  a stressor stimulus . Lang, ( 1 9 6 9 )  has more 

recently pro vided data which sugg ests a close correspond ence 

between heart rate and graded anxiety scenes ima gined by � ·  

His graphic repres entation ( p .  1 7 5 ) of HR is strikingly 

sim ilar to o ur results for �lG and SP, even though his §_s 

approach the pho bic stimulus in imagination while our S s  
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appro a ch � � ·  Al l on e can s a y  i s  t h a t  u n d er our pa rt i ­

cu l a r  s t res s o r  cond i t ion , HR fai l ed to d i ff erent i at e  t rea t -

m ent o r  p roxim i t y  effe ct s  even th ough a l l  o f  th e o t h e r  cri -

t eri on mea s u res wer e h i gh l y  cons i s t ent in th i s  res p ect . 

S nake Ac t i v i tl 

Th i s  mea s ure was not s i gni ficantly d i f ferent a c ros s 

group s d u r i ng the s e con d  BAT . Du s t y  ra rel y mo v ed exc ept 

wh en h andl e d . Al t hough we wer e very s u c c e s s ful in rel i a bl y  

reco rd ing Dus t y ' s  l e v el of g ros s act i v i t y (r=. 9 5 ) , we were 

no t capa bl e o f  record i ng more s u btle mov �m ents l ike t ong u e ­

fl i ck i ng .  I t  wa s o bv ious t o  u s  t h a t  many o f  o u r  � s  a t t en d ed 

t o  and rea c t e d  t o  thi s k i nd of mo vement , pos s i bl y  e v en m o re 

s o  t h an gro s s  movement s . Th e ut i l i t y  of our s nak e a ct i v i t y 

s cal e ,  th erefore , rema ins open to qu es t i on .  

Cri t eri on Int er-co rrel a t i ons 

Th e c o rrela t i ons bet ween crit eri on m ea s u res recorded 

d uring th e f i rs t  Beh a v i ora l  App roach Tes t are p res ent ed in 

T a bl e  IX . Th e c o rrela t i ons a re qui t e  low a s  is  usual for 

th i s  t yp e  o f  d a t a  (P aul , 1 9 68 ) . S i nc e t h ey a re ba s ed on 

means , th ei r mean i ng is  cons i d era bl y o bs cu red . Th a i  is  to 

s a y ,  th es e mean scores w ere comp u t ed for each S by d i v i d i ng 

th e s um of th e s co res o bta ined f rom each m i nu te inte rval 

of th e RAT by th e t o t a l  num ber of i n t e rval s .  



TABLE IX 

CRITERION INTER -CORRELATIONS DURING PRE 
TREATMENT BEHAVI ORAL APPROACH TES T 

Criterion 
Measure -

EMG 

SP 

HR 

FT 

EMG 

. 2 549 

. 0043 

. 4733 

SP 

. 3987 

. 1 037 

' 

HR 

. 1 480 
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CHAPTER IV  

DIS CUSS ION 

The res ults cons i st ently d emons t ra t e  th e s up erior 

effect i venes s of  s ystema t i c  d es ens i t i zat ion in reduc ing 

f ea r ,  whether meas ured a t  phys iolog i cal , cogni t i v e  or motor 

l evels . Relaxa t i on t ra ining alone or h i e rarchy p res enta -

t i on alone was not s uffi cient to p rod uce s i �n i f i cant deere-. . 
ment s in ei ther motor or phys iological es t ima t es o f  fea r.  

