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An avoidance response was conditioned to three stimuli pre-

sented in serial order. Following conditioning, each group of sub-

jects received a different treatment procedure. The group I procedure

involved distributed CS trials, contingent, non-anxious CS terminations,

and individualized treatment durations. Group 2 subjects received

massed CS trials, non-contingent CS terminations, and non-individuali-

zed treatment durations. Group 3 subjects experienced distributed CS

trials, contingent non-anxious CS terminations, and non-individualized

treatment durations. Individual izing treatment duration (termination

contingent upon operational ized measure of anxiety dissipation) was

found to significantly hasten the extinction of avoidance responses.

Implications for the effective practice of implosive therapy were dis-

cussed. Yoked control methods were criticized for confounding the

variable of individualization of the yoked variable.



ONE SESSION OF FLOODING AS TREATMENT FOR

CONDITIONED AVOIDANCE RESPONDING IN

HUMANS: THE EFFECT OF INDIVIDUALI-

ZATION OF TREATMENT DURATION

INTRODUCTION

Attempts to extinguish maladaptive avoidance responses to

classically conditioned fear stimuli have, in recent years, gen-

erated much research. Notable in this respect are studies which

fall into the categories represented by the terms response preven-

tion, flooding, and implosive therapy. While these terms are

often used interchangeably in the literature, the terms response

prevention (generally used with animals) and flooding are usually

used for in vivo applications of the therapy, while implosive

therapy is generally restricted to covert applications with humans.

Since the present study more nearly fits into the flooding paradigm,

that term will be used in describing our treatment procedure.

Although implosive therapy (IT), a learning theory approach to

psychotherapy, was introduced by Stampfl in 1957, it was not until

1967 that the essentials of the new therapy were formally presented

with an account of its theoretical origins (Stampfl and Levis, 1967).

Stampfl and Levis attempted to integrate principles and theories of

learning with dynamic approaches to psychotherapy. They cited Mowrer's

two-factor theory of learning to explain the etiology of learned fear
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responses. Specifically, "...an organism can be made to respond emo-

tionally to an originally 'neutral' stimulus by pairing the 'neutral'

stimulus with a noxious stimulus." (Stampfl and Levis, 1967).

Since maladaptive avoidance responses (which can be viewed as

neurotic symptoms, Rachman, 1969) serve to remove the S from the pre-

sence of the feared stimuli, they are very resistant to extinction,

By terminating these feared conditioned stimuli (CS), avoidance re-

sponses (AR) are strengthened through, as well as motivated by, the

process of fear reduction. Learning theory postulates that if the

S would refrain from making ARs to these CS, he would discover that

these feared stimuli are no longer followed by the noxious stimuli.

However, since the AR interrupts the extinction process, the S is

denied adequate CS exposure. Therapeutic intervention, which pre-

sents the CS without the noxious stimulus, can serve to facilitate

extinction of the AR as well as the fear motivating these ARs.

Essential in this intervention is the element of not allowing the

S to terminate the CS. This can be accomplished by letting the S

continue making (now ineffective) ARs, or by preventing the S from

making ARs. There is a lack of agreement among researchers con-

cerning whether or not fear is eliminated along with the AR in

flooding or response prevention. Page (1955) and Coulter, Riccio

and Page (1968) present evidence that at least one type of response

prevention (blocking), although eliminating ARs, does not eliminate

fear of the CS. Riccio and Silvestri (1973) contend that during

the time the AR is being acquired, the CS acts as a discriminative

signal for the act of making the AR; however, the blocking procedure

may serve to modify the discriminative role of the CS. Since the
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shock is no longer presented, the CS may be reprogrammed to signal a new

avoidance response: not making the previous AR. This fact explains, in

the view of Riccio and Silvestri, why the AR is eliminated while the

fear underlying the AR remains. Shipley, Mock and Levis (1971) and

Wilson (1973), on the other hand, content that fear is indeed extinguished

along with the AR. According to Shipley, Mock and Levis (1971). "Fear

extinction does occur during response prevention and appears to occur

in direct proportion to the total amount of CS exposure...."

According to Stampfl and Levis (1967), in IT, hypothesized cues

(sights, sounds, smells, etc.) associated with the occurrence of the

AR are arranged on an Avoidance Serial Cue Hierarchy according to the

extent to which they are thought to be associated with the original

conditioning experience. These cues are then presented to the S to

be imagined. Morganstern (1973) states:

During implosive therapy, the patient is instructed to
"lose himself" in the part that he is playing and "live"
the scenes that the therapist describes with genuine emotion
and effect. At each state of the process an attempt is made
by the therapist to attain a maximum level of anxiety evoca-
tion from the patient by embellishing the scenes with the most
horrifying and unrealistic images. When a high level of an-
xiety is achieved, the patient is held at this level until he
implodes - a spontaneous reduction in the anxiety-inducing
value of the cues (Stampfl and Levis, 1967). This procedure
is continued until a significant diminution in anxiety has
resulted.

