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SUMMARY

Si*ty college men, divided into three equal groups, each attend two

induced stress sessions in which their physiological, psychological and per-

formance reactions are measured. After recording baseline conditions,

two types of stress induction are administered, using one type per session:

either a hand steadiness task with painful electric shock in the left calf for

failure to meet an established performance standard (real stress), or an

imagined version of that task and shock penalty administered through sug-

gestion in an altered conscious state (suggestion-induced stress). Subjects

in two of the groups attend opposite sequences of the real and suggestion-

induced stress sessions, while those in the third group attend isvo real

stress sessions. Their responses are compared to determine if valid stress

reactions can be induced through suggestion in an altered state (in this case,

hy~)nosis), and also to determine the validity of such reactions if the subject

has never before experienced that stress situation.

The results of the study are summarized in the accompanying chart

which portrays six of the eleven quantitative measures employed in the

experiment. Analyses of all data show that: (1) the group receiving the real

stress in both sessions (Group 3) produces a general diminishing of arousal

(especially physiological other than GSR) in the second session, resembling

a pattern of adaptation due to repetition; (2) the group experiencing

suggestion-induced stress after previously experiencing the real stress

(Group 1) most closely duplicates the novel experience of the first session,

by showing statistically similar physiological and subjective reactions, but

different performance reactions; and (3) the group which experiences

suggestion-induced stress in the first session (Group 2) creates a response

pattern that shows differences from its later real stress experience --

differences which are mostly greater than those found between sessions for

the other tivo groups, especially in the subjective measures.
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It is demonstrated that valid stress reactions can be induced in an individual

with the aid of suggestions, especially if the real stress situation has been

experienced before. If no previous experience with that real situation exists,

the subject still exhibits stressful reactions; however, the closest resem-

blance to real stress is found in the subjective or psychological measures,

less similarity is found in the physiological measures and ‘he least simi-

larity is found in the performance measures. In general, task performance

(including application of the penalizing electric shock) is less realistic when

carried out in the subject’s imagination, and. it produces fewer penalties. It

is speculated that a self-protective process may be operating in the altered

state to inhibit imagined actions that could

In concluding, further study questions

help make the technique of inducing stress

lead to discomfort or harm.

are raised. Their answers could

through suggestion a more

important part of the researcher’s repertoire.
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List of Measures and Units Used in This Study

Measure Units Abbreviation Remarks

.

●

●

✎

0

●

.

●

Heart Rate

Pulse Ampli-
tude Change

Respiration
Rate

Total GSRS

Non-Specific
GSR S

Subjective
Stress Scale

State-Trait
Anxiety Index

Observed
Stress Scale

pulses per
minute

positive,
negative

respira-
tions per
minute

number per
minute

nrrnber per
minute

(none)

(none)

(none)

ppm A 60-second sample period
is used

+, - Indicates direction of change
in going from baseline to
stress conditions
(ampl. s - ampl- ~L)

rpm A 60-second sample period

is used

GSRs /rein Indicates the total number of
momentary drops in resistance
over a 60-second sample
period

NS-GSRs/min Consists of that subset of total
GSRS for which no external
stimulus can be identified (e. g. ,
shock, outside noise)

Sss

STAI

0ss

Uses scale from O-94; higher
value means greater stress
reported by S

Uses scale from 20-80; higher
value means greater anxiety
level reported by S. Used for
reporting basic trait and for
momentary state in screening.
Modified version used for re-
porting state in stress treatment.

Uses scale from O-94; higher
value means greater stress
observed by E

. . .
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List of Measures and Units Used in This Study (Cent’d)

Measure tTnits Abbreviation Remarks

. Autonomic standard ALS A corrected stress treatment
Lability score score for any of the above
Score measures (except pulse ampli-

tude change ); standardized such
that for each measure the mean
across all subjects in Session 1
is 50 with an SD of 10, as are
the mean and SD for Session 2.
The standardizing procedures
take out any variance due to
baseline or initial level for each
measure.

. Contact ohm s (none used) Indicates electrical resistance
Resistance of the subject’s leg, measured

through the stimulus electrode.

. Shock Level mini - ma. Indicates the amount of current
amperes passed through the subject’s leg

to administer shock. For con-
venience, the values used here
are those on the switch settings
of the stimulator. Calibration
curves are provided to convert
to actual stimulus current.

. Hypnotic (none) HGSHS Harvard Group Scale of Hypnotic
Susceptibility Susceptibility; scores from O

(low) to 12 (high); used for initial
screening and selection of subjects.

. Hypnotic (none) FCSHS Fieldls Inventory Checklist of
Depth Subjective Hypnotic Experiences;

scores from O (low) to 38 (high);
used for initial screening and
self report during experimental
session.

. Hypnotic
Depth

(none) OHD Observed Hypnotic Depth; score
from O (low) to 10 (high): used for
experimenter’s rating of hypnotic
depth during experimental session.
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Measure Units Abbreviation Remarks

. Psychopathology (none) C. I. - -Form N2 Cornell Index; scores
from O (low) to 100
(high); used for initial
neuropsychiatric
screening of subjects.
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1, 1NTRODUCTION

A. General

The purpose of this experiment is to demonstrate and evaluate the

potential’of using suggestion in the laboratory to produce valid stressful

behavior and characten.stic rcspmses. It is of interest to learn how re-

sponses under suggestion-induced stress compare with responses under

the actual stress, It also is important to determine how those suggested-

statc responses appear when the subject has had no previous exposure to

their causative stresses in real life, In making these ol>scrvations, it is

of further interest to consiclcr the effects of repeated exposure to the stress

conditions, so the proper interpretations and comparisons of treatments

are carried out.

Because the Army is concerned with the ability of troops to succ(’ssfully

utilize equipment and procedures under all conditions (including stress),

and because Army laboratories currently arc involved in proiiucjng stress

for evaluation purposes, it is appropriate that this rarely used technique

be examined more closely, The present study, begun in January 1973, is

a first and elementary evaluation of stress reactions induced by suggestion,

while the subject is in an altered state of awareness. Vglida,tion of certain

specific effects may be sought from later experiments, as they are justified

by the feasibility and methodological study described here.

The need for improved laboratory techniques for inducing stress, and

particularly for inducing combat or other life-threatening stress, is a

continuing op... By definition, the laboratory version of combat stress

differ , from the real thing, but the differences may be acceptable in many

applications if they are understood and accounted for in the interpretation of

results. All studies involving life -tl~reatening stress, while requiring

realism, must always place the safety and well-being of subjects uppermost.

The researcher is faced with the dilemma of producing and measuring the

most realistic kind of stress without cndangl; ring the subjects.

-1-



One example of this dilemma for the Army involves the combat situ-

ation in which a soldier on the ground must expose himself to enemy fire

while guiding a short range missile flight for 10 or 15 seconds. Analysts

would like to measure the degradation occurring in task performance (con-

trolling the wire-guided missile by generating flight path correction signals

with a joystick), while the soldier is under stress (anticipation of being

killed or wounded while in an exposed position). According to the hypo-

theses set forth in this proposal, it may be possible to produce the stress

state in a laboratory setting by means of suggestion, allowing a soldier

in that altered state of awareness to carry out the guidance task under

highly controlled conditions for detailed analysis by Army scientists.

The use of suggestion as a means of psychologically inducing stress

is potentially of great value in many laboratory stress situations, especially

if emotional stress is of importance. One relevant prior study by Dunlap

and Associates appears to support the validity of voice changes under sugges -

tion-induced stress (Crystal, Gish and Bloom, 1973). It is intended that

the study described in this report provides significant help in further

evaluating the validity of suggestion induced stress in its many other.

manif e stations.

Because the subject of stress is quite broad and complex, the next

section of this report includes a discussion about various kinds of stress

and indicates some of the potential for studying their effects by means

of suggestion in an altered state of awareness. That section is supple -
.
mented by additional background details in Appendix A.

-2-



B. Background

Research scientists interested in investigating human performance

under stress are concerned with both the conditions which produce stress

and the measures which indicate its presence. In the context of stress

research as related to military problems, investigators focus on: 1) identi-

fication and delineation of existing or potential stressors, with a view toward

controlling or eliminating their impact, or 2) measurement of response

patterns in order to improve prediction of human combat performance and

stability under combat or adverse conditions, Typically, the experimenter

:nanipulates the environment so as to produce a response, and then measures

the extent and/or direction of the behavior change produced. This pattern

is common to almost all psychological experiments, with stress studies being

distinguished in terms of the stimulus conditions selected, Stress investi-

gators focus on stimulus and environmental conditions which can somehow be

postulated as disruptive of perception, behavior or psychological organization

and integration.

A listing of possible military -related stressors which have been used or

suggested by previous research is

gorized in terms of the immediate

takes place, the nature of the task

shown in Table I. This listing is cate -

environment within which the performance

involved and the long -term environment.

These stressors could also be categorized in terms of physiologic, psycho -

physiologic, psychologic and psycho-social dimensions, but these latter

categories would seem to be more relevant to studies of personality and

behavior pathology. The precise nature of the stress factors selected for

study are usually a function of the specific interests of the investigator and

the sponsoring agency. In most research the factors chosen are quite specific,

although the degree to which they are simulated by various laboratory techniques

may leave questions about their validity and transferability to real-life

situations.

-3-



Potential

Immediate Environment

Table I

Stress-Inducing Factors

Vibration/motion/ac celeration
Noise
Temperature e/humidity/odor
Atmospheric composition- - oxygen/air purity/air pressure
Lighting- -flicker, extremes of intensity and color
Immediate danger- - startle, shock, combat
Sensory deprivation
Pain, disability, immobilization
Distortion- - perceptual, psychomotor
Drugs and chemicals
Radiation
Other hazards to psychological and physiological stability

Task Induced

High speed/load - -visual, auditory, psychomotor

Vigilance
Incompatibility between stimulus -response or feedback (dissonance)

Reward -punishment-competition
Frustration tasks

Long-term Environment

Foreign climate, geography, culture
Diet /hunger
Fatigue- -loss of sleep, exertion
Isolation
Crowding
Perceived threat-- anxiety, guilt, danger, disease

5
Time disorientation, diuranal flattening, disruption of circadian rhythm

Interpersonal relations
Sustained performance

-4-



A review of the literature quickly indicates that studies of stress,

stress measurement, and stress

so much has been written on this

are appropriate in the main body

induction are well documented. In fact,

topic that only a few relevant remarks

of this report. The reader is referred

to Appendix A for a more complete summary of recent stress research

efforts which have a bearing on the present study.

The Army and other military agencies have long been concerned

with stress (Army Symposium on Stress, 1953; Kern, 1966; Weybrew,

1967). One of the best known Army programs was Research Task

FIGHTER, completed uncle r the technical supervision of the Human Resources

Research Office (HumRRO). In that study, several “disasters” were simu-

lated through rather elaborate staging in the field, and the reactions of

subjects were analyzed using physiological, subjective (psychological) and

performance m>asures. It was found that realistic stress effects can be

elicited through believable simulations of naturally occuring threats. The

main shortcoming of these “apparently real” approaches is probably the

cost, complexity and instrumentation

them.

Laboratory methods for studying

restrictions which go along with

stress typically include less -than-

“realistic” simulations such as mental tasks, motion pictures, threat of

electric shock, physical tasks and environmental modifications. Ideally,

one would like to achieve the believability of “apprently real” techniques

in a safe way, at reasonable costs in the laboratory setting,

unlimited instrumentation and control exist- -one reason for

study.

where virtually

the present

-5-



The responses of individuals under stress is known to show consider-

able variability. In general, it can be stated that specific individuals

find specific kinds of situations to be stressful, and react in their own

specific ways. Individual responses may also be “influenced by subjects’

existing physical and mental states before the stressful conditions are

introduce d-- an effect formally recognized in Wilder’s (1957) Law of Initial

Value (LIV). Measurement and evaluation of stress reactions must take

into account those effects of response specificity, stimulus specificity, and

the LIV. Specificity effects require that work with groups of subjects in-

clude a variety of measures, while LIV can be accounted for in the analysis

techniques applied to the baseline and stress state measures.

Drawing on the previous research, measures selected for evalu-

ation in this experiment include:

● physiological measures (cardiovascular, respiratory, and

electrode rmal)

● subjective measures (self report scales, observer report scales)

o performance measures (task scores, penalties received)

One of the self report scales selected is the one developed for use in the

HumRRO FIGHTER studies, and is shown in Table 11.

Techniques for the induction of stress effects in the laboratory,

especially of combat stress effects, are seen as needing improvement.

Simulation of stressful circumstances, by definition, is less than realistic.

It is the job of the experimenter to insure, however, that the simulation

is real enough for his purposes. Among some of the more interesting

stress induction techniques are those in which the subject’s imagination

plays a key role. Sometimes this involves watching frightening motion

pictures or other visual stimuli. In other cases, all the “stimuli” can

-6-



Table II

Subjective Stress Scale>~

Scale value
Item or score

Wonderful”..””..””””””.””” ● “QOSOO””

Fine.*”*.”.”””.”””’””**”* ● *OOQOOCO*

Comfortable . . . . . . . . . . . . . . . !........

Steady . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Didn’t bother me...... . . . . . . . . . . . . . .

Indifferent . . . . . . . . . . . . . . . . . . . . . . . . .

Timid . . . . .

Unsteady. . .

Nervous . . .

Worried . . .

Unsafe. . . . .

Frightened .

Panicky . . . .

Scared stiff

. . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . ● *O...*.

. . . . . . . . . . . . . . . . . ..0....

. . . . . . . . . ..*.... . . . . . . . .

. . . . . . . . . . . . . . . . ● .*...*.

. . . . . . . . . . . ...*. . . . ...*.

. . . . . . . . . . . . . . . . . . ...*..

. . . . . . . . . . . . . . . . ● O.*....

00

09

17

27

40

48

57

64

69

74

76

83

88

94

*Berkun, Bialek, Kern & Yagi (1962, p. 39),

Copyright 1962 by the American Psychological Association.
Reprinted by permission.
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be developed in the subject’s mind, guided by suggestions from the

experimenter. Many studies have demonstrated the presence of stress

effects produced with the aid of suggestions. Some of these studies

provide suggestions while the subject is in the state of hypnosis. Such

techniques sometimes involve the re-creation of previous actual stress

experiences, although one may also attempt inducing reactions to events

never before experienced. The use of hypnosis as a research technique,

particularly for stress induction, has been studied and found to be at

least as powerful as other laboratory methods (Levitt and Chapman,

1972). Its unusual value as a more general research tool is reviewed

by Gidro-Frank

Bloom (1970).

and Bull (1950), Levitt, Persky and Brady (1964), and

*
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c. Hy-pothe ses

The design of this exploratory study addressing validation of suggestion-

induced stress is kept narrowly focused. Its scope is limited to a simple

type of stress (with little relation to combat stress) and to a limited but

important set of hypotheses. This approach reflects the practical considera -

tions of waiting until basic validity, as suggested by t“he literature, is con-

firmed before allocating re sources to evaluate more refined experimental

issues.

1.

2.

The

In keeping with that approach, the. following hypotheses are tested:

The physiological and behavioral concomitants of psychological

stress can be produced by some subjects with the aidof suggestion while

they are in an altered state of consciousness (in this cas~ hypnosis).

Concomitants of certain kinds of stress can also be produced

with acceptable validity in some hypnotized subjects, even if

those subjects have never

ditions suggested.

concomitant responses of

experienced the specific stress con-

suggestion-induced stress are expected to

consist of behavior

background, on his

cause him to react

based on similar real stress experiences in the subject’s

understanding or guessing of how such a stress might

(role playing), and on expectancies (demand characteristics)

perceived by the subject due to experimenter actions and the total experimental

situation. Suggestion-induced concomitants of stress are also expected to be

produced with a sufficient similarity to their real

various kinds of psychophysiological testing to be

in the validity of the stress conditions.

Additional hypotheses may be established for

counterparts as to permit

conducted with

later research

confidence

once validation

is established. For example, it may be hypothesized that subjects produce

more realistic stress indications under some conditions than under others.
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Stated differently, people can have good days and bad days, or good experi-

mental situations and bad ones, in terms of suggestibility or hypnotizability.

Other hypotheses may concern the duration of time over which suggestion-

induced experiences are effective, how long an interval can be allowed to

elapse between real. and suggestion-induced versions of the same stress, or

how long it takes to recover from suggestion-induced stress and how that

psychophysiological process resembles recovery from real stress. Addi-

tional hypotheses may concern the hypnotic induction of different varieties

of stress (e. g. , physical, social, environmental, emotional, physiological).
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II. RESEARCH PLAN

A. Experimental Design

The focus of this experiment is on two major lines of inquiry. The

first line deals with stress that has been previously experienced by a

subject, and the second deals with stress that has never before been

experienced by a subject. In regard to the former line of inquiry we are

interested in learning to what degree suggestion-induced stress can

reproduce the same psychological, physiological and performance reactions

produced by real stress. Perhaps of more interest and value to the Army

is the line of inquiry that asks to what extent can suggestions induce never -

before-experienced stress in people and produce valid psychological,

physiological and performance reactions. If it is valid to employ suggestions

in this latter case, investigators would be able to study human reactions

and performances in potentially dangerous situations without placing subjects

in jeopardy or requiring that they have previous exposure to those situations.

Positive results on this topic might facilitate the study of man’s reactions to

such threatening stresses as result from combat, space walking, skin diving

to great depths, air crashes, exposure to fire, falling great distances, and

drowning.

Because of the generally incomplete knowledge in the areas of suggest-

ibility, hypnosis and stress, and the difficult issue of never -be fore -experi -

enced stress, a simple, fundamental and classical model of experimental

procedure is selected with which to study the questions of interest. The

model involves three groups of subjects matched on their hypnotizability.

