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CHAPTER I
INTRODUCTION

Recent literature has focused on the need for psychologists to
be concerned with the differential changes in the thrée mesgsurable
response systems involved in emotional responding (Rachman and
Hodgson, 1974; Hodgson and Rachman; 19TL; Crowe, Mérké, Agras, and
Leitenberg, 1972; Smith and Nye, 1973). The three response systems
that are thought to interact to produce emotional responses in hu-
mans were éroposed by Lang in 1971. They include the verbal-
cognitive, motor-behavioral, and autonomic;phyéiological systems.

It would seem that the most complete success in behavioral treatment
would occur only when changes in fear (as evidenced by the verbal-
cognitive and biological systems) and avoidance (as evidenced by the
behavioral system) vary together over time. Rachman and Hodgson
(1974) have offered definitions of terms that can be used to describe
variations of fear and avoidance. These include: concordance--a
high correlation between fear and avoidance at a particular point in
time; discordance--when fear and avoidance are not co-varying at a
particular point, synchrony——chanées in fear and avoidance which vary
together over time; and de-synchrony--changes in fear and avoidance
which vary independently or inversely over time. Attention is drawn

to the fact that fear and avoidance can véry independently or co-vary.



Research with animals has shown a persistence of fear ﬁhich coh—
"tinues to influence some behavior patterns even after the elimination
of ﬁhe original symptoms; There are several theories that attempt

to describe the mechanisms that underlie fear and avoidance. Accord-
ing to the two-factor theory, a fear response is first established
to stimuli through classical conditioning and the instrumental re-
sponseé which terminate these stimuli (avoidance behaviors) are
strengthened through fear reduction (Baum, 1959; Mowrer, 1947; Solo-
mon and Wynne, 1953). Baum (1969) however, provided evidence for
the dissociation of fear and avoidance. He found that unavoidable
shock in a grid box facilitated acquisition of an instrumental re-
sponse to avoid shock. Later, he manipulated the instrumental re-
spohse by varying the overtraining of this avoidance response. The
responses of all §§_Were extinguished to a common criterion. During
the test phase‘which.involved retraining of fhe original avoidance
task, overtraining of the motor response was found to significantly
improve the rate of relearning of the avoidance response. This ex-
periment and the results of others (Baum, 1966; DeToledo and Black,
1967; Frumkin and Brookshire, 1970; and Bresnahan and Riccio, 1970)
provide support for the idea that classical and instrumental ré-
sponses can be manipulated independently pfior to the acquisition

of an avoidance response. Bull and Overmier (1968, 1969) also pro-
vide support for the independence of the two processes. They suggest
that treatments like systematic desensitization may leave the mala-
daptive behavior pattern in the S's repertoire, and reduce only the

probability of a particular stimulus eliciting the behavior. Baum



(197Q) pointed out that the two-factor theory cannot explain the
fact that animals still show overt signs of fear even though the
avoidence response is no longer present.

Dissociation of classical and instrumental responses may also
occur during extinction or elimination of avoidance. In a study to
assess fear produced by avoidance training, Kamin, Brimer and Black
(1963) found there was "a considerable lack of parallelism between
fear and instrumental behavior. . . ." Rats whose responses were
extingﬁished to an intermediate criterion level (five consecutive
failures to respond)bwere still highly fearful of the CS. The mea-
sure of fear used was the conditioned suppression effect reported by
Estes and Skinner (1941). It consisted of a disruption of ongoing
operant behavior (bar pressing) in the presence of the fear-eliciting
stimulus. Other findings in the animal literature show that the in-
strumental response may cease before the CS has lost its fear elicit-
ing properties (Black, 1958, 1959). Baum (1971) supported the idea
that the absence of the avoidance response is not an adequate index
of the underlying drive state.

There are several other theories that attempt to explain avoid-
ance learning. Gray (1971) concludes that e#perimental data on ani-
mals shows that by blocking an avoidance response, it may be eliminated;
however, fear may be left intact or actually increased. Gray acknowl-
edges further

fear may first increase and then decrease while avoid-

- ance responses continue to be made with some efficiency,

but if reinforcement for a successful avoidance re-

sponse consists in fear-reduction on each trial (as

claimed by two-process theory) there should be some loss

of reinforcement, and therefore some impairment of avoid-
ance, as fear gets less from trial to trial (p. 173).



It is an accepted fact that once it is well-established, avoidance
behavior can persist for some time with no decrease in‘strength even
in the absence of fear (Rachman and Hodgson, 19T4). Here is where
Gray introduces his theory;

If, on the other hand, reinforcement consists of any

approach to safety signals, and if . . . these retain

their secondarily rewarding property even when fear

is low, this lack of close correlation between the

degree of fear and the success of avoidance behavior

is less surprising (p. 173).

This theory helps explain why it is possible to see a persist-
ence of avoidance behavior even inbthe absence of fear. Rachman and
Hodgson (19T4) mention the possibility that patients whose active
avoidance behavior is being maintained by the reinforcing power of
safety signals may be the ones who show very persistent neurotic be-
havior even in'the absence of fear or other distress. Herrnstein's
(1969) one-factor theory states that avoidance behavior is being
maintained because it reduces frequency of aversive (fearful) stim-
ulation. Rachman and Hodgson (197&) criticize Herrnstein's theory
for its circularity by showing how it is easy to define aversive
stimulation in terms of the avoidance behavior itself. However,
they point out that his theory can help to account for the "neurotic
paradox' because the discomfort of self-defeating neurotic behavior
may be weaker or shorter than the discomfort associated with the
noxious stimulation of the feared object or event. |

Seligman and Johnston (1973) have proposed a cognitive theory
of avoidance iearning which contains two components: one cognitive

and one emotional. They believe their theory accounts for more of

the relevant data than either two-process or discriminative stimulus



(Herrnstein, 1969) theory. The cognitive component assumes that Ss
have a preference for shock over no shock, and acquire two expect-
ancies: that responding leads to no shock and not responding leads
to shock. According to this theory, the presence of the stated
preference and pair of expectancies is a sufficient condition for
responding to occur. The principles of the cognitive component ac-
count for data on effects of extinction and response-blocking pro-
cedures, as well as some other data on extinction and acquisition.
The emotional component is based on elicitation of responses by
classically conditioned fear. They point out thet the addition of
the fear eomponent allows their theory to cover most of the major
facts of acquisition and extinction of avoidance. This theory,
however, does not account for the following phenomena: punishing
the avoidance responee does not consistently facilitate extinction
and can produce "vicious circle" behavior (Brown, 1969), in certain
classes of responses (i.e., wheel turning in the rat), acquired
avoidance responses -can degenerate into escape (Coons,AAnderSOn, &
Myers, 1960; Anderson & Nakamura, 1964), the fact that evidence
exists that simple exposure.to response-outcome contingeneies may
not be sufficient for expectancies to develop, findings in Tolman
and Gleitman's (1949) "latent learning" study, and "learned helpless-
ness" effects, where inescapable shock retards escape and avoidance
learning (i.e., Seligman, et al., 1971).

A1l of the theories presented have yet to be supported by con-
sistent resﬁlts; however, it is important to be awere of the wvarious
theories for avoidance learning when deciding what the most effective

techniques for reducing discordance between fear and avoidance are.



Riccio and Silvestri (1972) discuss the fact that even though
the development and maintenance of neurotic symptoms have been de-
scribed in terms of classical conditioning of fear to stimuli and
the subsequent aéquisition of a response which reduces contact with
these stimuli, the implications of this model for‘the elimination of
maladaptive behavior in humans seem to have been for the most part
ignored. They found evidence in the clinical literature on humans
that elimination of an avoidance response does not adequately reflect
concurrent changes in autonomic and verbal behavior and suggest the
need fbr multiple measures of anxiety to assess ﬁhe effects of experi-
mental and therapeutic operations on avoidance behavior.

It is evident that there are at least three different types of
discordance prevalent in the clinical literature on phobic subjects;
a) when autonomic changes do not reflect behavioral improvement,

b) when. verbal reports reflect improvement but avoidance behavior re;
mains, and c) when behavior improves and subjective reports indicate
fear remains (see Chapter II, Rationale). In a review of relevant
research on human phobic.ggp Hodgson and Rachman (1974) have suggested
several‘hypotheses concerning procedures that could lead to increases
in concordance and synchrony. One of the previously (referred to)
hypotheses is--concordance among response systems is likely to be

high during strong emotional arousal and discordance will be evident
when emotional responses are relatively mild. It seems important to
ask what effects will initial emotional arousal have on concordanée
and how will this affect concordance after’treatmentf As an extension

of their hypothesis, it is logical to assume that Ss with high trait.

[



anxiety may respond to a feared situation with more overall emotional
arousal than Ss with low trait anxiety. Since high emotional arousal
is expected to increase concordance among response systems, it seems
likely that ﬁhe highly aroused Ss (presumably those with high trait
anxiety) will initially exhibit more concordance than less aroused
§§_(thbse with low trait anxiety). The question left to answer is,
what effect will this initial concordance have on results after treat-
ment? Williconcordance still be greater for the high trait anxiety
group? |

This experiment will attempt to discover what effect individual
differences in frait anxiety have on concordance aﬁong behavioral,
physiologiéal, and subjecti%e measures of fear before and afﬁer an
EMG-assisted desensitization treatment combination for a specific

phobia.



CHAPTER II
RATIONALE

A review of the clinical literature on behavior therapy with

phobic Ss by Riccio and Silvestri (1973) showed the elimination of
an avoidance respbnse does not adequately reflect concurrent changes
in autonomic and verbal behavior. There are several studies on the
treatment of human phobic Ss that report a discrepancy between S's
overt behavior and their verbal reports (Lang and Lazovik, 1963;
Wolpe and Lazarus, 1966; Miller and Nawas, 1969; Hart, 1966; Krapfl
and Nawas, 1970; Davison, 1968; Mathews and Shaw, 1973). In general,
it was found that improvement in S's approach behavior was not
matched by decreasés in subjective reports of anxiety. This evidence
seems 1o support similar.findings in the animal literature that indi-
cate some residual fear remains even after removal of the symptomatié
behavior (Kamin, Brimer, and Black, 1963; Black, 1958, 1959).

| Leitenberg, Agras, Butz, and Wincze (1971) found a lack of con-
cordance between autonomic responding and phobic béhavior after be-
havior modification therapy was used on phobic clients. Specifically,
in several cases phobic behavior was reduced while concurrent measures
of heart rate did not Change or only decreased following improvement
in beha&ior on follow;up. Other studies failed to show that the

success of desensitization is related to the reduction of skin



conductance responses to phobic stimuli.(Leitenberg, et al., 1969;
Lang, Melamed and Hart, 1970; Lomont and Edwards, 1967; and Gillan
and Rachman, 1974).

Rachman and Hodgson (19T74) have referred to still another in-
stance of discordance that is common in the literature. It is known
that once avoidance behavior is well-established, it can persist for
an extended period of time with no decrease in strength even in the
absence of fear. This finding is supported in the animal literature
as well (Solomon and Wynne, 1953).

In summary, it is evident that there are at least three differ-
ent types of discordance prevalent in the clinical literature on
phobic Ss: a) when autonomic changes do not reflect behavioral im-
provement, b) when verbal reports reflect improvement but avoidance
behavior remains, and c¢) when behavior improves and subjective re-

ports indicate fear still remains.
Emotional Arousal and Concordance

One of the hypotheses that will be tested in-the present study
is an extension of an hypothesis proposed by Hodgson and Rachman
(197k). Theif hypothesis that states concordance between response
systems is likely to be high during strong emotional arousal deserves
further discussion. In reference to the problem of discordance be-
tween response systems, Hodgson and Rachman presented Lang'sA(l9Tl)
conclusion.

So-called mild feeling states may involve no more than

the verbal report, and we might find little specific

activity in the autonomic or behavioral sphere .
the verbal behavior of a human being is capable of
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reflecting gradations of affect, to which the cruder
autonomic system may be completely insensitive (p. 319).

Schacter (1964) has emphasized the lack of concordance between
physiological and subjective measures of emotional states. He argues
that an emotional state should be defined partly by the prevailing
physiological state and partly by the person's own cognitive appraisal
of this state. Desynchrony would be evident if the same physiologi-
cal state was interpreted differently at two points in time. Some
psychologists have suggested that the mislabeling process 1s less
likely to occur under conditions of high emotional arousal than under
conditions of weak emotional arousal which have been investigated by
Schacter and hié colleagues (Lang, 1971). Marks, Marset, Boulougouris,
and Huston (1971) investigated the effects of flooding (implosive pro-
cedures) and found no concordance after treatment between three auto-
nomic measures. It seems that discordance even within a resbonse
system is also possible. Tﬁey did find concordance between two of the
autonomic measures but this occurred only during exposure to the most
threatening stimulus (i.e., flooding talk). During flooding talk,
skin conductance fluctuations correlated significantly with changes
in heart rate (r=0.60).

In a recent study on emotional arousal and persuasion effects in
flooding,, Mathews and Shaw (1973) found that high arousal themes pro-
voked more anxiety in phobic Ss, as confirmed by both subjective and
autonomic measures. In the first éxperiment, Ss were given a single
session of imaginal flooding with all combinations of continuous vs.
discontinuous presentation of high vs. less arousing material. In

the second experiment, Ss were given a single session of imaginal
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flooding and exposed to the material in either a low-high or high to
low order. The use of a high-low arousal theme order resulted in
greater attitude changes but more behavioral changes reflecting im-
provement came from Ss who experienced less-arousing themes contin-
uously presented. Attention and vividness ratings were greater for
Ss who were presented the high arousal themes. The authors state
that low arousal themes would have been more effective if they could
have involved the §§_to the same degree as the high arousal themes.
However, even though the finding was not significant, there was
evidence that the high-low order was associated with both lower levels
and a faster decrease in anxiety as measured by both autonomic and
subjective measures. Lang (1970) reported a simiiar result in a
study involving snake phobics who were presented with hierarchically
graded films given in a high-low or iow—high order of arousing mater-
ial. Lané found that Ss who viewed the films in the high-low order
showed an overall lowering of anxiety, more rapid habituation and
consequent lower self-reports of fear. He suggested that the practice
of progressing from low-high hierarchies in desensitization be re-
versed to achieve a greater therapeutic benefit. Mathews and Shaw
(1973) felt a better treatment approéch would involve elements from
both desensitization and implosion also.

According to the above studies, it appears tﬁat the high-low
order of presentation of hierarchy themes is capable of achieving con-
cordgnce between at least two measuresvof anxiety (subjective and
physiological). Emotional arousal is evident under the high-arousal

themes, and these were the themes that were presented first and
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involved the Ss the most. Perhaps other treatment variables, length
of session, duration of exposure, etc., could be manipulated in a
high-low presentation to achieve concordance between not only the
subjective and physiological measures of anxiety, but also the behav-

joral measures.