Rachman (1969), underscoring the necessity for a maximal arousal of

anxiety during IT, points out that since the S's fear was learned un-

der intense anxiety, it must be unlearned under similar conditions.

According to Ayer (1972), the first published case of implosive

therapy was Malleson's (1959) report of successful treatment of a
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patient suffering from test anxiety by having him imagine the conse-

quences of his failing an examination. Hogan (1966), using IT in

the treatment of 26 hospitalized psychotic patients, found a signifi-

cant difference in pre- and post-test MMPI scores. Five scales: F,

Hs, D, H and C showed significant shifts away from pathology. No

significant MMPI changes were noted in the 24 matched control patients

who received traditional therapy. After a one-year follow-up, 18 of

the 26 IT patients, as opposed to 8 of the 24 control patients, had

been discharged from the hospital. In a similar study, Levis and

Carrera (1967) found significant differences in the change in MMPI

scores of outpatients treated by IT as opposed to the three control

groups. Morganstern (1973), however, criticized the use of the MMPI

as an indication of treatment validity.

Kirchner and Hogan (1966) found significant differences in the

percentages of IT treated rat phobic Ss as opposed to control Ss who

would pick up a rat in posttest (62% vs 26%). Similar results were

reported in a later, comparable study (Hogan and Kirchner, 1967). In

a still later study, (Hogan and Kirchner, 1968), the researchers ran-

domly assigned 30 snake phobic female Ss to an implosive treatment,

eclectic-verbal therapy, and to a bibliotherapy condition. Ss in the

eclectic-verbal group discussed their interpersonal relations and their

past experiences with snakes, while Ss in the bibliotherapy group were

given books about snakes which they were asked to read. IT Ss, on the

other hand, were each given 45 minutes of treatment consisting of imagin-

ing being bitten by snakes as well as imagining having snakes wrapped

around their necks so tightly that they slowly strangled, etc. The
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difference found between IT and eclectic verbal groups was not signi-

ficant although it was between the IT and the bibliotherapy groups.

In a paper attempting to evaluate the effectiveness of IT with

roach phobic Ss, Fazio (1970) found fear reduction to be inversely

related to the amount of IT received. Morganstern (1973), in a dis-

cussion of the relative effectiveness of systematic desensitization

and IT, reported that out of nine published studies, three showed

the two treatments were not significantly different.

Flooding or response prevention "entails 'flooding' the animal

with the full strength fear stimulus on the first presentation, and

continuing this for a protracted period of time. Furthermore, . . .

there is usually no attempt made to pit active relaxation against the

fear reaction; rather, exposure to the feared stimulus occurs without

any reference to the S's behavior. "Unlike implosive therapy, flooding

involves the ". . . actual physical presentation of the feared stimulus

or situation to the animal." (Baum, 1970). Although the present study

followed the procedures outlined by Baum in flooding the S with the full

strength fear stimulus on the first presentation, it departed from many

of Baum's restrictions. Instead of merely presenting the feared stimu-

lus for a protracted period of time, the present study explored the

effects of making the termination of treatment contingent upon the S's

having stopped making the AR in the presence of the feared stimulus.

This study also utilized humans as opposed to lower animals.

While the terms flooding and response prevention are often used

interchangeably, they are not identical. In flooding, the S receives
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CS presentations to which he could make ARs; however, such responses

no longer terminate the CS. In contrast, response prevention "involves

physically preventing the avoidance trained animal from responding

in the presence of the feared stimulus (CS) . . . " (Berman and Katsev,

1972). In a study involving rats, Baum (1973) achieves response pre-

vention by two methods: by removing a part of the avoidance apparatus,

thus making it impossible for the animal to make an AR, and by placing

a barrier in the middle of the apparatus to physically deny the animal

access to the avoidance apparatus. He uses the term "blocking" to

refer to this second procedure.

In the years following the introduction of flooding, researchers

have attempted to isolate the most important variables affecting the

efficiency of flooding or response prevention in order to improve the

technique. Variables which have been shown to enhance the effective-

ness of response prevention are: the presence of unafraid, naive

S's in the apparatus along with the test animal (social facillitation),

disrupting the animal during response prevention, that is, forcing

it to move around and explore the experimental chamber (mechanical

facilliatation), distracting noise, as well as rewarding brain stimu-

lation (Baum, 1972). Overtraining the animal after it had achieved

the avoidance criterion made it more susceptible to the effects of

response prevention if it completely avoided being shocked during the

overtraining trials; when this condition was not met, the animal was

made less susceptible to response prevention effects. Also, increasing

the intensity of shock used to motivate learning of AR's as well as

increasing the number of shocks received was found to diminish the

effectiveness of response prevention (Baum, 1970).
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Additionally, the manner of CS presentation (whether massed or