The subjects perform under two treatment conditions of stress: “reall’

stress induced by an actual performance task in combination with electric

-11-



shock; and the equivalent hypnotically-induced stress in combination with

suggested electric shock. Two groups of subjects perform under both stress

conditions with different orders of presentation. Thus subjects perform

only once under each condition of stress. This permits comparison of the

experienced with the never-before-experienced stress reaction. The third

group of subjects serves as a !Icontrolll group and receives two presentations

of the real stress condition.

A balanced incomplete block design is used with 60 subjects (in 3

groups), 3 treatment conditions (used 2 at a time), and 2 sessions, as illus-

trated in Figure 1. The basic measurements for all sessions are the

changes in behavioral characteristics

conditions. In general, decreases as

measures can be significant as stress

Group 1 is given the real stress

when going from relaxed to stressed

well as increases in physiological

indications.

treatment in the first session,

followed in the second session by the hypnotically-induced version of that

stress. Group 2 is given the hypnotically-induced stress first, and the

real stress second. Group 3 is given the real stress in both sessions. The

fundamental expectation based on the hypotheses is that there will be measur -

able changes when going from the relaxed

whether the stress is real or suggested,

or last. The qualities of those measured

determine how suggestion-induced stress

to the stress state, regardless of

or whether hypnosis is used first

changes must be compared to

resembles, or fails to resemble ,

the real stress. The comparison of stress reaction qualities includes an

examination of the magnitude and patte rn of responses. The pattern of

responses refers to a “real-to-hypnotic” comparison of the rankings for all

stress measures for each subject. It is based on a specificity principle --

that specific individuals react in specific ways to specific stressful

circumstances.

-12-
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A measure of adaptation to stress is anticipated from the data of

Group 3; that is, Session2 data for one or moregroups may be measurably

less pronounced than Session 1 data. It is of interest to see how the use

of hypnosis may affect the adaptation to repeated sessions.

The primary objective measures or indicators of stress are pulse

rate, pulse amplitude~ respiration rate and galvanic skin responses as

available on the polygraph. In addition, subjective reports of stress are

provided by subjects and the experimenter after each treatment. All of

those measures are employed for both the hypnotically-induced and real

stress conditions. The performance measures relating to stress are the

number of stylus hole contacts made and the number of shocks received.

For the hypnotically-induced stress condition, performance counts are

obtained by instructing the subject to report verbally as he experiences

each contact and shock. Those reports are recorded on the polygraph

by the experime]:ter using a hand-held pushbutton.

The pretest trials are used to develop final protocol, including such

details as selection of hole-size and shock level for each subject in the

performance task, determination of the rules under which shock stimuli

will be given, and the required duration for an effective shock.

Table III lists the primary kinds of data for collection and analysis in

this experiment. Included are basic characteristics of each subject, his

differential physiological responses to stress and his subjective responses

to the experimental treatments.
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Table 111

Primary Output Data for Analysis

1. Subject characteristics, in terms of scores on:

. Cornell Index (neuropsychiatric screening)

. Harvard Group Scale of Hypnotic Susceptibility

. Fieldis Inventory Checklist of Subjective Hypnotic Experiences

. State -Trait Anxiety Index

2. Differential changes from relaxed to stressed (real and suggested)

states, as measured by:

. Physiological responses

pulse rate and amplitude

respiration rate

galvanic skin response (non-specific GSRS)

. Subjective reports made by experimenter and subject

Subjective Stress Scale

State Anxiety Index

Observer Stress Scale

3. Differential changes between real and hypnotically-induced stress

states, as measured by:

● Physiological responses (as described in 2, above)

. Subjective reports (as described in 2, above)

● Task scores

number of

number of

stylus contacts made

shocks received
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Among the quantitative analytical techniques employed in this ex-

periment is statistical testing as a means of demonstrating the presence

or absence of significant differences between real and hypnotically-induced

stresses. Changes (as) in the physiological responses of subjects are

measured, as they go from a resting state to a stress state (real or hypno --

tically-induced). These differences are shown by the A s in Figure 2.

First findings are expected to show at least the presence of significant

differences between rest and stress states “within subjects. “ Using the

subjects as their own controls, the next comparison focuses on differential

responses between real and hypnotically-induced stress within subjects.

The construction of this set of tests is shown in Figure 3. If the hypotheses

are true, no significant differences should exist bet~veen the two stress

states. For Group 1, this would indicate that hypnosis can help reproduce

stress that has been experienced before. For Group 2, this would indicate

that

way

some people can accurately “imagine” and react to a novel stress the

they would when actually exposed to that stress.

Tests within subjects of Group 3 are used to determine if repeated

experiences of a stress produce some form of adaptation in the subjects’

responses. Evidence of any such adaptation must be considered in the

interpretation of data for Groups 1 and 2.

The significance of prior real stress experience is tested by comparing

the data from Session 1 for Groups 1 and 2, as shown in Figure 4. The re-

sponses with real stress for Group 1 are compared with the hypnotically-

induced responses for Group 2. This comparison indicates the degree to which

subjects can realistically experience suggested stress under hypnosis, without

having prior experience with that stress. The hypotheses state that such

realistic stress responses are possible.
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Also referring to Figure 4, a comparison of hypnotic experiences

between Groups 1 and 2 provides some information regarding the stability

of hypnotically-induced stre SS. One can look for some stable level of

hypnotically-induced stress achievable in successive applications.

In summary, the statistical approach for treating the data is to:

1. Describe the distributional characteristics of each physiological

and subjective concomitant for each stress condition.

2. Examine the relationship or association between real and

hypnotically-induced stress, within and between groups.

3. Establish the boundaries within which real and hypnotically-

induced stress can be considered as equivalent.
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As a guide in that evaluation, a comparison of first sessions between

Groups 1 and 3 would indicate the degree of difference one might expect

between groups.

Also referring to Figure 4, a comparison of hypnotic experiences

between Groups 1 and 2 provides some information regarding the stability

of hypnotically-induced stress. One can look for some stable level of

hypnotically-induced stress achievable in successive applications. Other

inter-group comparisons can be made to evaluate treatments and the

significance of prior experience in terms of realism and adaptation.

In summary, the statistical approach for treating the data is to:

1.

2,

3.

Describe the distributional characteristics of each physiological
and subjective concomitant for each stress condition,

Examine the relationship or association between real and
hypnotically-induced stress, within and between groups.

Establish the boundaries within which real and hypnotically-
induced stress can be considered as equivalent,
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B. Equipment and Facilities

The laboratory set up is shown in Figure 5. It is located in an area

of low “traffic density, “ so that background noises are minimal. Further

reduction of external stimuli is provided by having the subject’s chair

located within the acoustically buffered enclosure (open on one side) which

was originally built for experimental voice recording.

Figure 6 shows some of the key pieces of equipment including:

● Polygraph (Stoelting, Model 22654X), a four-channel multigraphic

recorder which provides tracings of respiration, cardiac response,

galvanic skin response, and time and mark indications. (See

Figure 7), It is designed for long-term measurement in two ways:

● * The cardiac measurement does not use a blood pressure

cuff (which had the time limitation of a few minutes before

it has to be released); instead, it uses a finger plethys -

mograph which can remain attached indefinitely (hours).

● e The cardiac and GSR channels have a selectable automatic-

centering mode, permitting long-term tracings to remain

on scale without human attention for re-centering, This is

an advantage because some traces can drift off-scale over

extended periods of time.

Time and special coded markings are used on the polygraph re-

cording for the purpose of correlating stress indications with the

experimental conditions being carried out.
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Figure 5. Project Laboratory
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Figure 6. Major Equipment Items Assembled in the Project Laboratory
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Figure 7. Stoelting Polygraph

.
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● Programming Package (Lafayette Instrument Company,

5800 Series), for keeping event counts and controlling the

electric shock (see Figure 8)

● Stimulator with separate Isolation Transformer leading to

subject (Bio-Medical Systems Consultants, Tursky Constant

Current Stimulator) (see Figures 9 and 10)

● Regulated Power Supply to operate circuit providing event

signals to polygraph for marking each stylus contact and

each electric shock (see Figure 11)

● Digital Multimeter used to measure each subject’s electrical

resistance through the stimulator electrode on the mid-calf

of his left leg (see Figure 12)

● Electrocardiograph (Burdick, EK-111) for physical examinations

by M. D. (see Figure 16)

● Steadiness Tester (Lafayette Instrument Co. , Model 320~ 1)

(see Figure 18).
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Figure 8. Lafayette Programming Package
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Figure 9. Bio-Medical Systems Stimulator

Figure 10. Bio-Medical Systems Isolation Transformer
P
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Figure 11. Regulated Power Supply

Figure 12. Digital Multimeter
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The equipments are arranged to instrument the experimental session

using real stress as shown in Figure 13, The subject wears

the physiological transducers for respiration (pneumograph), galvanic

skin response (pair of GSR electrodes) and peripheral vascular response

(finger photoplethysmograph), as indicated in the block diagram.

The GSR electrodes are standard nickel-plated brass, as used in lie

detector applications. Each has an area of about 6cm2, and is curved

maximum finger contact. They are used with !’Biogel, “ a biopotential

for

contact

medium manufactured by Biocom, Inc. , Culver City, California. Attached

to the subject’s left leg .is the stimulator electrode (concentric disc and
1

ring design with contacts made by saline-moistened cellulose sponges)

The subject’s leg is prepared for the electrode using “Redux” electrode

paste, formerly manufactured by Sanborn, and now supplied by Hewlett-

Packard. The subject uses his right hand to carry out the hand steadiness

task, trying to hold the stylus tip in a small pre - selected hole for the treat-

ment duration without. making contact with the sides of the hole.

A pulse former shapes all contacts of the stylus made in the hole-

type steadiness tester, and uses this shaped electrical pulse to advance

a stepping relay. Activation of the stimulator follows every third stylus

contact, due to a transmitted signal from the pre - selected position of the

stepping relay through the shock delay timer and shock duration control.

The shock delay timer, which is adjustable from O. 1 to 100 seconds, is

set for a 3-second recovery time. During the one- second shock and for

two seconds afterward, contacts are counted but do not advance the relay,

thereby preventing any additional shocks while the subject recovers. The

three -second shock delay timer and the one -second shock duration timer

are initiated simultaneously. The stimulator used in this experiment has its

own coarse shock duration control, so the shock duration timer module

could be by-passed, if desired. However, to obtain better control, the

1
This electrode is described by Tursky, Watson and O’Connell (1965).
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floating relay closure of the shock duration timer is used to trigger

and time the stimulator.

As reported by Friedlander

is approximately 1 milliampere

(1971), the threshold of human shock perception

(ma. ). At this level, a tingling sensation is

generally felt. Discomfort is experienced at around 3 ma. At about 5 ma. ,

many sensory nerves are stimulated and the sensation can become painful.

At current levels higher than 5 ma. , motor nerves tend to become stimu -

lated and the affected muscles contract. Most subjects experience pain at

currents between 5 and 10 ma. Tissue damage and physiological trauma

occur as the current begins to exceed about 50 ma. The capacity of the

stimulator used here is 21 ma,, when used as designed. To protect subjects

from accidentally higher currents, the stimulation electrode lead is fused

for 1/32 ampere (31 ma. ). Further protection is provided by an isolation

transformer which reduces any accidental leakage between the electrode

and the rest of tl-e system to insignificant levels. The calibration curves

showing actual shock levels as a function of subject contact resistance

and stimulator switch setting is seen in Figure 14.

Two single impulse counters are used to indicate the total number

of stylus contacts made and the total number of shocks administered.

The event mark-generator provides coded signals of all contacts (100

milliseconds) and shocks (1 second) to the polygraph for producing a

permanent record of these events correlated with the physiological

responses. Following the shock delay period, resetting of the stepper is

completed and input information is reactivated until the next shock period
*

occurs.
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When the apparatus is used for hypnotically-induced

subject does not use the hand steadiness tester, nor is the

stress, the

stimulator

electrode attached. Only the polygraph is affixed to the subject in

the hypnotic session. However, the imagined contacts and shocks,

as reported verbally by the subject during the session, are recorded

on the polygraph by the experimenter. He operates a hand-held momentary

switch connected to the mark input of the polygraph, replacing the input

line shown in Figure 13. Event marks are controlled by the experimenter

to resemble those produced automatically during real stress sessions.
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c. Subjects

The 60 paid subjects in

population of cone ge students

this experiment are drawn from the male

around southwestern Connecticut. Because of

their age, sex and general physical fitness, they are considered sufficiently

representative of the Army population to satisfy the objectives of this

study. For practical considerations of availability, time schedules,

location and administrative ramifications, the use of local college men

is considered more feasible than an approach in which Army personnel

are sought as subjects.

To help assure discovery of any significant reactions to suggested stress

without requiring excessively stringent screening requirements, subjects

are required to score above the estimated college population mean in

hypnotic susceptibility. That mean, as shown in Figure 15, is about

5.64 on the Harvard Group Scale of Hypnotic Susceptibility (Shor and Crne, 1963).

From the standpoint of attrition due to screening, the requirement

for a hypnotizability score above the population mean should result in

fewer screening disqualifications for this study than one might first anticipate.

Past experience shows that the mean hypnotizability score for college

volunteers rises to

make it clear that

The involvement of

about 7. 39 when the subject recruitment procedures

the experiment involves hypnosis (Shor and Orne, 1963).

hypnosis is noted in all recruitment announcements

for this experiment, so we would expect to find most candidates to score

above our acceptance criterion for hypnotic susceptibility.

-35-



100

90

Cumulative 80

Percentile

(N=176)’X To

60

50

40

30

20

10

0

—

44’,-$’ u I Required
Subject Scores

v

5
g I This :;;e,lment

.“
1

}
1-

! I I I ! I I 1 1 I (

0 2 4 6 8’ 10 12

Raw Score (Harvard Group Scale of Hypnotic Susceptibility)

*
Derived from Shor and Orne (1963): Original Stanford U. Under-

Figure 15. Estimated Percentile

for College Students

graduates (n= 124) and
Medical School (HMS)

(n=52).

Distribution of HGSHS

Harvard

Controls

-36-



Of primary concern at all times in this study is the health and well

being of the subjects. Established principles of ethics and subject pro-

tection are employed here, including:

informing the subjects about the general nature of the experiment,

and its use of hypnosis and pain from electrical stimulation.

giving a medical examination, including a standard 12-lead

electrocardiogram, to all subjects before the first session.

having a qualified physician on site during all sessions.

informing subjects that they are free to remove themselves

from the experiment at any time, without explanation.

applying the doctrine of informed , written and witnessed consent

by volunteers.

The guidelines used in the protection of subjects’ rights are those

established by the Department of the Army (1962), the Department of

Health, Education and

Association (1973 b).

For motivation,

Welfare (1971), and the American Psychological

all subjects are paid, receiving $10 for participating in

the first experimental session and $20 for the second. The differential in

rate is intended to provide extra ‘motivation for subjects to complete their

participation in the experiment.
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Do Protocol

The procedures followed in this experiment are described under

four chronologically arranged headings:

● Recruitment

● Group screening

● Medical examination

● Experimental sessions

10 Recruitment, The subject recruitment process involves

contacting college men by placing announcements on college bulletin

boards and in the newspapers of colleges and communities in south-

western Connecticut. Each inquiry from an interested individual is

answered with a descriptive letter about the project, a brief question-

naire, and a postage-free reply envelope (see Appendix B).

2. Group Screening. Each candidate subject who submits a

completed and acceptable ‘: questionnaire is invited to attend a group

briefing ancl screening session lasting about two hours. During the

briefing, candidate subjects are reminded of the project details (for-

merly given to them in the descriptive letter). They then complete

four tests and a Volunteer’ s Participation Agreement, In the sequence

administered, these are:

a. State-Trait Anxiety Index (Spielberger, Gorsuch and Lushene,

Consulting Psychologists Press) to determine proneness to

anxiety.

*

*
The primary criteria of acceptability are: male, college student, “yes” to

questions 10-13, and a signature,
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b. Harvard Group Scale of Hypnotic Susceptibility (Shor and Orne,

Consulting Psychologists Press) to determine each subject’s

hypnotizability.

c. Checklist of Subjective Hypnotic Experiences (Peter B. Field, Ph. D. ,

Morton Prince Center for Hypnotherapy, New York City),

to provide a rapidly obtained indication of hypnotic “depth”

keyed to the Harvard Group Scale and used for later compar-

ison with the same checklist completed after the experimental

hypnotic session.

d. Volunteer’s Participation Agreement, to confirm that each

subject has been fully informed and consents to participate

in the experiment as it has been designed.

e. Cornell Index (Psychological Corporation) to provide a general

screening for neuropsychiatric pathology,

The five forms are shown in Appendix C.

Selection of final subjects is based primarily upon scores on the

Harvard Group Scale, other scores providing baseline information to

be used during medical examination and/or data analysis. The selection

criterion is a Harvard Group score of 6 or higher, on the 0-12 range of

the whole number scale. Each subject is notified of his screening results.

Appointments are made for acceptable subjects, who are assigned to

treatment cells in a balanced randomized fashion, by scores on the Harvard

Group Scale. Each of the three treatment groups is designed to have about

equal representation of each hypnotizability score.

*
3* Medical Examination. Upon appearing for his first experi-

mental session, each candidate subject is given a medical examination

by one of seven (7) physicians available to the project. (A physician
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remains

C shows

on the premises during every experimental session, ) Appendix

the Medical Examination Form which includes a subject quali -

fication statement. A standard 12-lead electrocardiogram is taken for

each subject, as part of this examination. Figure

4. Experimental Sessions. All sessions

begin with the subject relaxing after the polygraph

continuing record of polygraph settings is made on

16 shows this process.

(real and hypnotic ) .

only is attached. A

the Polygraph Record

shown in Appendix D. When the polygraph is set for desired sensitivities

and proper recording, the subject is asked to relax with his eyes C1OSCCI

for several minutes (see Figure 17). Baseline data is taken in this con-

dition for the third l-minute interval. After the subject is asked to open

his eyes, he is requested to complete Part A of the Subjective Stress

Scale (SSS), At the same time, the experimenter records his own

observed assessment of the subject’s relaxed state, using his own copy

of the scale.

