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PREFACE

This study is concerned with tﬁe analeis of puplllary responses
to visualization of_stressful images§3The pfimary objective is deformin—
ing the ability of the pupil reflex fesponse'to discriminate between
visualized scenes that differ in the?amount of stressfulness in a manner
highly analogous to the differential stressfulness of scenes used in
Desenslitization Therapy. Snake phobio and nonphobic subjects were used to
determine the ability of‘the pupillary responsevto differentiate these
subjects. .
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CHAPTER I
INTRODUCTION

Systematic desensitization therapy (SDT) as developed by Wolpe
(1958) is an example of the clinical appoicatioﬁ of experimentally de=~
rived models of acquisition and changing of behavior as well as illus-

» trating the necessity of a‘ve;y actiie role by the individual in the
treatment process, The SIT modei requires the individual to learn a modi~
fied form of Jacobson's (1938) relaxatién prbcedures. Passivp listening
about relaxétion does not ﬁeach patients to relax; relaxation must be
practiced systematically and frequently before the therapy proceeds, The
theoretical basis is that muscular relaxation is a response‘pattern‘that
is incbmpatable‘with the response pattern of anxiety thus fulfillig the
basic requirements of Sherrington's (1906) reciprocal inhibitions A com-
mon sense observation would be fhat a person simﬁly couldn't be anxious
and relaxed at the same time,

The next step in SIT is prlicit delineation of those situations
in which the individualts behavior .is not adaptive or adjustive, Wolpe
emphasizes those situations in which the individualvexperienées anxiety.
According to Wolpe (1958), the fear situations must be described in .dis~
crete units and furthermore, they must be arranged in order of the amount
of fear they generate, That is, the scenes must be graded from low fear
situations to high fear situationé by‘the patient.

The fear situations are imaginal scenes that contain some degree of



reference to the feared 6bjects or sitﬁations. The degree of reference
may vary on a distance continuum -~ the feared stimulué could be very far
away to very close, It may also vary on a similarity basis -- the scene
barely resembles the feared situation to the scene being exactly the

same as the feared situation. The degree may vary 6n a numerical basig ==
just one feafed object to very many of the:quects. The degree could also
.vary onvan active-passive continuum -- the feafed object could be very
passive to very active. In fact, the‘ways in which‘degree of reference
may be varied is limited only by the‘ingenuitj of the therapist.

The fear situations or scenes ére thus arranged in a hierarchy
aldng a fear or anxiaty‘evoking continuum. The patient is required to in-
trospect an@ to refeal thé content and 1ntensity~ofbhis ﬁegative emotion~-
ai states iﬁ response to these hierarchical scenes. Th§ assumption is
that internal emotional states in response to these visualized scenes
parallel the hierarchy; that'is, the evoked anxiety rangeé from low to
high'in a graded response ﬁo the graded stimuli, The greater the differ-
ence Between the verbally reported fear and the actual arousal, the less
likely‘theraputic changes will be made;

The third step of SDI is the visualization of thé anxiety evoking
éituatiéné or scenes while'in a deeply relaxed state which is presumed to
be incompatible with an anxious or negative emotional state, The patient
visualizes the lowest anxiety scene in the hierarchy. If no anxiety is
felt during the scene, fhen the next higher scene is visualized and so
on, If anxiety is felt during the visualization of a scene, then thé iﬁdi—
viduél returns to the last successfully visualized sdene (no felt anxiety),
The process of visualization of stressful scenes while relaxed thus con~ .

tinues until the patient is able to successfully visualize the highest or
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most anxiety producing scene with no felt anxiety. The individual should
then be able to encounter the feared object in real life situations with
no feelings of anxiety.

Wolp's theoretical formulation of the SDI process asg "reciprocal
inhibition" is based on Sherrington's (1906) concept of reciprocal inhi-
bition whereby the evocation of one reflex.suppresses the evocation of
other reflexes. The conditions specified by Wolpe for reciprocal inhibi-
tion to occur are:

If a response antagonistic to anxiety can be méde
to occur in the presence of anxieiy-evoking stimuli
so that 1t is accompanied by a complete or partial
suppression of the anxiety responses, the bond bet~
ween these stimuli and the anxiety responses will
be weakened (1958, p. 71)e

SDT is thus basgd on at least the followiﬁg crucial elements: (a)
exposure to aversive stimuli (b) gradations in this exposure from least
to most anxiety prévoking and (c) pairing of anxiety-competing responses
with‘graded exposure to aversive stimuli. |

Many publications by numerious authors (e.g.,‘wblpe, 1952 & 1958;
Lazarus, 1963; Wolpe & Lazarus, 19663 apd Rachman, 1959) have cléimed a
high dégree of success in relatively short periods of time using this
technique with diverse forms of anxiety disorderé. Fér example, Wolpe
(1958) reports 89,5 percent of his patients as either apﬁarently cured or
much improved ih a mean of abdut thirty sessions. In a group on eighteen
phobic children, Lazarus (1960) found that 78 percent of all his private

practice clients had derived marked benefit from systematic desensiti-~

zation techniques.
The Role of Anxiety

The use of the concept of anxiety in association with abnormal beha-



vior is a surprisingly recent phenomena. Sarbin (1964) has attributed the
use of "anxiety" to Freud's writings in the 1930s about "angét". However,
as all psychology students are well aware, "anxliety'" has become the topic -
of many texts as well as a cruciél déterminant in‘the diagnosis of many
forms of deviant behaviors. According to the Diagnostic and Statistical
Manual (APA, 1968), anxliety is the chief characteristic of neurosis and
may'be "felt and expressed directly, or it‘ﬁay be contfolled unconsclious-
ly and automatically by conversion, displacement and various other psych-
ological mechanisms (p. 39)".

Cattell and Schier (1961) found that the basic operational defini-
tions for some 120 different precedures for assessing anxiety éeem to
arise from psychological behavior, overt behavior, and self-reports.
Maher (1966) in a summary of a great deal of work found no strong evi-
dence to warrant an empirical distinction betwéen anxiety and any more
general conception of increased drive or aroﬁsal;

Ullmann and Krasner (1969) in summarizing many additional studies
of ﬁanxiety" concludéd that the empirical infercorrelations bvetween diff-
erent definitions of anxiety are of a very low order. in another summafy
of anxiety research, Bandura (1969) rejects the notion of autonomic media-
tion of behavior (e.g., we run because we feel fear in favor of a central
mediation concept that leads to the view that autonomic (i.e., anxiety)
and avbidance reéponses are co-effcets of the cenfral mediation process
- rather than caﬁsally lihked events — we run and feel afraid simultane-
ously because we saw a bear. |

Wolpe, however, has speculated (1958) fhat anxiety is a major caus=-
al determinant of inappropriate avoidance behavior and that reciprocally

inhibitory processes occurring in the autonomic nervous system result in



more appropriate behavioré because thé anxiety has diminishzd in
strength. Wolpe's emphasis on the role of anxiety as a major fgcfor in
behavior is clearly not supported by the summaries reviewed aﬁové.;The
predominant theme appears to view what Wolpe calls "anxiety" as incr#ased

drive or arousal.
Goals of Behavior Thérapy

The contrast between traditionél comfort-supportive or "talking"
therapy and behavior or "action" therapy is perhaps most vivid when exa~-
mining the goals of the therapy. In comfori-supportive therapy, the goals
tend to be global or molar changés in the.total individual, Examples
might be the Freudian attainment of '"real insight''y Rogerian '"self=-actual-
ization", of an Adlerian change of "life style". As a consequence of the
global nature of the goals, the criteria for gbai attainment tend toward
the global as well, with resultant difficulties in measurable validity
and re1iabilityé' |

Behavior therapy typlcally has molecular changes as the goal of
therapy with the possible coalescing'of many molecular changes over the
course of therapy into apparent mola; changes. An examplé would be the
token economies in mehtal hospitals that reinforce small units of behav-
ior of schizophrenic patients until chains of molecular behaviors (eege)
eye coatact, lisfening to others, dressing abpropriately, etc.) are bullt
up into molar changes iﬁ social functioning. Consequently, the criteria
for goal attainment in behavior therapy tend to be ﬁhe specific occurence
or non-occurrence of specifiable molecular behaviors.

The goal of behévior.therapy is generally a changé in the frequency

of some behavior or response. The goal may be a reduction of approach



responses (ee.g., drinking alcohol), a reduction of avoidénce responses
(eege, fear of flying) br may be the emitting of some desitable specific
behavior, Behavioral responses ére thus viewed in terms of rate or frequ-
ency of response. Behavior and gdals'do not have ﬁoral or value systems
attached as closely to them aé in more dynamlic systems which attach '"mea~
nings" {oc each behavior that has a specialgqeaning'to the therapist (eeg.,
the haﬁituél practice of parsimoniousness viewed as being anal retentive),
The behavior therapist consequently indulges in less speculation about

the symbolism of individual responses,

Since behavior therapy is focused on small discrete changes, the
ability to assess these small changes appears necessary in the evaluation
of differenﬁ teéhniques or precedﬁres used in therapy. More traditional
measures of'change have focused on the large changes that were the goals
of therapy and thus aren't suited for the finér'changes that are part of

behavior therapies.
Variables in Counterconditioning

Counterconditioning is basically the procedure of conditioning a
second and conflicting response to a conditioned.stimulus. At this defini~
tional level, countérconditipning is a seemingly:straightforward task,
but at the complex human level, involves intricate arrangements of varia-
bles simultaneously impinging on the organism, Simple”experimental extinc~-
tion of complex emotionél behavior, that is, nonreinforcement of the:
stimulus (CS) until the conditionéd response (CR) is no longer elicited
by the CS, is difficult to demonstrate in humans. This is perhaps due to
the emotional response being operantly reinforced by the cessation of the

anxious state. The chain of responses initiated by the aversive stimulus



is maintained by negative reinforcement (termination of én aversive
state).

The total number of variables operating in the counterconditioning
of emotional responses of humans is probably limited only by the ingenulty
of researchers to tease out more or iess relevent aspecis of the total
stimulus field, Many of these individual vgriables could most likely be
placed in one of three general catagories of varlables that appear to be
present in at least therapeutic counterconditioning. These are type of
- incompatible behavior, type of stimuius presentation and their temporal
relationship to each others | -

Types of incompatible behévior'inéludes those behaviors presumed to
be antagonistic or incompatible with emotional ardusal. The classical an-
tagonistic behavior is eating,'first‘demonstrated by Jones'(1924) treat-
ment of an animal phobia. Folkins, Lawson, Opton, & Laz#rus (1968)
included cognitive rehearsal (thinking about some situation) -ag an anta-
goniétic response while most researchers have accepted relaxation as a
sufficient antagonistic response, There are few reported variations in
incompatible responses with the list including cognitive rehearsal, mus-
cular relaxation, hypnotic relaxation, suggestion of relaxation, chemical
or drug induced relaxation or various combinations of these respohses.