Relaxat ion t rai�ing , however , did  p roduc e  s igni f i ­

cant redu c t i ons in  s u bject i ve reports of f ear ,  but th i s  

cogni t i ve d ecrement i ts elf  was no t as s oci a t ed wi th a s i gn i ­

f i cant red uc t ion i n  avoidance behavio r ,  nor does i t  app ear 

to affec t  the  l evel of  phys iologi cal act i v i ty a s s o c i a t ed 

wi th the  p roximi t y  of th e phobic  s t imul us . Relaxat ion - Yok ed 

�s in thi s  exp eriment were t ol d  that relaxat ion t raining 

woul d , in fact , make them feel more rel axed . They went 

through a s eri es . o f  operat i ons wh i ch p roba bl y  pro d uced th i s  

" f eel ing" and h elp ed to reinforce the exp erimenter expec t ­

ancy of imp rov ement al ready buil t  i n  b y  �1 . A s ignifi cant 

reduct i on in  reported fear was obs erved up to the point wh ere 

snake p roximi t y  became mos t d i s turbing ; i . e . ,  the ini t i al 

t erminal point of  the BAT run . It i s  a t  t hat point that 

p re-pos t cogni t i ve d i f ferences dis app eared . Most probably  

the d ecrement in  repo rt ed fear during th e ini t ial phAs es of  

the s econd BAT run was due  to an exp ectancy bui l t  into S 

54 
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by �1 and pos i t i vely reinforced  wi th t ra in ing in  mus cle t en­

s ion reduct ion . I f  cogni t i ve es tima tes  of fea r  were compared 

onl y at the t e rm inal po ints of the BAT , this ini t i al fear 

dec rement woul d  no t be o bs erved . Other r es ea rche rs (i . e . , 

Lang and Lazo vik , 1963 ; Paul , 1964 , 196 6 ; Da v i son , 1968 ; 

Leon , 1968 ; Nawas , 1970a , 197 0b) ha ve not reported a d ec re ­

ment i n  s ubject i v e  es t imates o f  fea r  for · Ss rec e i v ing relaxa ­

t i on t ra ining. alone � ·Paul (1968) :,;  however , has  o bs erved that 

relaxa t i on t raining in and of i t s el f  can produce s igni fi cant 

dec rements in s ubjec t i ve fea r when comp ared to a hypno t i c  

t reatment o r  no t reatment a t  all . 

H i e ra rchy- Yoked �s in th i s  experiment d i d  not imp ro v e  

s igni fi c antly on any measure after treatment .  Thes e results  

a re in d i rect cont ra d i c t ion to  rec ent res earch by  Nawa s  et 

a l . , (197 0a ; 197 0b)  who found s i gn i f i cantly less  a voi d anc e 

beha v i o r  after  t reatment in �s exposed  onl y to  the anxi ety­

evoking s cenes . Thes e authors argue that progres s i ve expo ­

s ure to  imagined phobic  cont ent does not produc e s i gn i f i cant 

incr�ment s in fea r  as Wolp e (1958 ) cont ends . Rather,  they 

sugg es t that progres s i v ely more and more mas s ed exposu re 

p roduc es a fea r d ecrement , a lthough no t as rap i d l y  or effec ­

t i vely as  s ys t ema t ic d es ens i ti za t ion . Lang (1969 ) , however ,  

has pres ented d a t a  which clearly shows a ra the r  clo s e  corre s ­

pond enc e  between the a v e rs i venes s o f  imag ined phobic content 

and height ened phys iolog i ca l  acti v i ty .  He also  c i t es a 

number of s tu d i es wh i ch ha ve report ed f ewer " s igna ls" o f  
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anxi ety d uring s cene p res enta t i ons when pai red wi th relaxa -

t i on t raining th an in th e abs enc e o f  s uch tra in ing . Fol� ins 

et al . , ( 1 9 6 8 )  inves t i ga t ing _the same i ss ue ,  repo rt increased 

skin conductance wh en �s ei ther imagin ed f ri ght ening events 

o r  v i ewed t he events on film .  The results  o f  t he p res ent· 

s tudy a re ,  th erefore ,  mo re cons i s t ent wi th a l a rge body of 

res ea rch ( e . g . ,  Lang and Lazo vik , 1 9 63 ; Lamont and Ed wards , 

1967 ; Da v i s on ,  19 6 8 ; Leon , 19 68 ) ind i cating th a t  ma s s ed ex­

posure to g raded phobic  cont ent will no t prod uce s i gn i f i cant 

d ecrements in fear . In our cas e ,  Hi erarchy-Yoked �s fa i l ed . . 
to exhi b i t  phys io logi cal , cogni t i ve o r  moto r fea r  decrements . 