The Subjective Stress Scale shown in Appendix D, was developed

by Kerle and Bialek (1958) for evaluating stress in soldiers under simu-

lated combat conditions. The present study uses the revised version (Berkun,

Bialek, Kern and Yagi, 1962), consisting of 14 words, one of which

is checked by the subject to indicate how he felt during the experi~mental

treatment. On the basis of field tests, the authors have assigned a

rating between O and 94 to these words. Soldiers describing their

reactions to simulated combat obtain average scale scores ranging

from 60 to 75, compared to about 32 in the unstressed state. Use of

, this scale allows a comparison of stress level data in this study to

that of soldiers experiencing simulated warfare.

The experimenter

the data sheets shown in

reports his observed stress evaluation on

Appendix D, items 3 and 4. A summary of
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Figure 16. Physician Recording Subject’s

Electrocardiogram during Medical

Examination (Simulated)
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the data from these ]multipagc forms appears in the blocks at the top

of page one of each form. ‘These are the primary data for later

analysis, for both real and hypnotic sessions. They include:

● Polygraph data for the relaxed (baseline) and stress

conditions:

Respiration rate in respirations per minute (rpm)

GSR in numbers of non-specific responses exceeding

a criterion amplitude (generally .3 mm. of pcn deflection)

Peripheral Vascular Responses of pulse rate in pulses

per minute (ppm), and pulse amplitude in mjllimeiers

of pen

--

● Subjective

dcflectj. on (mm)

Pulse amp]. itude change (+ or -) is noted

in going from the relaxed to the stress

state (amplitude decrease = minus),

Stress Scale scores, as reported by the subject,

for relaxed and stress conditions.

e Observed Stress, as reported by the experimenter, for

relaxed and stress conditions.

● Modified State-Trait Anxiety Index, as reported by the

subject, for the stress condition only. The baseline index

is the trait score he received previously during the group

briefing and screening session,

For the hypnotically-induced stress ~ession, the summary data

also include two measures of hypnotic depth:

● Score on Field’s Checklist of Subjective Hypnotic Experiences,

which can be compared to the score received during the

group briefing and screening session.

● Total score for the observed responses to the five

suggested ideomotor and idcosensory experiences.

Qualitative comparisons of these experiences can be

made with similar experiences elicited previously on

the I-Iarvard Group Scale cf Hypnotic Susceptibility.
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Real Stress Tre_atmcllt

The real stressor employed in this study is a hand steadiness

task, with painful shock each time the subject fails to meet the

steadiness criterion of less than three contacts. The subject’ s

performance level is established with the hole steadiness tester.

He is instructed to get into a comfortable position with the stylus

and adjustable (tripod mounted) hole matrix. He ; s permitted to

rest his elbow on the arm of his chair, but cannot rest his hand

on the hole matrix device. His hand must be placed behind a white

ring around the stylus handle (see Figure 18). lIe is then instructed

to hold the stylus point in each of several holes, for one minute

at a time. His onc minute scores for each hole (as counted on the

“total contacts” module) are recorded on the data sheet. The

hole selected for usc in the session is that with the lowest count

equal to or exceeding 10 contacts per minute, For subjects re-

ceiving real stress in both experimental sess; ens, this hole selection

is done each time.

Next, the stimulator electrode is attached to the subject’ s

left leg so that the apparatus appears as shown in Figures 13 and

19. The electrode is of concentric design, and is described elsewhere

(Tursky, Watson, and O’Connell, 1965 & 1969; Tursky, Greenblatt,

and O’Connell, 1971; Tursky and Watson, 1964), The subject’s

skin is prepared using Sanborn Redux electrode paste, as described

by Tursky, Watson, and O’Connell (1965). The electrode is placed

on the outside of the leIt leg, as shown in Figure 20, about halfw:ly

between the ankle and knee, By avoiding locations where the

peroneal nerve is near the skin surface, the likelihood of muscul:lr

contraction responses is kept low, The stimulus, which is con fil)ccl
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Figure 19. Instrumentation Affixed for

Real Stress Condition
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1/2 distance

Left leg

Head of

fibula

Electrode

location

Lateral

malleolus

Figure 20.

Stimulus Electrode Placement
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to the leg area by virtue of the concentric electrode design, is

sinusoidal, 60 Hz, of constant current for 1, 0 second, as described

by Tursky and Watson (1964). Subject skin resistance is pre-

pared to about 5 thousand ohms, as measured through the electrode

with the digital multimeter. The subject is then asked to describe his

sensations as the experimenter administers gradually increasing

amplitudes of shock (beginning at O ma.) at 5 to 10 second intervals.

He is instructed to report:

First:

Second:

Third:

Fourth:

when he experiences any sensation at all

(threshold level)

when the shock begins

(discomfort level)

when the shock begins

(pain level)

when he does not want

(tolerance level)

to feel uncomfortable

to feel painful

the ntensity to go any higher

This part of the protocol is similar to that describe by Tursky

and O’Connell (1972). Because of adaptation and other effects,

the shock amplitude used in the experiment is set O. 2 ma.

above that fourth (tolerance ) level. The duration of all shocks is

1.0 second.

The real stress treatment, seen in Figure 21, takes place with no

conversation by the subject or experimenter for 3 minutes following

the experimenter’s signal to “go”. The data used for analysis

are those for the second 1 -minute interval of that treatment. At

the end of the three minute treatment, the subject is asked to

report how he felt, using Part B of the Subjective Stress Scale
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Figure 210 Real Stress Treatment

Figure 22, Hypnotic ally -Jnduced Stress Treatment
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and the Modified Self-Evaluation Questionnaire as shown in Appencljx D.

The experimenter records his own observed asscssr]~cnt of the subject’s

stress state, Then final cquip]ncnt set.tings arc rccordcd, the elccirodcs

and transducers are removed from tlie subjcci, and his reactions or

comments about. the session arc solicited. ‘1’his cncls the real stress

session.

~>l~c>ticall>r-Incluced (Su~y~stccl) Stress Trcatnl(’nt

lIy~>notically- inducccl stress bc[:ins wit!l ‘a similar verbal jn(lucti{jl~

of hypnosi s for each subject, TIIC entire trcatnl(’nt. is carried out w;I1]

the subject’ s eyes Clc)scd. After l.l]e initial incluction, decprnin~ is

aiclcd by a series of five slL~[{esic{l i{lconlotor and i(lcoscns(~ry cxpcrif,~j({,,s:

0 His

● Ilis

e His

o His

e 1-1is

right arm becomes so heavy that he cannot lift if

left lcg bcc:omes immoljilizccl so he cannot n~ovc it

right fist c]{:nchcs so Lightly ihat IJc cannot f)l)cn it

head beconles so rigi(l that hc cannot snake ii to say no

left ChCCl< [(:t:l S the periodic st.icliing of a pin.

The subject’ s responses in trying to ovcrcomc challcn~es for the first

four experiences and his rrport of the fifth experience are rccordcd

on the data sheet. Wcjgh[c[l values are assjgn(,d to each obser~’ed

rcspollse as follows:

Good: 2

Fair: 1

Poor: o

The individual scores arc addccl to proclucc a score suggestive of the

subject’ s depth in hypnosis. The sum falls in the range from O to 10,

Next, the subj(~ct is given a set of stanclard instruct ioils to l~a~’(’

him carry out tlLc imaginary hand st(’ldincss test wjtl~ in~:(~in{(l pai)ll’[11
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shock in his leg for failing to perform to the requi red steadiness

lev(!l. He is told to expect the sharp pain quite a number of times as hc

Carries out this task, To provide data on “stylus contacts” and “shocks”,

he is instructed to say the word “touch” or “shock” each time he

imagines those events to occur, After the experimenter says “go”,

and for the cntjre 3-minute “stress” pcriocl, the experimenter remains

silent; no suggestions of any kind arc given. Figure 22 depicts tllc
>!:

hypnotically-induced stress treatment. ‘ Tile expcrjn~cntcr presses a

hand held switch t.o recorcl all events on the polygr:lph, as they arc:

announced by the subject. A “touch” is record ccl as a brirf event

(about 100 milliseconds) and a “shock” is recorded as a long c:vcnt

(about 1 second), so as to produce coclcs on the pol}-graph’s linlc al~fl

event channel ~~’l~ich resc]mblc those produced for th(? rral stress

con(l iti on.

Data used for analysis consist of tliat recorded cl~~ri]]~ L17C second

l-lninute interval of the three rninut~ suggested (“imaginary”) task.

Upon completion, the subject is instructed that the task is over, t;~[>

stress conditions have endccl, and hc \.-il.] sc, cm bc “awakened” ((’cling

Comrortablc, alert- and refreshed, ancl able to accurately recall tllc

expcricncc so he will be able to report- on it in clctail. Upon tcrt]linat~on

of hypnosis, the subject is immediately instructed to cornpl(t(> Part B

of the Subjective Stress scale, the Modified State-Trait Anxic{y

Index, and Field’s Cl~ccklist of Subjective I+ypnotic Expe rienc~’s. T 11[:

experimenter records his independent rating of the subject’s stress

level.

.,,-,.
Some subjects raise their hancl wl~ile inlagining thcmsclvcs to be

carrying out the task; others do not. It is left to each onc to cxpcri(:nce

this task in Ilis own way, regarding hand position.
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Final apparatus data are noted on the Polygraph Record;

the polygraph transducers are disconnected from the subject;

his reactions or comn-~ents are solicited; and the hypnotic session

ends,
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HI. RESULTS

A. Data Collection and Problem Areas

This study was officially started upon award of contract on 23 January

1973. Recruitment of subjects began in February 1973 with press releases

to 1.5 newspapers in Connecticut’s lower Fairfield County. This was folloj’,cd

up by djrcct contact with 13 local colleges. Those colleges granted p{’rl]~j s-

sion to place notices on bulletin boards, have class roonl and

m,acle by faculty and stn~dents, place prepaid inquiry cards jn

place articles in student newspapers, and, in one case, have

citation announcements made by the college’s AM radio station cluring th(’ir

carnpufi broadcasts.

The recruitment effort yjelded a total of 363 inquiries, of \\llich 41

were immecljat. ely rejected because they obviously came from wolnen

(pl”obab]y duc to newspapers omitting the Imale requirernenl. statecl in the

press releases). The 322 other inquirers were each sent a questionnaire

accolm]]aniecl by a cover letter giving all necessary details about the proj{(t ,

includj Il<q: the sponsorin~ agency; the experiment’ s purpose; the invol~~c]l]cnf

of stress, pain, electric shock and hypnosis; the required meclical CXilllliil -

ation; tl~e presence of a physician at each session; the number ancl (lurai i(,)~

of sessions; and subject payment. The cover letter and questionnaire are

found in Appendix B. A total of 188 questionnaires were returned, of which

172 were fully acceptable, 7 were acceptable for limited pre-testing and 9

were unacceptable. Each of the 179 candidate subjects who returnecl an

acceptable questionnaire was invitecl to attend a group briefing and scrcc]ling

scssio~l where he was tested for hypnotizabjljty, anxiety level an[l genera]

indications of neuropsychiatric problems. The forlns used in that s(,ssio]>

arc found in Appendix C , A t[~tal of 102 candidates completed tllc group

,
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briefing. Of that total, 83 were founci to be acceptable subjects, three were

acceptable as pre -test subjects, and the rest were unacceptable.

. Sixty of the 83 acceptable subjects partic ipatecl to complete the c:x -

pcri~>~ent as clesigned. A medical examination was given just prior to dala

collection in the first cxperin]enta] session. The I_r7f2C]~L~l exal”rlillaiion and

data collection forlms used are found in Appendices C and D, rcspcctivtlly.

Table IV lists the main items of clata collected Ior each subject. The data

collection sessions were conducted during the 6-month peri. ocl from 26 lvlay

to 22 November 1973. No attempt was ma ed to CO1ltrOl fol” the time: Of day

when sessions were held. l~owc-k?er, measurements for all 120 sessio]ls

were begun at mutually convenient ti]mes between about 8:30 ~-. Fd. and

4:00 l?. M. with the greatest peak in mid-mornin~ and a smaller peal< in

mid-afternoon. Each grou-p followed that bimodal pattern.

The of fici”tl c(jniplctioa d:,te under this contract WZLS 22 hlay- 1971.

That date includes a 3-montl~ ti~me extension to make up for dc:lays re-

sulting frolm the illness of the Prjncipal Investigator during June and July,

1973, No other technical or admini strative problems were encountered

during the conduct of this study.

●
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Table IV

n Dal.a Items CCJ1.lcCtecl

● Screening Information:

● e Dat.c of 13ir~l~

● 0 College Altcndcd

● O Iiypnotic Susceptibility and

Su12jcctive Ex]~criences

(HGS1-lS; IrCSJ lK)

● * State anti Trait Anxiety Indices

(STA1)

● 0 Psycl~opathology (Cornell Index)

● Medical Exami]lation Data

● m Heart Rate

● * Sinus Arrhythmia Prc sencc

● O Blood Pressure (systolic /rliastolic)

● b Respiration R:ttc

o 13aselinc and Stress Measures for Two Sessions, in ‘J”tJrI-lls c~i:
Pllysi[~logical ll~ta

Rcspiratio)l Rate

GSll (iui:il/J1o~lsl]ecifi~.)

Pulst) Rate and An]plitude

Subjcctjve Report:

Subjective St-rcss Sea] c; (SSS)

State Almiety In[lcx (Nlorlifi(’d S’~AI)

Sul>.jective IIypnotic’ IZxpc:ric-nccs (l- CSIIE)

observed Rc!po]-t

Obs[!rvcd Stress Scale’ (0,SS)

Observc(l I-Iypnutic Dept.1) (C)l ID)
Pel-formallcc

IIo]c Size USCCI

Hole Selection Per forlT~ance (no. of contacts)

Electrode Contact Resistance

Shock Perception Levels (Thresholcl, Disconlfort,

Pain, Tolerance)

Stress Pcrforn>ance (no. of contacts, shoe]: s)
Anecdotal Rcpo I”(

End 01 Scssi(}ll Intcrvi(,v~

Expcrinlcllt(,r’ s In)prcssiul, s, (if a)ly)
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B. Data and Statistical Analysis

The quantitative data obiainccl in the course of t.llis study arc dcscribt!cl

and evaluated here with two object.jves. First, the analysis adclrcsscs t.ht:

hypothcs es, by providing quantitative descriptions of ]IOW sugg~~sti{>]~-in(l~lc~(]

stress resembles (or fails to resemble) its equivalent real stress for

both naive and experienced subjects. The second obj{!ct. ivc is to add clarification

and greater depth to the il]terprctations 01 what takes place in tl~c experimental

. stress situation. Qualitative information is usccl to support those object jvcs,

In particular) anecdotal reports of subjc:ctive experiences provide tl]c fli3VCJ~

and texture of personal stress reactions in the actual words of t-he subjccl. s.

l’hc various instruI”llc!llts

Table IV. Coding sheets

and measures discussed hcrr are found li steel il]

with all raw data are found in Appendix E.

1. .Rcliabi]ity and Inter prel:ation of Measures

A nuITIber <Jf correlatic]ls are computed to deternlinc ilIc COn-I-

paral)iliiy, and ‘In Son]t; ca~e~, t]-JL!r{:liab~ht~ Of ‘l~~C>~L3Ul”(:su5eC~ iJl thj~ ~;l-

pcrilnent. Among the candidate scr~:ening instrunlcnts, tile Cornell Incl(:s

is found to correlate highly with Trait Anxiety (r = . 56, p . 001). T.his is

eXpe Cted since bOth measure related manifestations of ps>rc]lo~>a t]lCJIO[{y.

The three scales of hypnotizability are also compared (see Tab]c 1’).

The Harvard Group Scale of I-Iypnotic Susceptibility (I IGSIIS) is twice seen to

be significantly correlated with Field’s Checklist of Subjective IIypnotic

Expcrienccs (FCSHIZ), (r = . 34; r = . 37). The FCSIIE scores obtain ccl [Iurjng

the screening session are also highly correlated with the scores obtain ccl on the

same instrument during the hypnotic experimental session (r = .77 ), tllercby-

providing assurance of reliability. The HGSHS, which is one

of thr widely used standard instrul~lcnis 01 its type, is also founcl to be a

reliable predictor of hypnotic clcpih achieved in the later cxpcrimcntal
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Tal~lc V

Correlations of Hypnotic Susceptibility Scales

Group Screening

(n = 60)—.

scale FCSI-IE

Group
IIGSIIS ● 34 ‘:;:

Screening —.-. — ——- ——.

FCSI-IIZ --

Ilypnotic
Experimental FCSIIE -.

Session

(n = 40)-- —

I? CSIIE

—

.37:::::

...— —

. 77,::;:;:

--

OHD
——. ---

● 4 ~ ::,.;.

—.-—.. —

.47:;:.; ,’

- ----

. (30>::. ‘

.—

HGSHS : Harvard Group Scale of lIypnotic Susceptibility

FCSHE: Field’s Checklist of Subjective Hypnotic

Experiences

OHD: Observed IIypnotic Depth
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session as measured by t“hc two briefer scales -- FCSI-IE (r = . 37) and

the Observed Hypnotic Depth (01-ID) (r = , 45). Finally, the two hypnosis

measures used in the experimental session (I? CSI-IE and OIID) are sig-

nificantly correlated (r = . 60). ‘rhes{! results suggest t}iat I?CSHE aJId

OIID are both reliable and are probably measuring the same set of

.
hypnotic depth phenomena as the more familiar I-IGSI-3S.

The intercorrclations of all physiological and subjective stress measr,~es

are described later in this section because of their greater complexity

duc in part, to response specificity and the Law of Initial Value,

2, Subject and group Characteristics

Consideration is given next to the subject characteristics and t<roup

assignments. In this regard, assurance is necessary that the groups ,arc

essentially identical for purposes of the study.