Subject Variables (Trait Anxiety) and

Emotional Arousal

The previous discussion has dealt with some procedural varia-
tions that involve emotional arousal and its effects on concordance.
Lick and Bootzin (1975) found that fear intensity of the experimental
S could have an important impact on research. Murphy and Bootzin
(19735 found that initiél level of fear of snakes in snake phobic
children did affect. the amoﬁnt of fear reduction as a result of re-
peated testing without treatment, but it was not related to the suc-
cess of contact (in-vivo) desensitization. The least fearful éhildreﬁ
improved almost as much as treated Ss'as a reéult of repeated testing
alone while the most fearful Ss showed no significant improvement.
Perhaps children with low fear of snakes were able to habituate to
the feared stimulus through testing alone, whereas this small amount
of exposure did not effect noticeable improvement in highly fearful
Ss. Kazdin (1973) found that initial level of fear shown by self-
reports and snake avoidance on a behavioral avoidance test was not
related to amount of improvement as indicated by repeated testiﬁg
paired with suggestions for improvement. These results contradict

the findings of the previously mentioned study (see Murphy and Bootzin,

1973).
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In a study comparing the efficacy of real-life versus imaginal
desensitization, Cooke (1966) found that highly anxious Ss showed
more fear reduction than low anxious Ss when treated with the stand-
ard imaginal desensitization procedure. The low énd high anxiety
classifications were based on low and high scores on the Bendig
Emotionality Scale«(Bendig,.l956). His findings contradiét some of
the clinical reports that suggest that anxious Ss do not respond to
behavior therapy as well as leés anxious patients (see Lazarus, 1963;
Marks and Gelder, 1966: Wolpe, Salter and Reyna, 1965).

thef researchers have focused on specific subject determinants
of emotional arousal. Bandura (1969) and Lang (1968) suggested that
internal visceral and external cues as well as co?ert, self-generated
stimuli interact with each other to prdduce the complex response known
as emotionalkarousal. Davison and Wilson (1973) point out the Ellis'
(1962) cognitive-~rational emotive therapy follows the idea that most
of emotional suffering isbdue to the irrational ways people‘construe
their world. The assumption is that people believe their self-
defeating, "internal messages'" and these beliefs exert negative ef-
fects on behavior.

Izard (1972) states that any clinically useful analysis of
anxiety should include a statement of the particular profile or pat-
tern of emotions characteristic of the individu@l and the experience
under consideration. It may be possible to discriminate certain
types or groups of individuals as characterized by an anxiety that
is defiﬁed as a particular pattern of emotions and emotion interac-~

tions that occur under specifiable conditions.
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Therefore, for the present study, individual differences in
trait anxiéty will be investigated. Ss will be made up of two groups,
low trait anxiety and high trait anxiety; and both groups will share
a common phobia. The State-Trait Anxiety Inventory (STAI) will be
used in subject selection aé well as for periodic measures during
behavioral avoidance tests (see Spielberger, Gorsuch and Lushene,

1970).

EMG-Assisted Desensitization

Recently, several studies have suggested that anxiety stress
reactions may be reduced by relaxation training with electromyo-
graphic (EMG) feedback (Budzynski & Stoyva, 1969; Green, Walters,

- Green &.Murphy, 1969; Green, Green & Walters, 1973). A single group-
study by Raskin, et al. (1973) indicated that EMG feedback is of
limited valué in the treatment of chronic generalized anxiety. How-
ever, clinical observations by Budzynski (1973) suggest that stress
reactions to more circumscribed stimuli may be responsive to biofeed-
back relaxation training. These findings were applied tQ a study com-
paring the effectiveness of EMG Feedback, Progressive Relaxation and
Self-Relaxation on reducing anxiety in dental phobic clients (Miller,
Murphy, Miller & Smoése, 1976). Dependent measures for fhis study
were EMG level, Dental Anxiety Scale (DAS), ana the State-Trait Anx-
iety Inventory (STAI). The results of this study indicate that both
EMG feedback and progressive relaxation led to significant decreases
in stress reactions relating to dental phobiq. It is interesting to
note that on the STAI-Trait measure, the scores of the EMG feedback

training group were significantly lower than either the progressive
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relaxation or self-relaxation groups. This suggests that the effects
of the EMG feedback training generalized beyond the dental situation.
These patients reported fewer day-to-day stress reactions after EMG
training. This ﬁas an unexpected finding since STAI-Trait scores had
been expected to remain constant for éll groups across all appcint—
ments, which is in line with Spielberger's hypothesis (1966) that
trait anxiety refers to a relatively stable personality trait.

Other researchers have applied biofeedback with desensitization
on specific phobias. Wickramasekera (1972) reports successful results
from a case étudy on the treatment of an "examinatidn phobia'" by pair-
ing EMG feedback with systematic desensitization. Reeves and Mealiea
(1975) also report positive results in a study using biofeedback-
assisted cue-controlled relaxation with systematic desensitization
for the treatment of flight phobias. Therefore, the treatment of
specific phobias with a combined EMG-desensitization technique coula
be applied to the present study. Perhaps the pairing of biofeedback
and desensitization will allow Ss to achieve more concordance be-
tween the various response systems after treatment, since‘both physio-

logical and cognitive-behavioral systems are involved.
Proposed Investigation

The present study will examine the effects of high and low trait
anxiety on the concordance of response systems (behévioral, cognitive,
and physiological) before and after treatment for a specific phobia.
The treatment used will be a combination of EMG (electromyographic)

feedback and modified desensitization (high-low hierarchy presentation).
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Hypotheses

The first hypothesis is that initial concordance will be greater
among the four dependent measures for the high-trait anxiety group.
Kendall's coefficient of concordance and a planned comparison on the
pre~test Fisher Z scores for the two groups will be performed to
test this directional hypothesis. No predictions can be made on how
treatment might affect concordance levels for the two groups.

The second hypothesis is that the EMG-assisted desensitization
treatment will be effective in reducing EMG levels across treatment
sessions and also in reducing some or all of the dependent measures
(EMG, heartrate, STAI-State, distance from phobic object) on the
post-tests. The former finding will be examined by the mixed design
ANOVA on a&erage per session EMG levels; a main effect on the treat-
ment sessions variable with a decreasing linear trend is predicted.
The latter finding of reduction iﬁ‘measures of arousal will be in-
vestigated by the four mixed design ANOVA's on the pre and post test
data; a main effect of testing sessions will show a significant pre-
post reduction in the four dependent measures.

The third hypothesis is that significant differences are expected
to occur between the two anxiety groups on the adjusted post test
means (as shown by the four ANACOVA's), as well as on the number of
slides presented during the last four sessions (as shown by results
of the planned t-test). If final concordance in the improved direc-
tion is a function of the ability to proceed through more slides in
the treatment hierarchy, then the group viewing more slides may show

higher concordance on the post tests.



CHAPTER ITI
METHOD
Subjects

Twenty female snake phobic subjects were selected from intro-
ductorybpsychology courses. Half of the Ss had high-trait anxiety -~
and the other half had low-trait anxiety. A preliminary Behavioral
Avoidance Test (BAT) was given to Ss selected. Subjects who were
unable to touch the phobic object, or showed marked increments in
their phobia folloﬁing the BAT, failed the BAT and were selected for

parﬁicipation in the present study.
Instruments

The Fear Survey Schedule II (Geer, 1965) was given to all Ss
participating in the experiment. This instrument (see Appendix B)
~ consists of 51 specific fears such as "being alone," "blood," "driv-

" "snake," etc. The subject indicates the extent to which

ing a car,
he or she fears the stimulus on a T-point scale ranging from "none"
and "very little" at the lower end_fo "very much" and "terror" at the
upper end. Numerical values from 1 to T are assigned in order of

magnitude to the possible responses. Correlations with the MAS

(Manifest Anxiety Scale) of .39 for male college students and .55

17
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for female college students were reported for the FSS. Internal
consistency reliability was .93 overéll, .92 females and .93 males.

A second instrument that was administered to the Ss is the
St#te-Trait Anxiety Inventory (STAI) (see Appendix C) developed by
Spielberger, Gorsuch, and Lushene (1970). The STAI consists of two,
twenty-item scales that ask people how they generally feel (A-Trait),
and how they feel "right now" (A-State). ‘The A-Trait items were
chosen on the basis of comparisons with other known measures of
A-Trait, like the Taylor (1953) MAS, while the A-State form has items
that were intended to evaluate feelings of tension, nervousness,
worry and apprehension. Internal reliability coefficients range
from .83 to .92 for tﬁe A-State scale.and from .86 to .92 for the
A-Trait sca%e. Correlations between the A-Trait scale on various
subgroups of college students and neuropsychiatric patients ranged
from .73 to .85 with the IPAT Anxiety Scale and the Taylor Manifest
Anxiety Scale and from .41 to .58 with the Affect Adjective Checklist.
Correlations between the STAI A-State and A-Trait scales depend upon
the type and amount of stress that characterize the conditions under
which the A-State scale is given. Correlations betﬁeen the scales
varied between .UL and .55 for female undergraduate students and .51
and .67 for male undergraduates under conditions of standard instruc-
tions for the STAI. Correlations between A-State and A-Trait under
stressful experimental conditions vary from .11 and .53 for female
collegevstudents and .37 and .67 for male students. Correlations
between'the A-State scale and the Affect Adjective Checklist (Hostil-

ity Scale) were .4L7. Correlations between the STAI scales and the
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Cornell Medical Index were .70 for both scales, indicating a larger
number of medical symptoms are associated with high STAI scores

(Spielberger, Corsuch, and Lushene, 1970).
Apparatus

A long, narrow room with windows covered to block out extraneous
stimulation was used for both the preliminary BAT and the second BAT,
as well as the treatment sessions. The room had an acquarium with a
six foot non-poisonous bullsnake in it; the acquarium was set 15
feet inside the room on top of a rollable cart. The acquarium had
a removeable top. For the second BAT, a chair was placed in the room
15 feet from the contained which was on the cart with wheels on the
legs. The wheels on the legs of the cart allowed the experimenter to
roll the cart towards the subject, who was seated 15 feet away in a
chair. This insured that the 8s wouldn't have to move during the
second BAT as body movements could have affected the readings on
their physiological measures. EMG (electromyogréphic) megsures were
recorded from an Autogen 1700 Feedback Myograph using standard
frontalis placements two inches on either side of the center forehead
and one inch above each eyebrow (Venables and Martin, 1967). A
ground electrode was secured to the forehead midway between the other
electrodes. Stereophonic headphones through which the Ss in the
experiment received auditory feedback of ongoing muscular tension
were connected to the Autogen unit. The feedback was presented in
the form of clicks which were logarithmically proportional to the

level of EMG activity being monitored. A Grass Model TP3 polygraph
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with a Model TP4F EKG Tachograph and 3 silver-silver electrodes were
used to record heart rate.

The eight slides used for desensitization were selected from a
set of 15 purchased from Farrall Instrument Co., Grand Island, Ne-
braska. The éet number was BBB-1l, and the slides used in the study
were numbered 1, 2, 3, 4, 5, 6, 7, and 15. The slides depicted
hierarchically ordered scenes of a snake approaching and climbing on
a girl in a sleeping bag. ©Slides were arranged in a sequence from
most threatening to least threatening for the desensitization ses-
sions (15, 7, 6, 5, 4, 3, 2, 1). A Kodak carousel slide projector
and a rear-projection screen were used for the last four sessions.
The screen was placed directly in front of the seated subject at a

distance of three feet.
Training for Experimenters

The experimenters were two female graduate and one female under-
graduate psycholoéy students. All experimenters were trained in
carrying out the procedures for applying EMG electrqdes, conducting
the four relaxation training sessions and the four relaxation-
desensitization sessions, recording EMG levels and instructing the
subjects for both types of sessions. Experimenters received practice
on mock Ss until they were able to apply the apparatus for the EMG
sessions accurately and smoothly. The primdry experimenter was ob-
served by the assistant experimenters for at least one complete re-
laxatioﬁ and two complete relaxation-desensitization sessions. When

it was Judged that the novice experimenters understood all aspects
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of both types of sessions, then they were allowed to conduct a session
of relaxation training and of modified-desensitization under the ob-
servatioh of the primary experimenter. When the observer judged the
novice experimenter competent in all phases of the sessions, the nov-
ice experimenter was allowed to conduct further sessions without
supervision.

Procedure
Phase 1

In the first phase of the study, potential Ss (all female) were
asked to fill out the FSS II (Geer, 1965) and the trait form of the
STAT (Spiélberger, Gorsuch, and Lushene, 1970) during class time. Sub-
Jjects whose STAI-trait scores ranged from 48 to 52 and from 25 to 32
were respectively ranked for high and low trait anxiety. The high
group fell between the 89th and 94th percentiles and the low group‘fell
between the 3rd and 23rd percentiles, based upon norms for female col-
lege freshmén. The final twenty Ss chosen to participate in the study
shared & common phobia of snakes és indicated by the resulfs of the
FSS IT and the preliminary BAT. This BAT was a high demand BAT, sim-
ilar to the one described by Evans (1975). However, no physiological
or subjective measures were recorded dufing this BAT. Subjects were
taken to the experimental room, asked to stand on a marker 15 feet from
the aquarium containing the snake, and given the followiﬁg instructions:

On the cart is a non-poisonous bullsnake that I want you

to look at, approach, and touch. In order to proceed

with the experiment, it is necessary that you touch this

snake.

If a subject hesitated for more than two minutes, or refused to comply,

the behavioral avoidance test was ended. Subjects who were unable to
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touch the phobic object or showed a marked increase in their phobia
upon touch, failed the BAT and were selected for participation in
the study. This high-demand BAT was chosen to be used because Bern-
stein and Paul (1971) in their review of analogue phobia research,
pointed out the need for a "high-demand—for—approéch" behavioral
avoidance test if generality to a clinical population was desired.

In order to determine which Ss were given the BAT, the trait
forms of the STAI were scored and Ss were ranked from highest to
lowest according to their scores. Pairs were then chosen for the BAT
by taking'the highést scorer on the STAI and the lowest scorer bn the
STAI. This was repeated until ten Ss with high trait anxiety and

ten Ss with low trait anxiety failed the BAT..
Phase IT1

In the second phase of the study, all previously selected Ss
were given the second BAT. Subjects were ushered to the experimental
room and seated in a chair which was placed approximately 15 feet
away ffom the carﬁ with whéels on the légs. The acquarium contain-
ing the bullsnake was placed on the cart. EMG measures were obtained
by putting electrodes frbm the Autogen 1700 on the standard frontalis
placements. Heartrate was recorded by a Grass Model TP3 polygraph
with an EKG Tachograph (Model TP4F) that was attached to electrodes
which were secured to ventral surface of the Ss' forearms. A ground
electrode was attached to the S's left ankle. Subjects then received
the following instructions:

In order to record certain physiological responses

(heartrate and muscle tension) during this test, sev-
eral electrodes will be attached to your forehead,
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arms and ankle. There is no chance for you to receive

a shock from these electrodes. Your forehead will be

cleaned with alcohol to insure good contact.