distributed) is another variable often mentioned, with "massed" being

defined as a single, long CS presentation and "distributed" defined

as a series of short CS presentations. Conflicting reports concerning

the efficacy of these two types of flooding are found in the litera-

ture. Polin (1959) found massed flooding to be more effective than a

series of response prevention trials, while Nelson (1966) and Sherman

(1970) found no significant differences among groups receiving single

massed presentations of the CS and those receiving a series of short

CS exposures. In contrast, Baum and Myran (1971), Berman and Katzev

(1972), and Baum (1972) report results showing distributed flooding

to be significantly superior to massed presentation. Important pro-

cedural differences among the various studies make it difficult to

draw definitive conclusions concerning the efficacy of the two methods

of CS presentation.

The duration of the flooding session has also been considered

by some researchers to be an important variable influencing the re-

sistance to extinction of conditioned avoidance responses. Baum (1969),

in an analogue study utilizing rats, found that a brief period of

response prevention which had been effective in hastening the extinc-

tion of an avoidance response learned under mild shock motivation

was ineffective when a higher intensity shock was used. A year later,

Baum (1970) reported results which showed thirty minutes of response

prevention to be more effective than five minutes. This finding

seems to support a contention by Staub (1968) that the length of the

flooding session required to produce extinction varies with the inten-

sity of fear underlying the avoidance response. According to Staub,
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the more intense the fear, the longer the session should take.

Rachman (1969), in a paper which contains an appeal to researchers

to determine the "optimal duration and frequency of treatment ses-

sessions", predicted that a premature termination of treatment session

(i.e., when the S is still at a high level of arousal) would "re-

sult in an exacerbation rather than a reduction in anxiety". A

study by Rohrbaugh and Riccio (1970) utilizing rats seems to lend

some support to Rachman's prediction. Using 0, 1/2, 5, 15, and 50

minute post-conditioning exposure to the apparatus (CS) in which they

had previously been shocked, they found the long exposure (15 and 50

minutes) groups to be significantly less fearful than the short ex-

posure (5 minutes) group. In addition, the 5 minute exposure group

was more fearful than the no-exposure group, suggesting an "enhance-

ment effect" resulting from insufficient treatment duration. However,

the difference between the two groups only approached signifiance

(p : less than .10).

Further support for the concept of "enhancement" came in a re-

port by Miller and Levis (1971) which demonstrated that of groups re-

ceiving 0, 15, 30, and 45 minutes of CS exposure, the 15-minute expo-

sure group showed the least amount of improvement in the ability to

approach and touch snakes. These studies seemed to suggest that, to

be effective, the treatment session must continue until the fear

associated with the CS has had time to build to a peak and then to

dissipate, and that if treatment is terminated while S is still

aroused, he will leave with the same or more fear than he possessed

when he entered treatment. If this is indeed the case, the optimum

length of treatment duration needs to be empirically determined in
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order to allow clinicians to provide the most effective treatment and

to prevent their doing the client harm. The present study addresses

itself to this need.

The above mentioned studies suggest that the duration of the

flooding session may not be the only important variable involved. To

consider the S's level of anxiety as a determinant for the cessation

of the treatment seems more relevant. That is, the treatment session

should be ended when the S is no longer making avoidance responses.

As previously stated, a basic assumption underlying the proce-

dures involved in IT, response prevention, as well as flooding is

that a necessary condition for the extinction of ARs is the exposure

of Ss to feared CS which are no longer followed by UCS until the

moment the anxiety motivating these ARs has dissipated. However,

direct investigations of this assumption are lacking.

McNamara (1972), commenting on this paucity of research data,

stated, "Yet, no control studies to date have determined the contin-

gent relationship between anxiety reduction and implosive theme

termination. That is, was the implosive theme terminated at the

point where anxiety was actually reduced? Measurement control over

this relationship is crucial in order to understand IT effects."

He suggested that this measurement could be accomplished either

"behaviorally, through periodic monitoring of self-report Fear

Thermometer estimates, or physiologically, using GSR or plethys-

mograph changes."

A primary reason for this lack of investigative studies seems

to be the difficulty involved in operationally defining anxiety.
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Martin (1961) and Lacey (1950) mentioned the wide variations in the

patterns of anxiety responses in humans. These individual differ-

ences make it difficult to interpret data gathered from physiological

recordings. A better method of assessing anxiety is needed; one that

yields simple, reliable, and operationalized measures of the S's

behavior.