Demographically, the sixty mate subjects come from 11 clilfcrej, t

colleges and universities, lmostly in Connecticut. Table VI shows the

distribution of subjects by schools. Over half the subjects colmc from

three scl~ools, reflecting to some degree a better recruitment. program

at certain locations. The average age of tile s~lbjects is just over 21

years (standard deviation: approximately 3 years).

All acceptable candidate subjects for this study were invited to attend

a group briefing where they were tested for hypnotizability, using tl~c

standardized, 45-minute Harvard Group Scale of Hypnotic Susccptibilj ty

(HGSHS ). A total of 103 cancliclatcs took this test, and their scores arc
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Table VI

College Sources of Subjects

Number of

college Participating

Subiccts

University of Bridgeport ‘,. 1

Norwalk Co~ilmunity College 11

Fairfield University 10

Central Connecticut

State College
7

University of Connecticut 6

Norwalk State Tecl]nical Collegi: 5

,Sacr ccl. Hcarl Uni~.’ersity 3

Housaionic Community College 1

Southern Connecticut State
College

1

Clark University

(Worcester, Mass. )
1

New School for Social

Research (N. Y.C. )
1

Total: 60
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shown by the histogram in Figure 23. The cli sf rjbut.ion corre spends

closely to published norjl~s for college student-s who volunteer to

participate in experiments which they know to involve hypnosis. As

a group, such volunteers hav[! been found tc) be more hypnoti zable

than the general population. The ]mcan score for all candidates in

Figure 23 is 7,97, compared to a norm of 7.39 for a group of 132

undergraduates who volunteered for hypnosis experiments in the

Boston area. In contrast, the HGSI-lS norm for 176 control students

having no prior awareness of hypnosis involvement is about 5.64

(Shor & Ornc, 1963).

Figure 24 S1].OIVSthc~ <Iistribut; on of lIGS}-IS scores for t}le 60

subjects finally chosen for this study. Their lmc:,m score ic 8.93.

Group assjgn?mc]~fs Ior all subjects were made to countcrbalanct>

closely for IIGSIIS SC’Or C:S. Three carclully rnatchccl groups ~~~er(,

for]mcd, with approxilnat(’]y equal IIGSIIS scoir reprcsc]lia(ior, s ir,

each, as seen in Table VI.1. ‘lo assure randol]>Jlc:+ s of group assi[;n -

ments in relation to other relevant factors, a series of one-~’~ay

analyses of variance are macleo The results show that there

are no statistically signjfj. cant differences bctlveen the groups.

Table VIII s~u-nmarizes these factors. That tab] c incluclc:s data

from the group screening, the nleclical examination and the baseline

measurements of the first experimental session. All subjects are

treated identically up to aJld through the fi~st baseline lmcasurement,

and the analyses confirlm that no differences exist between tile three

groups to that t~me. Tllc elate of group screening and the sulJscclucJ]i

time interval until the first experimental session also show no sig-

nificant differences between the three subject groups. Willl Jlo c,v;d(:n<,’

of bias or imbalance betw~een groups, further siat.istical comparisons

of the data can be macle w;t]] rcaso]?ablc con fidel]cc jn tl~c valj(]ity of

Outcc)mcs.
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IIGSIIS
score

6

7

8

9

10

11

12

Total:

Table VII

Subject Group Assignments

NuImbcr of Subjects in Each ‘Trcatn],:nt CIroup

Group 1

(Real Stress/
1]Iypnotic Strrss)

2

3

3

3

5

2

2

n, = 20

Mean Score:

Std. Deviation:

L

9.0

1.8

Gro~lp 2

l_

Group 3
(IIypnotic Stress/ (I?,,al stress/

llcal Stress) 11(’al Strrss)----

3 3
---

2 z

3 3

3 3
-.

5 5

3 3

1 1

‘T ()L:,,1

—.—-

8

7
—.

9
—— -

9
—.

15
.. ——

8
—

4

‘2
‘ 20

‘3
= 20 N=60

8.9 8.9 8.93

1.8 1.8 1.80
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3. Descriptive. Experimental Data and Significance Tests

The essential quantitative clata for statistical testing of hypotheses

in this study are the mean measures of arousal for each group under each

experilnental condition. Those data are tabulatccl, by group, in Tables IX,

X ancl XI. These same measures arc sum~marizcd graphically in Figures

25 and 26,

Tl]e analysis of these data begins with a comparison of baseline conditions

bet~vccn each group and session, to evaluate starting conditions. Next, the

cha]~~es in going frolm baseline to stress treatments arc compared for each

group, by session. Then selected comparisons of those baseline-to-stress

changes are made between groups for opposite sessions to evaluate cffecis

of the same treatment in reversed session order. Finally, t]le ;nter~CJr -

relations of the six measures shown in Figure 25 are evaluatccl.

13a2eline rnc~slzrcs of !]eart rate, CISR, rcljiral ion rafp, S,SS and 0SS——. . — —.

tencled to remain similar bctwccn Sessions 1 and 2 as rcvealeci by t-tests.

Only Group 1 shows any significant cliffcrcncq that being i]~ the baseline htart

rate (p.<. 01). The basc>line !~~’art rate 101- Group 3 is not si:nifical)ily

different betw’ecn sessions despite its apparently wide spread. Ivllat appe:irs

to be a discrepancy in the relative significance of baseline heart rate for

Groups 1 and 3 is due to the fact that these arc paired-data t-tests; thus

individual subject differences are being tested--not the overall mean. The

summary chart of Figure 25, on the other hand, portrays the difference

between two mean group values (in this case, two lmean group values of

baseline heart rate). No other significant difference between sessions is

found for any group in the baseline measures. (One of those measures

on Figure 25, STAI, does not show any change because the single group

screening value of each subject’s trait anxiety is used as his baseline for

both sessions. )
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Table IX

Mean Measures of Arousal For Group 1

.
.Session 1 (Real)

–-l--
Scssiori 2 (!l>~

Measures ]~:LS(?lill~ Stress I IJiff, }33 scl. ine St ?“1.,:s

4

.— -——. — .—

31cart Rate 73.50 78.15 4.65 77.90 80.35

Pu] s~implitucle
—

+ l—.-
Chan~c

--
-lC) ‘- --

l?hysiological ——

Respiration Raf.c 13.38 18.38 5.00 13.83 17.93

No. of INS-CJSlts 0.65 2.00 1.35 0.30 3.80

Subjccti\e

‘sss ‘:1=: -::: :?
STAI-State

Observed 0ss 19.75

71”15 %L;%l 610’5-
No. of Contacts

Performance
NO. of Shocks

I-Iypnot ic
FCSHE

Depth
r

Obscrvccl
,~’!~”’,’,’,,:!,,,,l,l / i

NS-GSRS: Non- specific GSRS
Sss: Subjective Stress Scale
STAI-State: State-Trait Anxiety Index- -State (Modified)
0ss: Observed Stress Scale
FCSHE: Field’s Checklist Inventory of Subjective Hypnotic Experiences

>s is) I—.—— .
ll;~.,(—..

2.45 I——...—+3 1
-11/——

.!. 10

-—- ,
3, ~[, ‘

.———..—

27.90 I

.,
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Table X

Mean Measures of Arousal For Group 2

M{—

—-.—

,Subject. il’e

Ol)scrvc!d

Pcrfornlance

HypncIi ic

Depth

Sul-cs—— -

Iicart Rate

Pulse Amplii.uclc
Cha]~~,c——— .—— ——

Rcspi]”:ltion Rat{
— .—

No. [If NS-GSI::;
_—-— ———

Sss
—.

STAI-State

0ss

No. of Contacts

No, of Shocks
——

FCSIIE

Ses$——.
.Iaselinc——.

75.73

--

14, 20

0.15

30.65

33.95

19.80

“jn 1 (Jlc

Sil-css—-—

81.83

.-

..—

19, 03

2.75
-. .-—--—

49.70

43.80
——

63.25

4.85

1.45

22.55

6.55

6.10 70.45
I

81.05

---14.83
——L:

14.33

_xi__Mi::.?.

4--’+--’%

—. -__..
]);”— .-,

4, ((.’;
-—

+0!
-20

0,7:’
-—. _.. .

32. (I
——— -

55.-:”.- —.-../ ‘,,/,,

/

f-

/,,’
/’,-,

4\
/,/;,_

h/’
/’ J.;



Table XI

of. Arousal For Group 3Mean Measures

—

h4easurcs

Scss——
_),ascli]2c

on I (Itc

Strcsf;

1)..——.—
Diff.—..——

4.95
—..

+ 2

-18.—

4.60

—.—.. . . .
~>i(. I

—-.---”.--! 1

1.1[
——...

+0
“o- L+

~);l!;(!li!lc STj”(;$;~
— ..— .—— — ——

“?8. 23 77, 05
— .—

.- --

73.40 78* 35

-- --

17053 13.50
I

15.0012.93
.—. ——.. . 4

I
lie, of NS-GSRs 0.55 1.55

—.—.._.. —

58.60

1.00
..- .-——

30.05

-... —.. .——. —.- -..
I

29. 1328.55SCJS

———.—.
-/11,5236. 05

21.35

STAI-Si.atc 51,40

71.00

— .—,
I

0ss
——-—-

No, [)f Contacts

No. Of Sl~ocli$+

29, 15
Perfo~n3ilncc

5.75
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H ypndic

Depth

.

-67-



Group 1 (n = 20) Group 2 (n = 20)
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Figure 25. Summary Chart of Six Experimental Measures
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Differential I Group 1 I Group 2 I Group 3
Measure

s Pulm Amplitude
Changes undc r

Stress

Session:
Stress:

+3
+1

n -17
-19

1 2
“R H

+3

n

o

-17

-20
1 2
H R

(R = Real, H = Hypnosis)

+2
on-18

-20
1“ 2
R R

● Performance
(Imagined per-
formance in
hypnosis)

. . No. of
Contacts

. . No. of
shocks

Session:
Stress:

33.6 .

L“8.2

-E_z
12 12
RH RH

_l?_

40.5

—

“is-
12 12
HR H R

29.2

12
RR

12
RR

; Hfinoli c Depth mean std. dev.

I

mean std. dev.
. . FCSHE Score 22.9 6.9 22.6 6.7

I

—
(38 max. )

. . Observed Score 5.9 3.0 6.6 2.1 —
(10 max. )

& ——

Figure 26. Summary Chart of Five Experimental Measures
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To compare baseline measures with stress measures within each

session( a paired data t-test is run on each of the 36 curves in Figure 25.

The results, seen in Table XII, reveal in general that the arousal level

is significantly higher during the stress treatment than during baseline,

especially for the three subjective measures where 17 out of 18 differences

are significant below the , 001 level. On the other hand, the physiological

measures do not show such consistent significance of difference, es -

pecially in heart rate where no Session 2 change is significant for any

group. Although it is important to establish the fact that arousal levels

change within sessions (i. e. , in going from baseline to stress), it is

equally important, for the purposes of this study, to determine how

closely those changes resemble each other from one session to the

other, and from one group to another.

Changes from baseline to stress measures are next compared

between sessions. The change measure is equal to the stress measure.—

finus the baseline measure. Changes

of variance, chi-square and t-tests for

the following results:

are compared using analysis

each group, by session, yielding

● Heart rate chanpes for all 3 groups combined are sig-

nificantly different between Session 1 and Session 2 (p < .05).

As seen in Table XIII this is due entirely to differences

appearing in Group 3 (p < . 05), with the other two groups

showing no significant difference of heart rate changes

(baseline to stress) befxveen sessions.

● Pulse Amplitude changes are overwhelmingly in the nega-—

tive direction when going frolm baseline to stress states,

as seen in Table XIV. There are no significant effects due

to group, session or type of treatment.
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Table XII

Baseline to Stress Comparisons for Each Session and Group

t-value (d. f. = 19)

Group

3

Group Group

1 2

Session

1

Session

2

Session

1

Session

2

Session

2

Session

1

::
-2.2

-4. 6’k’k’>

-2* 3’:

-403’:’:’:

-8. 4’;’k’:

>:>:>:
12.3

-2. 5’% -3. 6*’XHeart Rate

Respiration Rate

-0.9 -1,9 0.6

>;::::>
-5.5 -5.0’:::’: -1.2

>!/ >: >:

-4.1
Non-Specific

GSR’ S

Subjective

Stress Scale

State - Trait

Anxiety Index

-2* 2’:<
:: :::::<

-4.0
.,,.!,

-3. 6“’’””-2.0

-6, 7’;:’;’;-6.0’:::’:: -4.1’:’:>: -4.2’::’:’:

>:>:::
-8.5 -2. 9’*’X

>:>::>:

-4.7

Sbserved Stress

Scale

>:c
p< .05

>:>~
p<. ol

>*:>,:>,:
“’p< oool

12.5’:’:’:
-9* 2:::;::;: >:>:>:

11.9
>~>::>,:

-19.9 ‘ -13.3’:’:’::
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Table XIII

Heart Rate Change By Sessions and Groups

Group

1

2

3

All

F

‘:<p < , 05

Mean Change (pulses /min. )

Session 1

M I SD

4.7

k

8,4

6.1 7.6
——

5.0 10.2

5.2 I 8.7

0.15

M

2.5

4,6

-1,2

SD
— .—

12.4 0.68

10.8 0.59
—— —

8.3 2.55’:

:!:
10.7 2.07

1.52

2.0
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Table XIV

Pulse Amplitude Change By Sessions and Groups

—— —.

I Number d Subjects Showing Indicated

t-

Direction of Ch~_nge 1

Session 1

1
J

19
——- .

2

+“

17

..- —— . — .—— -

3 18

All 54

+

1

3

——. -,... .—

2

6

rider Stress #-. —.-

Session 2

17

20

.——,. .—
.

20

57

——

reduction of pulse

Positive change

# Negative change means a

amplitude under stress.

means amplitude increase in going from base-

line to stress treatment.

No subject produced a positive change in both

sessions. The 9 cases of positive change in

the 120 subject sessions were produced by 9

+

3

0

..—. .,-.—

0
— .—

3

different subjects.
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●

●

●

Respiration rate changes for the 3 groups show the same

significant effects as heart rate, according to Table XV.

That is, the significant difference between Sessions 1 and

2 for combined groups can be attributed solely to the

significant difference appearing in Group 3 (p<. 05).

GSR changes are seen in Table XVI to be considerably

different between sessions for each group. Differences

are most significant in Group 2 (p < .01 ) and next most

significant (and in the opposite direction) in Group 3 (p < . 05).

The Group 1 difference in non-specific GSR, while not

significant according to the . 05 level’ criterion, approaches

that level (p s . 063). The hypnosis sessions show larger

GSR changes than the real stress sessions for Groups 1

and 2.

Subjective Stress level changes, seen in Table XVII, differ

significantly between sessions only in Group 2 (p < . 05).

The hypnosis sessions show smaller changes in stress level.

State Anxiety level changes, seen in Table XVIII, are signi-

ficantly different betieen sessions for Group 2 (p< .01 ) and

Group 3 (p <.05). The Group 1 difference, as in the GSR,

approaches significance (p <. 076). The hypnosis

show smaller changes than real stress sessions.

sessions

Observed Stress level changes, seen in Table XIX, are sig-

nificantly different between sessions for Group 1 (p < . 05)

and Group 2 (p< .01). The smaller changes are observecl in

the hypnosis sessions for each group, The smaller change

under hypnosis in Group 1 accounts for the significant differ-

ence between groups in Session 2 (p< . 05).
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Table XV

Respiration Rate Change By Sessions and Groups

Group

1

2

3

All

F

‘KP < “05

Mean Change (respirations /min.)

Session 1

M

5* o

————

4.8

4.6

SD

4* 5

3.9

—— —

4.5

4.2

0.04

Session 2

M

4.1

4.1

1.5

3.2

.——

SD

4.4

3.6

—.

5.7

4.7

2* 07

t

O, 68

0.77

—.

2.59’

—.—

2* 33’
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Table XVI

GSR Change By Sessions and Groups

Mean Change (nonspecific GSRs/nlin. )

Session 1

G r oup

M SD

—

1 1.4 2.8

All

1 I

—.—

F 2.13

Session 2

M

3.5

—

0.7

2.8

2.3

SD

3.8

1.6

—

3.4

—

3.3

4.43
#

# F test not valid due to non-homogeneity of data

t

—..

-1.97

.!, .
z. ~4-,. -

-2060:::

_—-—

-1.26

.!, .,..,. . ..

p <.01

>X

p<.05

76-

.



Table XVII

Subjective Stress Change By Sessions and Groups

Group

1

2

3

All

F

—

Mean Change (SSS score)

Session 1

M

29.5

19.1

—.——.

30.1

26.2

SD

22.1

.— .—

29.6

—.—- — .—

31.3

28, 0

0.98

Session 2

M

27.9

32,0

.—.

29.2

29.7

SD

30.6

-—

21,4

31.2

27.6

0011

t

.——.

0.23

-2.42:::

0.11

-0.89

-————

>:.
p< .05
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Table XVIII

State Anxiety Change By Sessions and Groups

Group

1

2

—.. ..—_ .

3

All

F

““p<ool

;:
p<.05

Mean Change (STAI score)

Session 1

M

18.2

9.9
—

15.4

14.5

SD

9.6

15.2

8.2

11.8

2, 76#

Session 2

M I SD

13.5 15,0

20.6

I

9, 0

—.

11.6 11.0

15.2 12.4

3* 19#

—.

t

1.88

—.——.

.!,.!_3* ~~.,..,

——. _

z, 09,::

-0.43

#
F test not valid due to non-homogeneity of data
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Table XIX

.

Observed Stress Change By Sessions and Groups

. .