Type of stimulus presentation typically rangés from the real physi-
cal stimulus event to the symbolic representation of events thet are
threatening to that individual.'The stimulus‘presehtations may have grad--
ations within the chosen class of presentation to regulate the amount of
threét involved; these dimensions include physical proximity, length of
presentation, a symbolic-reality dimension, and the number of threatening

elements within a total stimulus complex,



The temporal rsiationship of anxiety-antagbhisﬁic behavior with
anxiety-~evoking stimuii has not been as wldely researched as the two ele-~
ments themselves but it appears that, in general, the two should be re-~
peatedly paired with the antagonistic béhavior maintainad as continuously
as possible with brief and irregular presentations of the threatening
stimulus cues, This msy be contrasted with:thé optimal temporal relation-
ship of classical conditioning where the CS (analogous to the anxiety-
eliciting stimuli) preceeds the UCS (the function of the anxiety-antago-
nistic behavior) by a‘very brief interval, This conceptual incompatibili-
ty possibly results from relatively long lasting hormonal effects of
emotional arousal., Most investigations of temporal relationships in
classical conditioning usé relatively discfeef short latency and duration
reflex responses such as eye blink, knee jerk, and other brief muscular
responses while‘emoﬁional arousal is a complex neural, humoral, and mus-
cﬁlar fesponse that 18 of a relatively more enduring nature when compared
with an eye blinik,

Thus, the cognitive representation of stimuli and the diffuse en-
during nature of emotional arousal make it difficult to determine whether

the theraputic changes result from classical or operant procedures, Addi-
tionally,‘the measures used in studips of the théorefical nature of
theraputic cpunterconditioning may not have been sensitive to‘finely gra—
ded short latency responses that might clarify the temporal relationships
of Cs gnd GCS to anxiet& responses., The next section therefore examines

measures used ih assessment of physlological changes
Physlological Measures

The traditional clinical measure of physiological arousal, or anx-



iety, has been the galvanic skin response (GSR)j; this appears to be based
on the assumption that an increase in arousal leads to a corresponding in-
crease in skin conductance. Paul (1969), however, suggests that caution
must be used in interpreting the GSR as a direct function of anxiety, for
avnumber of factors such as the water load of thé‘cornial layer of the
skin have been shown to lead to paradoxica@_skin conductance effects,

Research using heart rate as an indlcater of arousal have shown,
at times, equivocal results also.Folkins et al. (1968) feported confus-
ing patterns of heart rate as a response to film induced stress after
undergoing various therapeutic procedures, A possible explanation of the
difficulty is Lacey's notlon (1956) of stimulus specificity; this is the
idea that properties of the stimulus influence differential responding of
the autonomic nervous systen, Painful or threatening stimuli lead to de~
fensive responses which include increases in héart rate while novel or
nonthreatening stimuli may lead to an orienting or approach response
which frequently includes a briéf heart rate decrease.

An additional measure is respiration rate that is typieally<includ-
ed to estimate or control for the interaction of respiration and heart
rate, This interaction or sinus arrhythmia is the inérease in heart rate
at the peak of inspiration and the decrease in heart rate toward the end
of exhalation, This appears to be the prototypical interaction of physio~
logleal cycles,

A potentially rruitful»physiblogical reéponse that may be sensitive
to- arousal changes is the pupll reflex. Due to the relative scarclity of
published research utilizing pupillograpyic'techniques, the background of

this measure is greatly expanded below,
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Pupillography

Loewenfeld (1958), in a major review of the literature on pupillary
reflexes, focused oﬁ the study of the anatomical and physiological mach-
anisms of reflex constriétion and dilation. A Second review by Loewenfeld
(1966) covered the effects of scotoplc versus phqtopic rgceptor‘systems
and near vision on pupiilary diémeter. Anofﬁer important review, by Hess
(1968), dealt with psychological andvpsychiatric factors in relationship
to puplllary diameter changes, Hess,:in réporting that the idea of the
pupil as a sensitive index of emotional, sensory, and mental activity is
relatively old, cited Schiff (187&),jHeinrich (1869) and Roubinovitch
(1900) as studying pupillary dilation as a function'of mental activities.

Hess;(1965) renewed interest in the puﬁillary reflex as a function
of psychogenic activity after this topic had bgen dormént since»the ini- .
tia; investigatioﬁé cited ablve. Three factors appear to haye influenced
this‘renewéd interest; first, technological advancements made it possiﬁle
tQHObtain accurate records of change in pupillary diameter; second, in-
vestiggtbrs became concerned with "direct" real-time measures of response
rather than relying only on retroépective reports by subjecfs;_third,‘ad-
variced knowledge about anatomical, neurological,vand physiological mech- |
anisms of pupiliary control indicatedvan intimafe relationshipibetween
pupll size and the state of the central nervous systemn, especiaily the
aufonomic branch,.

| The average pupil diameter_ig the normal adult human under da&light
conditions ranges from 3 to h_mm with small changes of 0,1 to 0.2 mm in
diameter occurring continously and spontaneouslyb(Adler, 1959)« The mus-
cles controlling pupillaryvdiameter are the unstriated sphincter pupillae

and dilator pupiliaes The sphincter pupillae lie in the posterior iris
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- stroma just in front of the pigmented epithlium nexe to the edge of the
pupil. The range of dilation of the pﬁpil is typically from a diameter of
1.5 mm when maximally contracted to a diameter of § mm when maximally
dilated, |

The dilator pupillae appears to be composed of two parts, Bruch's
membrane and radial reinforcement bundles.lﬁhe cells of Bruch's membrane
entwine with the fibers of the sphineter at the internal edge of the iris
and extend on to the posterior side of the iris to the ciliary iris mar-
gine. The reinforcement bundles, which are anterior tc Bruch's membrane
and posterior to the iris stroma,'fo:m radial strands that extend toward
tﬁe iris margine

The ipnervation of the pupillary musculature appears to be seperate
with the spﬁinctor pubillae innervated solely by cholinergec, parasympa-
thetic fibers while the dilator pupillae are innervated by adrenergic,
sympathetic fibers. The afferent nerves of the light reflex arise in the
retinal ganglion cells and branch in the lateral geniculates, leading
then to the pretectal nuclei synapsing there with fibers leading to the
Edinger—Wesphal nuclei of the Oculometor nucleus, Froﬁ the Edinger-Wes~—
phal nuclel parasympathetic, efferent fibers preeeed to the ciliary gang-
lion in the third cranial nerve, The direct-light reflex (constriction of
the pupil when the.eye is 1light stimulated) appeer the same in innerva-
tion (Adler,1959; Lowenstein & Loewenfeld, 1962).

Indirect evidencelleads Lowenstein and Loewenfeld (1962) to conclude
that "cortico-thalamo-hypothalamic" tracts are involved in the efferent
symﬁethetic innervation of the dilator pupillae. In addition, fibers leav—~
ing the spinal cord between cervical VIII and thoracic IV are known to be

involved with pupillary activiiye. These sympathetic nerves enter the
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peripheral sympathetic chain and synapse in the superior cervical gang-
lion with fibers that join with the fifth cranial nerve near the peripher-

al end of the Gasserian ganglion (Loewenfeld, 1958).
Pupillary Reflex Mechanisms

Lowenstein and Loewenfeld (1962) lisﬁjseveral pupillary reactions:
the light reflex, the reaction to npér vision; bupillary reflex dilation,
the darkness reflex, the lid—closurezreflex, and pupillary unrest. The
pupillary reflex dilation, of interest to the present work, has been de-
fined by Lowenstein and Loewenfeld as "Pupillary dilation elicited by sen-
sory or emotional stimuli, or by spontaneous thoughts or emotions (p,. 236).

Pupi;lary reflex dilation appears to be due to two ﬁeural factors
and two humoral factors (Lowenstein & Loewenfeld,1962). The.neﬁral factors
are active sympathetic dischafge causing the dilator‘pupillae to contract
and inhibitory sympathetic impﬁlses which suppress activity'in the -
Edigger-Wesphal'nucleus which ih turn causes the sphincter pupillae to
rélax. The humoral factors are the rélease of adrenal epinephrine by a
severely stressed organism and‘the release of nor?epinephrine by sympathe-
tic nerve endings in the heart and arteries in'moderétely aroused organ-
isms,

These four factors may be distinguished on the basis of latency of
dilation, rate of dilation and duration of peak dilation, The adrenal
epihephrine response haé'thevlongest latency with prolonged duration of
peak dilation., The nor-eplnephrine response has a shorter latency and
shofter duration of peak dilation, Both of thesé humoral factors produce
extensive dilations in man. The active sympathetic.discharge to the dila-

tor pupillae resultis in short latencies renging from 0,3 to 0.5 seconds
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in man with large dilation of short duration usualiy followed by imme-
diate recontraction, The‘sympathetic inhibition of the Edinger-Wesphal
nucleus is characterized by short latency (0.3 seconds), slow rate of di-
lation, and the smallest increase in dialtion of the four mechanisms., In
hprmal individuals, the pupillary reflex dilation is a result of the in-
teraction of these mechanisms with the humqral mechanisms being important
only in cases involving at least moderately strong forms of stimulation |

resulting in rapid and long-lasting, massive dilatiomns,
Proposed Investigation

The proposed investigation will examine a crucial and pivotal as-
éumption of the SDT process that has only recently been even briefly
questioned (Lang gglgl., 1970). Wolpe clearly makes the assumption that a
finely graded stimulus hierarchy leads to an equally finely graded set of
physiological responses without any supporting evidence other than the
subjéct introspecting and reporﬁing the current state of his arousal,

Grossberg and Wilson (1968) report physiological responses that
discriminate between visualizing aversive and neutral scenes but ndnpho-7
bic subjects have the same pattern of résponées.»Lang et al,(1970) report
brief evidence supporting the assumption that more aversive stimulation
~ leads to larger physiological change. Paul (1969a & b) fqund that imagin-
ingvaversive scenes led to more arousal than neutral scenes and that sys?
tematic relaxation reduced the arousal responses, Although thése studies
show arousal to aversive stimuli, they do not support the notion of a
fihéiy graded response system to finely graded stimuli, As pointed out
above, the traditional measures such as HR, SC, and RR may not be sen~

sitive to the fine changes in arousal implied in Wolpe*s formulations,
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Therfore, this study will look at the relationéhip between the ver-
bal report of the subjects' introspecting and the'phySiological response
as measured by the pupillary reflex response during fhe visualization of
various scenes that approximate the scenes used ¢linically in SDF, The
pupillary reflex response appears well adapted to the measurement of fine
differences in arousal in response to internal events such as visualiza-
tion, The pupil reflex response has short latency, easily measured dis-
crete changes, and, unlike the circulatory and respiratory systems, the
pupil is not involved in crucial vegetative functions which makes it
somewhat easier to evaluate and cont;ol the timing éequence of stimula—~
tion and response. Interpretation and scoring are mbre straightforward |
than in the case of heart rate, skin conductance or resriratory rate.

The pfoposed in%ﬁstigation will include rather unlque controls for
the processing load or mental effort necessary in the task of visualiza-
tion, Many studies of cognitive processing (discussed below'in Chapter II)
have'démonstratéd that the pupil reflex responée‘is a valid measure of
the pfocessing time and amount of proceésing load in simple and cémplex
short and long term memory tasks, paired assaciaté iearning taské and in
instructed foréetting. The uniqﬁe control is the construct1on of paired
aversive and non-aversive stimulus scenes that are as identical as possi—
bie except for the one or two‘crucial words referring to the feared stiﬁ—
ulus, It is the referenge to the feared stimulus that must contiol the
anxiety response or othérwise_it would make no sense to vary the refer-
ence to the feared object. Therefore, a pair of scenes that are identical
eiceft that one contains, for example, the word "boaf"vand ?he other con=~
tains the word "snake'" should control fdr the amount of mental effort to

visualize either scene, as well as the cognitive difficulty involved in
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the grammatical and semantic structure of the scene, Any differences in
the pupil diaition in response to either scene should be attributable

to the arousal or anxiety elecited by the anxiety related qualities of

the reference to the feared stimulus,.



CHAPTER II
A PARTIAL REVIEW OF THE LITERATURE

The main thrust of the literatﬁre has been toward assessing the
éfficacy of SDT as a clinical techniéue'for the modification of abnormal
or deviant behavior. Most studles sh?w that SDT is effective énd effi~
cient when applied to even diverse férms of anxiety disorders (Wolpe,
1952 & 19583 Lazarus, 1963; Wolpe & fLazarus, 1966; and Rachman, 1959).
Wolpe, for example, reports 89.5 peréent of his patients as either. appar-
entiy cured‘or nuch iﬁproved in a mean of about 30 sessions. In a group
of eighteen phobigrchildren,,Lazarusireported (1963) that 78 percent of
all his private practice c¢lients had derived mafked benefit from syste-
.matic desensitization techniques.