In a recent study, Baum (1972) systematically recorded the spon-

taneous behavior of his Ss (rats) during response prevention and found

the cessation of fear behavior (abortive avoidance behavior and freez-

ing) and the occurrence of "relaxed" behavior (exploratory activity

and grooming) to predict accurately whether the treatment will succeed

in hastening the extinction of the avoidance response. Baum, how-

ever, did not test the effects of individualizing treatment duration

using the observed nonanxious behaviors as the contingency for termin-

ating treatment for the individual Ss as was done in the present study.

Because of their inherent procedural limitations, both the IT

and response prevention paradigms were ruled out for use in the pre-

sent investigation. Both models suffer from the same flaw: the dif-

ficulty of operationally determining when the S is no longer anxious

so that treatment can be terminated. One way to objectively ascertain

this fact was to place the S in a situation in which he was allowed

to make ARs to the CS. In this case, the S was assumed to be in a

state of anxiety as long as he continued to make ARs. Likewise, he

would be assumed to be nonanxious if he did not make ARs, but instead

made ongoing responses which competed with the anxiety response. Thus,

ARs and competing response are good indices of the presence or absence
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of anxiety and thus give the experimenter the continuous feedback

needed in determining when to terminate treatment. Since the S is

not allowed to make ARs in response prevention, the making of ARs

cannot be used as an operational definition of anxiety using this

method. Nor has IT developed an efficient method to assess the

presence and absence of anxiety. In IT, the therapist uses obser-

ved behavioral indices of anxiety such as activity level, verbal

report, observed muscle tension, flushing, sweating, etc. in judging

levels of anxiety. These indices were considered to be complex,

relatively subjective, and, as currently used, may be unreliable

different therapists would make differing interpretations of S's

responses. In IT invivo presentation is generally not utilized, and

ARs that may occur are likely to be cognitive and not directly ob-

servable, in addition, an AR was conditioned for purposes of this

study rather than utilizing already available responses, such as

fear of snakes, for which the history of conditioning was unknown.

An additional objective, operationalized, and reliable measure of

anxiety was needed as the criterion determining when each CS pre-

sentation was terminated. The conditioned suppression (Davis, 1968)

during the flooding procedure seemed to be one possible of the pre-

sence of anxiety. Thus, the cessation of ARs was the measure of

anxiety dissapation used in individualizing duration of treatment

for each S; while the return to responding after a conditioned

suppression of a bar press response was another index of anxiety

termination utilized in individualizing duration of the CS presen-

tation on each trial during the treatment session.
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The purpose of this study was to investigate the effectiveness

of different flooding procedures in extinguishing conditioned avoi-

dance responses. The study sought to determine the optional duration

of treatment (i.e., should the length of treatment be individualized

for each S?). That subjects for whom duration of treatment is indi-

vidualized in that treatment terminates the moment they are non-

anxious in the presence of the CS will be, to a significant degree,

more likely to have experienced extinction of a conditioned avoi-

dance response than will S's for whom treatment terminates irres-

pective of their state of anxiety was hypothesized.

Method

Subjects

The 27 Ss (12 male, 15 female) used in this experiment were

students at North Texas State University. Most were volunteers from

Introductory Psychology classes. Ss in the three groups were matched

for sex.

Apparatus

The appartus consisted of the operative portion of an environ-

mental chamber containing two bars, a tone generator and a stimulus

light. The S was seated in a vibrating chair manufactured by the

Siesta Furniture Manufacturing Company of Nettleton-Shannon, Mississippi.

Schock (3.5 mA) was generated by a Farrall Instruments Mark IV Desk

Shocker. In addition, the following Lehigh Valley Electronics appara-

tus was used: three 1957 Basic pulseformers; one 1360AC 110 VAC

Relay panel; one 1538 Multi-relay panel; three 1309 Basic interval
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timers, 15 second, 30 second, 30 minutes; one 1419 Multifunction inter-

val timers, 120 minute; one 1427 Add-subtract stepper; one 1356 Indi-

cation lamp panel; one 1306A Elasped time meter; one 1328 Backpath

isolation panel; four 1372A Steppers; one 1361 Switching pulseformer;

one 113-04 Constant current shocker; one 215-04 Output monitor; one

411-20 Counter panel; two 352-21 Universal timers; one 231-18 Relay

panel; one 411-04 Digital counter; one 263-02 Dual AC output relay;

and, one 1355RSP Control panel.

Procedure

The procedure consisted of four phases: pre-acquisition, acqui-

sition, treatment, and extinction. Pre-acquisition, acquisition,

and extinction were the same for all three groups, but the treat-

ment condition was different for each group. Each S received all

four phases in one time period which was between 15 and 45 minutes.