The experimenter then cleaned the Ss' forehead with alcohol and
attached the three electrodes to the forehead. Two active electrodes
were placed one inch above the eyebrows and spaced approximately 3-L4
inches apart from each other. The ground electrode was placed in
the center of the forehead. One more electrode was attached to each
of the ventral surfaces of the forearms and the ground electrode was
attached to the Ss' left ankle. The experimenter then finished the
instructions to the Ss:

On the cart is a container containing a snake. This cart

will be moved towards you by myself until you signal me

me to stop by saying, "stop." You are to allow the cart

to get as close to you as you can stand before you signal

me to stop. Please do not make any physical movements

(like moving arms, wrinkling forehead, clenching teeth,

etc.) before or after you have signaled, as these move-

ments will interfere with the measures I am recording.

Once you have signaled that the snake is as close to you

as you can stand, I will record the two measures and then

ask you to fill out a form on how you feel right then.

Subjects were asked if they understood the instructions or had
any questions about them. The Ss were then given the BAT. The form

given at the end of this BAT was the A-State form of the STAI. This

was used as the index for subjective reports of anxiety.
Phase IIT

After the completion of the second BAT, all Ss were given a
standardized set of information explaining the rationale and tech-
niques that will be used for the EMG-assisted, modified desehsitiza—

tion treatment (see Appendix D). Subjects were then told when to
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return for the first of their eight treatment sessions which were
also carried out individually.

During the first session, Ss were seated in a comfortable chair
and askedvto sit relaxed with both legs and arms uncrossed. EMG
electrodes were attached to the standard frontalis placements. For.
-all sessions, subjects were instructed to sit quietly while an EMG
baseline (in average integral microvolts) was recorded. The ear-
phones were placed on the Ss' head after the following information
was given:

The purpose of this session is to help you learn how to

relax by using biofeedback. You will hear a crackling

or popping sound through these headphones. Your task

will be to reduce the rate of the crackling sound. As

~you reduce the rate of the sound, you are actually re-

ducing the level of tension in your forehead muscle.

I will know how relaxed you are by monitoring the fore-

head muscle also. The session will last 20 minutes.

Remember to keep your eyes closed and do not talk or

move during the session.

Performance with feedback was monitored at three minute inter-
vals by recording average integral microvolts. Subjects were en-
couraged to keep the feedback noise as low as possible during the
relaxation training period (sessions 1 through L). Subjects were
given a set of instructions for relaxation exercises to practice at
home after each EMG session (Appendix E).

At the beginning of the fifth session, Ss were instructed to
relax for 10 minutes with EMG feedback and the experimenter recorded
forehead tension levels at three minute intervals. The first part
of the slide hierarchy was projected on a screen three feet in front

of the subject. ©Slides were shown in most fearful to least fearful

order. The use of slides insured that the Ss could visualize the
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scenes thereby eliminating any need for them to be able to image. .Sub—
Jects progressed at their own speed through the remaining hierarchy
scenes, moving on to a new slide after they signaled with the left

hand that they felt totally relaxed with the preceding slide as well

as showed correspondingly low EMG levels. All Ss had a total of

fou£ sessions of EMG-relaxation training and four sessions of relaxa-
tion—médified desensitization. The experimenters kept a record of
each 8s' progress through the slide hierarchy and also monitored the
frontalis EMG levels during the desensitization sessions. (See Ap-

pendix F for instructions for desensitization sessions.)
Phase IV

For the post test, all Ss underwent the same procedures used in
Phase II of this study (the BAT with physiological and subjective
measures-note-behavioral measures were how close in feet and inches
the S allowed the cart near her). A post test questionnaire to ex-
amine effects of menstrual cycle, medication, home relaxation, and
cognitive‘strategy was given to all Ss at the conclusion of the study

(Appendix G).
Design

Independent Measureé

The independent between subjects variable used in the study was
individual differences in trait anxiety. Specifically, this refers to
high and iow trait anxiety. Ten subjects (those phobic Ss scoring

between 48 and 52 on the trait form of the STAI) were assigned to the
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high-trait anxiety group and ten subjects (those phobic Ss scoring
between 25 and 32 on the trait form of the STAI) made up the low-
trait anxiety group. All Ss underwent the same treatment. Pre and
post tests were the within subjects variable, and occurred during

the pre and post BAT.

Dependent Measures

Behavioral, cognitive, and physioloéical measures were recorded
for all Ss in both the pre and post tests. Behavioral measures were
how close in feet or inches does the S allow the phobic object (snake)
near her. Cognitive measures were the Ss own rating of their feel-
ings on the A-State form of the STAI. Physiological measures were
EMG levels in average integfal microvolts and heartrate in beats per
minute.

EMG levels across all treatment sessions wefe recorded as was
each Ss' progress through the slide hierarchies in the last four
sessions. Total number of slides viewed will Be‘an additional mea-

sure of progress.



CHAPTER IV
RESULTS
Introduction

Results will be presented in three separate sections. The first
section will examine concordance between response systems for both
anxiéty groups on_pre~and post test méasures of EMG, heart rate, STAI-
State, and distance from phobic object. The second section is an
analysis of treatment effectiveness. The final section covers analy-
ses that look at differences in treatment effects between the two

anxiety groups.
Concordance Among Response Systems

In order to look at overall concordance for response systems,
Kéndall's coefficient of concordance was computed on EMG, heart rate,
STAI-State, and distance from the phobic object on pre aﬁd post test
values of these measures for both énxiety groups. This analysis
yielded a W.=.,302, p{.30 for the high trait anxiety group on the pre
test values of the four dependent measures, and a W = .227, p<.T0
for the low trait anxiety group for the pre test values. The W's
were not significant and there was no significant differencé found
between the groups on the pre test values. Thérefore, the predic-

tion that the high trait anxiety group would show greater initial

27
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concordance between response systems than the low trait group was not
supported. The W's for the post test values of the dependent measures
were W = 461, p<.10 for the high trait anxiety group and W = .1L42,
vp<.9O for the low trait anxiety group. Again, no significant differ;
ences were found between the high and low groups on the post test val-
uesﬁof the dependent measures.

In summary, the high trait anxiety group increased in concordance
due to treatment, while the low trait anxiety group decreased in con-
cordance. However, these findings did not reach significance.

An 8 x 8 matrix of Pearson product moment correlations on the pre
and post test values of EMG, heart rate, STAI-State, and distance from
the phobic object was computed for each anxiety group. This yielded
matrices of 28 values each; 1.L4 values are expected to be significant
at the .05 level by chance alone. Therefore; the lowest two correla-
tions in eaéh matrix will not be reported here. The correlation matrix
for the high trait anxiety group yielded three significant r's. The
post test value of EMG level correlated highly with the post test mea-
sure of distance from the phobic object, r(10) = + .7k, p<.007. A
high correlation was obtained between the pre test value of heart rate
and the post test value of heart rate, r(10) = +.75, p<.006. The last
significant correlation for the high trait group was between the pre
test value of distance from the phobic object and the post test value
of distance from the phobic object, r(10) = + .71, p<.0l. The corre-
lation matrix for the low tfait anxiety group resulted in five signif-
icant r's. The pre and pést test values of EMG level correlated highly
with each other, r(10) = + .85, p<.00l. Pre and post test values of

STAI-State correlated moderately with each other, r(10) = +.64, p<.02k.
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The pre test values of STAI-State correlated moderately with the pre
test values of distance from the phobic object, r(10) = + .55, p<.05.
The pre test value of heart rate correlated negatively with the pre
test valué of STAI-State, r(10) = -.64, p<.024. The pre test value

of EMG level correlated negatively with the pre test value of distance,
r(10) = - .54, p<.05. (See Appendix H for correla%ion matrices for
high and low trait anxiety groups.)

The correlations revealed differences in the way the two anxiety
groups failed to exhibit initial overall concérdance. On the pre test,
the high trait anxiety group showed almost no relationship-betweéh the
dependent measures. However, the low trait anxiety group had two
pairs of positively correlated measures (EMG and heart rate; and STAI-
State and distance from phobic object) that were negatively related to
each oﬁher. Figure 1 shows these relationships for both anxiety
groups on pre and post tests.

The resultant intercorrelationsAwere transformed to Fisher Z
scores and z-tests for independent correlations-were used to test for
differences betweeh the high and low4trait anxiety groups on the cor-
relations for‘both pre and post test values. For this aspect of the
study, a significance level of .10 was. deemed sufficient because of
the eiploratory nature of this part of the study.' The tests of sig-
nificance between correlations yielded no significant differences be-
tween the groups for the pre test. However, on the post test, the
high trait anxiety group showed significantly different relationships
than the low trait group on the two pairs of variébles: distance from
phobic object and EMG level (z = 1.88, p<.06, two tailed) and distance

from phobic object and STAI-State (z = 1.79, p<.07, two tailed). In
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Trait Anxiety Groups on Pre and Post Tests
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In both of these relationships, the high positive correlations for the
high group were different than the negative correlations for the low
group.

Tests of significance between dependent correlations from pre to
post were performed for both anxiety groups separately. Only one sig-
nificant difference from pre to post was found for the high trait anx-
iety group and this was between distance from phobic object and EMG
level, t(74f) = 3.17, p<.02, two tailed. On the pre test, the high
trait anxiety group showed no relationship between distance and EMG,
and this shifted to a positive relationship between distance and EMG
on the post test. Two significant differences from pre to éosf were
found for the low trait anxiety group. The relationship of heart rate
and EMG level was found to be significant pre to post, t(7df) = 5.63,
p<.001, two tailed, and the relationship between distance from phobic
object and STAI-State was also found to be significant pre to poét,
t(7d4f) = 3.67, p<.0l, two tailed. For the low trait group, going from
pre to post tests changed the relationship between heart rate and EMG
from positive (pre) to negative (post) and between distance from phobic
object and STAI-State from positive (pre) to negative (post). There-
fore, treatment affected the two anxiety groups differently. For high
trait anxiety subjects, treatment increased concordance between EMG
(muscle tension) and behavioral avoidance. For low trait anxiety sub-
Jects, treatment decreased concordance between heart rafe'ahd muscle
tension and also between cognitive (subjective) anxiety and behavioral

avoidance.
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Treatment Effectiveness

A mixed design ANOVA on Groups (2) x Sessions (8) x Trials (3)
was performed on EMG treatment data. The between Ss variable was
the high and low anxiety groups, and the within Ss variables were
the eight treatment sessions and first three trials of each session.
Main sessions and Trials effects were predicted. Results of this
analysis are presented in Table I. Non-significant means are givén
in Appendix I.

There was no signifiqant group effect on the EMG treatment ses-
sion data indicating that EMG relaxation training across sessions
did not affect the anxiety groups differently. A main effect on
average EMG level across sessions was found which showed that relax-
ation training significantly reduced ﬁuscle tension.levels for both
groups. A main effect on the average EMG level across the first
three trials ﬁas obtained as EMG levels showed a significant reduc-
tion from the first to third trials within all eight sessions. The
Groups by Triais interaction indicated that the average EMG level for
the three trials was significantly different for the anxiety groups.
The low anxiety group showed decreases in EMG level on the.three
trials averaged across all eight sessions, while the high anxiety
group showed no evidence of decrease in EMG le&el across the first
three trials. |

Four mixed design ANOVAs were performed to examine differences
between the anxiety groups on the pre and post test data for EMG,
heart rate, STAI-State, and distance from the phobic object. The

high and low anxiety groups were the between §§_variable and the pre
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TABLE I

ANALYSIS OF VARTANCE SUMMARY TABLE FOR
EFFECTS OF TREATMENT SESSIONS AND
TRIAL WITHIN SESSIONS FOR HIGH
AND LOW ANXIETY GROUPS ON EMG
LEVELS AND CORRESPONDING
MEANS

33

Summary of Analysis of Variance

Source Ss daf MS - F P
Between Ss _
Group (A) 10.29 1 10.29 1.24 NS
Ss within groups  149.5k 18 8.31
Within Ss
Sessions (B) k.56 T .65 2.76 .05
Trials (C) .58 2 .29 8.31 .01
AxB .91 7 .13 .55 NS
AxC 2L 2 .12 3.38 .05
BxC L1 1k .29 .ok NS
BxSs within groups 29.71 126 2L
CxSs within groups  1.25 36 .35
AxBxC .18 1k .13 kb2 NS
BxCxSs within groups 7.78 252 .31
quresponding Means for EMG Level
Sessions 1 2 3 i 5 6 7 8
M 1.54 1.55 1.hk2 1.31 1.4 1.39 1.31 1.27
Trials 1 2 3
M , 1.45 1.39 1.36
Groups High Low
M 1.55 1.25
Trials 1 2 3
Groups
High M 1.56 1.54 1.53
Low M 1.32 1.2k 1.19
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and post test were the within Ss variable. A main effect on testing
session (pre to post) was expected for all four measures. The results
of these analyses are pfesented in Tables II through V. Non-significant
~means for the ANOVAs are given in Appendix H.

The main effect on Time (Pre to Post) was significant for three
of the four dependent measures. The ANOVAs show significant decreases
on EMG, STAT-State, and distance from the phobic object from pre to
post tests for both anxiety groups as predicted. However, the ANOVA
on heart rate indicates that the EMG-assisted desensitization treat-
ment did not affect'improvement for this measure of arousal.

Only one S was -able to touch the snake after treatment. This S

was from the high trait anxiety group.
Group Differences in Treatment Effects

Four one-way Analyses of Covariance (ANACOVAs) were performed on
the four dependent measures of EMG, heart rate, STAI-State, and dis-
tance from the phobic object for both anxiety groups. The covariate
in each of the simple ANACOVAs was the pre test value of the depend-
ent measure oﬁ the adjusted post test means. Results of these analy-
ses indicate no significant differences between groups on the four
dependent measures after treatment. The covariates for EMG, STAI-
State, distance, and heart rate all accounted for a significant amount
of variance on the post test scores of these measures. Results are
presented in Appendix J.

A planned t-test between the two anxiety groups on total number
of>slides viewed.during the last four treatment sessions was computed.