More rigorously controlled experimental studies have shown that SDT
works as well in the laboratory as it does in the clinice Paul (1968) in
a two year foilow-up on systematic desensitization of social=-evaluative
anxiety in college males found no evidenée of relapse or symptom substitu—
tions Paul had eaflier (1967) compared SDT with traditional insight ther-~
apy and found that SIT resulted in 85 percent improvement of maladaptife
anxiety while insight and placebo-attentionvfherapy resulted in 50 per-
cent improvement., Paul concluded that the chauges were reliabie, predict-ﬂ
~ able and show further generalization. Again, no evidence of felapse or
symptom substitution were found in a two year follow-up.

In comparing SDT with no treatment controls, Lang & Lazovik (1963)
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found that SII' subjects showed a greater reduéficn in ﬁhdbic behavior, as
measured by avoildance behavior, than did nonparticipating controls, The
SDT subjects tended to hold or incre;se the géins madg in therapy when
tested at a six month follow-up and gave no evidence of symptom substitu~
tion,

Desensitization of specific fears generalized positively to other
fears and for their subjects; Lang, Lazovik, and Reynolds (1965) found
that the degree of fear change could‘be predicted form measurable aspects
of the therapy process. All measures of fear chahge &ielded high positive
correlations with the number of hierérchy items successfully completed ex~
cept that subjects who completed less than 15 items of the 20 item hier-
-érchy were no different in terms of fear change than pseudotherapy or
untreated sﬁbjects. Léng_g& ale suggést that "the therapeutic task must
be well advanced before effects clearly greater than those achigved by
control subjects are observed (1965, p. 401)." |

Moving to studies that examine the compoﬁents or the essential
parts of SIT, Davison (1968) argued that the SIT process is countercondi~-
tioning rather than reciprocal inhibition or drive reduction, and to the
extent that desensitization involves countercoﬁditioning, the contiguous
association of graded anxiety—provoking stimuli and incompatible response
would constitute a necessary condition forvfear reduction. Davison found
disruption of the pairipg between graded aversive stimuli and relaxation
rendered the technique ineffective in modifying the avoidance behavior
of snake phobics to snakes. Davison also found that only subjects that
had completed the highest item of a 26 item hierarchy were able to suc-
cessfully complete a Behavioral Avoidance Test. The suﬁjects of Davison

that were able to perform the terminal behavior experienced high anciety
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while performing tne previously unatﬁained behavior,

In comparing the effectiveness of a laboratory anaiogue of‘SDT with
the separate effects of cognitive reheafsal (i.e., "thinking about" some=
thihg) and relaxation, Folkins et al. (1968) demonstrated that cognitive
rehearsal appeafed to the most effective treatment in reduéing the res-
ponse to a stressful film, Davison (1969), in a critique of the Folkins
" et ale.study, argued that their SIT group became sensitized ﬁo the aver-
‘siié scenes becaﬁse of the palring of imagiﬁed scenes with emotional up-
set rather than with emotional calm'because‘the subjects were not allowed
- to terminate the visuallzed aversive scenes as soon as they experienced
but were required to continue visualization of the sceﬁes.

The studies above have essentially manipulated the exposure to
aversive stimuli and fhe palring of anxiety-competing responses ﬁith gra-
ded exposure to aversive stimuli.vThe third essential element of SDT is |
gradations in exposure from least to mont anxiety provoking., Differential
ordering of stimuius presentation in SDT was studied by Krapfl & Nawas
(1970) who used a standard order, a feverse order, that is, from high to
low anxiety scenes, and a random order presgntation of hierarchy scenes
to snake phobic subjects. The subjects in the desensitization groﬁpsv
showed significantly greater improvement than did sﬁbjects in cohtroi
groups. While there was no difference‘between standard order and reverse
order groups, the randop order group tended to improve less than the
other two SIT groupse

Thus, while Wolpe has not been supported in the necessity of pre-~
senting ayersive scenes from low to high; SDT as a whole has been demon=-

strated to be a very effective techuique in changing behaviors.
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Implosive Therapy

Although Implosive Therapy (IT) as developed by Stampfl (1967) is
based on different theoretical assumptions than‘SDT, it may be argued
that IT is essentially‘the presentation of the highest or most anxlety
‘provoking scene of the hierarchy rep@atedly without the comtigous pairing
of any sort of incompatible or competing responses such as deep relaxa-
tion. Stampfl (1967) bases his approééh on the classical conditioning
paradigm in which emotional responses to neutral stiﬁuli are acquired
through the pairing of neutral and noxious stimuli., These emotional
states which may be 1abeled fear or anxiety function as motivators of
avoidance behavior and the reduction or elimination of the fear state
serves as é-reinforcer of that behavior. Stampfl states "The imagery,
thoughté, or other stimuli correlated with the past experience of pain
will be avoided, ;ﬁd whatever action or mechanism which prevents them
from reoccﬁrring will be learned and maintained on the basis of anxiety
reduction (pe. 497)." Stampfl's basic premise is that repeated evqcation
of anxiety responses to imaginal cués in the absence of primary reinforce-
ment will lead to extinction of thosé responses. Stampfl reported that
therapy time was reduced to one to fifteen hours to effect behavioral
change in phobic subjects.

The knowledge gained from labofatory research that a conditioned
stimulus followed by non-reinforcement leads to extinction of the emo-
tional response to that conditioned stimulus leads directly to Stampfl's
procedure of implosion. The patient, or client, is presumed to be avoid-
ing those stimulus cues that have anxiety-eliciting potential, It is the
therapist!s role to deduce those cues and to attempt to extinguish their

anxiety—eliciting propertied by verbally describing in detail to the
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'patieﬁt the sequence in whiqh the cues occur, In a sensé,vthé theraﬁist
forces the patient to be'exposed to the ahxiety—elicifing/dues that he
has been avoidings With the avoidance response circumvented,:greater ex~
posure to the cues wiil 6ccur and anxiety extinction will occur.

Hogan & Kirchner (1967) found fhat one hour of iT was effective in
reducing the anxiety responseé of phobic subjectss Using only subjects
who were unable to pick up a rat from a cage, Hogan & Kirchner success~-
fully employed one implosive therapy;session to extinguish their fear of
ratses Of 21 experimental subjects, 14 were able to pick up the rat, while
of 22 control subjects, only two were able to pick up the rgt in the post-
treatment test and seven controlsvrefuséd to even enter the room. The ex~
perimental subjects exhibited more approach fesponses'after implosion
while, convérsely, thé avoidaneé responses of the controls were intensi-
fied as all of them had been able to enter the experimental room on the
preétest.

SIT and IT were compared for effectiveness and efficiency in re-
ducing snake phobic behavior by Barrett (1969) who found no significant
differences hetween these groups in terms of increased approach reéponses.
IT was found to bhe more‘efficient in that therapy was com@leted in 45_
percent of the time required for SDT but SIT was more COhsistent across
subjects and across tome whereas IT was more variable. 

In direct contrast to the above findings, Mealiea & Nawas (1970)
found that'for their subjects SDT was a much more effective treatment
than IT for increasing approéch responses of phobic subjects. Perhapé an
important differenct is that Mealiea & Nawas used a standard set of scenes
with all subjects. It is possible that Ss in the IT cindition simply ﬁere

not maintained in a high anxiety state by the standard scenes. Barrett
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(1969) and Hogan & Kirchner (1967) used individualized T scenes that
changed within a session to maintain the high states of anxiety., The sub-
Jjects were not allowed to make avoidance reSponées that could serve to
conserve the anxiety to the phobic stimulus;

While IT has been demostrated effective in serveral stﬁdios, an ex-
planation of the divergent results when compared to SDT might be that IT
is simply more difficult to practice, The constant évocétion of anxiety
requires more effort énd ingenuity f?om‘the therapist than does the avold~
ance of anxiety in SﬁT. The maintenance of high anxiety stétes in IT could
fruitfully be studied to see how the anxiety states change from moment to

moment during the presentation of‘the stressful scenes,
. Physiological Measurement

Insofar as yarious elements of SDT are related to Wolpe's reciprocal
inhibition theory of maladaptive response elimination, it is essential to
demonstrate that appropriate physiological changes accompany the various
elements of SDTe Paul (1969 a) found that in general, both relaxation
training and hypnotic suggestion produced signifibantly reduced subjec—
tive tension énd distress and physiological arousal (HR and SC decreased)
when compared to no treatment controls, Relaxation traihing was found
significantly more effective than hypnotic suggestion especially for res-—
ponse systeme not under direct voluntary control, In a concurrent study
reported separately (Paul, 1969 b), imagination of stressful stimuli pro-
duced significantly less phySiological arousal during a relaxed state
than during a non-relaxed state thus demonstrating that during relaxation
subjects are able to visualize preViously stressful stimuli without phy-

siological arousal. Evidencé for the sensitization of subjects was found
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" when visualization of stteésful stimuli was not paired'uith ¢al§§ation of
either type.‘Paul's self-relaxed control group had slgnificantly more
arousal during the second session ofévisualization of stressful stimqli

. than to the first imagination session,

The assumption of physiological arousal to imégihing fearful orv
stressful scenes was studied in greater detall by Grossberg & Wilson
(1968) who found that imagining fearful scenes produced significantly
more arousal responses (HR and SC bo#h increased) in phobic éubjects than
did imagining neutral scenes, In addition, a significant decline in arou-
sal responses to repeated presentatibns of frarful scenes was found sug-
éesting a rapid extinction or habituation process. Non-phobic control
subjects, however, demonstrated the same significant arousal responses to
- imagining tﬁe same feérful scenes as compared to imagining the neutral
scenes, The authors suggest that a confoundihg of extraneous factors such
as differential scene content, experimenter blas or manner of instruétions
could account for the paradoxical arousal of nonphobic subjects to fear-
ful scenes, The conclusion was that visualization of imagining is a spe~
cifiable operation which has measurable effects on subjects.