In pre-acquisition, two trials were given, each commencing

with an inter-trial interval (ITI) of 10 seconds. Following the

ITI was the onset of the three CS in the following order: tone,

vibrator, and light. The first two CS remained on for an interval

of two seconds each. The third CS (light) remained on for 4 seconds;

by itself for 2 seconds, then concurrently with the shock for 2

seconds. The 3.5 mA shock was delivered through two electrodes

attached to the S's left wrist. Ss were forced to experience the

shock for a period of 2 seconds each trial. Following pre-acquisition,

all the Ss were given an instruction sheet, explaining the procedure,

which they were asked to read (See Appendix A). After they had done

so, acquisition was begun.
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Each trial in acquisition commenced with an inter-trial inter-

val of 10 seconds. Acquisition proceeded exactly as did pre-acquisi-

tion, the three CS were presented serially in a temporally nonoverlapping

manner. The third CS (light) stayed on concurrently with the shock

which began 2 seconds later. However, in this phase both the third

CS and the shock remained on until the S made the left bar press

(avoidance response). If the S made the AR when any of the three CS

were on, that CS terminated and the ITI for the next trial began.

Acquisition ended when the S had successfully avoided being shocked

(by making the AR in the presence of CS prior to the onset of the

shock) for 10 consecutive trials.

Treatment differed for each group. For group 1 (contingent;

non-anxious; individualized) treatment consisted of pesenting the

three CS in the following order: light, vibrator, and tone. Each

CS termination was contingent upon the S's response of pressing the

right bar ten times (operational definition of the absence of

anxiety). The CS were presented in a distributed manner in that as

soon as the series of three CS was presented the cycle of CS pre-

sentation was repeated, etc. During treatment (unlike acquisition)

making the left bar press (AR) did not interrupt the cycle and pro-

duce the onset of the ITI of the next trial. The Ss were thus

flooded with CS as the AR was no longer effective. Treatment for

group 1 Ss, being individualized, lasted until the S had failed

to make an AR for 10 consecutive trials (operational definition of

anxiety reduction).
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For group 2 (non-contingent, non-individualized) treatment

consisted of presenting the three CS in the same order as in group

1, however, each CS was presented in a complete block of time

(massed); therefore each S received 3 trials only. Each S in

group 2 received the same amount of exposure to each CS as the

group 1 S to whom he was yoked.

Treatment for group 3 (contingent; non-anxious; non-indi-

vidualized) Ss was exactly the same as for group 1 Ss with one

exception. Duration of treatment was non-individualized in that

they received the same duration of treatment as did the group 1

S to whom they were yoked.

Extinction trials for all groups were identical to acquisition

trials with the exception that the shocker was programmed out so

that the S could not be shocked. Extinction ended when the S had

reached an extinction criterion of 5 consecutive minutes without

making an AR. Testing was terminated if the S failed to extinguish

after 30 trials.

Results

Three different measures were taken of the behavior of the

three groups during acquisition; specifically: the number of

avoidance responses emitted by Ss, the number of shocks received,

and the number of trials to avoidance criterion. Table I presents

the means and the one way analysis of variance (F) values for the

three groups, indicating that there were no significant differences
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among groups in acquisition. The three groups made an essentially

similar number of avoidance responses, received a similar number

of shocks, and required a similar number of trials to reach the

avoidance criterion in acquisition.

TABLE I

ACQUISITION DATA

Group 1 Group 2 Group 3 F

Mean avoidance 14.67 17.56 14.89 F = .29
responses

Mean shocks 2.22 2.00 1.11 F = .77
received

Mean trials to 12.00 12.33 11.67 F = .20
avoidance
criterion

For treatment, five measures of the three groups' behavior were

taken (See Table 2). Since group 2 Ss received only one presentation

of each CS, while Ss in groups 1 and 3 received distributed (many)

presentations, there were significant differences among groups in the

number of CS presentations. Table 3, utilizing a multiple comparison

technique, shows that the two distributed groups (1 and 3) did not

differ significantly from each other; however, each distributed group

did differ significantly when individually compared with the massed

group (2) on the numberof'CS presentations. The groups differed in-

significantly in the number of ongoing and avoidance responses made
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during treatment (See Table 2). The number of ARs appears to be

positively related to the number of CS presentations received by each

group.