At =2.,084, df = 18, p<.10 was found to be non-significant for a
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ANALYSTS OF VARIANCE SUMMARY TABLE FOR
EFFECTS OF HIGH AND LOW ANXIETY
GROUPS AND PRE AND POST TESTS
ON EYES OPEN EMG LEVEL WITH
CART IN PLACE AND COR-
RESPONDING MEANS

35

Summary of Analysis of Variance

Source Ss ar MS F P
Between Ss
Group (A) CTT 1 1T .02 NS
Ss within groups T1.80 18 3.99
Within Ss |
Time (Pre & Post)(B) 12.75 1 12.75 15.18 .01
AxB .37 1 .37 pnh NS
BxSs within groups  15.12 18 .84
Corresponding Means for EMG Level
- Time Pre Post
Eyes Open |

EMG M 3.94 : 2.81




TABLE IIT

ANALYSIS OF VARTANCE SUMMARY TABLE FOR
EFFECTS OF HIGH AND LOW ANXIETY
GROUPS AND PRE AND POST TESTS
ON HEART RATE WITH CART IN
PLACE AND CORRESPONDING
MEANS

36

Summary of Analysis of Variance

Source Ss ar MS F P
Between Ss
Group (A) 302.50 1 302.50 1.64 NS
S8s within groups 3,317.62 18 184.31
Within Ss
Time (Pre & Post)(B) 8.09 1 8.09 .22 NS
AxB .90 1 .90 .02 NS

BxSs within groups 651.75 18 36.21

Corresponding Means for Heartrate

Pre Post

High Group 76.45 77.65
Low_Group 82.25 82.85




TABLE IV

ANALYSIS OF VARTANCE SUMMARY TABLE FOR
EFFECTS OF HIGH AND LOW ANXIETY
GROUPS AND PRE AND POST TESTS
ON STAI-STATE ANXTETY WITH
CART IN PLACE AND COR-

RESPONDING MEANS

37

Summary of Analysis of Variance

Source Ss darf MS F P
Between Ss
Group (A) 11.03 1 11.03 .08 NS
Ss within groups  2,559.24 18 142.18
Within Ss ’
Time (Pre & Post)(B) 1,974.03 1 1.974.03 55.74 .001
AxB 2.02 1 2.02 .06 NS
BxSs within groups  637..43 18 35.41

Corresponding Means for STAI-State Anxiety

Time Pre Post

STAI-State
Anxiety M 52.20 38.15




TABLE V

ANALYSIS OF VARTIANCE SUMMARY TABLE FOR
EFFECTS OF HIGH AND LOW ANXIETY
GROUPS AND PRE AND POST TESTS
ON DISTANCE FROM PHOBIC
OBJECT WITH CART IN PLACE
AND CORRESPONDING

MEANS

38

Summary of Analysis of Variance

Source . Ss af MS F P
Between Ss
Group (A) 156.03 1 156.03 L1k NS
Ss within groups  19,725.42 18 1,095.86
Within Ss
Time (Pre & Post)(B) 5,175.63 1 5,175.63 18.21 .01
AxB 540.22 1 540.22 1.90
BxSs within groups 5,116.53 - 18 28k4.25

Corresponding Means for Distance

Time Pre Post

Distance 57.10 34,35
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two tailed test (t critical for p .05 = 2.101). Therefore, theig was
no significant difference between the two anxiety groups on number of
slides viewed. The mean number of slides for the high trait anxiety
group was 20.4 and for the low anxiety‘group, 41.5; however, variabil-
ity within each group was great enough to prevent this difference

from being significant.



CHAPTER V
DISCUSSION

The major focus of the study was the‘compariSOn of‘concordance
among cognitive, physiological, and behavioral response systems for
high and low trait anxious snake phobic Ss. The first comparison
examined initial (pre test) concordance for the two anxiety groups.
The prediction was made that §§_exhibiting high emotional arousal -
would show more concordance on the pre test than Ss with lower emo-
tional arousal. This expectation followed directly from the hypoth-
esis proposed by Hodgson and Rachman (1974) which states concordance
between respohse systems is likely to be high during strong émotional
arousal and discordance will be evident when emotional responses are
relatively mild. The pre test was expected to broduce emotional
arousal in all the Ss since it involved the preséntation of é phobic
stimulus (i.e., the snake) to snake phobic Ss. However, the high
trait anxiety groub was expected to be more emotionally aroused and
show more concordance between response systems than the low trait
anxiety group. This was hypothesized because high trait anxious Ss
are generally anticipated to exhibit state anxiety elevations more
frequently than low trait gnxiety 8s since they react to a wider range
of situations as dangerous or threatening (Spielberger, Gorsuch, and

Lushene, 1970). Given high intercorrelations between the trait scale

o)
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of the STAI and other measures presumed to tap neuroticism, it was ex-
pected that the high trait anxiety group would also respond more in-
tensely to a specific phobic stimulus (Eysenck, 1957). Contrary to
what was hypothesized, no differences were found for overall concord-
ance between the two anxiety groups on the pre test. However, the
reasons for this lack of overall concordance were different for the
two anxiety groups. Correlations of response systems for the high
trait anxiety group (pre test data) showed virtually no relationships
between combinations of the four dependent measures (EMG level, heart
rate, state anxiety, and distance from the phobic object). ﬂowever,
for the low trait anxiety group, the finding of no overall concordance
among the four dependent measures of emotional arousal was due to two
relatively distinct clusters of dependent measures. The two physio-
logical measures were positively correlated to each other and the sub-
Jective and behavioral indices were positively related one to the other.
However, the physiological cluster was discordant with the subjective-
behavioral cluster. Therefore, the lack of overall concordance for
the low trait anxiety Ss was based on the discordant relationship
between the two concordant pairs of measures.

Therefore, the hypothesis that éoncordance would be higher for
response systems during strong emotional arousal was only partially
supported, if one assumes an inverse relationship represénts more
discordance than no relationship at all. One problem with this in-
terpretation is that it assumes high and low trait anxious Ss differed
in their levels of emotional arousal on the pre test. In fact, on all
of the four pre test measures of arousal, there were no differences

between the two trait anxiety groups. The apriori operational
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definition of emotional arousal in this study (i.e., high versus low
trait anxiety) did not result in different degrees of emptional
arousal.

The laqk of group differences on the four pre test measures of
arousal could be due to the subjects perceiving the behavioral avoid-
ance test as a threat of physical danger since changes in state anxiety
caused by threats of physical danger have been found to be unrelated
to level of trait anxiety (Hodges, 1967; Hodges and Spielberger, 1966).
High ‘trait énxiety Ss, however, are more likely to respond with in-
creased state anxiety intensity‘in situations that involve interper-
sonal relationships that threaten self-esteem (i.e., events in which
failure is experienced, or when personal adequacy is being evaluated-
taking an intelligence test) (Spence and Spence, 1966; Spielberger,
1966b; Spielberger and Smith, 1966). Perhaps the behavioral avoidance
test was not perceived as a threat to self-esteem and therefore did
not increase sfate anxiety scores for the high trait aﬁxiety group as
compared to the low trait anxiety group. However, the effect of treat-
ment does provide an example of lowered emotional arousal for both
groups which would provide a better test of Hodgsdn's and Rachman's
hypothesis of more discordance under conditions of low emotidnal
arousal.

After treatment, differences in concordance among specific re-
sponse system relationships were found between the two anxiety groups.
Treatment increased concordance between muscle tension and behavioral
avoidance for the high trait anxiety group and decreased concordance
between heart rate and muscle tension and also between cognitive

anxiety and behavioral avoidance for the low trait anxiety group.
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The low trait anxiety group in the lowered arousal state fol-
lowing treatment (post test situation) showed a decrease in con-
cordance among response systems. This finding clearly supports Hodg-
son's and Rachman's hypothesis. Yet, for the high trait anxiety
group, the effect of lowered emotional arousal increased concordance
which is opposite to the hypothesized expectation. Therefore, trait
aﬁxiety and situational emotional arousal-interact’to modify the
hypothesis that reduced emotional arousal would result in greater
discordance among response systems.

The EMG-assisted desensitization treatment was found to signif-
icantly reduce EMG level, STAI-State measures, and distance from
phobic object for both anxiety groups. Heart rate was not influenced
by this treatment for either anxiety group. Only six §§_(four from
the high trait group and two from the low trait group) showed marked
decreases in heart rate on the post test. The average reduction
for these six Ss was 8.7 beats per minute. Of the remaining fourteen
Ss, seven §§_(four frém the high trait group and three from the low
trait group) showed markéd increases in heart rate after treatment
(average increase equalled 10.5 beats per minute); and seven Ss (five
from the low trait group and two from the high trait group) showed
essentidlly no change in heart rate after treatment. The results on
heart rate are difficult to interpret since approximatély one-third
of the Ss showed reductions on this méasure, one-third showed increases
and one-third showed little or no change. Another pfoblem with inter-
pretation involves the dearth of studies available that are compar-
able to the present one. DeGood and Adams (1976) compared the rela-

tive tonic and phasic heart rate effects of biofeedback training,
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deep muscle relaxation, and a no-feedback/music procedure during two
criterion situations (a 25 minute training period for the above treat-
ments and pre to post training reductions in heart rate reactivity to
a series of aversive tone-shock trials). For the first criterion,
heart rate decreases of the feedbac¢k and no-feedback/music groups
were not distihguishable; however, both groﬁps showed significantly
greater heart rate reductions than the muscle relaxation group. For
the second criterion, the feedback Ss exhibited the most heart rate
control followed by the muscle-relaxation and no feedback groups. In
the present study, perhaps the EMG relaxation training had the spec-
ific effect of lowering muscle tension levels and did not directly
influence heart rate. There are several studies that involve response
specificity that are related to the deveiopment of biofeedback and
could offer explanations for the specificity effect of learning EMG
found in this study. Miller (1969) and DiCara (1970) found that cura-
rized rats could learn to control specific autonomic responses based
upon special reinforcement contingencies. Shapiro, Criaer and Tursky
(1964) found that student nurses who were given feedback for produc-
ing spontaneous skin-potential responses learned to control this re-
‘sponse without simultaneously affecting heart raté, respiraﬁion rate,
or skin—poténtial level. Even within the cardiovascular system it-
self, Shapiro, Tursky, and Schwartz (1970b) found evidence for oper-
antly reinforced blood-pressure vs. heart rate specificity. Subjects
ﬁho exhibited the best heart rate control after operant conditioning
of heart rate, showed little difference in their systolic blood pres-
sure; while the best operantly conditioned blood pressure control

subjects showed little difference in their heart rate. Basmajian
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(1967) states that EMG feedback is remarkably specific. Therefore,
the fact that the EMG-assisted relaxation training uéed in the pres-
sent study reduced only levels of frontalis muscle tension and had
little or no effect on heart rate is not surprising.

Treatment did result in significant reductions on the other three
dependent measures as previously mentioned. The finding of treatment
effecfiveness is supported by the Miller, et al. (1976) study which
compared the effectiveness of EMG feedback and progressive relaxation
in reducing stress reactions in dental phobic clients while in the
dental setting. Both EMG feedback and progressive relaxation train-
ing produced significant decreases in physiological‘and subjective
measures of anxiety as compared to self-relaxation control procedures.
Other studies have found similar results (Coursey, 1975; Renking and
Kohl, 1975). None of the above studies, however, used a behavioral
avoidance test.as did the present study. Research more comparable to
the present study reports positive results on phobias treated with a
biofeedback-desensitization combination (Wickramaskera, 1972; Reeves
and Mealiea, 1975).

When examining this study's results as evidence of an effective
treatment for phobias, it is apparent that a major deficit is the
lack of a control group. Yet studies on desensitization effectiveness
using comparable control groups (snake or rat phobic §§) show non-
significant changes in fear reduction for the phobias over time
(Miller, 1971; Hekmét, 1973; Barrett, 1969). A look at percentage
change scores on dependent measures of other studies as compared to
the present study's percentage change scores shows the lack of change

in the control groups clearly. Percentage change scores of dependent
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measures (pre to post) used in the present study were: EMG level -32%,
heart rate +2%, state anxiety - 26%, and distance from phobic object
-28% for the high trait anxiety group; for the low trait anxiety group,
percentage change scores were -25% for EMG level, +1% for heart rate,
-28% for state anxiety, and -51% for distance; for both groups com-
bined, EMG level reduced 29%, heart rate +1%, state anxiety -27%, and
distance -40%. A comparabie study using a control group was the Miller,
et al. (1976) treatment study for dental phobics which yielded per-
centage change scores of -42% for EMG level and -45% for state anxiety
for the EMG biofeedback group; -50% for EMG level and ;37% for state
anxiety for the pfogressive relaxation group; and the control group
showed only slight changes, EMG level -6% and state anxiety +3%. The
Miller (1971) study on desensitization effectiveness included approach
scores that can be compared to the distance measure used in the pres-
ent study. The percentage change scores for the desensitization'group
with therapeutic instructions were -U6% for avoidance, and -64% for
subjective anxiety. Percentage change scores for the group receiving
péeudotherapy with therapeutic instructions were -15% for avoidance
and -52% for subjective anxiety. The no treatment control percentage
change scores were -2% for avoidance and -13% for subjeétive anxiety.
Hekmat's (1973) study comparing the effectiveness of systematic desen-
éitization, semantic desensitization, and implosive therapy resulted
in percentage change scores of -73% for the behavior avoidance test
and -L4% for subjective anxiety for the systematic desensitizatioﬁ
group. The scores for the control group were -2% for the behavior
avoidance test and -4% for subjective anxiety. From these results,

the conclusion can be made that the treatment used in the present
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study resulted in greater changes than the changes for control groups
used in comparable studies.

Another point already mentioned in the discussion of concordance
was that after treatment, differences among specific response system
relatidnships were found between the two anxiety groups. On the post
test, the high trait anxiety group showed significantly different re-
lationships between distance from the phobic object‘and EMG level and
between distance from the phobic object and STAI-State anxiety than
the low group. For both relationships, the high positive correlation
for the high trait anxiety group differed from the negative corfela—
tions for the low anxiety group. Therefore, treatment did affect the
two anxiety groups differently. To return to the issue of concordance,
treatment‘increased'concordance for the high trait‘anxiety group be-
tween muscle tension and behavioral avoidance. However, for the low -
trait anxiety group, treatment decreased concordance between heart
rate and muscle tension and also between cognitive anxiety‘and behav-
ioral avoidance. Treatment appears to have uncoupled the two physio;‘
logical responses as well as the subjective and behavioral systems
for the low trait anxiety group. Looking at just the relationship
between behavioral avoidance and muscle tension before treatment, the
low trait anxiety Ss appeared to keep avoidance inversely dependent
upon degree of muscle tension; the more tension, the less avoidance-—- .
the less tension, the mofe avoidance. Assuming tension preceded
avoidance, low trait anxidus Ss once relaxed felt the need to stay
relaxed; thus they exhibited more avoidance. However, once these Ss
felt tense they might as well not avoid a fearful stimulus to maintain

a "relaxed image" since it was evident that they were already tense.
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People ﬁho describe themselves as typically relaxed may let this ex-
pectation influence their behavior in phobic situations.

After treatment, the high trait anxiety group showed a more
direct relationship between behavioral avoidance and musclé tension;
the more tenéion, the more avoidance and the less tension, the less
avoidance. Clearly, this finding represents a more concordant rela-
tionship between behavipr and level of muscle tension than the one
found for the low trait anxiety Ss prior to treatment.

In conclusion, the present study was an attempt to discover the
effects of individual differences in trait anxiety on concordance of
response systems before and after a treatment for phobias. Results
showed that the two anxiety groups differed in initial concordance
in a more specific fashion than anticipated. Treatment was found to
affect more concordance improvement for the high trait anxiety group
and to cause an uncoupling of at least two pairs of response systems
in the low trait anxiety Ss. Both anxiety groups did show significant
treatment effects in all response systems examined in this study with
the exception of heart rate due to the specificity of the biofeedback
training for muscle tension.