In a brief study dealing with the assumption that graded fearful
scenes or a hierarchical ordering of scenes leéds to a corresponding
graded or hierarchical ordering of physiological arousal, Lang, Melamed,
& Hart (1970) presented 11 scenes in a random balanced order to 20 sub-~
jectss The scenes were selected from hierarchies constructed during three
sessions with each S and the individual hierarchies were from 12 to 20
scenes in length., A near monotonic relationship betwéen self-reported
anxiety response,agd the rated hierarchy position was found. Heart rate

response curves closely approximated those of self-reports of anxiety
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wifh a highly signifiéant,linear treﬁd. Largé skin conductance respouses
were assoclated with higher hiefarchy items but only one phobic group had
a significant linear trend betweén hierarchy iank and skin conductance
response, No relationship was found between respirétion rate and hierar-
chy level or ranking, Lang et al.concluded that an increase in the hier-
archy rank of a visualized scene is associated with an increase in
sympathetic arousal as measured by heart rate and skin conductance,

Thus, little suppoft of the ASsumption ofvfinely graded physiologi-
cal responses associated with finely graded imaginai scenes has been re-
ported in the literature, The lack of evidence may be due to thg naturé
éf the responses ﬁsed. For example, HR and SC»are involved with crucial
vegetative processes of the body and simply may not be able to reflect
fine changeé associatéd with imaginal stimuli, The next section therefore
examines studies utilizipg.the pupillary reflex response which does re-

flect rather fine changes in stimulation,
Pupillographic Studies

The work of Hess and his associates has genefated recent interest
by psychological researchers in the pupil refiex response, Hess & Polt
(1960) measured pupillary changes to pictorial stimﬁli presented after a
: control slide. The authors found increases in pupil size to slides having
positive affective valug. Then, in 1965, Hess, Seltzer , & Shlier, re- -
ported that pupillary rés?onseé discriminated between homosexual and het-
erosexual males, Fourvof &ive homosexuals dilated more to slides of male
nudes than to slides of nude females while all the heterosexual males
dilated more to slides of nude females than to slides than tg,slides of

nude males, Hess has interpreted pupil dilation as an index of "interest",‘
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"emofion", and "motivation" and has employed it aé‘a dependent variabie
in taste (Hess, 1965; Hess & Polt, 1965) and muéical preference (Hess,
1965). -

More controversial is Hess's contention that stimuli with negat;ve
affect, or distasteful stimuli, lead tg a negative pupll response or con—
striction. Examples of negative stimuli would be pictures of cross~eyed
or crippled children, dead soldlers én a battlefield or the body of a
murdered gangster, Highly aversive stimuli (e«ge; picture of stacks of
corpses in a concentration camp) cause an initial dialtion but repeated
exposures then evoke constrictions. This notion of constriction responses
to aversive stimuli is counter to the prevailing concept that emotional
reactions tend to‘alicit sympathetic activity (Which includes pupil di~
létion), - ‘ |

' Many attempts to replicate Hess's constrictioh findings have had
rather pobr success, Woodmansee (1965) found only dilation of pupil aize
in response to recial content photographs by sﬁbjects at the axtremgs of
racial tolerance. Peavlef & McLaughlin (1967) found pupil dilation to af=-
fective stimuli (i,e., a female nude) but found no difference betwsen
words varying on goodrbad or neutral-aversive dimensions, Polt & Hess
(1968) found dilation and constriction responses divided equally among
their subjects in response tovvisnally presented words such as "flay",
"nude", "squirm'", and "hostile"., Nunnally, Knott, Duchndwski, & Parker
(1967) found significantly larger pupil dilation to slides rated ver&
pleasant on a pleasantness dimension but dilations to neutral and very
unpleasant slides did not differ from each other. Guinan (1966) found
emotional word slides to be associated with significanﬁly larger pupil

size than neutral word slides. The three emotional words Guinan used,
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"yomlt", "sex", and "kiésﬁ, did not differ among éach>othar.

On the other hand, Barlow (1969) found patterns of dilation and
constriction thﬁt tend to support some of Hess's predictions, Pictures of
Lyndon Johnson, George Wallace, Martin Luther King, and an unknown white
were presented to liberals or conservatives, Iiberals dilated to Johnson
and King and constricted to Wallace while conservatives had just the opp~
site pattern,

The resolution of the unpleasa#t stimuli-pupil constriction problem
may be Bound up in the hopeless confounding of the physical charéctaris-
tics with the psychological charactgristica;‘The primary funcfibn of a
mobile pupil is to regulate the amoupt of light entering the eye and £o
make adjustmente that enhance visual acuity. Hess reports himselfv(1965)
that constiétion raspbnses were rouné only with visual stimuli. Unpleas~
ant tasting liquids and disliked mnhic consistently evoked dilatibn.‘

Much less controversial are studies that show changes in‘pupil size
as a function of mental activity. Agailn, Hess ﬁas the modsrn'pioneerlof
this area (Hess & Polt, 1961;). In stﬁdying varied difficulty of multipli-
bation.problems, Hess found the mean extent of pupil dilation Wasbdirect-
1y relatad to the degraa of problem @ifficulty.

Repeatedly, studies have shown:that pupll size reflects mental act~
ivity and differentiétes betwesn ievels of task difficulty. Kahneman and
‘his éssociates have fbcpsed carefully on the pupil‘rasponse as as index
pf "processing load" in a series of carefully designed studies. Kahneman
.describeé the characteristic response pattern of the pupll as dilation aé
the materlial 1s presented to the subject for processing and then constric-v
tion as the report of solution signals completion of the task, This pat—

tern of response held for short and long term memory taskse (Beatty & Kah-~
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mma.n, 19665 Kahneman & Beatty, 1967) and for dlglt transformation tasks
(Kahneman & Beatty, 1966). |

Kahneman & Béatty (1967) measured puplil size during a ﬁitch diseri-
mination task in which subjects had to discriminate beiween a standard
tbna df constant frequency and a comﬁarison tone which vaiied in freéﬁan~
¢Ye Pupillary dilations ﬁare greaterfin response to thé comparison tone.
The standard tone required lesé atteﬁtion by the subject and therefore
elicited small pupil dilations. The principle factor was thus argued‘to
be the processing load which is self imposed (mental effort) as opposed

to the arousal generated directly by'the stimulus itself,
— Invéstigation of the effect of:creating images to abstract and con=~
crete words (Simpson & Paivio, 1966) found that the imagery task reliably
led to pupiilary dilafions, but differences between abstract'and'concrete
words were found only when the subjects had to make some overt response,
such as a key press, to signal task completion. Simpson & Hale (1969)
suggested this motor response enhancement of pupil dilations might be due
to the demand it imposes on the subjaét to make a decision,

In contrast Kashneman & Péavler (1969) reported that pupiliary dila=
tion on a palred-associate test were equal whether or not the subject
responded vefbally. Perhaps it is thé response effort rather than the
response per se that causes the difference. Simpson & Paivio's'subjects
possibly did not perforp the task as conscientiously when the& did not

have to report task‘combletion.
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Rélétionship of the Iiterature

to the Present Study

Wolpe makes the assumption that imaginal scenes that differ in
stressfulness lead to diffarantial levels of anxiety that correspond to
the levels of stressfulness. It is further contended that the imaginal
scenes must be presented in a hieraréhial fashion from low to high stress-
fulness while the patient is in a reiaxed state, SDT as a whole has been |
demonstrated effective while the comﬁonents (1e24, relaxation, hierarchial
arrangement and cognitive rehersal) iead to equivocal results when exa=
mined.

Studies of the physiologicél responses %o imaginal stimulation have
shown increased arousal to stressful scenes when compared with neutral
scenes but finely graded anxiety responses simply have not been reported,
It seenms possiblevfhat tha responée measures used have not been sensitive
enough to discriminate differential arousal responses. It seems equally
possible the pupillary reflex response is sensitive to fine differentials
in arousal. Therefore, the following hypotheses will be examined in this
studye

Hypothesls I, Imagination of scenes that differ in stressfulness

will lead to anxiety responses that correspond to
the level of stressfulness of sach scene,

Hypothesis II., Subjects reporting high fear {(phobic Ss) will res-~

pond with higher aniiety responsges than will subjects

reporting low fear (non-phobic Ss).



CHAPTER III
METHODOLOGY
Subjects

Twenty-four female subjects ranging in age from 17 to 20 particiF
pated in three basic phases of this study. During fhe first phasa or pre~
testing, prospgctive subjects were admiﬁistered the Wolpe Degree of
Discomfort (Wolpe & Lazarus, 1966), the Experimental Discomfort Index,
which was fhe experimental imagery scenes restated in the form of the
Wolpe Discomforf Index and rated in exactly the same manner (Appendix A),
and a list of theAéxact aversive protocol items later'used as imaginal |
scenes during pupll measurement., The exact protocol items were ranked by
subjects in an analogous maenner to the construction of a desensitization
stimulus hierarchy. |

The possible range of scores on the Experimantalvniscomfort Index
is 0 to 36 with nin§ aversive items that may be rated from zero to four
in terms of discomfort caused by that item. If a subject rated all the
aversive as causing absolutely no discomfort, then the scofe for that-
subject would be zero times nine or zero, If a subject reatéd all aver=-
silve items as causing discomfort "practically always', then the score for
that subject would be four times nine or 36.

Subjects were assigned to groups for the remaihing experimental
phases on the basls of thelr responses to the Experimental Index with sub-

Jects on the two extreme ends of scores comprising the low fear and high
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fear groups and subjects scoring at or around the median making up the>‘
medium fear group. A total of 57 potﬁntial subjects were given the items
br the pre-~testing phase. Twonty-aevﬁn subjects were then selected on the
basis of the prc~ta§t and willingness to partlicipate. All subjects re-
celved credit in an‘Introductory Psychology class for participating in
this study. Of the 27 subjects selecped, three were dropped from the re-
sults because of technical difficulties resulting in unscorable pupillary
data., A total of 24 subjects, three groups of eight each, comprise the
experimental sample.

The low fear group had a mean score of 10,5 for the nine aversive
items. The medium fear group had a mean score of 16.88 and the high fear

group had a mean score of-27.88 for the nine aversive items.
Apparatus

The basic design of the equipment used to obtain the pupillometric
data 1s essentially similar to that #éad by virtually all of the current
investigators invoivad in pupillometric research (see Hess, 1965).

The pupillometer used in this study consists of a % inch plywood
‘rectangular viewing box with inside &1mensions of 22%" x 223" x 483". The
front, or S's end of the box, was enﬁlosed except for an opening in the
center to provide for viewing the rear of the box and to allow for photo=~
graphing of Ss' eyes. This opening was provided with a stationary sye-
piece that incorporated:a red lighting system to provide a red light
source for the infra-red film and an adjustable chin rest. The opening
extended far emough downward to allow Ss to speak unimpeded. The rear end
of the box was opén and fitted with a tight fitting screen (a thin poly-~

ethylene sheet) with a fixation cross (3/4" high with 1/2" arms) position-
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‘ed in the center., All iniéfior snrfaées were painted flat black to minié
mize reflesciance, |

A Beaulieu R16 movie camera waé positioned on the side of the box
to the S's right. The;camera was mounted on a fully adjustable support
which provided for precise adjustments of camera position and focus. The
lens of the camera extended approximétely 1/8" into the interior of the
box through a tight fitting aperture in a system of sliding panels design-
ed to allow adjustment in camera position,.

A half-gilvered mirror was postioned adjacent to the S's end of the
pupillometer which extended from tbp to bottom and from side to side thus
completely subtending the field of view within the box. The mirror was
positioned at a 45 deéree angle to both the S's forward line of vision
and the‘cenfral axis 6f the camera lens, This positioning of the mirror
allowed S a clear view of the fixatlon cross on the rear screen and also
allowed a reflected image of the right eye to strike the camera lens
systen. |

The camera used was a Beaulleu R16ES equipped with a Vemar 135 mm
f/2.84telephoto lens, a Vemar "C" mount adapter and a 30 mm extension tube
to provide for precise focusing at a lens to subject distance of 24 in-
ches, Camera speed was sei and callbrated fo 2 frames/second (exposure
duration of .2 seconds per frame) driven by a regulated power supply to
prevent speed fluctuatiqns (Raytheon VR6114). Kodak High Speed Infrared
Type 2481 film was used and developed in Kodak Microdol~X developer for
the times recommended by the film maker,

The rear projection screen was illuminated by a 200 watt incandes-
cent bulb in a flexible desk lamp positioned behind the fixation cross.

The eyepiece contained five miniature 12 volt bulbs powered by a variable
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“transformer set to provide 11lumination at Sts eyé of approximately 16~
18 ft-c.

All trials were run in a large?rOOm in which the windows were cov-
ered with aluminum foil to sliminate variation in incident illumination
due to changes in extQ%haI light levels. The room was uniformly illumin-
ated by fluorescsnt cailing fixtures which remained on throught all ex~
perimental sessions. The ambient ligﬁt level at S's eye level while
seated was 100 ft-c. |

All instructions and stimulus items were presented over a tape re-
corder (Uher Royal de Luxe) equipped with headphones for the S. One chan~
nel of the tape recorder controlled ;amera operation; a cue was placed on
the control channel which activated # sound~operated relay within the:
tape'racordér whith wés connected by:cable to the camera thus allowing
the camera to start and stop by automatic control.

| Connected to the audio output of the tape recordsr was an external
sound-operated relay (Grason-Stadler, Model E7300A-1) which controlled a
frame marker. The onset of a stimulus activated a pinhole light source
moun£ed inside the eysplece and out of S's line of sight. It served to

‘identify the sequence of stimulus events on the developed film,
Visualization Scenes.