TABLE 2

TREATMENT DATA

Group 1 Group 2 Group 3 F

Mean number of pre- 23.11 1.0 18.33 F = 7.13
sentations of CS1

Mean number of pre- 22.44 1.0 17.89 F = 6.52
sentations of CS2

Mean number of pre- 21.56 1.0 17.45 F 5.54
sentations of CS3

Mean ongoing 644.0 676.22 516.44 F = .25
responses

Mean avoidance 14.44 3.56 16.56 F-= 2.00

* p <.05
** p = <.01

**

**

*
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TABLE 3

SUMMARY OF RESULTS OBTAINED BY COMPARING TWO GROUPS AT A

TIME ON THE NUMBER OF CS PRESENTATIONS IN TREATMENT

Groups Compared Duncan's Range Test p value

CS

1 vs 2 17.68 4.01
1 vs 3 12.51 4.05
3 vs 2 12.51 c.05

CS
2

1 vs 2 17.95 4.01
1 vs 3 12.70 >.05
3 vs 2 12.70 <.05

CS
3

1 vs 2 14.01 e.05
1 vs 3 13.27 P.05
3 vs 2 13.27 4.05

The behavior of the three groups during extinction is summarized

in Table 4. The groups exhibited nonsignificant differences in the

number of ongoing responses (right bar presses) made during CS as well
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as the number of avoidance responses made during ITI. There were,

however, significant differences among groups in the number of on-

going responses made during ITI. This significance reflects the

difference in the number of ARs made by the groups during extinc-

tion. Since the onset of ITI is dependent upon an AR being made,

it therefore follows that a group making few ARs (rapid extinction)

would experience fewer presentations of ITI and could thus make

fewer ongoing responses during the inter-trial interval.

TABLE 4

EXTINCTION DATA

Group 1 Group 2 Group 3 F

Mean ongoing 133.11 686.67 399.22 F = 7.43 **
responses
during ITI

Mean ongoing 917.44 825.0 654.56 F = .96
responses
during CS

Mean avoidance 1.11 3.0 12.11 F = 1.34
responses
during ITI

Mean avoidance 4.67 27.11 17.33 F = 8.56 **
responses
during CS

Mean trials to 4.78 26.78 17.22 F = 9.94 **
extinction
criterion

* p =<.05
** p = <.01
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The groups differed significantly in the numbers of ARs made by

Ss in the various groups during CS presentations in extinction.

Table 4 shows the mean ARs for groups 1, 2, and 3 to be 4.67, 27.11,

and 17.33, respectively. The F value (8.56) indicates that a signi-

ficant differences (at the .01 level) exists among the three groups.

Table 5 utilizes a multiple comparison technique to explore this

crucial measure in more detail. It shows that groups 1 and 2 differ

to a significant degree (.01). However, since these two groups

differ on all three independant variables (massed vs. distributed

presentation of CS, individualized vs. non-individualized duration

of treatment, and contingent vs. non-contingent termination of CS),

a direct comparison would not separate the effects of these variables

(See Table 6).

TABLE 5

SUMMARY OF RESULTS OBTAINED BY COMPARING TWO GROUPS AT A TIME ON

THE NUMBER OF AVOIDANCE REPONSES MADE DURING CS IN EXTINCTION

Groups Compared Duncan's Range Test p value

Group 2 vs. 1 15.61 4.01

Group 2 vs. 3 11.05 .05

Group 3 vs. 1 11.05 4 .05
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For groups 2 and 3, on the other hand, one variable (duration

of treatment) was held constant while the other two variables (dis-

tribution of trials and termination of CS) were different for each

group (See Table 6 for a clarification of the variables associated

with each group). No significant difference was found between the

number of ARs made by the two groups during the CS presentation in

extinction.

Table 5 also shows a significant difference (.05) between

groups 1 and 3 when two variables were held constant, indicating

that the difference can be attributed to the manipulated variable

(individualized vs. non-individualized duration of treatment).

These data provide support for the prediction that Ss for whom dura-

tion of treatment was individualized would be, to a significant

degree, more likely to stop making ARs to the CS during extinction

than would Ss for whom duration of treatment was non-individualized.

This outcome confirms the hypothesis.

Since a significant difference was observed between groups 1

and 2 when none of the three variables were held constant, while no

difference was observed between groups 2 and 3 when one variable

was held constant, one of two conclusions can be inferred. Either

(a) the significant difference found between groups 1 and 2 was due

to the duration of treatment variable and not due to the other two

variables, or (b) part of the difference found in groups 1 and 2

could have been due to the distribution of trials and the termination

of CS variables in that both of these two independent variables

did, in fact, affect the dependent variable, but the effect of one
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variable cancelled out the effect of the other one producing a net

result of no significant difference.

It remains to be noted that similar mean scores and F values

exist between the number of trials to extinction criterion and the

number of avoidance responses during CS (See Table 4). This simi-

larity was to be expected, since the number of ARs made during CS

determines the number of trials required to reach the extinction

criterion.