The results of the present study have implications for future
research on individual differences in concordance as they relate to
gpecific effects of various treatments for anxiety. A major question
on the importance of concordant improvement in response systems remains
to be answered. If the treatment used in the present study was effec-
tive in significantly reducing most of the dependent measures of fear,
then what do the group differences in concordance after treatment

found in this study imply? A follow-up study on the Ss used in the
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present study could answer this question. If Ss in the high trait
anxiety group (the group more concordant after treatment) maintained
or increased their reductions on measures of fear and avoidance on a
six month follow-up and the low trait group did not, then it could be
hypothesized that more concordance leads to synchrony (changes in
fear and avoidance that vary together over time). Then the relation-
ship of more concordance in the improved direction after treatment
leading to a longer lasting improvement would be clear. However, if
both anxiety groups showed no difference in fesponse to the follow-up,
then the importance of achieving concordance aﬁong response systéms
could be questioned.

Another suggestion for future research is to try and reﬁove the
specificity effects of EMG training by conditioning heart rate de-
creases as well since heart rate was the physiological system measured
in this study that showed no reliable change after treatment.

The present study was designed to test only one of Hodgson and
Rachman's hypotheses; however, they offered several others in their
1974 article that couldllead to research on differences in concord-
ance among response systems. One hypothesis is that concordance be-
tween response systems will be greater under low levels of demand and
high levels of demand will produce discordance. They cite results
from two studies Miller and Bernstein (1972) and Bandura and Barab
(1973) that suggest that a high level of demand partially uncoupled
the behaviofal response system from other response systems. Their ex-
planation for this is that highly motivated Ss (those under high de-
mand) afe able ﬁo control a tendency for flight or avoidance in spite

of autonomic and subjective signs of fear. Another hypothesis involves
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synchrony and states that the degree of synchrony resulting from a
therapeutic intervention will be a function of the particular thera-
peutic technique employed. The previous finding of partial uncoupling
of fear and avoidance under conditions of high demand suggests that
desensitization and flooding (implosive) approaches to treatment may
differentiélly affect changes among response systems over time. The
present study used the same desensitization treatment for all Ss, but
future research on phobias could examine differential effects of de-
sensitization and flobding on synchrony as Hodgson énd Rachman (197h)
see desensitization as being a low demand treatment and flooding as‘
being a high demand treatment. The present study varied the hierarchy
presentation typically used in desensitization to one that progressed
from most to ieast threatening scenes in order to combine elements

. from both desensitization and implosion as several studies suggested
this procedure would result in lower levels and faster decreases in
anxiety as measured by both autonomic and subjective measures (Math-
ews and Shaw, 1973; Lang, 1970). The next hypothesis is that the
degree of concordance between measures in different responée systems
after a treatment intervention; will increase during the follow-up
period. This will be tested in the planned six month follow-up for
the Ss used in the present study. The last hypothesis states that in
the treatment of phobic behavior, the desynchrony between physiologi-
cal and other measures will be greater for skin-conductance than for
heart rate. Hodgson and Rachman (197L4) have found that several stud-
ies measuring physiological responses in order to assess changes in
phobic behavior have feported some amount of agreement between sub-

Jective changes and heart rate changes. However, skin-conductance
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does not show this agreement and may be influenced by factors other
than fear. There are a number of studies that failed to show consist-
ent reductions in skin-conductance responses to phobic stimuii after
desensitization (Leitenberg, et al., 1969; Lang, et al., 1970; Lomont
and Edwards, 1967;‘Gillan and Rachman, 1974). The present study did
not measure skin-conductance but used heart rate as a physiological
measure of fear instead. As mentioned before, the lack of treatment
success in consistently reducing heart rate was seen to be a result of
the specificity effect of the EMG training.

It appears that there are still many avenues for research on
conéordance among response systems, individual differences and dif-
ferences in treatment effectiveness on concordance yet to be explored.

"eure" is one that re-

‘The best measure of treatment effectiveness or
sults in improvement across all response systems that maintain a dié—
order over a period of time. Studies that shed light on effective

treatments for stress-related diseases that are so prevalent in our

society are particularly needed.



REFERENCES

Anderson, N. H. & Nakamura, D. Y. Avoidance decrement in avoidance
conditioning. Journal of Comparative and Physiological Psychol-
ogy, 196k, 57, 196-20L.

Bandura, A. Principles of Behavior Modification. New York: Holt,
Rinehart & Winston, 1969.

Bandura, A. & Barab, P. G. Processes governing disinhibitory effects
through symbolic meaning. Journal of Abnormal Psychology, 1973,
82, ‘1-9.

Barrett, C. L. Systematic desensitization versus implosive therapy.
Journal of Abnormal Psychology, 1969, I&, 587-592.

Basmajian, J. V. Muscles alive: Their functions revealed by electro-
myography (2nd. ed.). Baltimore: Williams & Wilkins, 1967T.

Baum, M. Rapid extinction of an avoidance response following a period
of response prevention in the avoidance apparatus. Psychological
Reports, 1966, 18, 59-6k.

Baum, M. Dissociation of respondent and operant processes in avoiding

learning. Journal of Comparative Physiological Psychology, 1969,
67, 83-88.

Baum, M. Extinction of avoidance responding through response preven-
tion (flooding). Psychological Bulletin, 1970, Tk, 276-28k4.

Baum, M. Extinction of an avoidance response in rats via response
prevention (flooding): a test for residual fear. Psychological
Reports, 1971, 28, 203-208.

Bendig, A. W. The development of a short form of the manifest anxiety
scale. Journal of Consulting Psychology, 1956, 20, 38L.

Bernstein, D. A. & Paul, G. L. Some comments on therapy analogue re-
search with small animal "phobias'". Journal of Behavior Therapy
and Experimental Psychiatry, 1971, 2, 225-23T7.

Black, A. H. The extinction of an avoidance résponse under curare.
Journal of Comparative Physiological Psychology, 1958, 519-52L4.

52



3

Black, A. H. Heart rate changes during avoidance learning in dogs.
Canadian Journal of Psychology, 1959, 13, 229-2L2,

Borkovec, T. D. Effects of expectancy on the outcome of systematic
desensitization and implosive treatments for analogue anxiety.
Behavior Therapy, 1972, 3, 29-L0.

Boulougouris, J. C. & Marks, I. M. TImplosion (flooding): A new treat-
ment for phobias. British Medical Journal, 1962, 2, T721-T23.

Boulougouris, J. D., Marks, I. M. & Marset, P. Superiority of flood-
ing (implosion) to desensitization for reducing pathological fear.
Behaviour Research and Therapy, 1971, 9, T-16.

Bresnahan, E. L. & Riccio, D. C. Effects of variation in stimulus
similarity and response requirement during pre-shock upon subse-
quent one-way active avoidance learning. Canadian Journal of
Psychology, 1970, 24, L27-L433.

Brown, J. S. Factors effecting self-punitive behavior. In B. A.
Campbell & R. M. Church (Eds.), Punishment and aversive behavior.
New York: Appleton-Century-Crofts, 1969, L67-51k.

Budzynski, T. H. Biofeedback procedures in the clinic. §Seminars in
Psychiatry, 1973, 5, 537-5LT.

Budzynski, T. H. & Stoyva, J. M. An instrument for producing deep
muscle relaxation by means of analog information. feedback. Jour-
nal of Applied Behavior Analysis, 1969, 2, 231-237.

Bull, J. A. & Overmier, J. B. Transfer of control of avoidance is not
dependent upon the maintenance of the original discriminative
response. Proceedings of the APA, 1968.

Calef, R. A. & MacLean, G. D. A comparison of reciprocal inhibition
and reactive inhibition therapies in the treatment of speech
anxiety. Behavior Therapy, 1970, 1, 51-58.

Cooke, G. The efficacy of two desensitization procedures: An analogue
study. Behaviour Research and Therapy, 1966, 4, 17-2L.

Coons, E. E., Anderson, N. H. & Myers, A. K. Disappearance of avoid-
ance responding during continued training. Journal of Compara-
tive and Physiological Psychology, 1960, 53, 290-292.

Crowe, M. J., Marks, I. M., Agras, W. S. & Leitenberg, H. Time-
limited desensitization, implosion and shaping for phobic pa-
tients: A crossover study. Behaviour Research and Therapy,
1972, 10, 319-328.

Coursey, R. D. Electromyographic Feedback as a Relaxation Technique.
Biofeedback & Self Control. Aldine Publishing Co., Chicago,
1975-76, 201-210.




54

Davison, G. C. The influence of systematic desensitization, relaxa-
tion, and graded exposure to imaginal aversive stimuli on the
modification of phobic behavior. Unpublished doctoral disserta-
tion, Stanford University, 1965.

Davison, G. C. Systematic desensitization as a counter-conditioning
process. Journal of Psychology, 1968, 73, 91-99.

Davison, G. C. & Valins, S. On self-produced and drug-produced re-
laxation. Behaviour Research and Therapy, 1968, 6, L01-402.

Davison, G. C. & Valins, S. A reply to Wolpe's critique regarding
self-produced and drug-produced relaxation. Behavior Research
and Therapy, l970,_§, 107-108.

Davison, G. C. & Wilson, B. T. Processes of fear-reduction in sys-
tematic desensitization: Cognitive and social reinforcement
factors in humans. Behavior Therapy, 1973, 4, 1-21.

DeGood, D. E. & Adams, A. 3. Control of Cardiac Response under Aver-
sive stimulation: Superiority of a heart rate feedback condi-
tion. Biofeedback and Self-Regulation, 1976, Vol. 1, No. k4,
373-386.

DeMoor, W. Systematic desensitization versus prolonged high intensity
stimulation (flooding). Journal of Behavior Therapy and Experi-
mental Psychiatry, 1970, 1, L5-52.

De Toledo,. L. & Black, A. H. Effects of preshock on subsequent avoid-
ance conditioning. Journal of Comparative Physiological Psychol-

ogy, 1967, 63, 493-499.

DiCara, L. V. Learning in the autonomic nervous system. Scientific
American, 1970, 222, 30-39.

Ellis, A. Reason and Emotion in Psychotherapy. New York: Lyle
Stuart, 1962.

Estes, W. K. & Skinner, B. F. Some quantitative properties of anxiety.
Journal of Experimental Psychology, 1941, 29, 390-L00.

Evans, M. B. Procedures for a high demand behavioral avoidance test
and for a diagnosis/treatment subject expectancy manipulation:
Brief note. Behavior Therapy, 1975, 6, T2-TT.

Eysenck, H. J. A theory of the incubation of anxiety/fear responses.
Behaviour Research and Therapy, 1968, 6, 309-322.

Eysenck, H. J. The Dynamics of Anxiety and Hysteria. London: Rout-
ledge & Kegan Paul, 1957.

Fazio, A. F. Treatment components in implosive therapy. Journal of
Abnormal Psychology, 1970, 76, 211-219.




55

Frumkin, K. & Brookshire, K. H. Conditioned fear training and later
avoidance learning in the goldfish. Psychonomic Science, 1969,
16, 159-160.

Gaupp, L. A., Stern, R. M. & Galbraith, G. G. False heart rate feed-
back and reciprocal inhibition by aversion relief in the treat-

ment of snake avoidance behavior. Behavior Therapy, 1972, 3,
7-20.

Geer, J. H. The development of a scale to measure fear. Behaviour
Research and Therapy, 1965, 3, 45-53.

Gillan, P. & Rachman, S. An experimental investigation of desensiti-
zation in phobic patients. British Journal of Psychiatry, 19Tk,
12k, 392-Lo1.

Gray, J. The Psychology of Fear and Stress. Weidenfeld & Nicolson,
London, 1971.

Green, E. E., Green, A. M. & Walters, E. D. Biofeedback training for
anxiety tension reduction. Annals of New York Academic of Sci-
ence, 1973, 233, 157-161.

Green, E. E., Walﬁers, E. D., Green, A. M. & Murphy, G. Feedback tech-
nique for relaxation. Psychophysiology, 1969, 6, 371-37T.

Hart, J. D. Fear reduction as a function of the assumption and suc-
cess of the therapeutic role. Unpublished Master's thesis, Uni-
versity of Wisconsin, 1966. Cited in Lang, P. J., Fear reduction
and fear behavior: Problems in treating a construct. Research
in Psychotherapy, 1969, 3, 90-102.

Hekmat, H. Systematic versus semantic desensitization and implosive
therapy: A comparative study. Journal of Consulting and Clini-
cal Psychology, 1973, Vol. 40, No. 2, 202-209.

Herrnstein, R. Method and theory in the study of avoidance. Psychol-
ogical Review, 1969, 76, 49-69.

Hodges, W. F. The effects of success, threat of shock and failure on
anxiety. (Unpublished doctoral dissertation, Vanderbuilt Uni-
versity), Ann Arbor, Mich.: University Microfilms, 1967.

Hodges, W. F. and Spielberger, C. D. The effects of threat of shock on
heart rate for subjects who differ in manifest anxiety and fear of
shock, Psychophysiology, 1966, 2, 287-29k.

Hodgson, R. & Rachman, S. Desynchrony in measures of fear. Behaviour
Research and Therapy, 197k, 12, 319-326.

Izard, C. E. Patterns of Emotions: A new analysis of anxiety and de-
pression. Academic Press, New York and London, 1972, p. 57.




56

Jacobson, E. Progressive relaxation. Chicago: University of Chicago
Press, 1938.

Kamin, L. J., Brimer, C. J. & Black, A. H. Conditioned suppression
as a monitor of fear of the CS in the course of avoidance train-
ing. Journal of Comparative Physiological Psychology, 1963, 56,
L97-501.

Kazdin, A. E. The effect of suggestion and pretesting on avoidance
reduction in fearful subjects. Journal of Behavior Therapy and
Experimental Psychology, 1973, L4, 213-221.

Krapfl. J. E. Differential ordering of stimulus presentation and semi-
automated versus live treatment in the systematic desensitization
of snake phobia. Unpublished doctoral dissertation, University
of Missouri, 1968. ‘

Krapfl, J. E. & Nawas, M. M. Differential ordering of stimulus pre-
sentation in systematic desensitization. Journal of Abnormal

Psychology, 1970, 75(3), 333-337.

Lang, P. J. Experimental studies of desensitization psychotherapy.
In J. Wolpe, A. Salter, & L. J. Reyna (Eds.), The conditioning
therapies. New York: Holt, Rinehart and Winston, 196L, 38-53.

Lang, P. J. Psychotherapy, pseudotherapy, and behavior therapy.
Paper presented at the Annual Meeting of the Midwestern Psycho-
logical Association, Chicago, May, 1965b.

Lang, P. J. Fear reduction and fear behaviour. In Research on Psy-
chotherapy, Vol. III. American Psychological Association, 1968,
Washington.

Lang, P. J. ©Stimulus control, response control and the desensitiza-
tion of fear. In Learning Approaches to Therapeutic Behaviour
Change. 1970 (Ed., D. J. Levis), Aldine, Chicago.