The scenes visualized by the Ss were divided into two basic types:
neutral and aversive, The neutral‘and aversive scenes were paired as ére—
cisely as possible with the only difference between a given neutral-aver-
sive palr being some degree of stressfulness (i.e., reference to a snake).
The scenes were designed to represent three general levels of stressful-

ness arranged along a hierarchy from low to high. Three scenés were con-
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teen Bcenss (eee Appandix B). The scenes average 13.8 words each and the
everage duration was five seconds. The nine aversive items were ranked or
ordered into a hierarchy by each S during the pre-test phase and in the
post-experimentai‘phase to eetahlieh the percelved relative stressfulness

of these yisualizationvscenee.
Procedure

Subjects were scheduled for testing in a random fashion, Ss were
given a list of alternative times and were allowed to choose the exact
time for their own experimental eeseion. Three high fear group Ss were
tested sequentially and two medium fear group S8 were tested sequentially.
Additionally, 90 percent of Ss kept their scheduled appointments,

Subjects were tested individually, Upon arrival in the experimental
session, each S completed a shortlbiographical questionnaire, At the be~-
ginning of the experimental phase eaeh S was seated comfortably at the
puplllometer and the chin rest adjusted so her right eye,ﬁas positioned
in the center of the camera's viewfinder. During the adjustment of camera
focus, the S had the opportunity to vieually explore the interior of the
puplillometer and become accustomed to the experimental situation.

After each S was comfortably seated and the apparatus adjusted, the
tape recorder was turned on and the experimental sequence began, Firet,
each S heard a set of ihstructions designed to prepare S for the experi-
mental procedure and to minimize anxiety about the situation (eee,Appen-
dix C), The instructions lasted approximately four minutes and 25 eeconds.\
Each S then heard the following four praetice scenes. The practice scenes.

.are identical in form and time eequence to the experimental scenes but
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'différ in content andvﬁarélnot photogréphéd.
| 1+ Imagine standing in front of the library looking at the
water fountalin,

2o Imagine looking at the morning headlines in the campus

newspaper.

3. Imagine holding and petting a small kitten,

4o Imagine standing in front of a large class and giving

a speech.

During the practice trials and‘after their complefion, there were
opportunities for‘§ to ask questions and for E to ciarify instructions,
if this wasvnecesséry. All Ss demonsérated they had a clear understanding
of the experimental task by the end of the practice. trials.

The 18 experimental scenes theﬁ began at the rate of one scene per
minute, Alternating Ss heard mirror image randomized sequences of the 18
experimental scenes, That is, there ﬁere two sequences or orders of scene
presentatioﬁ that weré mirror images’of each other in terms of neutr#l/
aversive type of stimuli. The scenes were coded by stimuli type (1 being
neutral and 2 being aversive) and by level (1, 2, and 3 from low to high
level). A randomized seguence of presentation was comstructed. Order 1
was: 21, 11, 23, 22, 12, 22, 12, 21, 11, 12, 13, 23, 13, 22, 23, 11; 13,
and 21, The mirror image of order 1 was: 11, 21, 13, 12, 22, 12, 22, 11,
21, 22, 23, 13, 23, 12, 13, 21, 23, andv11; These two orders were alter-
nated to control for the effects of 6rders of scene presentation,

The timing sequencé was identiCai for each scene regardless of the
typre of level of that sgene..First, the signal "ready" was presented to S
and the camera simultaneously began filming. Four séconds later the vis-
ualization scene was begun and this reading of the scene (conversly, lis-.
tening by S) lasted an average of five seconds (the range was 4 to 6

seconds), Ten seconds after the "ready" signal, the instruction "visual-

ize" was given, Then, fifteen seconds after the '"ready" signal, the
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‘instruction "report" was glven. The éamera then stopped filming. Next,
twenty-five seconds after the "readyﬁ signal, the instruction "rest" was
given, Thirty-five seconds of rest w?s followed by another "ready" signal
and the sequence was repsated eighteen tiﬁes for,gbtotal experimental
time of elghtesn minutes,.The camera filmed continuouély from each "rsady"
Blgnal to each "report" instruction for a total filming time of fifteen
seconds for each scene, The camera was operated at the rate of 2 frames
per second resuliing in thirty frames of film for each experimental scene
or 540 frames per subject.

When the imstruction "report® ﬁas glven, each S reported two digits
that signified how that scene was viéualized and the amount of subjective
discomfort, anxiety or fear experienced while visualizing that particular
scens.‘§>re§orded the“verbal reports: given immediately after completion
of visualization of each scene,

Immediatly following completion of the eighteenth experimental
scene, each S was given a list of the nine averéive scenes to rank order
into a hierarchy of discomfort or anxiety producing 8f1mnli ranging from
1 to 9 in rank, |

The Behavioral Avoidance Test (BAT) followed completion of the ex-
perimental tésks. The purpose of this test was to determine how cldse
each S would approach a 4% foot long bull snake in a 12" x 18" x 24"
glass cage with a +" wire mesh top. The harmless énake was in a cage upon
a table in an adjacent room to the experimental room. The cage was 10 feet
from the door. The BAT room was completely bare eicept for the taﬁle,
 cage, and snake, The single window in the room was covered by aluminum
foll to block out external and irrelevent stimuli intrusions.

The instructions given to all Ss for the BAT were: In the next room
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is a harmless snake in a cage. I would like fbr‘you to look at it. Please
open the door and go in, -

Each,ngas allowed to approach the snake with no instuctions. After
S stopped approaching the snake,sheﬁas asked to put on a leather glove,
open a trap/door in the wire—mosh top, reach in and touch the snake, Im-
mediately after completion or refusél of ali these steps, each S was ask-
od to rate her subjective discomfort, anxiety or fear while she was still
in the BAT room and looking at the snake. The immediate decision of each
S was accepted with an appropriate pause to allOW'§;t0 change hér mind,
When E was asked if he really wanted S to touch the snake, the standard
reply was "I would like for you to."

The BAT was scored in a nine step checklist fashion, Step 1 was en~
tering the BAT room; 2 through 4 were one yard approaches defined by the
number of tiles on the floor the S moved toward the snake. Step 5 was
loqking through the glass side of the cage; step 6 was lookihg down into
the cage through the wira tops Step 7»was opening the trap door, step 8
was inserting gloved hand and 9 was touching the snake.‘After step 9,
each S rated her anxiety on a 1 to 7 scale with 7 repreéeﬁting the high-
est level of discomfort. Each S was pledgéd to keeﬁ the experimental pro-
cedure confidential aﬁd to not discues any aspect of 1it, esﬁecially the

BAT,
Film Development and Scoring

Each exposed roll of Kodak High Speed Infrared film was processed
individually in a Superior Color Reel 16mm bulk film developing tank, The
film was processed with Microdol-X developer. Kodak Rapid Fix and Kodak

Photo~Flo solutions, The developing times recommended by Kodak (XKodak KP
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623536 12-7i) iefa foiiowiﬁ és preciéely asvﬁéssible. 6nn.roll of riim
was inadvertently procesaed‘for too iong a period of time causing some
ﬁegrea of overdevelopment. This over@evelopmant produced the highest
-quality of film\images, indicating that more effort should be expended in
6ptimizing exposure-development techﬁiqués with infrared film,

The processed film was scored #y displaying the pupil image in a
microfilm reader (Xerox Mleroforms Reader Model 225,0) which produced an
image magnification of forty times tha film size. The comblnation of lens
on the 16mm camera and the magnification of the microfilm reader produce@v
an lmage ten times the antuél size of the pupil, Pupil diaméter was mea-f~
éured directiy from the screen of thé microfilm reader with a transparent
ruler frame by'frame to the nearest millimeter which would correspond to
the nsarest\tenth miliimeter of actual pupil diameter change. Some frames
were not scorable due to e&e blinks oi other movempnts. These nonscorable
frames accounted for five percent of the total of 12960 frames scored. The
majority of unscorable frames occurred during the "ready" or prestimulus
peiiod (the baseline period). The fiim Jjudged unscorable for three Ss
appeared to be misfocused either due to S's moving.after the lens was

focused or perhaps poor technique in, focusing.



CHAPTER IV
RESVULTS

The pupillary data was prepared for statistical analysis by the
baseline conversion method (see Headley, 1973). The eight frames preced=
ing the onset of a stimulus constituted the baseline period for that par-
ticular stimulus or scene. The average of the eight baseline frameé was
subtracted from each of the 22 post-baseline frames resulting in devia-
tiog from baseline scores. Thus, eighteen baseline averages and aightéén
seté of»deviations from sach baseline were calculated for each §; All
trials within a glyen condition for each S were then averaged on a second-
by~second basis; the three trials in the high level aversive condition
were averaged, the three trials in the high level neutral conditlon were :
averaged, the three trials in the medium level aversive condition were
averaged and so on. The twenty-two experimental task frames ﬁere collapsa&
to eleven palrs of frames to compensate for missing data in somse cellév
due to blinks or head movamnnts; These type-level sacond-by-secpnd aver-~
ages of deviation scores wers the units for the analyses of varience and
other statistical testis discuséed below.

The first pair of:frames in the listening period were dropped
(frames 9 and 10 from onset of filming) to give an.equal number of data
points in the listening and visualization time periods. The experimental
listening period was six seconds in duration, Dropping the first two

frames (0.5 seconds each) from this period equated the listening period

37
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with the visualization period (each equals 5 seconds).

In all the statistical analyses, the .05 level was adopted as the
minimum for an effect to be considered signif;cant. All tests on yithin-
subjects effects were tested using the consérvative procedurs of reducing
the degrees of freedom to one and twenty;ons to compensate for possible
violations of the symmetrical matrix assunption underlying the statisti-

cal model (Geisser & Greenhouse, 1958).
Overall Analysis

The overall analysis of variance is shown in Table 1. The factors
are: frames, five levelsi period, two levels; group, three levels; iype,
two lévels; and levels; three levels, As seen in Tablell only two main
effects, frémes and périod are significant.vThe frame by period interac~
tion and the period by level interaction are also significant effects.

Contrary to the hypotheses of the study, neither stimulus type or
level appear to have any reliable effect on pupil dilation. Also, group
assignment, l.6., low fear, mediuﬁ fear and high fear, does not lead to
any reliable differences in pupil dilation while either listening to or
visualizing scenes pertaining to the phobic area.

Table II shows the analysis of variance for the listening period.
This analysls was performed to investigate the significaﬁt framé ﬁy per-
iod and period by level interactions. Only the frames effect is signifi-
cant for this time period, while the:effect of levels approaches signifi-
cance (p «10),

The analysis of varlance for the visualization period is shown in
Table III, Only the frames effect (p .05) is significant. No other effects

produce reliable differences during this time perlod.