TABLE 6

VARIABLES ASSOCIATED WITH THE GROUPS

Group Distribution Duration Termination
of Trials of treatment of CS

1 distributed individualized contingent, nonanxious

2 massed non-individualized non-contingent

3 distributed individualized contingent, nonanxious

Discussion

Although researchers (McNamara, 1972; Rachman, 1969) have men-

tioned the need for investigations determining the efficiency of

individualizing implosive therapy or flooding (that is, terminating

treatment the moment the S is no longer anxious in the presence of

the CS), controlled studies investigating this contingent relation-

ship are lacking. Addressing itself to this need for reserach, the

present study found that individualizing treatment duration during
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flooding yields maximum effectiveness in the elimination of avoidance

responding in humans. The results showed that &Al but one of the nine

Ss in the individualized treatment group (1) reached the extinction

criterion (see Appendix B, counter 14) while only five of the nine

Ss in the non-individualized treatment group (3) extinguished. Pre-

sumably, more group 3 Ss would have reached extinction had their treat-

ment been individualized.

Experimenters utilizing animal Ss in flooding and response pre-

vention studies have tended to vary the duration of CS exposure among

groups while keeping the exposure duration constant for all subjects

in a given group. They have not individualized the duration of expo-

sure for each S, a modification which has been demonstrated in this

paper to increase the efficiency of treatment. By failing to individu-

lize exposure, these experimenters have failed to develop a satisfactory

analogue of implosive therapy.

Even though our results demonstrated the effectiveness of indi-

vidualized treatment durations, further research is needed in order

to determine the degree of applicability of the present finding to

the clinical setting. Do individualized treatment durations also

facilitate the treatment of already existing avoidance responses such

as small animal phobias? In addition, behavioral measures of anxiety

which'can be applied in the clinical setting need to be established

in order to determine when to terminate treatment. Important results

might be obtained by comparing the efficiency of two types of implosive

therapy. One type would involve the therapist terminating the treatment
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session when he observes traditionally used indications of anxiety

dissipation on the part of the patient (cessation of trembling or

sweating, etc.). The other type would involve terminating treatment

when the patient exhibited behaviors which had been designated as

pre-determined, operationalized measures of anxiety cessation. One

could also investigate the efficiency of various procedures that attempt

to train implosive therapists to reliabily detect anxiety dissipation

utilizing observational means.

In the present study, involving three groups, three independent

variables were used: (distribution of trials, duration of treatment,

and termination of CS: see Table 6). Because of the presence of

three variables, the effects of only one variable (duration of treat-

ment) on the facilitation of extinction of ARs could be adequately

determined. However, future researchers, by adding an additional group,

(see Appendix D: group Y or group Z) to the three used in this study,

could determine the effects of the two unexamined independent vari-

ables (distribution of trials and termination of CS) on conditioned

avoidance responding.

The results cast doubt on the validity of yoked control proce-

dures. Yoking procedures may effectively control for the absolute

quantative aspects (amount of time) of the variable that is being

yoked (such as duration of CS exposure). However, the yoking pro-

cedure also confounds the variable of individualization of the

yoked variable (treatment duration). That is, the yoked control

group is be definition non-individualized with respect to the

yoked variable. Thus, the quantity of the yoked variable (duration
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of treatment) received by the yoked subjects is not the quantity

that is optimal for that subject with respect to the dependent

variable (rate of extinction of conditioned avoidance responding)

being utilized. Whereas, the group utilized to determine the yoked

values is by definition individualized. The values are optimal for

these subjects. Thus, if there are significant individual differences

in subjects with respect to the yoked variable (rate of extinction of

conditioned avoidance responding for a given duration of treatment)

the groups are no longer comparable on all variables other than the

independent variable under study; that is, the groups differ with

respect to individualization. Church (1964) has also pointed out

that a yoked control procedure may produce an individual difference

bias. Such confounding of individualization with the independent

variable being investigated may explain some of the inconsistent

findings in this area of research (such as the controversity of whether

IT is effective, whether massed CS presentation is more effective than

distributed CS presentation, etc.).
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INSTRUCTIONS

1. In this experiment, there will be two responses that you

can make (pressing the right bar or pressing the left bar

of the apparatus in front of you).

2. We want to see if you can press the right bar at a steady

rate of two times per second throughout the entire experi-

ment while you are learning another response.

3. At certain times you will receive a shock. When it comes

on, you can turn it off by pressing the left bar. However,

you can press the left bar anytime you want to.

4. There is a way to avoid getting the shock. We want you to

learn how to do this.
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COUNTER I