~—— Mean Change (0SS score)

LSession 1
Group .—

M SD

7-I
2

._— -.. -—. ——

3

All

F

7
—-.—

51.4 18.3

— -——

43.5 16,4

--——— .—— -—--- -

49.7 18.0

—

48.2 17.6

1

1.13

session 2

M

39.5

55.5

—-.

49.7

48.2

SD

19.1

12.5

-..-..—-— -

16.7

17.4

———

4.92’:

t

,——
:,:

2.21

—.——
>:;:

3.24

.— —

0.01

——

0.01

>:
p<.05

>:>:
p<. ol .
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In terms of groups and treatments, the above results can be

summarized as follows on the basis of significant differential effects in

heart rate, pulse amplitude, respiration rate, non-specific GSRS, sub-

jective stress level, state anxiety and observed stress level:

● For Group 1, only the change in observed stress level (0SS

scores) is significantly different between treatments (sessions).

The change is smaller when hypnosis is used,

● For Group 2, changes in all three subjective measures are

significantly different between treatments, as is the change

in the GSR measure, The changes in subjective measures

are smaller with hypnosis, while the GSR change is greater.

● For Group 3, the changes in all three physiological measures

are significantly different between the two real treatment

sessions, as is the change in the state anxiety measure.

Except for GSR, those significant effects are due to smaller

response changes in Session 2.

● Comparing treatments (real and hypnotic ally -jnduced stress),

the physiological changes are of the same or greater lnagnitude

under hypnotically-induced stress while the subjective reports

depict less aroused change than those same measures for tl~e

real stress conditions.

Inter-session comparisons between different groups are examined

next to help evaluate the significant effects of reversed order for the

same treatment. The particular comparisons described now are those

shown by the three arrows (A, B, C) in Figure 27. Baseline-to-stress

changes for one group are tested against the same changes for the oil~er

group. The measures evaluateci in these cross-comparisons are those

summarized in Figure 25: heart rate, respiration rate, non- specific

GSRS, subjective stress level, state anxiety and observed stress level.
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Group 1

Group 2

Group 3

Session Session

1 2

R: Real Stress

H: Hypnotically induced

Stress

Figure 27. Pattern of Inter-Session Comparisons

Between Different Groups
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Comparison pattern “A” is examined first in Table XX. For the

five measures in which the F test is valid, no significant differences are

seen between arousal changes in the real stress sessions of Groups 1 ancl 2.

The GSR change, not subject to the F test, appears to be somewhat

smaller in Group 2 data than in Group 1.

Comparison pattern “B”, seen in Table XXI, shows no significant

differences between five of the six arousal changes jn the two hypnotically -

induced stress sessions of Groups 1 and 2. The heart rate change under

hypnosis, not subject to the J? test, appears to be larger in Group 2 k

first session than in Group 1’s second session.

Comparison pattern “C”, summarized in Table XXII, indicates no

significant differences beticen the arousal changes in the first real

stress sessions for Groups 2 and 3. Efoweve r, it should be noted that

the three subjective measures (SSS, STAI, ancl 0SS) are marginally not
,.

significant. That is, the F ratio probability for State Anxiety Level (3, 74)

is about . 058, or just above the .05 criterion, while the other two data

sets are just marginally holnogeneous in their variances, both falling

just above the .05 criterion.

In summary, the comparisons depicted by patterns A, B and C in

Figure 27, reveal basic similarity of arousal change in 5 out of 6 nlea -

sures in the first two cases (“A” and “B”) and 6 out of 6 measures in the

last case (“C”). The GSR data in Table XX (pattern “A”) and the heart rate

data in Table XXI (pattern “B”) are non-homogeneous and are not subject

to F tests. In fact, the variances exhibited on these two measures appear

to bc of substantially different character for each group.

The intercorrelations of the six measures shown in Figure 25 are

found in Appendix F. The results show few significant inter corrclaiions

between the physiological measures.
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Table XX

Arousal Change in Groups 1 and 2 under Real Stress

(Comparison Pattern “A” from Figure 27)

G l“OUP 1 Group 2
Measured (Session 1) (Session ~) F,:

Clum~c!
__.—.— ——. —

M SD l\4 SD
. ——- ———————

——

Heart Rate (pulscsinli:l, ) 4,7 8.4 4.6 10.8 0.00

_—-—-—— —
llcspiratic’1~ l.lat.e

(rcsl>iratiol) s/13-’ill. )
5.0 4.5 4.1 3,6 0.52

—.——.. ——__ —-
iNon-sp{*cific. (;S1<s 1,4 2.8 o* 7 1.6

1

0. 82+

(numl>cr /n2in. ~_——.

Subjective Str~~ss Level 29.5 22.1 32.0 21.4 0.13

State Anxiety Level 18.2 9.6 20, 6 9.0 0.66

Obscrvecl Stress Level 51,4 18;3 55.5 12, 5 0.67

———-.

‘kNo significant 1? ratios

#F test not valid due to non-ho~llogeneity of data
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Table XXI

Arousal Change in Groups 1 and 2 uncle r Hypnotically

Induced Stress

(Comparison Pattern ‘IB” from

—

Figure 27)

Measured

Cl)angc
———— ..E~~@’132‘

IIcart Rate (pill.scs/min. ) I 2.5
I

12.4

I 27,9 I 30,6

Slate An>ii~t.y Level I 13.5 I 15.0

Observed Stress Level I 39, 5
I

19, 1

‘:’INo significant I? ratios

#F test not valicl due to non-homogeneity of data

6.1

4.8

2.6

19.1

9.9

43.5

.012 1)

1-
]7.::

—.——

SD

7,6
7

1.26

‘=7=
=F””-
29.6

I
0.87

15,2
i

0.57

16.3
I

o, 51

.
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Table XXII

Arousal Change in Groups 2 and 3 under Real Stress

(Comparison Pattern “C” from Figure 27)

Measurccl
Group 2 crroup 3

(Session 2) (Session 1)
Change

~,::
—.—

M. TD M SD

Heart R.atc (pulses/min. ) 4.6 10.8 500 10*2 0.01

Respiration Ra?c
—

4.1 3,6 4.6 4* 5 0.16
re~rations /n3in, )-- —-
Non-. spe(:jfic GSJ_t: 0.7 1.6 1,0 1,9 0.29

(number /min. )—

Subject ivc Stress Level 32.0 21.4 30.1 31.3 0.05

State Anxiety Level 20.6 9.0 15.4 8, 2 3.74

Observed Stress Level 55* 5 12., 5 49.7 18.0 1,41

. .

‘;’No significant F ratios
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The Combined Groups intercorrelation matrix shows that all four

baseline and stress measures of heart rate made in the two experimental

sessions are very highly correlated with one another (p < . 001). The

same holds true for all four respiration measures. Except for the

correlation between baseline GSR measures in the two sessions (p < . 05),

poor correlations are seen between GSR rneasurcs in general. Sub-

jective stress (SSS) scores for the combined groups SIIOW high correla-

tions for the two baseline measures (p < , 001) and for the two stress

measures (p ~- . 01). All state anxiety (STAI) scores are also highly

correlated, with the two scores under stress showing the highest cor-

relation (p ~ . 001). No significant correlations are seen for the ob-

served stress (0SS) scores for the combined group, or even for any one

group by itself.

Correlations between different kinds of measures for the combined

groups, show that heart. rate correlates sporacljcally with solme of the

other variables, primarily with respirat~on ant] observed stress lCVCI,
.

Respiration measures show strong correlations (p <. 05; p <.01 ) \vitll

baseline GSR measures, but with nothing else. SSS and STAI measures

correlate consistently, especially under stress (p < , 001), and each

shows a strong correlation with Observed Stress in the stress trcatn]cnf

for Session 2 (p <.001).

The Group 1 intercorrelation matrix shows that all four baseline and

stress measures of heart rate made in the two experimental sessions

are very highly

This holds true

measures. No

SSS scores for

correlated with one another, (5@?p<. ool, l@p<. ol).

but somewhat less strongly for all four respiration

correlations are seen between any pair of GSR measures.

Group 1 s“how some correlation for the two baseline

——
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measures (p <. 01) and for the two stress Imcasurcs (p <. 05). All

STAI scores arc also highly correlated, with the two scores under

stress showing the highest correlation (p <. 001). No significant

correlations are seen for the observed stress scores for Group 1.

Correlations between different kinds of measures for Group 1

show that heart rate correlates sporadically with some of the other vari-

ables, primarily with observed stress level ( 6 @ p <. 05; 1 @ p <. 001),

Respiration measures show a minimum of inter correlations, those being

with heart rate, STAI, and observed stress, but they are few and not very

revealing. SSS and STA1 measures correlate consistently, especially

under stress (p<. 001), and each shows a strong correlation with Ob-

served Stress in l-he stress treatment for Session Z(p”, . 01).

The Group 2 intcrcorrc]ation matrjx shows that all four baseline

and st.rcss lneasurcs of heart rate made ‘n the two experjrnental sessions

are very highly correlated with one another (1 @ p <, 001; 1 @ p< . 01;

3@p <.05). The same holds true, but even more strongly, for all

four respiration measures (2 @ p<, 001; 2 @ p<. Ol; 1 @ p<, 05).

No correlations are seen between any pair of GSR measures. SSS

scores for Group 2 show high correlations for the two baseline

measures (p<. 001) and for the two stress lmeasures (p <. 01). STAI

scores show one significant correlation, between baseline and the Session

2 stress Imeasure (p <. 01). No significant: correlations are seen for

the observed stress scores for Group 1,

Correlations between, different kinds of measures for Group 2

show that heart rate and respiration rate each correl.atc very

sporadically with some of tl~e other variables, primarily with SSS and STAI,
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in base

sistent

ine measures (p <. 05)0 SSS and STAI measures correlate con-

Y, especially under stress (p <, 001; p <. 05), STAI also shows

correlation with Observed Stress as in the stress treatment of Session

2 (p <. 05).

The Group 3 intercorrelation matrix shows that all four baseline

and stress measures of heart rate made in the two experimental sessions

are very highly correlated with one another (3 @ p <, 001; 1 @ p< , 01;

2 @ p <.05). The

Except for the high

the two sessions (p

same holds true for all four respiration measures.

correlation between baseline GSR measures in

<. 001), and a smaller c~rrelation between the stress

treatments of those two sessions (p <. 05), no

seen between GSR measures. SSS scores for

correlations within Session 1 (p <. 01) and for

other correlations are

Group 3 show high

the &o stress measures

(p<. ol). STAI scores show one significant correlation, between the ‘

two scores under stress (p <.01), NO significant correlatiolis are seen

for the observed stress scores for Group 3.

Correlations between different kinds of measures for Group 3

show very few heart rate inter correlations, those being with

SSS and 0SS, though not suggestive of important relationships. Respir-

ation measures show strong correlations with baseline GSR measures

(2 @ p<. 001; 2 @ p<. Ol; 1 @ p <. 05), but with nothing else. SSS

and STAI measures correlate, especially in the second session under

stress (p <, 001), and each shows a strong correlation with Observed

Stress in the stress treatment for Session 2 (p< . 001).

4. Law of Initial Value (LIV) Applicability

Statistical analysis of the absolute subject scores already in-

dicates substantial support for the hypotheses of this experiment. How-

ever, it is important to recognize that some available and valuable

9
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information about individual differences in initial (baseline) states has

not yet been fully considered. Specifically, comparisons of reactivity

may need to account for the fact that the momentary change in a given

stress measure is related to the momentary level existing at the time

of stimulation. If such is the case, one may convert the relevant mea-

sures to the Autonomic Lability Scale (ALS) for

interpretation (Lacey, 1956).

Wilder’s (1957) Law of Initial Value states

of a variable to a stimulus decreases as the true

further te sting and

that the true response

pre-stimulus level

increases. That is, the change under stress has a negative correlation

with the initial or baseline level. If such significant negative correlations

are found in the experimental data, one can assume applicability of

the LIV.

Table XXIII shows the product-moment correlation coefficients

for baseline measures with their corresponding changes under stress.

Correlations are shown for each group separately and for all groups

together. A review 01 Table XXIII for All Groups shows that five of

the six measures have significant negative correlations between baseline

and difference scores, indicating that, at least, for those five the Law

of Initial Value is operative. One can thereby conclude that some cor-

rection can be made to those five measures in order ‘to obtain new and

appropriate comparisons of groups. Heart rate is the one measure

which does not clearly indicate that the Law of Initial Value is operative.

Specifically, across all groups in Session 1 and all groups in Session 2,

there is no significant negative correlation. However, for Group 3

in Session 2 the result is quite different; a highly significant negative

correlation is found (p <. 001). On the one hand this correlation
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Table XXIII

Correlation Coefficients for LIV Assessment

(Computed for Baseline Level vs.

Difference Between Stress and Baseline Levels)

Correlation Coefficient

Measure Session , Group 1 Group 2 Group 3 All Groups

Heart Rate
1 .22 -.24 -,09 , 00

2 -.19 .40’: -. 67’;:;::: -.20

Respiration 1 -.15 -. 39’~ -.33 -.28’:

Rate 2 -.77’:<’:’: -.41* -.49’) -. 52’;’:’;

Non-specific 1 -.51’:: -.25 -.36
.,..!..,.-.4 ~-,--,--(.

GSRS 2 $ -.47’> -.21 -,14 -.19

Subjective 1 -. 52’;’: -, 55’@~ -.90::’:’: -. (5~:):>:,

Stress (SSS) 2’ -. 52’;<’;: -. 82’~’;’~ -. 75’:’:’k
-a ~4::>::::

State Anxiety 1 -.17 -. 50:~ -.49’> -*41:>:k:;
1

(STAI) 2: -.20 -.45’: -.47’:: -e 33,::>

Observed 1 -. 75’;(’:’$ -. 84’k’;’k -, 96:~:~:~ -* ~3:::>,;

Stress (0SS) 2 -.76::’:’> -.84’;’;’: -,67:5,~,~, -* 74,:>:::;:

1

* p<.05

*’K p<.ol

*** p<.ool
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could be a chance occur encc, given that so many correlations were run.

Such is probably the case for Group 2 in Session 2 where a value” of ,40

(p < . 05) was obtained. For Group 3, though, the significance. level

is much greater and the finding concurs with earlier findings, especially

on the physiological measures, which suggest that Group 3, Session 2 was

quite unlike any other group in any condition. Its uniqueness may rest on

the Iact that Group 3 was the only one to receive the real stress in both

sessions, and may have tended to adapt in some way.

Since nothing is lost by correcting for LIV, and Group 3 in Session

2 did have a significant negative correlation in heart- rate, corrections

are applied to all the heart rate scores in addition to every other measure,

Consequently, further tests betieen groups and treatments are made

next on the basis 01 Lacey ’s (1956) ALS score for each measure.

5-, Autonomic Lability Score (ALS) Analyses

Each of the six measures summarized in Figure 25 is converted

to an Autonomic Lability Score (ALS) using the Iollowing equation pro-

posed by Lacey (1956, p. 139):

[

Yz -xr

ALS= 50 + 10
z Xy

*I

, where x
d (1-r2w)

z
,

and y are the individual’s baseline and stress levels, respectively,
z

expressed as standard scores, r is the correlation for the sample
Xy

group between baseline and stress levels, and the constants 10 and 50

translate the resulting scores to a distribution with a mean of 50 and a

standard deviation of 10, Tllc values of xzand y are calculated using the
z

means and standard deviations across all subjects for each
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session (i. e, , 60 subjects for Session 1 and 60 subjects for Session 2),

The correlation coefficient rxy is calculated across all Session 1 data

and again across all

found in Appendix F

for each measure of

Session 2 data, The correlation coefficients are

for all six measures, by sessions. The ALS score

every individual subject removes the regression

of level attained under stress on baseline level. These scores do not

try to remove the regression of change in level on baseline because

such an approach leads to complications and inaccuracies. The ALS

scores for each subject, on six measures, for each of the two sessions,

is found in Appendix G.

The interpretation of each ALS measure is made in terms of its

expected value of 50. For example, consider an individual whose ALS

for heart rate response to hypnotically- induced stress is 50. The

meaning is that the change in heart rate reached cluring hypnotically-

induced stress was exactly the mean level attained by all subjects in

that session (hypnotic and real). If his response is 60, the meaning is

that his heart rate change measured during stress was 1 standarci

deviation above the mean level attained by all subjects for that session.

Canonical correlation is applied to the ALS scores to dctcrminc if

stress levels achieved in Session 1 along each of the six measures arc

valid predictors of stress levels achieved in Session 2. The canonical

correlation is the maximum correlation between linear functions of the

two sets of measures (Session 1 measures vs. Session 2 measures). To

determine that correlation, optimally weighted coefficients are first

calculated for each measure.

The overall (N=60) canonical correlation is .60 (p <. 001), indi-

cating that such a prediction is possible. The canonical correlation is
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applied, in the same manner, to each of the three individual groups.

The canonical correlation for Group 1 is . 98(p <. 01), for Group 2 it

is .92 (not significant), and for Group 3 it is .96 (p <. 01). The se

results show that Session 1 performance is most predictable of Session

2 performance for Group 1 -- that is, the group’s arousal reactions to

hypnotically-induced stress are clearly predictable from their earlier

reactions to real stress. The least predictable Session 2 performance

appears for Group 2 -- that is, the group’s arousal reactions to real

stress are not significantly predictable from their earlier reactions to

hypnotically-induced stress. Somewhere in between lies Group 3, whose

Session 2 reactions to real stress are significantly predictable from

its earlier reactions to similar real stress.

Of further interest, besides the canonical correlations themselves,

are the specific weights determined for each of the variables. These

weights (coefficient s)are seen in Table XXVJ . It can be seen that the

subjective measures in Session 1 (SSS, STAI) are the best predictors

of overall stress level achieved by individual subjects in Session 2. Physio-

logical responses in Session 1 are not as reliable in predicting subsecluont

physiological or subjective responses. Except for Group 1, Session 2,

there is much similarity in the rankings of weights for the individual stress

measures determined separately for each of the three groups.