Lang, P. J., Melamed, B. G. & Hart, J. A psychophysiological analysis
of fear modification using an automated desensitization procedure.
Journal of Abnormal Psychology, 1970, 72, 220-23k.

Lang, P. J. The application of psychophysiological methods to the
study of psychotherapy and behaviour modification. In Handbook
of Psychotherapy and Behavior Change (Eds., A. E. Bergin &

S. L. Garfield), Wiley, New York, 1971.

Lang, P. J. & Lazovik, A. D. The experimental desensitization of
phobia. Journal of Abnormal Social Psychology, 1963, 68, 519-525.

Lang, P. J., Lazovik, A. D. & Reynolds, D. J. Desensitization, sug-
gestibility, and pseudotherapy. Journal of Abnormal Psychology,
1965, 70, 395-Lo2.




57

Lazarus, A. A. Group therapy of phobic disorders by systematic de-
sensitization. Journal of Abnormal and Social Psychology, 1961,
63, 504k-510.

Lazarus, A. A. The results of behavior therapy in 126 cases of severe
neurosis. Behaviour Research and Therapy, 1963, 1, 69-T9.

Leitenberg, H., Agras, W. S., Barlow, D. H. & Oliveau, D. C. The con-
tribution of selective positive reinforcement and therapeutic
instructions to systematic desensitization therapy. Journal of
Abnormal Psychology, 1969, Th, 113-118.

Leitenberg, H., Agras, W. S., Butz, R. & Wincze, J. P. Relationship
between heart rate and behavioural change during the treatment
of phobias. Journal of Abnormal Psychology, 1971, 78, 59-68.

Lick, J. & Bootzin, R. Expectancy factors in the treatment of fear:
Methodological and theoretical issues. Psychological Bulletin,
1975, Vol. 82, No. 6, 917-931. ’

Lomont, -J. F. & Edwards, J. E. The role of relaxation in systematic
desensitisation. Behaviour Research and Therapy, 1967, 5, 11-25.

Malleson, N. Panic and phobia: A possible method of treatment. The
Lancet, 1959, 1, 225-22T.

Marks, I. & Gelder, M. A. Severe agoraphobia. A controlled prospec-
tive trial of behaviour therapy. British Journal of Psychiatry,
1966, 112, 309-320.

Marks, I. M., Marset, P., Boulougouris, J. & Huston, J. Physiological -
accompaniments of neutral and phobic imagery. Psychological Med.,
1971 E ls 299‘307 .

Mathews, A. & Shaw, P. Emotional arousal and persuasion effects in
flooding. Behaviour Research and Therapy, 1973, 11, 587-598.

Mealiea, W. L. The comparative effectiveness of systematic desensi-
tization and implosive therapy in the elimination of snake phobia.
Unpublished doctoral dissertation, University of Missouri, 1967.

Miller, N. E. Learning of visceral and glandular responses. Science,

1969, 163, U3l-LLs.

Miller, S. B. The contribution of therapeutic instructions to system-
atic desensitization. Unpublished doctoral dissertation, Univer-
sity of London, 1971.

Miller, S. B. The contribution of therapeutic instructions to system-
atic desensitization. Behaviour Research and Therapy, 1972,
Vol. 10, 159-169.




58

Miller, B. V. and Bernstein, D. A. Instructional demand in a behav-
ioural avoidance test for claustrophobic fears. Journal of Ab-
normal Psychology, 86, 206-210.

Miller, B. V. & Levis, D. J. The effects of varying short visual ex-
posure time to a phobic test stimulus on subsequent avoidance
behaviour. Behaviour Research and Therapy, 1971, 9, 17-21.

Miller, H. R. & Nawas, M. M. Control of aversive stimulus termination
in systematic desensitization. Behaviour Research and Therapy,

1969, 7, 57-61.

Miller, M., Murphy, P., Miller, T. & Smoose, A. The effects of EMG
feedback and progressive relaxation training on stress reactions
in dental patients. Biofeedback and Self-Regulation, 1976, 1(3).

Morganstern, K. P. Implosive therapy and its procedures: A critical
review. Psychological Bulletin, 1973, T9, 318-33k.

Mowrer, O. H. On the dval nature of learning: A re-interpretation
of "conditioning" and "problem-solving." Harvard Educational Re-
view, 1947, 17, 102-1L48.

Murphy, C. M. & Bootzin; R. R. Active and passive participation in the
contact desensitization of snake fear in children. Behavior
Therapy, 1973, E, 203-211.

Nawas, M. M. The effects of implanted suggestion for success and fail-
ure on the outcome of systematic desensitization. In R. D. Rubin,
H. Fensterheim, J. D. Henderson & J. P. Ullman (Eds.), Advances
in Behavior Therapy, New York: Academic Press, 1970.

O'Neil, D. G. & Howell, R. J. Three modes of hierarchy presentation
in systematic desensitization therapy. Behaviour Research and

Therapy, 1969, T, 289-29L.

Paul, G. L. Insight versus desensitization in psychotherapy. Stan-
ford: Stanford University Press, 1966.

Rachman, S. Aversion therapy: Chemical or electrical? Behaviour
Research and Therapy, 1965, 2, 289-300.

Rachman, S. Pain-elicited aggression and behaviour therapy. Psycho-
logical Record, 1965, 15, 465-L67. (b)

Rachman, S. Studies in desensitization-I: The separate effects of
relaxation and desensitization. Behaviour Research and Therapy,

19653 _3_) 2)45"252- (C)

Rachman, S. Studies in desensitization-II: Flooding. Behaviour Re-
search and Therapy, 1966, L4, 1-6. (a)




59

Rachman, S. Studies in desensitization-III: Speed of generalization.
Behaviour Research and Therapy, 1966, 4, 7-15. (b)

Rachman, S. & Hodgson, R. An experimental study of the implosion
technique. Behaviour Research and Therapy, 1970, 8, 21-28.

Rachman, S. & Hodgson, R. Synchrony and desynchrony in fear and
avoidance. Behaviour Research and Therapy, 19Tk, 12, 311-318.

Ramsay, R. W., Barends, J., Breuker, J. & Kruseman, A. Massed versus
spaced desensitization of fear. Behaviour Research and Therapy,
1966, 4, 205-20T7. |

Rachman, 5. & Hodgson, R. Synchrony and desynchrony in fear and
avoidance. Behaviour Research and Therapy, 197k, 12, 311-318.

Raskin, M., Johnson, G. & Rondestvedt, J. W. Chronic anxiety treated
by feedback-~induced muscle relaxation: A pilot study. Archives
of General Psychiatry, 1973, 28, 263-266.

Reeves, J. L. & Mealiea, W. L. Biofeedback-assisted cue-controlled
relaxation for the treatment of flight phobias. Journal of
Behavior Therapy and Experimental Psychiatry, 1975, §, 105-109.

Reinking, R. H. & Kohl, M. L. Effects of various forms of relaxation
training on physiological and self-report measures of relaxation.
Biofeedback and Self-Control, Aldine Publishing Co., Chicago,
1975-76, 218-223.

Riccio, D. C. & Silvestri, R. Extinction of avoidance behavior and
the problem of residual fear. Behaviour Research and Therapy,
1973) l_]:_a 1-9.

Rohrbaugh, M., Rieccio, D. C. & Arthur, A. Paradoxical enhancement
of conditioned suppression. Behaviour Research and Therapy,
in press.

Schacter, S. The interaction of cognitive and physiological deter-
minants of emotional states. In P. H. Leiderman and D. Shapiro,
eds., Psychobiological Approaches to Social Behavior. ©Stanford,
Cal., Stanford University Press, 196k,

Seligman, M. E. P. & Johnston, J. C. Cognitive theory of avoidance
learning: In F. J. Mcguigan and D. B. Lumsden, Contemporary
approaches to conditioning and learning. New York: Halstead
Press, 1973, 69-110.

Seligmah, M. E. P., Maier, S. F. & Solomon, R. L. Unpredictable and
uncontrollable aversive events. In F. R. Brush (ed.), Aversive
conditioning and learning. New York: Academic Press, 1971,

3L47-400.




60

Shannon, D. T. & Wolff, M. E. The effects of modeling in reduction
of snake phobia by systematic desensitization. Urbana, Ill.:
University of Illinois, 1967.

Shapiro, D., Crider, A. B. & Turskey, B. Differentiation of an auto-
nomic response through operant reinforcement. Psychonomic Sci-
ence, 1964, 1, 1L47-1L8.

Shapiro, D., Tursky, B. & Schwartz, G. E. Differentiation of heart
rate and blood pressure in man by operant conditioning. Psycho-
somatic Medicine, 1970, 32, 417-L23.

Smith, R. E. & Nye, S. L. A comparison of implosive therapy and sys-
tematic desensitization in the treatment of test anxiety. Jour-
nal of Consulting and Clinical Psychology, 1973, 41(1), 37-k2.

Solomon, R. L. & Wynne, L. C. Traumatic avoidance learning acquisi-
tion in normal dogs. Psychological Monographs, 1953, 67 (k,
Whole No. 35k).

Spence, J. T. & Spence, K. W. The motivational components of manifest
anxiety: Drive and drive stimuli. In C. D. Spielberger (Ed.),
Anxiety and Behavior. New York: Academic Press, 1966, 291-326.

Spielberger, C. D. The effects of anxiety on compléx learning and
academic achievement. In C. D. Spielberger (Ed.), Anxiety and
Behavior. New York: Academic Press, 1966b, 361-398.

Spielberger, C. D., Gorsuch, R. L. & Lushene, R. E. Manual for the
State-Trait Anxiety Inventory. Palo Alto, California: Consult-
ing Psychologists Press, 1970.

Spielberger, C. D. & Smith, L. H. Anxiety (drive), stress, and serial-
position effects in serial-verbal learning. Journal of Experi-
mental Psychology, 1966, T2, 589-595.

Taylor, J. A. A personality scale of manifest anxiety. dJournal of
Abnormal and Social Psychology, 1953, 48, 285-290.

Tolman, E. C. & Gleitman, H. - Studies in learning and motivation, I.
Equal reinforcements in both end-boxes, followed by shock in one
end box. Journal of Experimental Psychology, 1949, 39, 810-819.

Valins, S. & Ray, A. Effects of cognitive desensitization on avoidance
behavior. Journal of Personality and Social Psychology, 1967, T,
345-350.

Venables, P. H. and Martin, I. (Eds.). A manual of psychophysiological

methods. New York: John Wiley & Sons, 1967.

Wickramasekera, I. Instructions and EMG feedback in systematic desen-
sitization: A case report. Behavior Therapy, 1972, 3, 460-L465.




61

Wilkins, W. Desensitization: Social and cognitive factors underly-
ing the effectiveness of Wolpe's procedure. Psychological Bul-
letin, 1971, 76, 311-31T.

Willis, R. W. & Edwards, J. A. A study of the comparative effective-
ness of systematic desensitization and implosive therapy. Be-
haviour Research and Therapy, 1969, 7, 387-395.

Wolpe, J. Psychotherapy by reciprocal inhibition. Stanford: Stan-
ford University Press, 1958.

Wolpe, J. & Lazarus, A. A. Behavior Therapy Techniques: A Guide to
the Treatment of Neurosis. New York: Pergamon Press, 1966.

Wolpe, J., Salter, A. & Reyna, J. The Conditioning Therapies: The
Challenge in Psychotherapy. New York: Holt, Rinehart & Winston,
196k,

Wolpin, M. & Raines, J. Visual imagery, expected roles and extinction
as possible factors in reducing fear and avoidance behavior.
Behaviour Research and Therapy, 1966, 4, 25-37.




APPENDIXES



APPENDIX A

LITERATURE REVIEW

63



6l

On the basis of observations of experimental studies on anxiety,
Wolpe (1958) devised a counterconditioning hypothesis for eliminating-
maladaptive anxiety. He called this the "reciprocal inhibition princi-
ple" which means the anxiety-evoking potential of a given stimulus
will be permahently weakened, if a response antagonistic to anxiety
can be made to occur in the presence of the anxiety—evoking stimulus.
Wolpe then focused on Jacobson's (1938) progressive relaxation train-
ing and found it to be.capable of producing a response pattern that
was incompatible with anxiety. In the early 1950's Wolpe devised a-
form of treatment for reducing human anxiety which he called "system-
atic desensitization". The incompatible response was deep muscle re-
laxation aﬁd the counterconditioning procedure was followed by pre-
senting anxiety-eliciting stimuli through imagery. The stimuli were
arranged in a hierarchical order and presented from least to most
disturbing.

Systematic desensitization is a treatment which includes:

l) training in deep relaxation, 2) construction of hierarchies of
anxiety-eliciting stimuli, 3) desensitization proper--the graduated
pairing, through imagery, of anxiety-eliciting stimuli with the re-
laxed state. Many variations of the above three sets of operétions
are possible when searching for the most effective desensitization
treatment for a given disorder.

Relaxation training is usually done with a shortened version of
Jacobson's (1938) progressive relaxation training. The client is
taught to relax by successively tensing and releasing muscle groups
in the body on instruction from the thefapist. - This process is often

" aided by suggestions of warmth, relaxation, and calmness. The usual
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procedure for relaxation training is to use about half of each therapy
hour to achieve relaxation, and to have the client practice at home
between sessions.

Aniiety hierarchies are graded lists of anxiety eliciting stimuli
that are constructed during the first half of the sessioﬁ when relax-
ation begins. Before desensitization proper, the client's imagery is
evaluated to assure that imaging the feared stimuli does elicit
anxiety.

The procedure for desensitization proper is as follows:

A deep state of relaxation is induced, and in-
structions are given to signal even the slight-
est degree of tension, discomfort, or anxiety.
The lowest item in a hierarchy is then presented
by verbal instructions from the therapist, after
which the therapist pauses briefly to allow unim-
peded imagination of the item. After the appro-
priate exposure time, the client is instructed
to stop visualizing the scene and merely continue
relaxing. ZFEach hierarchy item is repeated at
least twice, working up the hierarchy from weak-
est to strongest stimuli. The therapist ensures
that higher items are not presented until each
lower item can be imagined without disturbance.
Should any item result in disturbing reactions,
the client is immediately instructed to stop
visualizing the scene and relaxation is again in-
duced. Each session is concluded with a "success- -
ful" item presentation, and following sessions
begin where previous sessions terminate, until
all hierarchies have been completed (Paul, 1969,

p. 69).

Although systematic desensitization has been successfully used
as a treatment for disorders other than phobias; the present review
will cover only those studies relevant to the present study (phobia-
related studies).