TABLE I

OVERALL ANALYSIS OF VARIANCE

Degroes of Sum of ,Mean
‘Source Fraedom Squares Sgquare F
@ 2 6571 134285 1.899
SwG 21 364316 1729 ‘
F 4 2.114 «529. 154349%*
GF 8 281 . «035 _ 1.021
FSwG 84 24892 034
P 1 «902 «902 5.095*
GP 2 343 o172 «969
PSwG 21 34718 " L1777
T | 1 «00k . .604 «O4
TSwG 21 2+339 111
L 2 «993 497 117
GL 4 +630 »158 37
FP 4 64554 14639 75492%%
GFP 8 «133 017 772
PFSwG 84 1 0813 0022
FL 8 «094 012 «914
GFL 16 «155 «009 «'755
LFSwG 168 24152 013
PL 2 «363 .182 5e317%
GPL L4 «120 «03 «88
PLSwG 42 1434 «034
Fr 4 «026 »006 418
GFT 8 «187 023 1.503
TSFwG 8 14303 2016
PT 1 =002 «002 +053
GPT 2 «087 #2043 1188
TPSwG 21 »766 036 ’
T 2 »719 359 14282
GLT i «213 «053 «190
TLSwG 42 11,769 «280



TABLE I (Continued)
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Degress of Sum of - Mean

Source Freedom ~ Squares Square F
FPL 8 298 037 2.385
GFPL 16 T «276 : «017 1084
LSPFwG 168 24676 © 4016
FPT & +035 . 40089 +686
GFPT 8 »204 . <025 1.971
TPFSwG 84 1.085 - «013
FiT 8 <042 «005. «496
TLFSwG 168 1.788 «011
PLT . 2 «003 «0015 «032
GPLT =~ 4 : «183 «0L46 «929
TLPSwG y2 2.065 _ 049
FPLT 8§ - «119 015 1,069
TLPFSwG 168 24341 014

significant at .05 level, corrected df (see text)
significant at .01 level, corrected df (see text)

¥* %



TABLE II

PERIOD ONE ANALYSIS OF VARIANCE

Degress of Sum of Mpan

Source Freedon Squares .Square F
G 2 241 1.221 14995
SwG 21 12.848 612
F i 8.025 24006 59e45%%
FG 8 1781 022 661
FSwG 84 24834 034
L 2 1173 +587 34389
LG 4 275 «069 «397
LSwG 42 7e271. «173 '
T 1 «0003 <0003 +004
PG 2 239 «119 1.758
TSwG 21 1.425 +068
FL 8 | <296 . 4037 2.55
LFSwG 168 2.438 01l _
FT 4 #046. «012 «951
FI'G 8 232 «029 2,378
. TFSwG 84 1.026 012
LT 2 331 «166 1357
TG I 241 +060 <493
TLSwG 42 5.132. ’ J22 '
FLT 8 «078 «009 «671
FLI'G 16 123 «008 . «529

TLFSwG 168 ﬁ 2437 015

** - éigniﬁ.cant at the .01 level, corrected df (see text)



TABLE III

PERIOD TWO ANALYSIS OF VARIANCE

Degrees of Sum of

Mean

Source Freedonm Squares Square F
G 2 L4735 24236 1.727
F 'y RITN 161 74226%
Fa 8 «236 «029 1325
FSwG 84 1.871 022
L 2 .183 091 32
LG b o475 «119 o416
P 1 +006 »006 076
TG 2 +189 «095 14182
TFSwG 21 1.679 «079
FL 8 «095 . «012 84
FL.G 16 «186 012 «34
LFSwG 168 24391 014 v
FT 4 J015 «004 23
FIG 8 #602 +019 1.217
T .2 390 «195 <94
TG 4 «155 «039 «187
TLSwG ‘ l;2 8e 702 207 ‘
FLT 8 084 . «010 1,039
FILTG 16 »096 - 006 594

* - gignificant at the 05 level, corrected df (see text)
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Theiframas by ﬁériod interaction can clearly be seén by examining
Figure 1. During period one, or listening, pupil dilation increases ra=
pidly over frames to a peak avgrage increase of «36 mme Then, in period
two, or visualization, the pupil dilation decreases slowly over frémsa
from o34 mm to «26 mms ‘

The level by period interaction reflects a differential ordering of
mean pupil dilations for each level éf stimuli in the two time perioda.
During listening the high level of stimulus has a mean dilation of .31,
the low level of stimulation has a mean dilation of .23, and the medium
level of stirulation has a mean dilafion of ;22. During the visualization
period, the order changess High level of stimulation again leads to the
largest mean increase in pupll size with a mean of .314. The medium level
produced a ﬁean dilation of 262 and the low level has the smallest mean
dilation, «257. Thus, the ordering of the means was high, low, medium
during listening and high; medium, low during visualization.

The baseline means were calculated for the three groupse. Group
three, high fear, had the largest baseline of 5.23 mm mean pupil~size;
group two, medium fear, had a mean baseline pupil size of 4.67 mm, while
group one, low fear, had the smallesi mean baseline pupil size of 4,45 mm.
Table IV presents the analysis of ﬁariance for these baseline means and

indicates that the differences among the groups are not relizble,

TABLE IV

BASELINE ANALYSIS OF VARIANCE

Source Degrees of Freedom SS MS B
G 2 2,903 1.452 1699




Deviation From Baseline
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Figure 1. Average Pupil Response to "Listen" and "Visualize"
Over All Conditions and Subjects
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A Check of the Law of Initisl Values

The Law of Initial Values (LIV) deals with changes from baseline
‘as the response measure. Wilder (1956) states that the t;'ne algebralc
change has a negative correlation with the true value of X j the true
response of a variable to a stimulus decreases as the true pre~stimulus
level Increases, i.e., change has a pegative correlatidn}with the initial
level, Lacey (1956) proposed that aﬁtonomic responses that conform to the
LIV should be scored in a way to ancbunt for ﬁhysiological principles
such as homeostasis. Lacey devised tie Autonomic Lability Score (ALS) to
rid the change score of dependence u?on the pfe-stimulus level, Lubin,
Hord, & Johnson (1964) showed that ;i Wilder's LIV holds, tﬁe ALS will
always have. higher validity than ihe simple aigebraic difference score.

The average baseline pupil size for each S/condition (types and
levels) was paireﬁ‘with the average péak score for that condition. The
‘paak score‘was chosen because it 1n§icates the maximum change before op-
posing of homaoétatic mechanisms come into play_and'éttempt to counteract
the change., The average peak dilati&ns ranged from -s09mm to 1.1émm.and
the average baselines ranged from 3{17mm to 6¢94mm,

The pearson product moment correlation of coefficients between
baseline means and peak dilations are: group oney r__ = 143 group two,

xy
r&y = =4009; and group thres, rxy = o114 The correlations are not signi-
ficant and show that in;tial or baseline pupll size is not related to the
amount of change following that baseline period. A further conclusion is
that using the simple difference écore for the present set of pupillary

data is justified.
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M Verbal Reports

'.L‘he verbal rsports of the Ss represant ﬁ.va different aspects of
_the Ss' responses to the stimulus materials. The pre-testing data inclu~
ded both the Expar.l.mental Discomfort. Index (EDI) and a hierarchical rank-
ing of the nine aversive stimulus scenes. Immediately following each
Evisualizationt the Ss reported both _i:he intensity and the anxiety of that
visualizations The fifth type of rep_ort data jas the hierarchical ranld.ng
of the aversive stimuli again foilow#.ng the pﬁpillometric tasks and pre-
ceeding the BAT,

These verbal reports wers anal?rsad in thev following manner. First,
the agreement between tne pre~test hierarchy #-anld.ng and the posi~test
hierarchy renking was investigated by calculating Spearman's rho for sach
Se Table V shows the Spearman rank oi-dar correlations between the ramk
or‘dering' of the ane aversive stimulﬁs items for the two different rank=-
ings. The cdrralations for all the Sg ranged from .40 to 1,00 with median
correlations of .92 to +94. Only one, S had a non-significant comlatd.on
between her two rank orderings of the aversive stimuli. The pre~ and post=
hiera.rch_y rankings were separated by: a period of four months,

The ssecond step in the analysis of tl'ze' verbal report data was exam~
ining the relationship between the responses glven of the EDI and the
responses glven :meediateiy after visualizatlon. The EDI items were
5light1y grammatically g:o’diﬁ.ad versions of the scenes used in the experi-
mental visualization. The EDI asks the S to rate how a hypothetical sit=
uation would make him feel while the post-visualization anxiety report
was a rating of how the S actually felt while visualizing the very same
situations. Table VI shows the Spearman rank order correlations between

the EDI ratings and the verbal ratings of amd.ety for the same item pairs



TABLE V

SPEARMAN RANK ORDER CORRELATIONS BETWEEN
PRE AND POST HIERARCHY RANKINGS

47

Subjécts o o
12 3 y 5 6 7 8

Group 1 1,00%% ,93%* 1,00%% .68 = 4O  ,95%* .82* ,82%
Group 2 «38* «95¥%* _92** ;82* ‘§3** «90** «97E% ‘96**

Group 3 1.00%% ,QO** _Q8%* Q7% «80%  ,95%%  ,g5%x 1,00%*

*
¥* %

significant at the 05 level
significant at the .01 level

TABLE VI

SPEARMAN RANK ORDER CORRELATIONS BETWEEN EDI
RATINGS AND VISUALIZATION ANXIETY RATINGS

Subjects
1.2 3 i 5 6 7.8
Group 1 JB7%  JOEWE 456 J76% .03 JO5%F JO5%E 91wk
Group 2 «58 91%% Ll «86%  J73®  ,98%% . 82% | ,73%
Group 3 6% W72 4l .39 =35 W86 L90%* 51

* o gignificant ét the 05 level
**% - plgnificant at the .01 level
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for each §, Sixteen of fheﬂzé Ss had significant correlations between the
two ratings which were separated by four months,

The third step was to investigate the relationship betwesn the In-
tensity ratings and the Anxlety ratings that were reported after visual~
izing a given stimulus scene, A high correlation sould indicate that
visualizations that wers high in inténsity wete also high in anxiety or
that low intensity scenes had low aniiety. A pegative correlation would
indicate that high intensity scenes ;ere low in anxiety and so on. Table
VII shows that sixtﬁen of the twentyffour Ss had non-gignificant correla-
tions between Intensity and Anxlety fatings. five S8 had significant pos~
1tive correlations between Intensity‘and'Anxiéty ratings.

In the fourth step in invastig@ting the:verbal reports of Ss, the
relationahiﬁ between the post—experi#sntal hiérarchy rankings and the
post=visuallization. anxiety ratings was examin§d by caleulating Spearman
rank order correlations. Table VIII shows that twenty Ss has significamnt
correlations ranging from .80 to .98.

With groups ranging from low fear to»high ;var in reported fear of
snakes, the verbal reporits might be expected to ﬁé very different in the
Ss' affective response to imagining scenes dealing with their particular
fear areas. Additionally, the intensity or clarity of visualization might
be expected 1o differ among the fear groups. A Kruskal-Wallis Analysis of
Variance by ranks was performed to see if the three groups differed from
each other in Intensity of Anxliety ratings following each visualization,
The calculated Kruskal-Wallis H for the Intensity ratings is 5.04 (n, s.)
with group one, low fear, having the lowest intensity. The calculated
Kruskal-Wallis H for the Anxiety ratings of .86 indicates no differences

between groups in response to either stressful or non-stressful scenes.