A Pearson product-moment correlation is run for each subject’s

six stress measures, expressed as ALS scores for Session 1 versus the

same subject’s six stress measures expressed as ALS scores for Session

2, This is done to check on the concept of response specificity, positive

correlations indicating that rankings of the measures were consistent from

Session 1 to Session Z. For example, a subject whose primary reactivity

was exhibited in the same channel for both sessions would tend to show

a positive correlation. TabIe XXV shows that positive correlations are
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Table XXIV

Canonical Coefficients for Each Measure by Group and Session

Session 1 Session 2

Group f
Measure

Canonical Canonical

Coefficient
Measure

Coefficient

Sss -1.37 Sss -0.93

STAI 1.07 STAI 0.74

All Re sp. Rate -0.31 Resp. Rate -0.44

0ss -0.19 GSR -0.31

Heart Rate 0.15 Heart Rate 0.07

GSR -0.08 0ss -0.01

STAI 1.46 Heart Rate 0.88

Sss -0.93 0ss -0.67

1 Resp. Rate 0.71 STA1 0.39

0ss -0.47 GSR o* 35

Heart Rate 0.35 Resp. Rate 0.17

GSR O. 25 Sss -0.12

Sss -1.34 Sss -0.62
STAI 0.64 STAI 0.43

Heart Rate 0.45 Heart Rate 0.30

2 Resp. Rate -0.38 0ss 0.19

~

GSR -0.27 GSR 0.14

0ss -0.23 Resp. Rate -0.08

STAI 1.06 STAI 1.12

Sss -0.78 Sss -0.54

3 Resp. Rate -0.65 Heart Rate -O* 33

Heart Rate O. 27 Resp. Rate -0.32

GSR 0.20 0ss -0.19

0ss -0.19 GSR -0.18
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No.

No.

Table XXV

Correlation of ALS Scores for Each Subject

Group 1

+.52

-.70

-043

-.78

+.78

+.21

+.69

-.42

-.49

+.22

-.33

-.61

-.09

+.57

+.07

+.91

+.27

+.48

+.35

-.60

Group 2

-.08

+.19

+.13

+.33

+.24

-.09

+.52

-.07

+.15

+.84

+,64

-.33

+.46

+,36

+.49

-.09

-.02

+.65

-.71

-.28

Group 3

+.46

+.22

+,67

+.53

-.02

+.25

+.22

-.40

+.84

-.49

+.78

+.29

+.05

+.72

+.61

+.04

+.63

+.89

+.67

+.89

positive: 11 12 17

negative: 9 8 3

Note: Subjects correspond to those listed in the Subject

Group Assignments table, Appendix E, p. 2.
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more common than negative correlations. This is particularly true for

Group 3 and least true for Group 1, With regard to Group 1 this is

somewhat contrary to the previously reported results that overall level

of arousal remained consistent. These preliminary data indicate that

while the Group 1 response tends to remain consistent between sessions,

individual subject response specificity may be changing. This is only

a preliminary indication of response specificity. Further investigation

of specificity effects are necessary before any conclusive statement

is made.

6. Additional Data and Analyses

To complete the evaluation of quantified reactions taking

place in this study, several additional items are reviewed here.

The experience obtained in the recruitment of subjects and

interactions with them can provide helpful guidelines for future studies.

In particular, it can be useful to estimate how many initial responses

of interest by potential subjects are needed if one wants to end up wit.1~

a required number of final experimental subjects. It can also be useful

to know approximately how many of those expressing interest may be

lost by attrition at certain points along the way . Table XXVI reports

the history of attrition for thi s experiment. About 42~0 of the candidate

subjects dropped out by failing to return their completed questionnaires,

and another 46% of those remaining failed to attend the group briefin~ and

screening session. The screening session resulted in the disqualification

of approximately 1570 of those tested, on the basis of low-hypnotizability.

About 22~0 of the qualified subjects dropped out when they were requested

to attend their first experimental session. NO one completing their

first session failed to complete the second session. Three candidates

were rejected on the basis of the medical examination preceding Session 1,

since they were found to have cardiac disorders (recognizable on the

electrocardiogram) of which they were u.laware. With the consent of

each candidate, a copy of his medical e;~amination and electro cardiogra~~l
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Table XXVI

Ratio Analysis of Subject Recruitment

Ratio
Status N

of Total

Valid (Male ) Inquiries 322 1.00

Questionnaires Returned 188 0.58

Screening Completed 102 0.31

Qualified After Screening 86 0.27

Final Subjects 60 0.19

Extra Subjects 5 0002

Dropouts 18 0.06
4

Medical Rejects 3 0.01
!
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record was forwarded with a letter of explanation to his physician

for further action. There were five extra subjects run in the experi -

ment, four of whom went through the entire final protocol, while one

went through a variety of changing protocols during preliminary testing.

Because hyp notic susccptibili~ is a fundamental factor in this

study, and it is known that the more hypnotizable individuals may

differ in certain ways froln those who are less hypnotizable, additional

statistical evaluations involving hypnotizability are of interest. First,

recognizing that volunteers for an experiment which is known to

involve hypnosis tend to be the more h~notizable people, the correlation is

examined between hypnotizability (HGS13S score) and promptness of

response to the solicitation of subjects (implied by the Candidate Number,

assigned sequentially as inquiries were received). A significant nega-

tive correlation might support the notion that more hypnotizable people

are also mere prone to volunteering as subjects. The correlation

between HGSHS score and Candidate Number is -0.19 (p c . 08), and

does not fall within the . 05 criterion of significance set Ior this study.

However, the real level of correlation may be obscured by the fact

that the actual time when each candidate learned of this study is

urdcnown, especially since solicitations were periodic, being made at

different times at various locations over a period of several months.

A stronger correlation may actually exist and could be examined in other

studies with deliberate plans for obtaining less confounded data.

Handedness in relation to hypnotizability is another issue of

interest, and for which data is contained in this study. This issue relates
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back to the fact that hypnotizability has been found to correlate strongly

with the degree of a person’s ilmaginitive involvement. Furthermore,

imaginative involvement relates to creative, artistic and emotional

functions, which have been linked mainly to the right lobe of the brain,

while the left lobe deals more with logical, mathematical and similar

cognitive functions. Studies of brain function late rality and right or

left lobe dominance suggest that the more hypnotizable people are

those whose right brain lobe is dominant- -the same people who are

likely to be left-handed (Bakant 1970J 1971)’

Keeping in mind that low hypnotizable people were screened

out of this study, one can look for an effect here only among the more

hypnotizable half of the population. Consequently, the expectation of
.

greater hypnotic susceptibility among the 13 left-handed subjects of

this study must be smaller than if the entire population were being

sampled. Table XXVII shows the division of left- and right-handed

subjects in terms of their hypnotizability scores during the group

screening and during the experimental session in which hypnosis is

used. Regardless of the hypnotizability measure examined, no signifi-

cant differences are found between right- and left-handed subjects. It

is of interest to note, however, that there were 13 left-handed individ-

uals in the overall group of 60, or about 22%. According to the 1972

Encyclopedia Americana (Vol. 17, p. 163), estimates of the number of

left banders range from a low of 2% of the world’s population to a high

of 30Y0, but the most widely accepted estimate is 8-107o. The 22% overall

figure of this study suggests that a more general survey may demon-

strate support for the notion that the more hypnotizable people tend to

be left-handed.
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Table XXVII

Hypnotizability and Handedness

No. of Mean Standard F ‘;’
Measure Handedness Subjects Score Deviation Ratio

R 47 8.74 1.67
Group HGSHS 2.43

Screening: L 13 9.62 2.14

Gps.1, 2, 3 R 47 25.30 7.00
FCSHE

(n = 60)
0.48

L 13 26.77 5.76

Experimental R 32 22.72 7.10

Session:
FCSHE 0.00

L 8 22.63 5.21
Gps. 1, 2

(n = 40) R 32 6.13 2.49
OHD 0.14

L 8 6.50 2.93

.,,-,.
no significant differences found

HGSHS: Harvard Group Scale of Hypnotic Susceptibility (Max. Score = 12)

FCSHE: Field’s Checklist Inventory of Subjective Hypnotic Expcrienccs

(Max. Score ❑ 38)

OHD : Observed Hypnotic Depth (Max. Score = 10)
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The levels of hypnosis achieved by “the groups in this study are

shown in Table XXVIII. No significant differences are found between

any of the groups, or between the group screening session and the

experimental session. In other words, all three subject groups are

equally hypnotizable and achieve equal depths of hypnosis throughout

this study.

For the real stress treatment, several performance-related

measures are of interest: the hole used in the hole-steadiness-test

(h-s-t), performance on the, h-s-t, electric shock intensity, and the

number of shocks received during the h-s-t. First, an examination

of the test holes used by subjects yields the data shown in Table XXIX

No significant difference is found between the holes used by each group,

or between the holes used by Group 3 in its two sessions, Performance

on the real h- s-t and its equivalent imaginary version in hypnosis is

reported in Table XXX. A number of significant differences are found

within and between groups. The most apparent difference shows up be-

tween automatically recorded contacts during the real stress treatment

(R) and the subjects verbally reported “contacts” during the hypnotically-

In examining the data used in the t-tests forinduced treatment (H),

Groups 1 and Z on Table XXX it is obvious that the assumption of

homogeneity of data is not met, However, the t-test is robust and the

differences between sessions are sizable for the two groups. It can

be assumed that a real difference exists , although the probability level

may be suspect. F-tests between groups on Table XXX show no

significant difference between scores in the first real stress sessions for

the three groups (i. e. Group l/Session 1; Group Z/Session Z; Group 3/

Session 1). A significant difference is found between the Session 2 data

of Groups 2 and 3 (p <. 001), although here, too, non-homogeneity of

the data prevails.
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Table XXIX

Hole Size Used For Steadiness Test

I

Mean Hole No. Used
Group Statistic

M SD

1 6.0 0.8 F

2,65 (n. s.)

2 6, 5 1,1

3 (1) 6.2 0.5 t

O. 37 (n. s. )

3 (2) 6.1 0.6
.

Hole No.

1

2

3

4

5

6

7

8

9

Hole Diameter (in. )

D—ecimal Fraction

0.500

0.312

0.250

0.187

0.156

0.125

0.109

0.093

0.078

1/2

5/16

1/4

3/16

5/32

1/8

7/64

3/32

5/64

Stylus Diameter: O. 060 in.

approx. 1/16 in.

-1o3-



Table XXX

Performance On Hole Steadiness Test

Group Session
No. of “Contacts” in 60 sees.

t
M SD

l(R) 33.60 30, 34
1

.!,.!
4. lc”L#

2(H) 8.20 7.05

1 (H) 4.85 5.97
2

+.,,.,..,..,
-3.25

2(R) 40.50 47.92

1(2) 29.15 21.48
3 1.96

2(R) 18, 90 18.62 I

I

.,..,,.,....
p<, ol

#
non-homogeneous data; see text.



The data defining the electric shock level received by each group

are shown in Table XXXI. Both the electrical resistance through the

electrode contact and the intensity of stimulus current are indicated.

The contact resistance was adjusted for each subject to be around 5

thousand (K) ohms, with large deviations (s 1 or 2 K ohms) permitted

only in the higher direction. No significant difference is found between

groups or between the two real stress sessions for Group 3, Next,

the comparison of shock level settings for the three groups is made.

Calibration curves in Figure 14 are used to obtain I.he actual stimulus

current from the stimulator level setting. No significant differences

are found between the intensity settings used with Groups 1 and 2 or

between the settings used in the two sessions of Group 3. The distri-

bution of Group 3 shock level data is not homogeneous with the distri-

butions of Groups 1 or 2 data, but the mean settings still appear to

have no significant differences. The number of shocks received during

the 60-second data collection period of the real stress sessions are

shown in Table XXXII. Significant differences are found between the

ixvo sessions of each group, while the first real sessions for all groups

are similar. A comparison of the two real stress treatments given

in Session 2 (for Groups 2 and 3) shows a Significant difference (p <. 01),

suggesting along with the other findings that some influential change

in the direction of adaptation occurred in Group 3 between Sessions 1

and 2. This is supported by clata showing a similar reduction in the

mean number of contacts for Group 3 (Table XXX).

Finally, the Subjective Stress Scale is reviewed for the purpose

of comparing subjects and stress conditions in this study with those of
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Mean

Resistance

(K ohms)

Mean

Shock Level

Setting
(ma. )

Table XXXI

Mean Contact Resistance and Intensity Setting for Shock

Group 1

M

5.75

8.01

SD

1.27

4.01

Group 2

M

5.62

6.69

SD

0.94

3.93

Group 3

Session 1

M

5.88

— .—

6.10

SD

1.14

1.86

Session 2

M

5.84

6.26

SD

O. 83

1,91



Table XXXII

Shocks During Hole Steadiness Test

No, of “Shocks” in 60 Seconds

Group Session t
M SD

l(R) 5.40 3.22 ,!

1 3. 07’”;

2(H) 3.15 3.08

l(H) 1,45 2.74

2
–5. 16’:’:”:

2(R) 5090 2,65

1 (R) 5.75 2.79
!,

3, 2.97’’”:
2(R) 3.6o 2.46

>:>;:
p<. ol

>y.>:;y.
p<. ool



Bcrkun, Bialek, Kern and Yagi (1962), Table XXXIII shows that subjects

in this study reported relatively lower scores under both baseline and

stressed conditions, although the differential changes under stress

come closer to resembling the lower range of scores reported by

Berkun, et al, for Arlmy personnel in HumRRO’s Research Task

FIGHTER. As seen previously, the mean hyprrotically-incluced stress

level was lower in absolute value and in its differential above baseline

using the Subjective Stress measure.
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Table XXXHI

Comparison of Mean SSS Scores With

Those Obtained by Berkun, et al. (1962)

Bcrkun, Present Study I
et al.

(1962) Total Real Stress I1ypnotic Stress

(Untreated) 32 27.4 28.0 26.2

Stressed 60-75 55.4 58, 2 49, 7

Difference Between

Means
28-43 28.0 30.2 23.5
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c* Anecdotal Reports

At the end of each session, after all equipment was returned to

a standby condition and all electrodes and transducers were removed

from the subject, approximately 5 or 10 minutes were devoted to

letting the subject talk about what he experienced, in his own worcls.

The experimenter wrote those comments down, usually in an ab-

breviated or brief form, producing a “modified verbatim” record of the

subjects remarks. The unstructured interview typically began with

the experimenter asking: “Would you tell me what your experience

was like? “ The subject was then permitted to speak about any part of

the experience at all , usually without interruption. After he appeared

to have no more to say, he was asked any of several typical questions

to elj. cit further descriptions of his reactions. ‘Those questjons re-

sembled the following:

“How about the shock? “

“How about holding the stylus steady? “

“Were you aware of anything happening to your body? ‘‘

“Were you aware of your breathing? “

“Were you aware of any shaking or sweating? “

“Which word would describe it best? “

“Did you develop any strategy to help you along? “

“How vivid was the hypnotic experience? “

I!Did you experience pain7 “

ItDid you report all the times in hypnosis when you experiejlced

a shock (or the stylus touching the sides of the hole)? “

“How did today’ s experience compare with last time’ s? “

Often, at the end of the second session’ s interview, subjects whose

treatments includccl hypnosis were asked:
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implications of a stress state. Those reactions do depict a valid stress-

ful state, but they may bc at considerable variance in some ways with

how that person would react to the real situation. With many possibilities

available and fcw guidelines about cxpectc(l results, tl~{: inc]ivi dual is

left to his own cxp{ctations, fantasies, fears, and Ilajvctc’ to crcatc t.ht~

cxpcriencc for himself, The resulting distortion is l~robably n]ost

pro]loullccci in task pcrformanct! mlcJ in f(!(>lil]g an lln[i~nljliar eff(ct or

condition (like electric sllc)ck in this study).

least pronounced in t.hc resulting subjcctjv(

the phys lcJlogical reactions n]ay show a faj r

tl]c real st.rrss situation.

Distortion is probal)ly

[:motiol]:il. state, In bc:ttvecn,

rcseml)ldnc(, to responses jn

The hypnosis experience could ha~~e different (iualities tl]an those

described for this study by chal>~ing t}l~j ]>roto~ol used With t~”l(t

subjects. For example, sug:[:sti. ons co{l.1.(1 ccntcr on tllc strf:ss

of oppressjv~’ heat and !lur-l;[ljty, of sle{:pl~’ssn(’ss :tll<l cxhallsti on, of

i]npmi r(d p(!rc.’~)ti[]n: Or Of \~,’L3]”[:Lr[>, ‘ih(~ t~.sk Of t~l(! sl~bjr~t ~’~[ll~j V[L]-Y,

by requiring more active in..~olvcmcnt, p(rllaps ~vitll (,)’L!S 0]>(!11 21JlCl

]Iandlinfl actual ol)j(, cts under tll(’ imagin(~l conclit ions . TVJO or IIlor(’

intcracti])g subjects could b(’ in\ol\~ecJ in tile session, and Other C’TIIO~jOI)[ll

states could be illcluc (’d. The emotional states COIII(l lJC:bas[, (l on aciual

events i n the subjects 1 lives or on nelv e~~cnts. An]’ of those (’h:lll~ (::; iJl

the cxperin~cntal procedllrcs collld cause markccl cl]angcs in tile data,

Incicccl, if more intense or elaborate circu~nstancc’s are Sug:est{dj or

if the suggestions are repeated ~morc freclucntly (as dL]ring, the 3 n~i]lutc

task performance period), some effect on responses would not bc sur-

prising. At first, perhaps significant effects may bc noted aJld a plaie:iu

may event’.lp.lly be rcachcd, 130wevcr, if the suggestions bcco]n( ex~c~[;j~’(>

or confusing one could speculate that a reduction of effect ~ni~hl even occur.