The first controlled study on systematic &esensitization therapy

was Lang and Lazovik's (1963) investigation involving snake phobic
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undergraduates. The assessment procedures included in this study
were the 50-item FSS (Fear Survey Schedule) and the FSS snake item
rated on a T point self-report scale. Ss were divided into two
matched groups, an experimental group (n=13) and a contfol group
(n=11). The experiment was divided into two parts: training (5
sessions of 45 minutes duration) and desensitization proper (11 ses-
sions). Later, an additional 10 Ss were given the desensitization
treatment and 10 others were given a "pseudotherapy" to control for
placebo effects. In the pseudotherapy procedure, Ss were hypnotized,
given relaxation suggestions and asked to visualize pleasant scenes
for the first third of each session. The last two-thirds of the
session were arranged so that 8s went through hierarchies of non-
anxiety aspects of their lives. This procedure controlled for amount
of contact with the therapist, used the same therapist as the experi-
. mental group, and controlled for relaxation, hierarchies, and provided
a rationale for therapy. ﬁesults showed that the desensitization
group significantly improved in reduction of phobic behavior. Both
.subjective ratings of fear and overt avoidance behavior improved and
gains were still evident or increased at the 6-months follow-up. This
- investigation was well-controlled and did show some éoncordance and
synchrony among the subjective and behavioral measures; however, re-
sults would have been more complete with thé addition of an autonomic
measure.

Another well-controlled study on the efféctiveness of desensiti-
zation was carried out by Davison (1965). He used 28 non-psychiatric
female Ss all of whom demonstrated excessive fear of snakes. The

Ss were divided into four groups as follows: Group I received
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desensitization under relaxation; Group II received relaxation train-
ing but were given irrelevant images to consider while relaxing;
Group 3 was given desensitization without relaxation; and Group U4 re-
ceived no active treatment but was assessed prior to and after the
experiment was completed. The same therapist ran the treatments for
all Ss. Results showed that the "desensitization under relaxation"
group showed greater improvements than the other three groups, which
did not diffef. Davison showed that it is not relaxation or desensi-
tization alone that reduce fear; but a combination of both is required.
Rachman (1965b) reported a similar result. Four small groups of
spider phobic Ss were assigned to the following groups: desensitiza-
tion Wifh relaxation, desensitization without relaxation, relaxation
only, and no-treatment controls. The effects of treatment were as-
sessed by subjective reports, avoidance tests, and fear estimates.
Marked reductions in fear were found only in the desensitization with
relaxation group, and it was concluded thét the combination of relax-
ation and desensitization was more effective than separate treatménts.
Paul (1966) presented the first extensive factorial study of S.D.
therapy as compared to traditional psychotherapeutic techniques. This
study is worth mentioning even though the 96 Ss were being treated
for interpersonal-performance anxiety rather than specific phobias.
After an initial stress aésessment (§§_were required to present a
speech to an unfamiliar audience--where shortly before presentation,
subjective, physiological (pulse rate and palmar sweat, and behavioral
measures were recorded), Ss were assigned to five separate groups.
These groups were: 1) S.D., 2) insight-oriented psychotherapy,

3) attention-placebo treatment, 4) no-treatment "waiting list" controls,



and 5) no-contact controls. Five experienced therapists conducted

the treatments. The 5 weekly, ope—hour sessions were taped and ob-
served by the investigator and a TOS (Therapist brientation Sheet )

was filled out to control for technique usage in the insight-oriented
therapy. The results showed that on all 3 measures (cognitive, behav-
iorai, ahd physiological) the group treated by desensitization showed
significantly greater reduction than the untreated controls. Desen-
sitization was considered to be superior to both the attenfion—placebo
or insight-oriented treatments. The desensitization group was the
only one showing a significant reduction on physiological measures.

A carefully implemented two-year follow-up was included and percent-
ages of Ss showing significant improvements were as fsllows: S.D.-
85%, insight-oriented psychotherapy-50%, nonspecific attention-placebo-
50%, untreated controls—22%.

Cooke (1966a) compared relaxation with in-vivo exposure of fear-
ful stimuli to S.D. in an analog study. Ss were administered the
Bendig Emotionality Scale, the FSS, and a behavioral avoidance test;
also, a Fear Behavior Checklist was completed by 3 "blind" observers
behind a one-way window. The 12 Ss with the highest FBC scores were
chosen for the study and were further classified as "high and low
anxiety" on the basis of Emotionality Scale scores. Two Ss within
each level of anxiety were randomly assigned to groups to receive
1) 8.D., 2) in-vivo desensitization, or 3) no freatmeht. Both groups
were treated in four sessions and therapist characteristics were held
constant across them. The two treatment groups did not differ between
themselves, but both showed significantly greater reductions in anxiety

and avoidance than the untreated controls. The high emotionality
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group was found to show greater improvement with systematic desensi-
tization than the low emotionality group, while no differences were
found with the in vivo procedure. Since pre-post data are not pre-
sented, it becdmes hard to tell whether this finding may be a-result
of group inequalities or other factors.

A study that compared‘the effectiveness of massed and spaced
treatment sessions for S.D. was conducted by Ramsay, Barends, Breukér,
and Kruseman (1966). Twenty ﬁonpsychiatric Ss with fears of various
animals were given desensitization under conditions of massed practice
(two 4O minute sessions with 8 hierarchy items) and spaced practice
(four 20 minute sessions with L hierarchy items). This way Ss in the
two groups received the same amount of time in treatment aﬁd the same
number of item presentations. Results showed a highly significant
drop in fear due to the treatment, and the spaced practice condition’
was found to be more efficient in reducing fear.

An éxploratory investigation of the speed of generalizétion from
desensitizafion to real-life situations was describéd by Rachman
(1966). The sequence of the study was: a) The S was exposed to an
anxiety provoking stimulus involving spiders and was asked to estimate
the degree of fear he experienced. b) This was immediately followed
by desensitization treatment which lasted about 15 minutes. c) After
completion of desensitization, the S was exposed to the original stim-
ulﬁs in vivo. d) This avoidance test was repeated 24 hours later‘and
then 3 days or one week later. The study showed that reductioﬁs in
fear transferred from the‘desensitization session almost’immediately.
A little less than 50% of the Ss showed spontaneous recovery of some

degree of fear.
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Krapfl (1968) gave either socially administered S.D. or tape re-
corded S5.D. to snake phobic Ss. Behavioral avoidance tests were given
after 5 sessions of treatment and again 6 weeks later. Ss in all
treatment conditions showed increases in approach behavior while Ss
in the control gfoups showed only slight increases in approach behav-
ior that had all but disappeared at the follow-up. There were no
significant differences among the experimental éonditions, wﬁich was
interesting since one of the taped conditions involved a sequence
from most to least aversive items. Initially, this condition elicited
a high level of emotional responding and some negative reactions to
the procedure.

Valins and Ray (1967) designed a study to demohstrate that cogni-
tive labeling of one's internal physiological reactions can affect
avoidance behavior. Paid volunteers, who rated theﬁselves as fearful
of snakes, were shdwn picturesAof increasingly fearsome snakes as
well as slides with the word "shock" followed by shock stimulation.
One group was given false heartbeat feedback suggesting that their
heart rates were not affected by the snakes but were adversely af-
fected by shocks. - The qontrol group was exposed to the same tape,
but they were told the sounds they heard were meaningless. All §§
were then given a behavioral avoidance test for snakes. The results
showed that the two groups did not differ significantly‘in approach
behavior. This finding is hard to interpret because 8's initial fedr-
fulness was not objectively evaluated.

An investigation to evaluate the mechanisms of change involved
in S.D. was conducted by Davison (1968b). After the pretest assess-

ment, snake phobic Ss were randomly assigned to the following groups:
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1) 8.D., 2) pseudodesensitization, 3) exposure only, or 4) no treat-
ment. Results showed that Ss treated by systematic desensitization
exhibited a significantly greatef reduction of avoidance scores than
the other Ss. The S.D. group was the only group to show improvement
on the self-report scales, but this measure did not reach significance.
These results agree with those found in other studies (Lang and Lazo-
vik, 1963; Lang, 196L4; Lang, et al., 1965; Lang, 1965b).

O'Neil‘and Howell (1969) conducted a study tb test the effective-
ness of various modes of hierarchy presentation for reducing fear,in
30 snake phobic males. The three modes of presentation were: S.D.,
projecting photographed scenes on a screen, and enacting the same’
scene in vivo before the group. All groups showed a substantial fe-
duction in snake fear and there were no significant differences among
groups. Both behavioral and self-report measures were used to eval-
uate the progress and they seemed to correlate fairly well with each
other. This study showed that group desensitization is a practical
way to treat Ss who suffer from the same phobia andvsupports similar
findings by other researchers (Lazarus, 1961; Rachman, 1965c, 1966a,
1966b; Shannon and Wolff, 1967).

Leitenberg, Agras, Barlow, and Oliveau (1969) presented evidence
that therapeutically oriented instructions and social reinforcement
might add to progress in fear reduction of Ss treated with S.D. Qf
the two groupsiof Ss, the group of snake phobics that were told they
were participating in an experiment on visualization improved only
slightly in avoidance behavior; while the group of Ss that were told -

they were receiving a form of therapy that was known to be effective,
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and were praised for completion of hierarchy items, improved much
more. |

Nawas (1970) howe&er, did not find any differences between groups
of S5.D. §§_who were informed that they were progressing well, poorly,
or received no such information. This experiment showed a substan-
tial treatment effect and Ss awareness was clearly established. Sim-
ilar results were found in a study presenting Ss with either thera-
peutic instructions, no instruction, or misleading instructions where
all three conditions led to reductions in snake phobic behavior

(Miller, 1972).

COMPARISON OF SYSTEMATIC DESENSITIZATION

'TO FLOODING AS A TECHNIQUE

Riccio and Silvestri (1973) suggest that a more permanent elimin-
ation of avoidance behavior takes place when treatment involves ex-
tinction of motivational as well as discriminative aspects of the CS.
They hypothesized that flooding is capablg of incorporating the ex-
tinction of both the motivational and discriminative properties of
the phobic stimuli, while systematic desensitization éppears to be
mainly oriented toward changing the discriminitive prdperties of the
phobic stimuli.

During systematic desensitization S is presented
with a graded series of phobic-related scenes
while he is in a previously trained state of re-
laxation. The S is then instructed to signal the
therapist whenever these scenes disrupt his re-
laxation and he begins to experience anxiety. At
this point, S8 is directed to discontinue his imag-
ery and resume a relaxed state. In this manner,
S experiences a minimum of anxiety in response to
the images and is indeed afforded an avoidance
response to the stimuli.
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In contrast, during implosive therapy (flooding),
S is asked to imagine high intensity scenes of

the phobic object in an attempt to elicit a strong
anxiety reaction. These scenes are specifically
intended to confront S with the most' gruesome,
dreaded aspects of his fear, while denying him an
opportunity to escape the situation until his anxi-
ety has subsided. Accordingly, flooding forces S
to experience both the onset and termination of
his anxiety while in the continuous presence of
the phobic scene (1973, p. T).

Since flooded Ss are forced to experience anxiety while in the
presence of phobic images, weakening of their motivational or fear-
eliciting potential is hypothesized. However, flooding studies have
produced conflicting results. Fallures were found when Ss were flooded
for short periods (Rachman, 1965) and when it was suspected that sub-
Jects cognitively diverted their attention from the images, evidencing
avoidance (Fazio, 1970). It seems that these failures fo support the
effectiveness of flooding procedures were due to the lack of suffi-
cient time for extinction to occur (Eysenck, 1968; Rohrbaugh, Riccio
and Arthur, in press), or to the reinforcement of S's avoidance re-
sponse (cognitive shift) through anxiety reduction. Successes involv-
ing the use of flooding have been reported by several investigators
(Malleson, 1959; Boulougouris and Marks, 1962; Wolpin and Raines,
1966; Miller and Levis, 1971).

Conflicting results have been obtained from studies attempting
to compare the effigacy of flooding and systematic desensitization.
Barrett (1969) and Boulougouris, et al. (1971) found flooding was
more effective (reduced fears more quickly in phobic Ss); while Willis
and Edwards (1969), Rachman and Hodgson (1970), and Mealiea (1967)

found systematic desensitization to be more effective using similar

clients. There are other studies that have found both flooding and
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systematic desensitization to be capable of producing significant re-
ductions in fear (Calef and MacLean, 1970; and De Moor, 1970). In a
review on flooding and implosive procedures, Morganstern (1973) de-
scribes ﬁarious methodological errors (misinterpretations of data,
invaelid assumptions, and lack of proper controls) of the above men-
tioned studies, explaining that because of these deficiencies, no

real cause-effect relationships between treatment ahd outcome can be
concluded from these studies. He‘also points out the growing.interest
in the role of cognitive factors (expectancy and demand characteris-
tics) in flooding and desensitization studies (Borkovec, 1972; Davison
and Valins, 1968, 1970; Gaupp, Stern, and Galbraith, 1972; Wilkins,
1971) and concludes this is an area needing empirical research.
Mathews and Shaw (1973) suggest that anxiety level experienced by Ss,
duration of flooding themes or sessions, etc. could make up uncontrolled
differences between studies that may accouﬁt for obéerved variations.
Riccio and Silvestri (1973) tried to explain the discrepancy between
flooding and systematic desensitization results by pointing out that
the advantages of flooding techniques were offset by the tendency of
flooding 8s to cognitively remove themselves from the fearful situa-
tion. They suggest a modification of flooding where Ss are exposed
to fearful stimuli of gradually increasing intensity, but Ss are not
allowed to control CS onset or termination. This can be seen as a
combination of positive techniques from both flooding and desensiti-
zation.  This procedure allows Ss to remain receptive to treatment
(therapy) as well as increasing chances for extinguishing both the

motivational and discriminative functions of phobic stimuli.
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The items in this questionnaire refer to things and experiences that

may cause fear or other unpleasant feelings.

Write the number of

each item in the column that describes how much you are disturbed by
it nowadays.

10.
11.
12,
13.
1k,

15.
16.
1T7.
18.
19.
20.
21.
22.
23.
2k,
25.
26.
27.
28.

29.

Sharp objects

Being a passenger in
a car

Dead bodies
Suffocating
Failing a test
Looking foolish

. Being a passenger in

an airplane
Worms
Arguing with parents
Rats and Mice
Life after death
Hypodermic needles
Being criticized

Meeting someone for
the first time

Roller Coaster
Being alone
Making mistakes
Being misunderstood
Death

Being in a fight
Crowded places
Blood

Heights

Being a leader
Swimming alone
Illness

Being with drunks

Illness or injury to
loved ones

Being self-conscious

Very A
None Little Little Some Much

Very
Much Terror
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30.
31.
32.
33.
3h.
35.
36.
37.
38.
39.
Lo.
b1,

L2,
L3.

L.,
L5.
L6.
L.

L8.
49.
50.
51.