Wolpe (1 95� ; 1 9 58 ) has cont ended that
· 

reciprocal inhi ­

bi t ion i s  th e bas i c mechani sm und erl ying sys t ema t i c  d es ens i ­

t i zat ion .  By pa i ring d eep muscle  rel axat ion wi th fea r­

evoking s t imul i ,  parasympa thet i c  act i vi ty med i a ted by mus cle 

relaxa t i on is  s a i d  to reciprocally in�i b i t  s ympath etic act i ­

vity  o f  the autonomi c  nervous s ys t em .  The bond between the  

phobic  s t imulus and fear i s  th erefo re s evered and gradually 

replaced by a new bond between . s timulu s  and resp ons e .  The 

res u l ts of th i s  experiment _ offer direct suppo rt fo r the 

rec i p rocal inh i bi t ion hypothes i s . Only thos e Ss who rece i v ed 

the cont i guous pai ring of anxi ety- evoking s c enes and d eep 

mus cle relaxa t ion showed  s ignifi cantly l es s  autonomic  react i ­

v i ty during t h e  s econd BAT . As a res ult ,  all but one o f  

thes e Ss  were a bl e  t o  touch and hand le the  snake after t rea t -

ment . They al so report ed s igni f i cantly l es s  s ubject i ve fear ' 
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d u ring t h e  BAT than th e o t h er three groups . Wh en compa red 

to f i v e o t h e r  §.s (NTC , and H -Y) who a l s o  " touched" th e snake , 

S D  §.s report e d  l es s  f ea r  and showed s i gn i f i cant l y  l es s  phy­

s i olog i c a l  a c t i v i t y  as meas u red by bot h  t h e  EMG and SP . A 

p a rt i cul arl y  i n teres t ing int era c t i on e f f ec t  wa s a l s o · o bs erved 

onl y fo r §.s t reated wi th s ys t ema t i c  d es ens i t i z a t i on .  Duri ng 

the i ni t i al Beha v i o ral App ro a c h  T es t ,  ra ther clear but d i s ­

t in c t  rea c t ion p a t t erns d e veloped fo r the phys i olog i ca l  and 

cogni t i v e meas u res . Th e intro d u c t i on of t h e  s nake pro d u c ed 

a mark ed s ta rtl e r espon s e  in the phys i ologi c a l  channel s 

wh ic h  wa s not o bs erved i n  the cogni t i v e  meas u re .  As th e 

proximi t y  b e t ween pho b i c  s t imul us an d s u bj ec t  inc reas ed , a 

bri e f  rec o v ery pe r i od co ul d b e  o bs erv ed in th e red uc t i on 

o f  phys i o l o g i cal· a c t i v i t y . Verbal es t im ates o f  f ea r ,  how­

e v e r ,  cont i nued to r i s e  as th e snake came clo s e r to S .  J u s t 

p r i o r  to t he t erm inal po int o f  th e · Beh a v i o ral App ro a ch Tes t ,  

phys i o l og i ca l  a c t i v i t y  aga i n  ro s e  a long wi th th e cont inued 

ri s e  in v e rbal es timates of fear unt i l  bot h  phys iolog i c al 

and cogn i t i v e l e v el s  p eaked a t  the t e rmin al p o int o f  t h e  

Beha v i o ra l  App roach T es t .  

A f t e r  t reatment , onl y S s  rec ei v i ng s ys t ema t i c  d es en ­

s i t i za t i on d e v i a t ed s i gni f i cant l y  awa y  f rom th e pa t t e rns 

d i scu s s ed a bo v e . Du ring the po s t  t rea tment Beh a v i o ral App ­

ro ach T es t , s ys t ema t i c  d es ens i t i z a t ion effec t i v el y  red uc ed 

the ini t i al s t a rt l e  rea c t i on and p ro d u c ed a ma rk ed red uc t i on 

i n  verbal fea r report s  wh en the pho b i c  s t imul us wa s int ro d u ced . 
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Mo re i n t eres t ing , howe v e r ,  wa s  t h e  f a c t  th a t  bo th phys i o l o ­

g i c al and v erbal f ear ind i c es c ont in u ed t o  rema in lo w, even 

t hough the proxim i t y of the pho b i c  s t imulus inc rea s ed . Very 

l i ttl e fear was obs er ved in t hi s group un t i l  §� a c tually 

t o u ched th e cag e hous ing the snake . Th i s  p rol ong ed fear 

d ec rement wa s o b s erv ed onl y in §s rec e i v ing d es ens i t i z a t i on ,  

s ugge s t ing that d es ens i t i z at ion a c t s  to s upp res s s ympa th et i c  

ac t i v i ty wh i ch i n  turn l ea d s t o  concom i ta nt red u c t i ons i n  

s u bj ec t i v e  es t ima t es o f  fear a nd red u c t i on i n  o v ert a vo i d an c e  

behav i o r .  Thi s e f f ec t  was obs erved even though a cl ea r p rox i ­

m i t y  e f f e c t  was o bs er v ed d u ring both Beh a v i oral App ro ach Tes t s . 