The nlagnitudcs of the differences duc to varying sll:gcstions on specific

indi~~iduals or groups arc hard to estimate without :Lctually t ryin: :l~cn~ out,
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in similar future studies. The use of Autonomic Lability Scores provides

one way of corrcctjng for abnormally high subject starting levels in the

supposed baseline state. ThcI importance of .subjcciivc self reports is

also confirmed by this study, where the ~SSS and tSTAI n~easur(:s crn(r-g;(’

as ]most reliable and precl; ctivc of future subject responses to stress.

Other results support the notion of specificity in tl~( group response

patterns across various ]n(asurcs; that is, each group Icncls to react

consistently between sessions, showing similar r(’lativc intcns; tics in

the same specific physiolo[:ical and psychological (h:~]lncls, No si~ni -

ficant support is evidcilt ill tl~(:s(: results for using ll:~n(lcdncss as ii lJr(’ -

dictor of high 1~~’l>]l(~tizabiliiy, but then the usc of (IIlly high IIyplloti Yjll~l~

subjects in this study dots not provide the best fra]ll(’work to isol~~t(~

that factor.

With regard to lIypoihcsis 1 of tllib stu(ly, real; slic rLIcLct;c~rls (c~lt-.

bc producc(l in response to su~gcstjons of a stressful sjtuatioJl tll:Lt ~~’a:i

actually cxperic Jlced l~cforc. SOrJle Of thOSC reaCti 011S (’EL1lb{’ lll(~r C lj]~(’

the pc:rson’s ori::i J~al reactions to the situatic)n than if tl]c actu:~l siiU:Lt;on

is rcl>cat-(:d, T?lat is, in solm(’ ways tllc indivi(lual lnay Continu( 10 r(:p(ln(l

as a naive subject in the “r~’p~at~:d” s;lua{ion. The pres(’nt st~~ly illdicdl(s

that naivet& is preserved thro[lgh the rccluctioJ~ (or possibl[> al~st:JIco (Ji

adaptation effects an(l throu~l~ the subjective e]mot! ona] cxperi(’l]c (:. 1~hj’ -.—,—

siolog; ca] rcaciions also app(>ar to closely resemble both tllosc in th(—

original ancl in tilt subsequent expcricncc, Per forn]l Jlc(~ carri L(l out in—

tllc person’s in3aginalion, on tllc otl]cr IIa]lCl) can lJCIqllit(’ (llllili(~ tll(: r(:al

performance--csp(>cially b(c:illsc tilt: subject may tcn(] to inllil~it actions

which hc jn]agincs to threaten his safety or well-being,

lVith rcgar~l to }Iy]>otll(sis 2, reactions to su~~(~s!ions 0[ zi str(ssf(ll

situation never before cxpcrienccd in reality can bc pronou]l~’(>(1 in tll(i 1“
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imagined version of the h-s-t (p <. 01). The anecdotal reports suggest

that, while almost all subjects in those two groups readily experience

the h-s-t in hypnosis, they do not produce (Group 2) or reproduce

(Group 1) the equivalent real levels of contacts, (~lt’c’l-ric shock or pajn

cxpericncc~s. Som(: subjects report that. they (:xperj enced, but fai IC:cl

to announce, those events. However, the degree of

according to the anecdotal comments does not sce]~]

large differences found, It may be more likely th:lt

non- repurtjng

to account for the

subjects, feeling

reluctant in their state of anxiety, exercise cont:rol over ihcir in2-

aginations to avoid those parts of the cxpcricnce associatc(l with fea].-cd

punisluncnt. Suc]l speculatio]l and som(’ alter], ativ(s could be t(’steel

in other studies. A res[llt of using onc protc, col variation to cxan~jnc ih(:

process(:s involveci in this inhil>ition can bc found in the data and vcr -

bati]n anecdotal rc>port in Appendix 1. That rccu]”(l inc]ucles on( nlo(]i fi (d

cxpcrinlcntdl scs:;ioll v,~it.11Subject 38, Subscqucnf. t-o tllc data (ollocti(In

sessions of this stu(]y. In th:Lt s(:ss ion, tllc subject l~crforrns tl~(> r(>a]

h- s-t ~~,ith his eyes open, w]]~lc in ]~ypIIosis and im:~~ir!jll~ t!le ]?~!;!>ftll

electrjc shock penalty, Although he COU1(l not exercise cogniti~’e conlrol

over the nulmbcr of stylus contacts actually made, his verbal rcpc)rl

of those “contacts “ is lower and, hc fails to report. as many slloc I{ ex-

periences as the apparatus would have a(l.mi J~istcred,

A few significant correlations are founcl among the six measur(s

of Figure 25. Heart rate measurcmcnls under all conclii-ioJls tl]ro(lgllout

the stucly corrclatc significantly with tl)cn]selvcs, as do all the l“ll~aSlll”Clll(:JliS

of respiration rate, There is some correlation between heart rate allcl

respiration rate measurements, The t~vo self report ]neasurrs, SSS and

STAI, also correlate stron~ly with each other, OJIC SCt of Corl”(’laticolls ~]i<i~

has important implications is that which shows a significant ncg<ati\’c’

relationship bctwccn the subjects’ baseline status and their sul)scqu(, nt

change increments under stress, That fin(ling{ sho~vs ihat tllc I.,aw of

Initial Value js operative in the present study and shoulcl be considered

-120-



Changes in the physiological measures under real stress are smaller

when the subject is in his second real stress session. Onc measure

which is not discernibly different in any session for any group is clircctional

change in pulse ampliiudc under stress - -virtually all subjects S11OWa

reduction in pulse ampliiudc in going from baseline to stress conditions.

No one showed an incrcascd amplitude in both scssiolls.

Cross comparisons of ~roups having the san~c stress treatment s

(real or hypnosis), but in cliffcrent sessions (one in the first s(ssion

and onc in the second) show few significant differences on the six basic

measures of Figure 25. Under tllc real stress trcaflncnt, r,roup 2 sho\vs

no difference with Group 3, but. does di[fcr in CiSlt response with Group

1. Group 3’s second real session cliffcrs si~nlljcalltly from its first

in the three pl~ysiologic~l lmoasurcs ancl STAI, and is also di ff[>r(’nt

from the Group 2’s second session (real stress) responses in GSR and

STAI. Under hypnotically-induced stress, GI-oL~ps 1 and 2 differ only

in their heart rate responses among the six mc:~sLIrcs.

The paitern of GSlt responses across Groups and sessions (Table

XVI shows the greatest change for each group occurring under hypno<i s

or, in the case of Group 3, in Session 2. One can spcculatc that the

deeper internal arousal lmcchan; sms mediating GSPL rcacfions may

operate more intensely when the subject expcricnccs hypnotically -

induccd stress, or when the subject is trying to control the effects of

threatening real stilmuli that he has previously cxpcricnced. Th05e

same mechanisms appear to operate lCSS intensely when the subject

experiences the real stress conditions that were previously imagined

in hypnosis,

Some of the more pronounced differences occurring in this stu(l>’

are those associated with performance on the llole-steaclinc ss-test (h-s-t).—

For Groups 1 and 2, large cliff erenc(!s are seen between t?l( nulnbcr of

stylus contacts made on the real h-s -t and the nulnber made on {he
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differences frolm Session 1 measures, except for hc;lrt rate. l~or Groups

1 and 3 in partic~llar, the paired data t-tests (Table X11) and Figure 25

suggest that the subjects began Session 2 with an aroll:, ed heart rate

similar to their al”ousecl heart rate at tllc end of Session 1. Indeed,

f~lrther t-tests of heart rate data confirm that no si{; nificant di[f[, rcnces

exist between the Session 1 stress level and tl>e Scssi[~n 2 baseline for

Groups 1 and 3. ‘The corrc’l:\ti 011S of each gl”otl.p’ s rC!]i2v:iIlt her. rt r:ltcs

arc O. ’72 (p < . 001) and O. 44 (p approaches . 05),rcs]~(:cti~rc:l}’. ‘~he sanlc

hcai-t rate data (stress 1 and baseline 2) for Group 2, !hollgh si~ni fic:tntly

correlated (r = .47, p < . 05), are also founcl fij~ll; fi(-:1’,ltly difr(!rcllt ill

the t-t.cst (t = 2.7, p < . 05). ‘1’llcse rCSUlt S Sll~~(!!( [lJC posf; il)ilif:,r illat

a condi(. ioned or orienting cariiiovascular response m(ty I)e opcr~iive

c]uring the Session 2 baseline n~easurenlc’~lt.

A colnparison of cl~anv(js fr{)nl bnsf’lj]l~: f(~ Stl-css rcv(’a].s t!]ai.—. — --—— .—— ——

~,roup 1 virlually reproduces the same cllallgc rc!aclioll in Sc:jsjon 2

(hypnosis) :Ls it dj(l in Session 1.. only 011(! of tllc Si?: l~i~llrc 25 cll:n~e

measures for Groul) 1 is signi IiczLntly diff<’l” (!nt--th:lt being Oh::{’r\r(’d

Stress (p <.05). ‘J”’hc poorest resemblance bettvc, en s(’ssi OILS i s foll]l~.1

in Group 2, which produces 4 out of 6 stress rractions diffcre. ntly

through su2~cstion than the \vay it proclucts thcnl l:iier under tli(! real

stress conditions, Thc)se reactions arc measurecl by cl~anges iJ~ GS1{,

STAI and 0SS (all p <, 01) al~d SSS (p <. ~S), R(action duplication is

not quite as poor for Group 3, ~vhich also shovrs significant diffcrcnccs

in 4 out of tile 6 change measures .sumrnarizcd in Fi[; urc 25. T1~cy ar(~

heart rate, respiration rate, GSR and STAJ (all p <. 05). Group 3

produces its dif[ercnces mainly with snlallcr response changc~ iJl

Session 2 (cxccpt for GSR), and ]nainly in physjc)logical lmcasurcs (ex(~’pl

for staic anxiety), while Group 2 procluccs jts diffcr~!nc~~s m:iinly iJl

tllc psycl~o]ogical or subjective measures. Cllaligcs jn subjective m(as(lrcs

Iln(ler Str(’ss arc sin; Lllcr 1’/11(:11the stress iS IIypllotj(-:!lly illcluc((l,
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/
dissociation or isol,:il:on wIIcn ij]cy arc un(l L:Is stress,
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D, Discussion

The results of this study show how reactions to suggestion-induced

stress compare with their equivalent reactions to real stress. Various

psychological, physiological and performance measures are used to make

the comparison.

Of initial importance in the analysis of results is that confirmation

is established regarding the reliability of specific measuring instruments

used here. In particular, Field’s Checklist of Subjective Hypnotic Ex-

periences (FCSHE) and the Observed Hypnotic Depth (OHD) appear to

measure the same kind of hypnotic depth phenomena as the lengthier

Harvard Group Scale of Hypnotic Susceptibility (HGSHS). The use of

those instrument.s, and others for which reliability has already been

well-established, permits quantification of responses and provides a

statistical base for comparing and evaluating the eflccts under stucly,

As in most experiments, there is no unique point at which a com-

parative measure becomes statistically significant, The nature of the

data, convention and judgment determine what is statistically significant.

For the purpose of this study the . 05 level is chosen to separate chance

from real differences. Some of the differences and similarities noted

are significant at beyond the .001 level. The statistics used include

t-tests, F-tests, chi-square tests, correlations and canonical correlations,

Where no statistical test is required, frequency diagrams, means and

standard deviations are used for descriptive purposes.

The results of recruiting and screening candidate subjects confirm

prior findings about the uniqueness of individuals who volunteer for

experiments in which they know that hypnosis will be used, Whereas the

-116-



little

some

Other comparisons of the group relmarks on Table XXXIV show

difference between the hypnosis sessions of Groups 1 and 2, and

small reduction of stress effects when Group 3 goes from Session

1 to Session 2. The latter difference is consistent with the suggestion

that the subjects in Group 3 adapted to the real stress treatment during

the course of their participation in this study.
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or adaptation experience may have taken place with Group 3, in a dif-

ferent way than with the others. Group 1, for example, feels they did

as well or better in the second (hypnosis) session, with 10 out of 13 comments

(77Yo) describing that feeling. The Group 1 improvement is less likely a

matter of adaptation, and more likely one of the hypnotic treatment ex-

perienced for the first time. For Group 2, which experienced hypnosis

first, 11 out 01 16 subjects commenting (69Yo) feel that they did worse

in the second (real) session, while 2 (13’%) appear to feel they did better.

Of those who appear to feel they did equally well in both sessions, 4

are in Group 1, 3 are in Group 2, and 1 is in Group 3.

Looking at how subjects clescribc their experience in each sessic}n,

a nulmber of factors tend to bc mentioned more frequently than others,

Table XXXIV provides a count of some of those factors which reflect

feelings of anger, physiological awareness, and adaptation. A nota-

ble difference is apparent in comparing comments made after the real

stress with those made after hypnotically inducecl stress. The hypnosis

experience in this experiment is more limited to body feelings, and

shows no development of anger when carrying out the performance task,

It also shows no involvement with the concept of adaptation to painful

shocks. The primary awareness emerging from

stress experience concerns feelings of tension in

awareness of breathing pattern and control. For

the hypnotically-induced

the body; next is the

subjects remarking about

the real stress experience, their pri~-nary awarcnesses are of breathing

and adaptation to painful shock. Physiological effects are next most

referred to , including body tension and control, blurred vision and

sweating. Where anger develops in the real stress session, it is mainly

inward -dircctcd, but for some it is outward-directed at the stylus or

“the machine”,
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stress. The hole steadiness test is the portion ~asicst and most realis-

tic to experience in the minds of those subjects, and it makes little

difference if the h-s-t was ever used before. It is seen that 19 out of

20 people in Group 1, and 16 out of 17 remarking in Group 2, note that

they had little difficulty in experiencing the task (h-s -t). Only about

one subject in each group explicitly reports no h-s-t experience at all,

The electric shock and its associated pain arc more difficult to

experience through the imagination, with more subjects noting that they

felt a shock, ancl fewer remarking that they felt an actual pain. In Group

1, 11 out of 18 subjects reporting on this item, claim little difficulty in

experiencing electric shock, but only about 3 out of 10 report realistic

pain experiences. The balance for each item report that they had no

realistic experience. No Group 1 subject reports a lack of stress or

tension in the hypnotically-induced experience.

Group 2, in which no prior experience could be drawn upon, is

somewhat different than Group 1 in regard to electric shock. While 10

out of 19 report some or no difficulty in experiencing electric shock,

half of that group does note that the experience was not very comparable

to the subsequent real experience. About 4 out of 7 report experiencing

pain. Almong the 15 Group 2 subjects remarking about stress or tension

in general, only 3 report the absence of those feelings during the hypnot-

ically-induced experience.

Where subjects remark about the comparison between Sessions 1

and 2, the most consistent statement is made by Group 3 in which 13 out

of 18 subjects Comlnenting (72%) note that they did better in the second

real session than in the first. This supports the notion that a learniilg
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● “Based on your own experience, do you feel that hypnosis

can be used to induce realistic stress in a person? “

The results of all 120 post-session interviews are condensed by

group, into the summary charts in Appendix H, Between the experi~ment~!r’ s

brevity at the time of the interview and preparation of the anecdotal

comments for the summary charts, substantial liberties have been

taken with the subjects actual presentation. However, a.n attempt is maclc

to retain the topic, the subject’s feelings, and the order of presentation.

Some reports are long and others are short, clcpending upon many sul>-

ject and experimenter factors during the freely conducted interviews.

The latter comments for each subject arc more likely to have been

elicited through questioning by the experimenter.

Because many of the comments refer to particular items of equip-

ment and protocol, some of the vocabulary and concepts are now revic~ved.

The hole steadiness test, referred to as the h-s-t, involves holding tllc

point of a stylus in one of nine small holes in a metal plate, without

contacting or touching the sides of the hole for three minutes. A

painful shock is administered in the calf of the left leg after every third

stylus contact with the hole, A three-second grace period accompanies

shock initiation, during which time additional contacts do not count

toward the three leading to a shock,

A review of the anecdotal responses in relation to the hypotheses

of this experiment shows that most subjects who received the hypnotically-

induced stress acknowledge that hypnosis can be used to in(luce rcalj stic
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12vcn the style, sex, or race of the cxp(!rim{!ntcr may aff(:ct the subject’s

ultilllatc cxpcriencc. Anotl>cr important variation in tl~c design is

work with l~on-hypnotizab]c subjc:cts ~s simulators who act “as if”

hypJ~oii zed . In another variation, suggestions can be used without

“hypnosis” (i. c. without a forlnal hypnosis induction), Rcpcatcd sessions

can bc conducted to further evaluate adaptation or learning effects of

sugg(’ stion-ind~~ccd states, The protocol options chosen should be ihosc

which arc r~?lcvant to spcc.i[ically kJ20wn applicatjc)ns in wl~ich laboratory

stress indllction is sol~ght, Froln tli~ ~talldlx)illt of Statistical d[:sifin

and analysis, lhcre could alro be stl~dy variations. A clisc~lssion of

alter l~~tivcs for the present analysis ;s found in Appc~xlix J.
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The overall concl~lsion deriving from the present data is that

jridividllals can react to sug[<cstcd stress by shov.~i JIg ]Ihysiologicalj psy-

chological. and behavioral characteristics which aISCJsimilar to their

reactions under equivalent real stress conditions. In using suggestions for

sires s-jncluction, one may l)c guided by ihc findings of this study which

indicate the following :

Under conditions where a subject has previously cxperi~nccd

the real stress, suggestion-induced stress is demonstrated LO

bc a valicl sinlu] ation and has utility as a research tcchniq~le.

It is possible tl~at the incli~’idual will exhibit fc:~vcr effect s

of adaptation or learning in responsv t-o stress-oriented

suggestions, tl)an if he we’re to rc-cxl~{;rience tlIc real

stress conclitiono

main novel.