-TABLE VII

4

SPEARMAN RANK ORDER CORRELATICNS BETWEEN

ANXIETY AND INTENSITY RATINGS
OF VISUALIZATION

Subjects
1 2 3 L .5 6

i

Group 1 . &55 «07  =.07 -.89*: 0.00 «86%

Group 2  »58 <24  #85* .u4h 64 . .08

Group 3 07  J97%* 0,00  L77%  .82¢ .51

i 8
~e05  0.00
. &33 . Ol

-.73* -.98**

* %

significant at the .05 level
signi:icant at the 01 level

TABLE. VIII

SPEARMAN RANK ORDER CORRELATIONS BEEWEEN
VISUALIZATION ANXIETY RATINGS AND

POSTTEST HIERARCHY RANKINGS

‘Subjects , _ , -
1 2 3 4 5 .6 Z 8
'86* .91 * %

Group 1 W95%%  LB7% W51 W88% .55  .89%

Group 2 89%  WBLF 70 L96%% 95  ,96%% ,86%  ,98%*

Group_ 3 o86* . 092**' 081 * 62 _ -+07 092 %% ¢98** 084*

S *
* %

Bignificant at the .05 level
significant at the .01 level
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" Analyeis of the Intensity and Aniiety retings forveach group was
performed to see if the conditions differed from each other. A Friedman
two-way analysis of variance by ranks (Siegel¢ 1956, pp- 166-173) was cal-
culated for each group for both Inteﬂsity andiAnxiety’raporte with sub=-

. Jects heins rowe and conditions being celumnsngo differences in the
Intensity ratings were found., Low level neutrél items were seen as vivid-
1y as high level aversive items in all groups,

The analysis of Anxlety rating% by Frieéman two~way analysis of
variance by raﬁks produced a signifiéantki.of§19.25 (p<sO1) for Group one,
X> of 22443 (p<.001) for Group two, e.nd a X, ef 27421 (p<4001) for Group -
three, Examination of the column toteis Bhowsifor each group high level
eversive items were consistently rated the hiéhest in an;iety. medium
level arersive items were rated mediem levelsiof anxiety, and low level
aversive items were rated lowest in anxiety of the aversive items while
all three levels of neutral items werse rated 1ower than the low level

aversive items but not different from each other.
The: BAT

The results of the BAT show thet in Group ome; low fear, six Ss
complete all steps including touchiné_the snake, Two Sg in the low rearb
group did nof touch the snake; one of theme looked down into the:cage and
the other opened the trap door. In Group two, medium fear, three Ss touch-~
- ed the snake while five;did not. Of the five nof touching the snake, one -
approached'within'six'feet, another stood pext to the cage and looked
through the side, and two looked down into the cage. No S8s in Group three,'
high fear, touched the snake., Two Ss approached to six feet from the cage,

three Ss looked through the slde of the cage and three Ss looked down into
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the cage. A chi~square analysis indicates significantly more Group one,
lbw fear, Ss touched the snake than did the Ss in any of the other groups.
The 1’ 6400

The verbal report of anxiety on a one to seven scale was the final
phase o0f the BAT, TheArange of reported anxiety was from one to seven, A
Kruskal-Wallis analysis of variance by ranks indicates no difference
among groups in reported anxiety with a calculated H of 2,885, a nonsig-

nificant value.



CHAPTIR ¥
DISCU#SION

"Common sense" or even thoughtful reflection on “what happens" when
a person imagines or visualizés diff;rent evaﬁts lgads,to the conclusion:
that stressful or fearful images som¢éhow arouses the individual or makes
him anxious, People report feeling agxious oriuncomfortablevwhile visua~
- 1lizing stressful scenes, Theée commoé‘sense oﬁservations have been comﬁiﬁ—,
ed with-cl;nical obgervations regarding anxious-people to produce
-clinical theories regarding the azquisition and modification of malad-
justed behavior (see wclpa*,3958); |

These trends were outlined abo%s in Chapter II along with reports
.of studies indicating different'asbeyts of an individual's response to
diverse forms of stimulation. The maﬁor trend of the previous publiished
étudies has been to report 1ncreasedfarousél to stressful stimulation.
| The major hypothesis of this sfudy, that visualization of differen-
tially stressful scenes will lead‘toidifrerential arousal that corresponds
%o the degreé of the stressfulness, ¥as not supported. No differences ip
pupillary dilations were found between levels of stressfulness. That is,
imagining a low stress écene or a ne;tral scene led to the same degree of
pupil dilation as imagining a high stress scene. To emphasize this find~
ing, an examination of the scenes uséd shows that visualizing "iriting
the word 'snake'" or visualizing '"holding a large snake and touching it

to your cheek " or visualizing "seeing a rubber boat in a variety store"
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'all lead to the same degree of puéil dilation,.

Verbal reports followling v:l.suaiization do ‘ind:l.c.ate slgnificant dif~-
ferential degrees of énxiety or discpmrort that correspond to the differ-
ential levels of stressfulness. Visualizing about writing the word anaké"
led to less discomfort or anxlety thgn did visualizing about holding or
‘touching snakes., In addition, aversive items were rated higher in anxiety
than wers non-aversive items which also aupborts the notion of a hierar-.
chical ordering of anxiety or feelin?s of discomfort felt by an individ«
uale |

The second hypothesis under ex;mination was that snake phoblc Ss
would respond with larger pupil dila@ions when visualizing about phobiec
relevant stimuli than would nonphobi; Se when visualizing the same stim;
-ulle This hjpothasis ﬁas not supported, There is no demonstrable differ-

» ence in the pupll dilation of phobiclgﬁ,compared to nonphobic Ss under‘
any of the stimulus conditions used ;n this study.

Perhaps more surprising is the lack of difference in the verbal re-
ports of phobic¢ wversus nonphobic §§5€Nonphobic Ss reported as much subjéc-
tive discomfort as did phobic Ss whiie.imagining aversive (phobic
relevant) stimuli. Furthermore, there were no differences betwsen the
groups in intensity of the visualizafions.

The Behavioral Avoidance Test (BAT) demonstfated that the Ss in the
study were behavioraily different in their responses to a Bnake, All high
fear group Ss refused to make physical contact with the snake or to even
open the snéka cage thus demons%rating at least some degraee of phobia to~
ward snakes, The medium fear group split into three Ss who touched the
snake and five who refused to touch the snake. The low fear group had two

Ss who refused to touch the snake while the other six touched it. These
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two S8, ihoMWBra a83igan to the low fear group on the basis of their
self-report about discomfort regaréing snakesvwere, in fact, behaviqrally
somewhat phobic toward snakes, This hay have confounded thé group compar-
isons, but examination of the individual pupil response curves suggests
they are no different from the rest of the low fear group in terms of pu~
pil dilation in response to visualization. |

Less clear cut is the ieport of aﬁxiety ﬁhile completing the BAT,
Three of the nine Ss touching the snéke reporfed very high anxiety while_
touching the snake. Four of the nine touching the snake reported no or
very litile anxiety while touching tﬁs snake, All other Ss reported
medium to high levels of anxiety while in the room with the snake regard%
iess of group classificationp |

Grossﬁerg & Wilson (1968) reported that neutral or nonphgpic Ss
responded, in terms of heart rate (HR) and skin conducfgnse (sC), to vis~-
ualizing fearful scenes just as phoblc Ss had; and they also reported
¢ gignificant differences (HR and SC) between imagining fearful and neutral
scenes for both phobic and nonphobic: Ss. Grossberg & Wilson speculated
that the nonphobic Sg responses were confounded with sxtransous factors
such as bias in E's presentation, coﬁtént of the scene or the manner of
écene presentation. However, the present resulté éupport the finding that
nonphobic¢ subjects respond physiologlcally to visualiiation in the same
“way that phobic Ss do. ?he finding of no aifference between responses to
éversive énd nonaversive stimuli is not in agreement with the major find-
ings of Grossberg & Wilson who reported differences in HR and SC to fear-
ful and control scénes.

Heart rate and skin conductance were reported to increase in asso-

cliation with the hierarchy rank of visualized scenes by Lang, Melamed, &
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Haft (1970). Also Lang et al. reported significantly mora-vivid visuali-
zation to aversive items than to neutral items but clos§ examination of
the method of scene construction shows that three sessibns were used. by
the Ss to construct and practice the aversive scenes while‘the Ss in the
current study had only minimal contact with the visuallization scenes prior
to the experimentai taske Familiar and practited scenes might be expected
to be moré vivid than novel scenes. . u

Haré‘(1973) reported HR differances andgsc differences for all his
Ss (both spider phobic' and nonphobic, Ss) when comparing neutral scenes
with spider-aversive scenes and he féund the &ifferences 5etween groups
to be suggestive of orienting respong#s (OR) for nonphobic Ss and defen-
sive responses (DR) for phobic Sse Tﬁat is, HR decelerated for nonphobic:‘
S8 but acceierated for phobic Sse. This finding is accepted by current
practice as part of the differences between OR and DR (Graham & Clifton,
1966)

Arecent study (Libby, Lacey, & Lacey, 1973) found pupil dilations
greatest to visual stimuli that were midway on a Pleasantness-Evaluation
diﬁension. DMlations were larger to unpleasant than to pleasant stimuli.
Heart rate slowing was also found to be linearly relatedAtQ pleasantness
with unpleasant stimuli provoking the greatest slowing. The authors ar-
gued this finding supported an attenﬁion to the environment pattern res-
ponse (an OR), Tonic lsvels changed significantlyvduring the course of -
the experiment with HR increasing and pupil diameter decreasing.

Other studies (such as Paul, 1969a & b) may be cited showing dif-
ferences in physiological respounses t; aversive or stressful stimulation
compared to neutral stimulation. The results of the present study seem to

be contradictory to the majority of studies reported in the literature
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‘but one must nbtnlosa éight of thé important fact that‘gglhad substéntial
pupll dilations to both listening to.and visualizing scenes presented to
them aurally. These increases in pupil size to nonaversive as well as
aversive visualizations possibly provide the key to understanding the
seemingly pontradictofy resulis.

Close examination of the scenes used in Grossberé & Wilson (1968);
Lang st al. (1970), Hare (1973), Paul (1969a & b), and Libby st al. (1973)
indicates that the general method is;to construct neutral scenes from
items checked as causing no diécomfort on a Fear Survey Schedule and aver-
sive scenes are cqnstructed from itenms checkad as causing high fear. Lib~
by gﬁ,g;. (1973) used a gray card with five digits as a control scene.
The neutral scense used in the present étudy are not separate scenes but
are identicél to the évarsivﬁ-scenes except for the word or words refers=
ring to "snake." For example, the neutral scene paired with imagining a
- snake in a cage at the zoo.is not soma-pleasaﬁt, neutral scene.such as
walking of a beach or some irrelevant scene but thevidehtical scene except
that a rabbit is in the cage insteadiof a snake.

This parallel construction of aversive and nonaversive scenes pro-
'duces pupil dilation curves similar tolthose found>in pupillary studles
of cognitive processinge Headley (1973), in a studybof searching of long
term memory, found pupll dilatioﬁs aimost identical in shape and magni-
tude to the present study. Clark (1970) and Johnson (1969) reported pupil
response curves very siﬁiiar to fhe fresent ones in response to short-term
memory tasks with no affective component involved in stimulus presenta-
tion,.

Pupillary studies ofblong and short term memory, iﬁagery, and pair~ -

ed associate learning have shown that the amount of mental effort or the -
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dprégéssingAload deterhihéé‘tha amoﬁnf of pupil dilatidﬁ in a glven task,
;Kahéaman, Tursky, Shapiro, & Crider (1969) in a tightly designed paced
mental task with three levels of dir;ﬁ.cul'ty and time-locked recordings of
pupil dilation,'heart,ratewand skin conductance have .alse shown that these
measures have similar patterns of syﬁpathetic-lika inerease during infor-
mation intake (atteation to externalsstimuli) and processing (attention |
to interﬁal stimuli) followed by a d;crease during the report phase. The
pesk response for each measure was directly related to the processing

load for rach task.