Th e re s u l t s  o f  th i s  res ea rch , .then , o ff er c ons i d era ble s upp o rt 

to the rec i p rocal i nh i bi t i on princ ipl e as t h e  bas i c mech ani sm 

und e rl y i ng s ys t ema t i c  d es ens i t i z a t i on .  

Be fore c on d uct ing th e res ea rch , cons i d era t ion was 

g i v en to t he nat ure of the rel a t i onsh i p  between phys i o l o g i ­

cal , cogn i t i ve and mo tor ind i ces o f  fea r .  I t  wa s  p o i n t ed 

out that a number o f  r es ea rchers h a v e  fai l ed t o  repo rt h i gh 

po s i t i v e  correl a t i ons bet ween th.e d i f f e rent meas ures . We 

a l s o  fa i l ed t o  d emons t ra t e  s t rong co rrel a t i ons be t ween any 

of t h e  f i ve c ri t er i on meas ures . I t  wa s a l s o  po inted out , 

howev er , th at t h e  d a t a  were no t rea l l y  amena bl e to a s ta t i s ­

t i c al analys i s  of the rel a tio ns h i p s . The grap h i c  d a ta a re 

felt to be mu ch be t t er i nd i cato rs o f  the s t reng th o f  t h e  

rel a t i onsh ip s bet ween the phys i o l o g i c a l  c ogni t i v e an d mo to r 

meas u res of f ea r .  The c o rrel at i on bet ween th e el ec tromyog ram 
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and skin p o t ent ial  i s  s trong and pos i t i ve regardles s  of  th e 

proximi t y  o f  th e pho b i c  st imulus . The rel a t i onsh ip of thes e 

phys i olog i cr l measures to  our cogn i t i ve measu re ,  however ,  

app ears to  be invers ely related to  the  proximi ty o f  t h e  

phobic  s t imulu s . Th e " int ens i ty" o f  t h e  f ea r  as measu red 

by phys iolog i c a l  act i v i ty may or m�y not be rel a t ed to s ub­

j ect i ve es t ima t es o f  f ea r .  It  i s  hard to  und ers tand , for 

exampl e ,  how ·a  S could experi ence s uch ma rk ed phys i olog i cal 

rea c t i v i t y  a s  was o bs erved during the " s tartl e" phas e o f  th e 

Behavi o ral Approach Tes t , and y et report only a mil d f ear 

increment . A pos i ti v e  co rrela ti on bet ween phys i o logi cal 

reac t i vi ty and verbal report d i d not beg in to mani f es t  i t ­

s el f  unt il  t h e  proxim i t y  o f  th e pho bic o b j ec t  became extreme 

at t h e  t e rminal po int of each Behavioral App roach Tes t . One 

pos s i ble explanat i on fo r th e .l ack of co rre s pond ence bet ween 

v erbal and phys iolog ical es t imat es o f  � ear during th e ini t i a l  

phas e o f  th e BAT migh t  be an a t tempt by S t o  cop e wi th h er 

fear by  " talking down" the rea c t i on .  Th is  rea c t i on was d es ­

c ri bed b y  Freud a s  a reac t ion fonnat i on , a means of cop ing 

wi th anxi ety by act i v el y  engaging in beha v ioral  maneuvers 

wh i ch in effec t  help S to convinc e  h ers elf tha t th e s i tua ­

tion i s  not  a ll th a t  fearful . Th e clas s ical  exampl e  of  th i s  

t yp e  of  d ef ens i ve pos ture i s  the frigh t ened adult  who wh is t l es 

a merry tune  wh i l e  walking pas t  a gra veyard on a dark and 

wind y night . Th is  cop ing behavior  would be expec t ed to 

b reakdown , of cours e ,  as  the s i tuat ion becomes inc reas ingly 



into l era bl e .  One wo uld al s o  exp ect the i n i t i a l  s ta rt l e  

e f f e c t  t o  d i s app ea r  a f t e r · a number o f  s t imul us p res enta ­

t i ons , bri ng i ng th e phys i o log i c al data much mo re i n to l i ne 

wi th the v e rbal d a t a t ha t  has b e en pres ent ed . 