AVOIDANCE RESPONSES DURING ACQUISITION

Subject Group

1 2 3

A 30 11 17

B 14 10 15

C 14 19 14

D 10 11 14

E 15 54 12

F 14 11 19

G 8 14 14

H 11 14 14

I 16 14 15

132 158 134

Mean 14.67 17.56 14.87



COUNTER 2

SHOCKS RECEIVED DURING ACQUISITION

Subject Group

2 3

A 7 1 3

B 3 1 1

C 1 8 0

D 0 0 1

E 3 2 0

F 2 1 2

G 0 3 1

H 011

I 4 11

20 18 10

Mean 2.22 2.0 1.11



COUNTER 3

TRIALS TO AVOIDANCE CRITERION

1

16

14

11

10

12

12

10

10

13

108

12.0

DURING ACQUISITION

Group

2

11

11

18

10

14

11

13

12

11

111

12.33

3

13

11

10

11

10

17

11

11

11

105

11.67

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 4

ONGOING RESPONSES DURING ACQUISITION

Group

2

155

186

*

1

762

566

386

248

500

414

*

318

*

213 *

232 *

548 146

3869

429.89

failed to record properly

Subject

A

B

C

D

E

F

G

H

I

Mean

* Counter

3

319

367

260

380

355

657

264

323

240

3165

351.67



COUNTER 5

PRESENTATIONS OF FIRST CS DURING TREATMENT

Subject Group

2 3

A 16 1 11

B 11 11

C 71 52

D 14 12

E 17 12

F 18 1 21

G 29 1 21

H 16 1 13

I 16 1 12

208 9 165

Mean 23.11 1.0 18.33



COUNTER 6

PRESENTATIONS OF SECOND CS DURING TREATMENT

Subject Group

12 3

A 14 1 10

B 10 1 10

C 71 1 51

D 13 1 12

E 16 1 12

F 17 1 21

G 28 1 21

H 17 1 13

I 16 1 11

202 9 161

Mean 22.44 1.0 17.89



COUNTER 7

PRESENTATIONS OF THIRD CS DURING TREATMENT

1

13

9

70

12

15

16

28

16

15

194

21.56

Group

2

1

1

1"
1

1

1

1

1

9

1.0

3

10

9

51

11

12

21

21

12

10

135

17.44

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 8

ONGOING RESPONSES DURING TREATMENT

Subject Group

12 3

A 406 321 294

B 280 415 286

C 2110 1839 1521

D 370 601 344

E 460 517 359

F 490 615 626

G 789 848 527

H 430 518 379

I461 411 312

5796 6086 4648

Mean 644.0 676.22 516.44



COUNTER 9

AVOIDANCE RESPONSES DURING TREATMENT

Subject Group

2 3

A 0 5 18

B 2 5 3

C 65 4 57

D 8 3 15

E 6 2 14

F 10 1 10

G 19 6 22

H 12 5 4

I 8 1 6

130 32 149

Mean 14.44 3.56 16.56



COUNTER 10

ONGOING RESPONSES DURING ITI

1

21

17

23

20

214

19

28

14

842

1198

133.11

DURING EXTINCTION

Group

2

638

728

655

1128

1001

705

22

666

637

6180

686.67

3

751

15

279

666

845

444

570

13

10

3593

399.22

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 11

ONGOING RESPONSES DURING CS IN EXTINCTION

1

938

589

1067

829

1924

780

955

673

502

8257

917.44

Group

2

460

750

1441

503

966

952

1061

572

720

7421

825.0

3

48

760

916

132

396

1652

718

574

695

5891

654.56

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 12

AVOIDANCE RESPONSES DURING ITI IN EXTINCTION

10

0

0

0

0

0

0

0
0

10

1.11

Group

2

3

15

2

7

0

0

0

0

0

27

3.0

3

1

0

0

7

22

1

78

0

0

109

12.11

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 13

AVOIDANCE RESPONSES DURING

1

0

1

1

6

1

1

1

30

42

4.67

CS IN EXTINCTION

Group

2

30

31

30

32

30

29

2

31

29

244

27.11

3

30

0

13

30

33

17

33

0

0

156

17.33

Subject

A

B

C

D

E

F

G

H

I

Mean



COUNTER 14

TRIALS TO EXTINCTION

Groups

2

30

30

30

30

30

30

1

30

30

241

26.78

Subject

CRITERION

A

B

C

D

E

F

G

H

I

Mean

1

1

1

1

6

1

30

43

4.78

3

30

1

14

30

30

18

30

1

1

155

17.22
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DURATION (in seconds) OF CS PRESENTATIONS DURING

TREATMENT FOR ALL THREE GROUPS

Second CS
(vibrator)

54

42

276

60

54

84

96

72

60

Third CS
(tone)

54

42

276

60

54

84

96

72

60

Total
Sec.

157

130

828

179

160

255

292

213

181

Subject

A

B

C

D

E

F

G

H

I

First CS
'(ight)

49

46

276

59

52

87

100

69

61



APPENDIX D



Distribution
of trials

distributed

distributed

distributed

distributed

massed

massed

Duration
of treatment

individualized

individualized

non-individualized

non-individualized

non-individualized

non-individualized

Termination
of CS

contingent, nonanxious

non-contingent

contingent, nonanxious

non-contingent

non-contingent

contingent, nonanxious

Group

I

x

3

Y

2

z
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