The presﬁnt experimental task ;as designed to kesp the processing
- loads as uniform as possible across ¢ondition$ so0 the scenes were very
;imilar in number of words, gramméti§a1 construction,,lengfh of time, and
manner of piesentatioﬁ. The Ss were éeated 1ookiﬁg into an ampty box while
wearing earphones.so that.extraneous,yisual and auditory stimulation were
kept to an gbsolute minimum, The scenes were presented ovnf the the ear~
phones, These factors all point-to tpe'high infolvement of the Ss in the
taske There was also was a requirement to report aftef each scene which
should have enhanced the invblvement’in the task. The processing loads
.seem to be f;irly high with the average intensity rating of 5.42 on a
ons to seven ratihg scale indicating‘the Ss felt the visualizations were
falrly vivid or intense,

The processing logd was intended to be identical between aversiv§
and nonaversive pairse The ambunt of processing load differences between
the words "state" and "snake" (e.g«,"write the word on the black~
board“) when imbedded in a relevant and identical éontext must be of a
small order, yer Ss reliably report very large differences in their sub-

Jective responses to imagining these almost identical scenes, Ss also
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freporf fheir éubjectiie rasponse‘to bisualization in ah aimost oﬁé to one
fashion with their response to same aversive ifems while not visualizing
jthem or not reporting their curfent internal %tate in response to that
item at that moment. |
' While processing loads within a level (@.g.,>high avérsive matched
with high neutral) were purposefully matched, it appears that the process-
:ing‘loads across levels were also eqﬁated. Th; items, resardiess of levei,
fresemble each other very closely in grammatical congtruction, number of
;wo:ds,.and type of words, It appears;that this matching of processing |
'  1oads both within and across conditi;ns may have led to tha finding of no .
;significant group, type or level effects.

| This study was designed to maximize differences in puplillary res-
i’pomstas to affactive type stimulation; Behaviorally extreme (i.e., phobic,
moderately phobic,. and nonphobic)_§§ wBre used, Stimulus items were cho~
sen to represent extremes of phobic-;elevent stressfulness (while main-~
taining a resemblance to SIT' type écpnes). Yet, the careful control for
posgible differences in processiﬁg loads seems to have effectively eiiﬁ-
inated any pupil dilation differences.

Inlight of these findings, and especially considering the Kahneman
et al., (1969) findings that HR and SC responses are similar to the pupil
response when processing loads are c§ntrollad, a tentivq conclusion is
that perhaps;pravious studies had stressful scenes thaf differed from con-
trol in infofmation processihg demands. Visual stimulus studies have ty-
plcally equated control sliges with affective content slides only in terms
of brightness and/or contrast with no attemp£imade to control information
processing loads.

Libby et a1.(1973), for example, used a gray slide with five digits
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as the control slide for scenes of nudes, deformed infants, mutilated
bodies and so on. The current results suggest that the increase in pupil
dilation found by Libby et gl.(1973) may simply reflect the greater infor-
mation processing load imposed by viewing an attractive nude female com-
pared to a gray card with five digits. In a similar fashion, the results of
previous studies finding increased HR and SC to visualizing stressful
scenes may be reflecting differences in processing load rather than some
difference in anxiety produced by the stimulus scenes.

The other possibility is that the pupil dilation response reflects
some different aspect of autonomic activity than does HR or SC, The pupil
may be exquisitely sensitive to processing loads., Thus, the rather small
sympathetic-like arousal responses found for HR and SC to visualization
of stressful scenes may simply be‘overwheimed in the pupil by the pupil's:
respénse to thé processing loads rather than to the affective components
of the situation,.

The arguement might be made that all the Ss in fhis stﬁdy'ware very
‘aroused sb that very little pupil dilatibn is "left" to respond to ima-
ginal stimulation, This may be refuted by three lines of evidence, First,
‘the baselines were cousistent with the light levels (i.e.,v3-4mm) « Se-
condly, the pupil response reflected sysfematic and lérge changes in res-
ponse tbvlistening and visualizing. The third line of evidence is that
the Law of Initial Values did not apply in this study; that is, the size
of the pupil during the baseline period was not related to the amount of
change produced by listehing and visualizing. These factors all point to
the conclusion that the Ss were not highly aroused during the experimental
task.

The results do not support Wolpe's contention that imaginal stim-
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‘hlafion leads to anxiety>reéponses that correspond to the stressfulness
of the stimulation. Anxiety of a debilitating nature would likely igyolve
humoral changes (ee.gss; increase in ephenephriné levels) which would lead
_'to massive, long lasting pupil dilations. There is no evidence the pupil
dilations in this study resulted for@ such humoral changes. The baseline
pupll sizes were consisient with the;light'lévels, the baseline values
did not significantly change over the course of trials, and the Ss did
not report anxiety while visualizinggnonstreséful sceness Thus,; the dila-
fions found are a result of the direét innervation of the eye that re-
flects the processing load or "mentai effort"’the S is excerting;

It is possible that Hess's fin&ings of ﬁomosexual dilations to picf
tures of nude males compared to pictures of nﬁde females may be reflecting -
the greater‘processing load involved‘when an S is viewing something he is |
greatly interested. in or that the Ss "stopped thinking" when viewing the
unappealing nude females.

The experimental question is an how to seperate affect from pro-
cessing loads., This seems an extremely difficult task as response to
affective stimulation appears related to the subjects attitudes and in—‘
-terest in that particular affective domain 80 that "blocking oui" might
reduce the processing load involved as less of the stimulus is attended
to or, conversly, that processing load might go up as Ss are aware of
subtle nuances in the>stimulus that less involved Ss might miss complete-
lye It might be fruitful; however, to carefully vary processiﬁg loadé;
while malntaining several constant affective vélues o that if high level

processing loads in low level affect conditions led to larger dilations
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thanﬁlow level procassiné_loads in h#gh affect rcoﬁditions, the greater
responsitivity of the pupil to processing loads rathér ;pan to affective
stimulation would be demonstrated. If HR and SC measures were included,
the effect of processing load during affective stimulation would be
blearer as the differences between orienting and defensive responses

could be sorted out using HR datae.



CHAPTER VI
SUMMARY

The purpose of this study was fo examing the pupillary response to
visualization of stressful scenes, Tﬁree levels of stressfulness, low,
medium and high were carefully matchéd to three levels of psuedo-stress-
vfulness. Each stressful and nonstreséful palr of scenes were identical
except for one or two words that referred to the stressful object (snake)e
Twentyéfou; subjects were each auditérally presented each scene to vis-
ualize whilé a filmed record of the pupil was being made. Immediately af-
ter each visualization, each S8 rated how intense or vivid that scene was.
Each also rated how anxious they felt while visualizing that scene. Post=-
experimental ranking of the stressfui scenes was done to indicate the Ss
evaluation of stressfulness of the sﬁressful scenes., All Ss participated
in a Behavioral Avoidance Test in which their approach_to.a live harmless
snake was assessed and their anxiety.responses»to'the snake were recorded.

The major findings were that pﬁpil size reliably increases during
the intake of information and slowly decreases during the.visualization
period., No differences between groups were found or between type (stress~
ful or nohstressful) of scene. In addition; no differences between leyels -
of stressfulness were found when anaiysing the pupillometric data. The
verbal responses of the Ss reliably discriminated between levels of
stressfulness in terms of the subjective anxliety félt by the Ss while

visualizing the scenes, Verbal reports of the intensity of the visualiza-

62
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tion did not dis,ériminat'e between groups of sub;]eéts of type of scene'-

or level of stressfulness, The groups were different in terﬁs of number

of Ss willing to touch a llve harmless snake with the low fear group ex-

hibiting moreé approach responsss than the medium.or high fear groups.
The fechnique of pupillometry offered a second—by-smﬁond monitfring

of the visualization task and the findings fit within framework of ;‘;ro-

cessing load theory.
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APPENDIX A

EXPERIMENTAL: DISCOMFORT INDEX

The subjects were assigned to groupsion the basis of thelr responses

to this discomfort index.
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Sitting in a car and seeing a snake cross the road.
Seeing a realistic rubber boat iz; avariety store.
Cuddling up a teddy bear on your stomach.

Seeing a large monkey at a pet show.

Seeing a large snéke in a glass cage at the zoo.
Seeing a large‘fabbit ip a glass cage at the zoo,.
Seeing a 1afge snake at a pet show.

Writing the word "state!" on a blackboard.

Stepping on a large snake in the woods.

Holding a large snake close to your face and
touching it to your cheek,

Stepping on a large‘stick in the woods,

Cuddling up a largé snake on yéur stomach.

Seeing a kitten in aiwire cage in a pet store.
Writing the word "snake" on a blackboard.

Sitting iu a car and seeing a dég cross the road,
Seeing a realistic rubbef snazke in a variety store.

Holding a rubber ball close to your face and
touching it to your cheek,

Seeing a snake in a wire cage in a pet store.

.
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APPENDIX B
EXPERIMENTAL VISUALIZATION SCENES

Low level aversive scenes.
1+ Imagine standing by a blackboard and writing the word "snake,"
2+ Imagine you're in a variety store and you seé a realistic
rubber snake on the shelf., ,
3+ Imagine sitting in a car and you see a snake go across the road. .
Low level neutral scenes.
1., Imagine standing by a blackboard and writing the word "state.”
2. Imagine you're in a variety store and you see a realistic
rubber boat on the shelf.
3+ Imagine sitting in a car and you see a dog go acrossg the road,
Medium level aversive scenes,
1+ Imagine you're in a pet store and you see a snake in a wire cage.
2, Imagine you're at a pet show and you see a large snaks
" on displaye.
3, Imagine you're at the zoo and you see a large snake in a glass
Cagee
Medium level neutral scenes. ‘ _
1+ Imagine you're in a pet store and you see a kitten in a wire

cage,
2, Imagine you're at a pet show and you see a large monkey
on display.
3+ Imagine you're at the zoo and you see a large rabblt in a glass
cages

‘High level aversive scenes.
1o Imagine walking in the woods and stepping on a large snake,
2, Imagine lying on a divan with a large snake curled up on your
stomach,
3¢ Imagine holding a large snake close to your face and touching
it to your cheek.
High level neutral scenes.
1. Imagine walking in the woods and stepping on a large stick.
2o Imagine lying on a divan with a teddy bear cuddled up on your
stomach,
3. Imagine holding a large rubber ball close to your face and
touching it to your cheek,
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APPENDIX C
EXPERIMENTAL INSTRUCTICNS
The following instructions were tape recorded and heard by all Sse

_ In this experiment we will be photographing your eyes while you do
some simple visualization tasks. Later, when you look into the apparatus
you will see a small black cross in the center of an illuminated field.
Since we are interested in the exact center of your eye, it is imperative
that you maintain a steady gaze at the center of the screen, The small
black cross will be your fixation point,

Now let me tell you about the visualization tasks you will be dolng.
First, you will hear the word "ready." This is a signal to fixate on the
emall black.cross. Then, you will be read a scene description, Iisten
carefully and when the instruction "visualize" is given, you are to visu~
lize that scene as vividly as possible., After a short period of visualiza-
tion, you will hear the instruction "report." Your task then is to report
out loud two things. First, you are to rate the clarity or intemsity or
how real the scene seemed on a one to seven scale. A one or two rating
would mean that you were unable to obtain or had difficulty in obtaining
a visual image of that scene while a six or seven rating would mean that
scene was very real or very intense in eclarity for you. Intermediate in-
tensities would receive ratings between one and seven., Your second task
is to rate how much tension or anxiety you felt during visualization of
scene on a one to seven scale, If the scene aroused no anxiety or temnsion
at all, or very little, then that anxlety rating would be one or two, If
the scene aroused consliderable anxiety, then you would report a rating of
six or seven. After making these two reports, you will have a short rest
period during which you may shut your eyes if you wish. You will then
hear the signal "ready" again and the sequence will be repeated again
with a different scene, _

It is possible that your ratings of the clarity of the scene and of
the anxiety that accompanies the visualization may be very different. You
may "see" the scene very vividly with a rating of six or seven with al=-
most no accompaning anxlety for a rating of one or two, Of course, the
opposite may also be true. A scene may be very unclear or hard to "see'
for an intensity rating of one or two while the anxiety aroused by that
scene may be considerable for an anxiety rating of six or seven. Just re~
member to give the intensity rating first and the anxiety rating second.

Now we will have some warm-up scenes to help you sharpen up your
visualization skills, When you hear the signal ''ready" focus on the small
black cross, listen to the scene description and on the signal "visualize"
imagine that scene as clearly as you can. Put yourself into that scene
and try to make real you participation in that scene.
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