One mu s t  f i na l l y  t ry t o  a cc o unt f o r t h o s e  f i v e  S s  

( three NTC , t wo H -Y) who app arently d i d no t kno w th ey were 

incapabl e of touch ing snak es . Tha t a cl ea r  qu a l i t a t i v e 

d i ff erenc e d i ff eren t i a t ed th em from S D  S s  has al rea d y  been 

demons t ra t ed . Oth er c ond i t i ons o b v i o us ly mo t i va t e  p eopl e 

t o  c a rry on i n  t h e  f a c e  of i n tens e fear • .  

60 

Th es e f i v e  �s all rep o rt ed an d i nd e ed exp e ri enc ed 

ext rem e f ea r  when th ey to uched Du s t y .  Noth ing �1 s a i d  cou ld 

g e t  th em to touch the snake aga in .  Why d i d  th ey d o  i t , 

part i c ula rl y  wh en th ey d i d no t h a v e  to s uf fer as th ey d i d ?  

Th re e o f  the f i v e  s a i d  th ey were t i red o f  b e i ng " ch i cken . "  

One o th er ha d a c c i d ental ly run i nt o  on e S D  S who told h er 

she had to uch ed and ha nd l ed th e snake . To us e h e r  words , 

" I f s h e  can do i t ,  I can d o  i t . "  Th e o ther � j us t want ed 

to s ee what i t  was l ik e .  Ev en tho ugh th es e S s  " t ouch ed" 

Du st y ,  i t  is en courag ing to no t e  t hat our f ea r  cri t eri on 

mea s u res ref l ec t ed the intens i t y  o f  t h e i r f ea r .  Th rough 

t h e i r  beh a v i o r ,  thes e f i� e �s h elp ed to add supp o rt to the 

no t i on that p roximi t y  to a pho bi c s t imulus and f ear are 

s t rong l y  rela t e d , and th a t  t h i s  rel a t i onsh ip can be d emon ­

s t ra t ed emp i ri c a l l y .  

Conc l u s i ons . The re s ea rch· o ff ers for th e fi rs t  t im e  
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clear evi dence of regular reduct i ons of l evels  of  s ympathe­

t i c  and skel etal-motor a�t i vi t y  during s ys t ema t i c  des ens i t i ­

zat ion.  It was a rgued earl i e r  tha t  rel axa t ion vers us no 

relaxa t i on ( Ra chman , 1 968)  shoul d not be th e cent ral i s s ue 

o f  the  reciprocal inh i b i t ion- ext inct ion con tro vers y • .  
.. 

Clearl y ,  �el axat i on t ra ining can produce s i gni fi cant d ecre­

ments in phys iolog i cal and cognit i ve meas ures of  fea r  (P aul , 

1 9 68 ) . That other modal i t i es may also pro duce s imilar 

effects  certainl y i s  poss ibl e i  even pro babl e ,  and rema ins to 

be d emons t rat ed . P aul ( 1 9 6 8 )  was a bl e  to  show that  hypno t i c  

s ugg es t i on also effect i v ely reduced phys i olog i cal and cogni ­

tive  meas ures o f  fea r ,  but not as  qui ckly o r  eff ect i v ely as 

t raining in d eep mus cle relaxa t i on .  It  i s  qui t e  poss i bl e  

then ,  tha t a s s ert i ve t raining ( as Wolp e ,  L!'9 S�,7 s ugges t s �. 

also s erves t o  reciprocally inhi b i t  s ympathet i c  a ct i v i t y .  