Driving a car
Meeting authority
Mental illness
Closed places
Boating

Spiders
Thunderstorms

Not being a success
God

Snakes

Cemeteries

Speaking before a
group

Seeing a fight

Death of a loved
one

Dark places
Strange dogs
Deep water

Being with a member

of the opposite sex

Stinging insects

Untimely or early death

Losing a Jjob

Auto accidents

FSi3-II (Continued)

Very A

Very

T

Jone Little Little Some Much Much Terror
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STATE ANYIETY

SELF-EVALUATION QUESTIONNAIRE
Developed by C. D. Spielberger, R. L. Gorsuch and R, Lushene
STAI FORM X-1
NAME . DATE

DIRECTIONS: A number of statements which people have
used to describe themselves are given below. Read each state-
ment and then blacken in the approprizte circle 1o the right of

AYIIMINOE

(h? slatemaent to indicae hcw; you jeel rizht now, that is, at g
this moment. There are no rizht or wrong answers. Dn not >
spend tuo much time on any une statement but give the answer S
which scems to descrite your present feelings best, E
1. 1 fcel calm (D

D T AR (0]

3. Iam tense 0}

4, T am regretful .0

5. I'fcelatease ......... .0

7. [ zin presently worrying over possible misfortunes ..., (0]

8. 'I feel rested ... . e [0}

9. I'feel h_nxicus [0}

10, I feel comfortable ... [0}
11, I feel ceil-confident ... I o}
12, T {el Bervous eeueeeneneees : : N O]
13. Tam jittery s [0}
14, 1 fcel “high strang” e 0
15 1AM NEIAXd 1roerrveiceecseesssem s et emnamnsese s mmimessaseeessmisiees D
16, T fee) comtent ovcovemvicieceemer e e . ISR O
17. Tem worried - PR [N O
18, Ufcel over-eicited and "rattled” 0]
19, T f{cel joylul . e e (0]
(0]

20, T fuel pleasant cvieicm
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TRAIT ANXIETY

SELF-EVALUATION QUESTIONNAIRE

STA! FORM X-2

NAME

DIRECTIONS: A nuinber of statements which people have
used ta deseribe themselves ace given below, Read each state-
ment and then blacken in the appropriate aircle to the right of
the statement to indivate how yuu generuily feel, There are no
right er wrong answers. 1o not spend too much time on any
one statement hut yive the ansiwer which scems Lo deseribe
how you gencraily feel,

21, THee! pleasant .o et

22, Ttire quickly oo

23, I feel hike erying

24, Dwish I could be as hiippy as others scem to be ..

25. T ain losing out on things because I can't make up my mind soon envugh ...,

26, 1120l TESLEA (oo e e e e e
27, 1 am “calm, coal, and collected™ Lo e
28. 1 feel that difficultics arc piling up so that I cannot oveicome them ... .

29. Y worry too much over something that really doesn’t matter

30, TaM DAPPY ot
31, Taminclined to lake thinys hard .o v
32, Ulack sef-confidence L v e
33,
34
35

36 Tam content e

37, Some unimportant thought runs through my mind and Lathers me

38. 1 take disappuintiments so keenly that Tean't put tham out of my mind ...

390 Tann o steady POrsOn e Jiperere st

40. T getin g stite of tension or turmoi) as 1 think over my recent coneeins and

interusts .
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The purpose of this treatment is therapeutic (i.e., to reduce
your fear of snakes). Therefore, an effective treatment which com-
bines relaxation training and viewing of various scenes of snakes
on slides will be used.

You will receive L4 (30 minute) sessions of EMG (electromyo-
graph) biofeedback. The purpose of these sessions is to train
- deep muscle relaxation. EMG biofeedback is a relatively new pro-
cedure that allows you to be aware of and learn to control the
amount of muscle tension in the frontalis muscle of your forehead.
Tension (in the form of electrical activity of the frontalis
muscle) is picked up by 3 electrodes worn on the forehead; this
electrical activity is transformed into a clicking sound that is
fed back to you through headphones. During the relaxation training,
you will e instructed to reduce the rate of the clicking sound.
This means you are actually reducing the level of tension in your
forehead muscle. You will also receive a set of relaxation instruc-
tions to use at home between your EMG relaxation sessions. After
each EMG session, find 10 minutes at home to practice the take-
home relaxation procedure. This will increase your ability to
learn how to relax.

In the last 4 (30 minute) sessions, you will be given the first
10 minutes to relax. Then, during the last portion of the session,
you will be shown slides which have different scenes of snakes on
them. These slides will be shown to you one at a time until you
indicate (and your muscle tension level indicates) that you feel
relaxed while viewing the scene. After you indicate you are re-
laxed with the slide being shown, the next slide in the sequence
will be shown to you and so on until the end of each session.

It will be necessary for you to attend all sessions in order for
the treatment to achieve its maximum benefit.

After you have completed all treatment sessions, you will come
in once more and repeat the session you had before treatment started.



APPENDIX E

INSTRUCTIONS. FOR HOME RELAXATION

83



Remember:

1.

8L

The idea is to tense each muscle group. Try to tense only
one group of muscles at a time and leave the rest of your
body relaxed.

Your breathing: fill your lungs--be a stomach breather!

Always inhale as you tense your muscles. Always exhale as
you relax.

You should practice relaxation once a day for 10 minutes
after each EMG-relaxation session.

(Notice what relaxation feels like. Discriminate between
relaxation and tension.)

Muscle Groups

1.

10.
11.
12.
13.
14,

15.

Right hand and forearm (make a fist)
Right bicep

Left hand and forearm (make a fist)
Left bicep |

Forehead (frown)

Cheek muscles (draw back corners of mouth)
Neck

Shoulders andvchest

Abdomen

Right thigh

Right calf

Right foot (arch foot, press toes down)
Left thigh

Left calf

Left foot (arch foot, press toes down)
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First, I will record your baseline for one minute, eyes shut.
Then you will have 10 minutes to relax with feedback. I will tell
you when the 10 minutes are up at which time I will turn off the
sound. I want you to open your eyes slowly and continue to relax
while I take a one minute baseline with eyes open. After that is
done we will continue with the last part of the session. I will then
tell you the instructions for the slide-viewing portion of the session.

Slide Instructions

When each slide is shown to you you are to keep looking at it as long
as it is on the screen. After you feel relaxed with viewing the slide,
signal this to me by placing your left hand over the side of the arm
of the chair. (Demonstrate to S.) After a certain time has passed,
a certain reading is reached--the next slide in the sequence will be
shown to you. If you do not feel relaxed with a slide after you have
already signaled to me, just put your left hand back on the arm of
the chair until you again feel relaxed. Do the same thing for each
slide you see. Remember not to move or wrinkle your forehead, etc.
(§§_viewed next slide after they reached the level of their eyes open
baseline or lower and after they signaled they were relaxed.)
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This questionnaire will provide information on various events
- (your menstrual cycle, medication, home relaxation exercises, etc.)
that could have influenced the physiological measures taken for this

study.

On the calendar below mark an X over the day your period started
and an 0 over the day it ended.

FEBRUARY ~ MARCH
MTWThFSS TWThFSS M TWThFSSMTWThFSS

14 151617181920 2122232hk252627 12 3 4L 56 78 9 10111213

Circle the word below the statement that best describes your exper-
ience:

1) Amount of discomfort just before period starts.

none a little some much very much

Description of discomfort. Circle any or all that apply.

moody physical discomfort irritable

2) Amount of discomfort during period.

none a little some much very much

Description of discomfort. Circle any or all that apply.

moody physical discomfort irritable

3) How many times did you do the relaxation exercises at home?
4) Did you find them helpful in learning how to relax? Circle one.

not at all a little some much very much

5) What, if any, medication did you use while participating in this
study? :

6. Did you use any particular strategy (other than the feedback) to
assist you in relaxing during the sessions? Circle one.

Yes No

If you circled Yes, describe your strategy in the space below:
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CORRELATION MATRIX FOR HIGH TRAIT GROUP

PEARSON CORRELATION COEFFICIENTS

EMGAC HRPRE HRPOS STATP STATA BATP BATA
EMGPC 0.4057 0.1972 0.3370 -0.2859 0.1083 0.0379 0.30L46
(10) (10) (10) (10) (10) (10) (10)
S$=0.122 S=0.293 S$=0.170 S=0.212 S=0.383 S=0.L459 $=0.196
EMGAC 0.4hk72 0.32k2 0.3032 0.3248 0.38LL 0.7L415
(10) (10) (10) (10) (10) (10)
S$=0.097 $=0.180 S$=0.197 S$=0.180 $=0.136 S=0.007
HRPRE 0.7h473 0.01k5 -0.0451  -0.0126 0.0437
(10) (10) (10) (10) (10)
S=0.006 S=0.48L S=0.451 S=0.L486 S=0.k452
HRPOS 0.1006 0.0662 0.2508 0.2081
(10) (10) (10) (10)
S$=0.391 S=0.L28 S=0.242  S=0.282
STATP 0.4505 0.2605 0.k202
(10) (10) (10)
S=0.096 $=0.234  S$=0.113
STATA 0.1025 0.5329
(10) (10)
$=0.389 S$=0.056
BATP 0.71L48
(10)
S$=0.010

BATA




CORRELATION MATRIX FOR LOW TRAIT GROUP

PEARSON CORRELATION COEFFICIENTS

LEMGPC LEMGAC LHRPRE LHRPOS LSTAIP LSTAIA LBATP LBATA
LEMGPC 0.8583 0.483L -6.3865 -0.30L5 -0.0k12 -0.5448  -0.1991
(10) (10) (10) (10) (10) (10) (10)
S=0.001 5=0.078 S$=0.135 5=0.196 5=0.455 3=0.052 S=0.291
LEMGAC 0.4468  -0.4239  -0.2088  -0.0LL9  -0.5166 -0.1181
(10) (10) (10) (10) (10) (10)
S=0.098 S=0.111 S$=0.281 S=0.451 S=0.063  S=0.373
LHRPRE -0.0056 -0.6380 -0.4833 -0.2kL06 0.4138
(10) - (10) (10) (10) (10)
S=0.Lok S=0.02k S$=0.079 $=0.252 $=0.117
LHRPOS 0.0860 -0.0676 0.2177 =0.3201
(10) (10) (10) (10)
S=0.Lk0oT 5=0.426 S=0.273 S5=0.184
LSTATP 0.6L63 0.5495 -0.1518
(10) (10) (10)
S=0.022 $=0.050 S$=0.338
LSTATA 0.0822  -0.348Y4
(10) (10)
S=0.411 8=0.162
 LBATP 0.5300
(10)
S$=0.058

LBATA

T6
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Means for mixed design ANOVA (Groups x Sessions x Trials) on EMG
level.

Group High Low

EMG 1.55 1.25

Sessions 1 2 3 L 5 6 7 8
Group

High (EMG) 1.62 1.76 1.62 1.43 1.59 1.51 1.43 1.ko
Low (EMG) 1.6 1.33 1.23 1.18 1.23 1.27 1.19 1.1hL

Trials 1 2 3

Sessions 1 1.66100 1.50599 1.45450
2 1.57000 1.54250 1.52650
3 1.45300 1.41650 ~1.39350
N 1.34000 1.30650 1.26750
5 1.45250 1.36750 1.41350
6 1.46250 1.35350 1.35500
7 1.35450 1.33400 1.24150
8 1.26750 1.30350 1.23750
High Group
Trials
Sessions 1 1.65200 1.61700 1.59400
2 1.77500 1.75500 1.75500
3 1.6L000 1.62500 1.60400
L 1.42500 1.42800 1.43500
5 1.61500 1.52000 1.63000
6 1.56500 1.47100 1.49500
7 1.44900 1.46300 1.38000
8 1.38500 1.44%00 1.37300
Low Group
Trials
Sessions 1 1.67000 1.39500 1.31500
2 1.36500 1.33000 1.29800
3 1.26600 1.20800 1.18300
in 1.25500 1.18500 1.10000
5 1.29000 1.21500 1.19700
6 1.36000 1.23600 1.21500
7 1.26000 1.20500 1.10300
8 1.15000 1.16300 1.10200




ok

Means for mixed design ANOVA (Groups by Time (Pre & Post)) on eyes
open, EMG level with cart.

Group . High Low
EMG Eyes Open
with Cart 3.4 3.33
Time Pre Post
Group
High k.08 2.75
Low 3.80 2.86

Means for mixed design ANOVA (Groups by Time (Pre & Post)) on heart-
rate with cart.

Group High Low
Heartrate 77.05 82.55
Time Pre Post
Heartrate 79.35 80.25
Time Pre Post
Group A
High 76.45 T7.65
Low 82.25 82.85

Means for mixed design ANOVA (Groups by Time (Pre & Post)) on STAI-
State anxiety with cart.

Group , High ' ' Low

STAI-State 45,70 L, 65
Time Pre Post

Group

High 52.50 38.90

e
e}
B

51.89 37.40
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Means for mixed design ANOVA (Groups by Time (Pre & Post)) on distance
from phobic object with cart. ‘ '

Group High Low
Distance 47.70 43,75

Time Pre Post
High 55.40 40.00

Tow 58.80 28.70
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SUMMARY TABLE FOR THE ANALYSES
OF COVARIANCE

EMG Post Cart by Group with EMG Pre Cart

971

Source SS af MS F P
Covariate 13.277 1 13.277 16.207 .001
Group .280 1 .280 .342 N5
Residual 13.296 17 .819
STAT Post Cart by Group with STAI Pre Cart
Covariate 560. 362 1 560.362 9.725 .006
Group 6.639 1 6.639 .115 NS
Residual 979.546 17 57.620
BAT Post Cart by Group with BAT Pre Cart
Covariate 3,093.899 1 | 3,093.899 9.970 .006
Group 819.415 1 819.415 2.641 .119
Residual 5,275.211 17 310.306
HR Post Cart by Group with HR Pre Cart

Covariate 9L40.595 1 940.595 16.331 .001
Group 12.499 1 12.499 217 NS
Residual 979.154 17 101.697

Group Criterion Mean Adjusted Criterion Mean
High (on EMG) 2.76 2.69
Low (on EMG) 2.86 2.93
High (on STAI) 38.90 38.73
Low (on STAT) 37.40 37.57
High (on BAT) 40.00 Lo.76
Low (on BAT) 28.70 27.94
High (on HR) 77.65 79.43
Low (on HR) 82.85 81.07
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TABLE I
MULTIPLE REGRESSION ANALYSIS: R2's, BETA
WEIGHTS, AND SIMPLE R's FOR ANXIETY
GROUPS ON TRAIT SCORES AS PRE-
DICTED BY DEPENDENT MEASURES

99

IN PRE TEST
EMGPRE HRPRE STATPRE BATPRE R

Low Trait

B -.9Lk .619 .6L41 -.552
Simple R -.539 -.113 .230 - .166 .Los
High Trait

B .331 .3L3 -.508 -.102
Simple R Lbos -.283 -.634 -.218 .576

TABLE II
MULTIPLE REGRESSION ANALYSIS: R2‘s, BETA
WEIGHTS, AND SIMPLE R's FOR ANXIETY
GROUPS ON TRAIT SCORES AS PRE-
DICTED BY DEPENDENT MEASURES
IN POST TEST
EMGPOST HRPOST STATPOST ' BATPOST 2

Low Trait ‘ ‘

B -.230 Rivad 139 .354
Simple R ~. Lok L4322 .29k .076 475
High Trait : '

B — -.023 .0L2 -
Simple R - -.156 .125 - .ok3
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