Poss i bl y ,  s ugges t ions to s imply  remain calm and qui et are 

s uffi ci ent in s ome cas es to p roduce s i gn i f i cant theraput i c  

effects , a s  Rachman ( 1 9 6 8 )  and others (Nawas , et al . ,  19} 0a , 

1 970b)  ma in�a in .  Mus cl e t ens i on d uring s cene pres entations 

may also op era t e  to pro duce decrements in some autonomi c 

channels . Lamont and Edwards ' ( 1 9 67 )  S D  s ubj ects wer e ,  in 

fact , ins t ruct ed to tens e mus cl es duri ng s cene presentat i ons 

and th en relax after s cene t erminations , a procedure very 

s imilar to Nawas ' et al . ,  (1970b)  AMT g roup . It i s  not un-

reasona bl e to propos e  that in both cas es , �s impro ved becaus e 

thes e opera t i ons s e rved to inh i bi t  s ympatheti c  act i v i ty.  
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Gillhorn ( 1 964) s ugges t s  tha t  mus cle  t ens ion may help 

to ins t i ga te and maintain. symp ath et i c  arousal  by pro v id ing 

propriocep t i ve s t imulation of t he pos t er io r  hypothal amus . 

Th e res ul t s  of  th i s  resea rch , however , s ugg es t tha t con­

t rol o v er muscl e act i v ity can produc e decrement s in s ympa ­

t h et i c  act i v i ty wh ich are pos i t i vely  relat ed t o  v erbal an d 

o v ert redu ct ions in fear.  It woul d app ear th en tha t  exp eri ­

m ental ext inction , at l east  as  Sk inner ( 1.953 )  d efi nes that 

t erm, cannot adequately a ccount fo� thes e r es ults . That is  

to s ay ,  t h e  presentat �on of a f eartul s t imul us wi thout any 

real a v ers i ve· cons equences ( or what S kinner us ed t o  cal l - . 
negat i v e  rei nf orcement ) d oes not lead to a reduction in f ear .  

The  anxi ety respons e di d no t decl ine s i mply t hrough a pro ­

c ess of  s timulus rep et i t i on ,  even though � wa s led  to bel i eve 

that s u ch would be the cas e and e ven though § v erball y re-

warded " s u cc es s ful" mov ement up the anxiet y h i erarchy. 

Th e ext inc tion proc e.s s has been conceptuali z ed by 

other res earch ers ( e . g . , Guthri e ,  1952 ; . Hull , 1 943) as s ome-

th ing more t han a d iminuit ion in respons e s t rength due to 

the lack of p rop er reinforcement . Ext inct i on has been 

vi ewed as an act i v e  proc es s of respons e s u bst i tuti on .  Wit h in 

th i s  framework , th e new respons e is  s a i d  t o  inh i bi t  th e old 

respons e .  Guthri e ( 1 952 ) propos ed t hat  a respons e to a fea r­

ful s t imul us might be ext inguisha bl e  i f  S could be tra ined 

to  do somet hing el s e  in the pres ence of the feared stimulus . 

Wolp e ' s  ( 1 958)  " reci procal inhi b i t ion" not ion takes thi s  



pos i t ion one s tep further by plac ing the locus of. respons e 

incompat a b i l i ty at a phys iological l evel . S ympathet i c  act i ­

v i ty i s  s a id t o  b e  i nh i bi t ed through the el i c i tati on of 

paras ympathet i c act i v i ty p res umabl y med i a t ed by muscle re-

l axat ion.  S ince thi s  p roces s is rep eat ed a number of t imes 

in th e p res ence of grad ed anxi ety s t imul i , the fear respons e 

i s  ac t i v el y  ext i nguis hed , creat ing a new bond between s t imu ­

l us and respons e .  Th.e res ul ts of thi s res earch suppC)rt the 

respons e - i nh i b i t i on pos i t ion and s ugges t rather s t rongly 

that ch ang es in o v ert arid v erbal ind ices of f ear du ring d e ­

s ens it iz a t ion d ep end upon concomitant chang es in autonomi c 

a cti v i t y .  That " cogni t i ve s et i s  th e controll ing element , 

and that. th e phys i olog i cal c oncom i t ants a re a s impl e  p eri ­

pheral c ons equ ent" (Lang ; 1 9 6 9 ,  p .  1 94) is also unl ikely . 

All three t reatment g roups were g iv en rat ionales whi ch were . . 

highly p l au s i �l e .  Every effo rt was m�d e t o  conv ince all S s  

that the i r pa rt i cul ar fo rm o f  treatment ha d been s uccess ful 

wi th o thers an d wo ul d  be s ucc es s ful wi th th em .  Wha t  is no t 

clear , ho wever,  i s  th e � control comp onent wh ich may ha v e  

s ometh ing t o  do wi th th e d es ens i t i zat ion effect . I n  p rop er 

d es ens i t i za t ion ,  S cont rols the f requency ,  l ength , and s equ­

enc e o f  imag ined s c en e  pres entati ons . S ince Relaxat ion and 

Hi erarchy �s in thi s  experiment were yoked to a S ys t ema t i c  

Des ens i t i zat i on pa rtner , th ey had no control o ver any of 

thes e facto rs . As Lang ( 1 9 69)  s uggests , " In d es ens i t i z a t i on ,  

the subject lea rns to cont rol th e pres entat ions of st imul i 
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and p erhaps in turn to cont rol the respons es th at th ey 

evoke (p . 1 8 8).'" Davison 
'
( 1968 )  fa i l ed to find s ignifi cant 

t reatment effects fo r any of h i s  yoked groups . Nawas , et 

a l . , ( 1 970b) do report s igni f i cant dec rements in avoidanc e 

beha v i or for yoked AMT and ANT g roups wh en comp a red to a 

Pseudo  Systemat i c  Des ens i t ization group or NT c ont rols . 

Thes e res ult s , however , are d i ff i cult to int erp ret , ( s ee 

p .  10) . 

Perhaps ad d i t ional l ight may be th rown on th e s u bj ect 

from a l i tt l e  known but int eres t ing p i ece  o f  res earch done 

wi t h  an imals .  Whi t e  (1968 )  cond i tioned f ea r  responses to a 

tone in whi t e  rats  and then as s igned them t o  one of f i v e  

t reatment cond i t ions : (1 ) Reciprocal Inh i bi t i on - animals  

in th i s  cond i t i on ate  food in  the pres enc e of a tone h i e r­

a rchy ; (2 )  Ext inc t i on - no foc:;>d was avail able d u ring th e tone 

p res ent a t i ons ; (3)  Yoked Reciprocal Inh i b i t ion - t reatment 

was i d ent i c al to the RI c�t egory excep t that S s  were yoked 

to �s in the  E category ; (4) Yoked Ext inct ion - t reatment 

was i d ent i c al to the E category except �s were yoked to  S s  .... 
in t h e  RI

. 
g roup ; and (S ) No Treatment . Us ing th e number of 

bol i  d efecated during and after treatment as h i s  measure of 

fea r , Wh i t e  reported the control group d ef ecat ed s igni f i ­

cantly mo re than a ll t reatment group s  exc ept th e yoked ­

ext inc t ion g roup . This  latter group , compara ble  to th e 

hi erarchy-yoked group in the p res ent s tudy , d efeca t ed s i gni ­

fi cant Ly more after t reatment than all other treatment g roup s . \ 
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. 

More i n t eres t ing , howe v er ,  was the f a c t  that the Ext inct i on 

group s ho we d  as much imp ro vement a f t er t reatm ent as the 

Reci p ro c al Inh i b i t ion g roup . The E group was p urpos el y  

fo rm ed t o  eval ua t e  th e effect o f  S cont rol o n  t reatment 
- ·  

s u cc es s .  Th e an imals in th i s  g roup were p res ent ed t he 

s am e  anx i ety ( tone) h i erarchy a s  S s  in th e RI g roup . Th ey 

were no t ,  howe v e r ,  yok ed to th e RI S s  as were th e an imals 

in the Yok ed � Ext inct i on g roup . Rather E �s were p res en t ed 

a new h i erarchy t one onl y � en t h ey had succ es s ful l y  d emon-

s t ra t ed no f ea r  to th e p reced ing tone ; i . e . ,  no d ef eca t i on .  

S s  i n  the E group i n  e f f ect cont rol l ed thei r mo v ement up t he 

h i e rarchy an d ma y ,  th erefore , ha v e  l earned t o  cont rol th e 

responses wh i ch were p rev iou s l y  under s t imul us (pho bi c )  con­

t rol . Wh i t e  ( 1 9 6 8 )  conc lud es tha t  rel axa t i on may be imp o rt -

ant no t becaus e i t  inh i b i t s anxi ety , but bec aus e i t  p erm i ts 

S to c on t rol t rea tment p rogres s • 

• • • the o c currence o f  th e i ncompa t i bl e  respons e 
s er v es a s  an i nd i cator to t.b e exp eriment er that ex­
t i nc t i on has t aken p l ace a t  the cu rrent h ie rarchy 
i t em ,  and i t  i s  p os s i bl e  to mo ve on to th e next i t em .  
Th i s  v i ew i s  al s o  the mos t pars imon i o us .in that i t  
d o es not d ep end upon th e und emons t ra t ed rec i p ro ca l l y  
i nhi b i to ry nat ure o f  thes e respons es t o  anxi ety (p . 1 2 ) . 

Th e ques t ion of s ub j ect contro l  i s  int rigu ing and , as 

yet , l i t t l e  res ea rched . Th e p res ent s t udy cl ea rl y  ind i ca t es , 

howev er , tha t  th e c ont i guous pa i ring o f  relaxa t i on wi th anx ­

i ety- e vo k i ng s t imu l i  d o es p ro d u ce decremen ts i n  autonom i c  

ac t i v i t y . N ev erthel es s , i t  i s  poss i bl e  that the d ec rement s 

o bs erv ed could ha v e  been th e res ult o f  s u bj ec t ' s  cont rol o v er 



6 6  

the  num ber o f  s t imulus p res entati ons , s equence o f  pres enta ­

t ions and dura t i on of pres entations . In our exp eriment , S D  

� s  were the onl y � s  whi ch exerted cont rol o v er t reatment 

progres s ion . No s tat ement , therefo re , can be mad e a bout the  

rela t i ons hip o f  S contro l  to t reatment  succes s .  
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APPENDIX A 

LIST OF TEN SNAKE RELATED FEAR ITEMS COMPRISING TI1 E 

ANXI ETY HI ERARCH Y 

S i t t ing in a cha i r ,  comfo rtabl e  and relaxed , 1 00 feet away 
from a caged , ha �les s snake . 

S i t ting in a cha i r ,  50 feet from caged snake .  

S i tt ing in a cha i r ,  2 5  feet from cag ed snake . 

S i tting in a cha i r ,  1 2  feet from cag ed snak e .  

S i t t i ng in a cha i r ,  6· feet from caged snake . 

S i tt ing · i n  a cha i r ,  3 feet from caged snake .  

S i tting in a cha i r ,  1 foot from caged s nake . 

S i tt ing in a cha i r  wi th caged snake along s i d e  o f  your  
right a rm .  

S i t t ing in a cha i r ,  reach o ver and touch the cage hous ing 
snak e .  

S i tt ing in a cha i r ,  reach over,  unlock the cage door and 
tou ch th e snak e.  



APP ENDI X B 

L IS T  OF TEN S NAKE. IRRELEVANT S CENES US ED WI TII 

RELAXATION - YOKED S U BJ ECTS 

S tand ing on s t reet corner , wa it ing for l ight to chang e .  

Walking down a s t reet . 

Buying a book. 

P a int ing a s ign . 

Rea d ing th e evening news paper.  

Making ou t a · shopp ing l i s t . 

Gett ing gas in your car. 

Talking to a friend . 

Walking on campus between clas s es . 

Wa tching t el e vis ion.  
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APP ENDIX C 

L IS T O F  TAS KS HI ERARCH Y- YOK ED SUBJ ECTS P ERFORMED 

DURING FIRST THRE E TREATMENT S ES S IONS 

Drank a glas s o f  water.  

Read out  loud  from int roductory ps ychology t ext for  t en 
m inu t es . 

Counted backwa rds out loud from 1 00 .  

Drank a gla s s  of  water.  

P erformed a s eri es of  s impl e mathema t i cal op era tions for 
five minutes � 

Drew a c i rcle , t ri angl e ,  s quare , rectangl e ,  p entagon , 
hexagon and octagon at one minu t e  intervals . 

Drank a glas s o f  water.  

Mad e s ta tement a bo t · t  how t hey f el t  at that moment . 
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