The individual is

In other words, the stress may rc -

likely to exhibit the s~lggcstion-in(l~lcecl

stress responses on psychological nlcasurcs (c. g, , ,SSS,

STAI) and physiological measures (e.g. , heart rate, rcs -

piratioJl rate), rather than through imagined performance

~}]licll ]Ic nlay distort by in)lil>itillg those Occur rcnc[>s which.

“threaten” his safety or well-being, If performance undtr

stress is to be studier], the pcrforlnancc task shoul(l probiil>l>~

be real. The accompanying emotional stress stair may bc

induced by suggestion.

If tllc subject is instruct.(:cl to cxpcricncc a stressful

situation which hc has never before cxl>erienc{:d, one

may expect all appropriate emotir)nal arousal (Illcasur(,d by

suljjcctive self report), a sorllc>wllat lC ss appropriate
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physiology cal arousal,

imagined performance

and possibly an inappropriate

(clepending

the type of instructions given).

● The subjective self report from a

on the “task” and

prior relevant stress

experience is the most reliable predictor of an individual’s

reactions to suggestion-induced stress. Heart rate and

respiration rate also correlate highly between such sessions.

Among the least predictable measures is GSR and the

observed stress report, as used in the present study.

Being a methodological study, this experiment not only demonstrates

that realistic stress reactions can bc induced by suggestion, but describes

onc protocol by which it can be accomplished. lt also helps to highlight

and clarify important factors related to those stress reactions, Some of

the factors concern learning or adaptation, individual and group response

specificity, stimulus specifi city, and the degree of realism to be expected

in the various dimensions of response (psychological, physiological,

performance). Speculation is possible to explain the outcomes, especi ally

those resulting from the suggested stress treatment. It appears that

suggestion, at least under conditions such as in this study, can be so

pervasive as to significantly affect all responses measured here.

In describing the detailed characicrjstics of suggestion-incluccd

stress, various questions of interest arise. For example, based on

apparent adaptation when real stress is experienced in both sessions

(Group 3) and on apparent preservation of the “naive” response when

suggested stress is used in the second session (Group 1), one begins to

wonder which of those two processes will prevail as additional suggested -

stress sessions are carried out. It seems that the suggcstccl stress in

this study produces a “replay” of rcspollscs froln the earljcr experience.
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To some extent, it also can produce a “forecast” of stress react ons

to a

on c

situation never before experienced (Group 2). To what extent ca~~

expect these “naive” reactions to continue?

One may next wonclcr wl~at could happen if su~gestecl stress is

Ilsed \vith the group that began the adaptation or learning process

(Group 3). Would that process continue, would th(: naive rcspol]se

return, or would son-l ethillg else happen~> If the learning process con-

tinu(!s, this may have important implications for us ins sugj{estiolls as

a possible training vehicle.

Areas for fui-~rc research clmployil~g suggcstitln or suggestion -.——

inducc(] statc:s in training and other arc <as are next vi. e~vecl nior[’ gcn{r -

ally, under the fol.lowin:; heaclin:s:

Q Learning and tr~iining

9 Performance uncler stress

@ Adaptation to stress

o The suggestion process

o Studies of pllysiolo~ir. al processes

In future studies of lea~nin~ and training, one can study hoiv lea~nill~<

may be facilitated through gll ided practice or rcl~earsal of a task paltly

or wholly in tllc subject’ s imagination. In addition to studyillc perfor-

mance along the conventional learning curve, suggestion Illay also be

used as a way of exanlining pcrfurrna~lce reproduced at a particular

defiliccl le~rel (such as in tllc naive state, the last real perfor~~lance OY

some earlier rc:al pcrformancc). The researcher can try to dctcrminc tlJc

degree of control possible in eliciting performance at a particular point on the
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learning curve. One may also investigate the tilmc factors associated

with learning via suggestion, including speed of perception, consolida-

tion time and retention duration. Additional factors for study in this

area include the effects of suggested states on concentration, compre-

hension, overcoming blocks to learning, and increasing motivation,

Among the more specific studies could be one in which training tech-

niques are established with highly suggestible (or hypnotizable) subjects

and then are aclopted for use with subjects at all levels of suggestibility.

Supporting the possibility of using suggestion-induced experiences as

learning aids is the growing use of covert imaging (vivicl mental imagery)

by psychotherapists utilizing the

and McDonald, 1973). They use

patients learn new reactions and

modality of Behavior Therapy (Waters

suggested emotional states to help

behavior pat-terns in stressful or

otherwise uncomfortable situations. Those techniques are also used

with patients WIIO never before experien :ed the actual. situation (e, g, ,

fears of flying, falling from great heights, dying, illness).

Other future research n~ay be lmore specifically concerned with

performance uncler stress, This can include the measurement of task—

error rates and error types under cliff erent kinds of stress. It can

also evaluate the use of suggestion-induced stress in testing new equip-

ment and procedures under “adverse” conditions. Further studies can

be made of physiological effects under stress, including voice changes

for researchers interested in speaker identification and authen-

tication. Some researchers may be interested in the degree of perfor-

mance distortion under suggestion-induced stress. The distortion is

considered to be caused, in part, by the inhibition of those measures

which are under “voluntary “ control and/or those imagined event-s

which appear to threaten the subject’s safety or well being.
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Additional research may examine adaptatic)n to stress, in which

the ability to cope with stressful conditions is improved with the aid

of arousal-reducing suggestions. One can seek a reduction of dele-

terious effects under stress and an inrrcasc in the tolerance of

stressful conditions,

A nu mbc r

proc(:s:j itself,—.—.—. .

of future siu(lics can also bc con(luctccl on the SUg L~est ion-

‘lhe questions of interest incl~lde the Qcneral applicabilit~’

of the tcchniciue, the compar:jtive vali(]ity of various f)tller kinds of

inclucecl stress, the prcdictabi]ity of refiponses, furtl~cr delineation of

measures ancl response specificity, the effects ofprotoc olvariationsp .an d

induced change in physiological processes. Applicability stuclies could bc

us(!d to dutcrlminc the degree to which larger segments of the general popl L-

lation can realistically experience suggested states (e, g, , low in additj.on ((>

high hypilotizablc cub,jccts, v:ornen in add. tion to men), comparisons W:th

Other kinds of induced stress co[llcl involve sensory clcprivati on, pllar 112a -

cological agents, physical strain, an(l oi her types of painful stin]u]i in

aclcli.tion to electric shock. Studies on Ihe preclictal]ility of responses

could lJC used to ic]c’ntify those factors lvhich serve to forecast tllc types

and inlensiti. es of reaction by inclivi(lual subjects or groups to suggest ion-

inducccl strcss. Stlch stuclies might be related to those on res]){)nsc

specificity, where identifiably different subjects or groups are found

to exhibit particular reaction patterns such as characteristic: response

channels, response magnitucles, and lability under particular stress

conditions. 13esiclcs dctcrn~ining specificity variations i)etwcen incli -

viduals, studies can also be clirected at specificity of response by all

subjects as a function of stilmulus type. Variations in stimulus types

leads to stuclics of alternative protocols and forms of sug~csi ion. ‘I_he

Variah]es that may be studied as alternatives include: experimcrlter
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factors such as sex, age, and race; the stress induction style such as

authoritarian versus permissive, and the degree of protocol standardiz-

ation (e. g. use of tape recordings); and other design variables such as

time of day, instructional set, number of sessions, use of simulating

(non-hypnotizable) subjects, and the use of suggestions without a for~mal

I-lypnotic induction. The types of suggestion protocols that can be com-

pared include direct suggestion (as used in tl~e present study), suggested

“re- living” of a previous real experience, and paramnesia (“i~mplanta -

tion” of a false memory in hypnosis which lat{:r produces a post -hyp~lotic

conflict and concomitant. set of reactions in tl~e sul)ject).

Studies on the pl~y:siological concomitants of s~lgge:;tiol~-induc:e(l

stress can lead to stu(lics of physiolo~ical proccs::{s thc~msel. ves. In———

such studies, suggestilln is used to produce a p;’, rticular e~motional ctatc

so that physiological ]mcasurcs of ;nterest can be obtained. To date, the

phy~iological systems ~tudjed in tl)i:j fas.hio~~ illcl.lldc the card ic>vascular,

gastrointestinal, sensory, renal, respiratory and enclocrjne systems.

The increasing variety and widespread effects of life stresses

bring with them the need for better undcrstandin~. In part, greater

understanding of stress effects will be achieved in laboratory studies,

so the importance of identifying improved and cc)ntrollable stress-

induction techniques can be expected to increase.
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Background in Stress Research

10 General

The literatureon stress research is so large as to make an area

of even limited interest one for which substantialmaterial can be examined.

For convenience in reviewing previous research related to this study, Lhe

topics are limited and reviewed according to the following categories:

●’ Military Stress Studies

● General Stress Studies

● Stress Measurement

b Laboratory Stress Induction

Certain military studies are particularly important because of

the innovative techniques they used in an effortto achieve realism in mili-

tary stress simulations. The more general studies arc important because

they call attentionto several unique stress-related phenolmcna, like spe-

cificityand the Law of InitialValue, that require consideration in designing

an adequate study. The stress measurement literatureis helpful in selecti-

ng those variables to be monitored and analyzed. Finally, the literature

on techniques for stress induction in the laboratory provides a foundation

upon which the present examination of suggestion-based techniques can be

built.

2. Military Stress Studies

The disruptive effectsof perceived stress on performance is

of particular concern to the Army and other military agencies (Army

Symposium on Stress, 1953; Kern, 1966; lVeybrew, 1967). Although

basic questions about the mechanisms of underlying stress adjustment
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are often discussed in military publications, Wcybrew (1967) reports

that a considerable amount of the work produced in military laboratories

is concerned in some way with problems of selecting, evaluating or

assessing individualdifferences in stress adjustment potential. Because

such laboratory studies are used to help design equipment, develop proce-

dures, and train individualsfor more effectiveadjustment and perfor -

mance under combat or other stress conditions, there is an ongoing need

to improve upon the validityof laboratory stress situations,while

maintaining ethical standards and reasonable costs,

Most of the traditionallaboratory approaches fallshort to some

degree in representing life-threateningstress, often because subjects

quickly develop a psychological set thatno harm c-ancome to thcrn in

a responsibly-conducted research study. Their behavior becomes, there-

fore, less than representative of the real stressful situationabout which

the experimenter wishes to make inferences. This denial of threat is

termed “cognitive defense” by Berkun , Bialek, Kern, anclYagi (1962),

Reporting on Research Task FIGHTER for the Human Resources Research

OIfice (HumRRO), those authors describe a series of imaginative stuclics

designed to overcome the cognitive defense by re-creating elements of

naturally occurring (including military) disasters that have the fear

producing effect. In this manner, cognitive stimuli are used to induc~+

the state which is assumed to characterize the response to combat.

Subjects in that series of experiments were providccl information of such

realism that their assessment of the various events led them to believe

that their well-being (or that of others) was actually being threatened.

Their performance of previously assigned tasks during “disasters” provic~cd

one measure for evaluating behavior under stress. Also used were physiolo-

gical responses, derived shortly after the stressful situation by means of
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urinary corticosteroid and blood eosinophil analyses, l?inally,a subjective

self-report word listwas developed and quantitativelyscaled to obtain each

subject’s own assessment of how he feltduring the stressful situation. That

Subjective Stress Scale (SSS) is used in the present experiment so that

comparisons can be made between stress responses of Army personnel

in Research Task I?IGIITIZR and the responses of subjects in the present

expe rim cnt.

Onc important point made by Berkun, et al, (1962), is that the psycho-

logical stress must induce in the subject a cognitive response resulting

in the acceptance of a simulated threat as genuine. Perhaps the greatest

problem in designing an experiment to accomplish thjs cncl is the com-

plexity and cost required to “stage” the situations,such as the following

five thatwere used in the HumRRO program:

a, DitchinK -- The subjects were actual passengers in an

aircraftwhich, they were told, was in “trouble” and was preparing to

ditch or crashland. All overheard a pjlot-to-tower conversation con-

cerning the emergency and could see crash equipment on the airstrip.

These were the supports to the deception.

b, GBR Warfare -- During a staged maneuver, the subject,

stationed alone at an isolated outpost was required to raclioreports to the

command post on the presence of aircraft overhead. He later heard

over his radio set that a nuclear accident has resulted

fallout of radioactive xmaterial in his area. Immediate

possible if the subject were able to report his position

in a dangerous

rescue was

over his radio JI’11i c h

suddenly won{ dead. The maneuver was canceled and all activity bcca]]lc

concerned with evacuation of personnel from the area. Perceptual con-

firmation of the hazard was provided by a radiation dosimcter available

at the position. In order to be rescued, the soldier needed to repair the

failed radio,
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c. Forest Fire -- The setting was simi ar to the CBR setting

except that the “accident” was a forest fire surrounding the lone subject’s

outpost. Perceptual support was provided by artificialsmoke generated

nearby. A failed radio interfered with rescue and itneeded to be repaired

by the soldier.

d. Artillery Shell Barr= -- A series of explos ons simulated

an artillery barrage and the subject heard, via radio, that the barrage had

gone astray and shells were hitting outside of the dcsignaicd target area.

He saw also that the shells were falling in a pattern which would hit his

position. The explosions constituted the perceptual support. The subject’ s

transmitter inexplicably failed, although he continued to receive messages.

Rescue depended on repair of the transmitter.

e. Demolition Explosion -- The subject,— as part of a work clctail

setting up a training problem was instructed in wiring-in explosives placecl

in a canyon below. Working alone, the subject was instructed to match

colored wires with other colored wires already on screw posts, and upon

completion, to throw a switch which would have then enabled others in

the canyon to use the circuit. Immediately on throwing the switch, a

5-pound charge of TNT exploded in the canyon. The subject was then informed

of a man being injured in the accidental blast which may have resulted from

incorrect wiring, The subject was instructed to telephone Fort Oral, but

the telephone did not work and his calls over the intercom were ignored,

making it appear that he could not be heard. The subject, however, re-

ceived a variety of messages over the intercom for the next 35 minutes,

one of which asked about his progress in callingI’ortOral. Another said

that the military police want to question him. He also heard urgent

messages concerned with keeping the injured man alive.
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In each of the 5 experimental situations,the number of subjects

exposed ranged from 13 to 27, The most extreme stress indications

were obtained in the situatjonwhere the subject believed he was re-

sponsible for an explosion which injured another soldier. The simu-

lated aircraft emergency aloftand the misdirected artillerybarrage,

both threatening the subject’s life,also producccl clfects similar to

those associated with naturally occurring threats. The CBR task re-

flcctalstrcss~ul effectsonly in the subjective self-report and the physio-

logical steroids-level measures, whereas, the forest fire task group

showed significanceonly in the steroids-level measure,

Differences were found between the reactions of experienced versus

non-experiencccl subjects, although they a re somewhat complex differences

which are partly cxplainecl in terlms of the former group’s attitude (“ennui”)

toward control test conditions (Berkun, 1964).

Tl]esc stildics yielded a significant result, namely, that a stimulus

complex can be installed which simulates the stress effects elicited by

naturally occurring threats. Such an “apparently real” approach pcrlnits

the meaningful stucly and assessment of various stress levels on opera-

tionally performed events. The shortcomings of these techniques lie ill

the cost and co~mplexity required to c~mploy them. Data collcctiot~ is dif]i -

cult because these situations require field setups, the use of clcccption, and

other simulation techniques which limit the use of many available control

and monitoring instruments.

One way of collecting stress data without staging combat or other

stressful situations is through retrospective studies of critical incidcnis

as related by troops who can provide accurate recollections to an

intcrl’iewcr. Studies of this sort have been described (Weislogel, Flanagan,

and Billing sley, 1954; Kern, 1966), but they are obviously limitrd in
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their value -- especially since fcw objective measures can be obtainecl.

Another study methocl involves the laboratory induction of stress by

means of less-than-realistic techniques, such as through mental tasks,

motion pictures, threat of electric shock, physical tasks and environ-

mental modification (e.g., excessive noise, heat, etc.). In studies

of this type, itis essential to recognize the limits of data transferability

when making inferences about combat behavior based on non-combat type

stress situations.

Ideally, one would liketo create realistic,combat-type stress

situationsh the laboratory where the possibilitiesof unlimited ins{ru-

mcntation and control exist. A recent study in which this was tried

involved the use of suggestion-induced stress with combat veterans.

Under hypnosis in the laboratory, the subjects were directed to “re-

experience” past stressful combat situationswhile their voices and

physiological reactions were rccordcd for later spectral and graphical

analyses. The results of thai study support the potentialfeasibility

of the suggestion-based protocol for inducing realisticstress conditions

(Crystal, Gish, and Bloom, 1973). Earlier non-military studies lend

further general support to this approach (131um, 1972; Craig, 1968;

Damascr, Shor, and Orne, 1963; clidro-Franl<,and Bull, 1950: I~odg~,

and Wagner, 1964, 1966; and Levitt, Perskyi and Brady, 1964).

3. General Stress Studies

The desire to perform controlled studies of realistic stress

reactions is by no means limited to the military laboratory, lVeyb r ew

(1967) estimated that approximately 1.0% of the voluminous stress lit-

erature originated from the military, with the Department of Defense

and the National Aeronautics and Space Administration supporting over

200 contracts listed as stress research in 1965. The general stress

literature contains many descriptions of attempts by a variety of

behavioral scientists and clinicians to create, measure and evaluate
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the effects of stress on the human organism. These references and

others on physiology and stress in the attached Bibliography seem to

indicate that stress is multidimensional in nature. Difficult to con-

ccpiualize, stress is regarded as having internal and external sources

which can act as an intervening variable in the shaping of behavior,

The conditions which produce stress can relate to tasks or environ-

ments, as seen previously in Table I. Perhaps most important for

the objective evaluation of stress effects in this study are the measurable

changes in physiological factors which often accompany the aroused

state. The physiological effects are measurable through biochemical

analyses (c. g, , urine and blood), electrically (e. g, , elect rodermal

responses, clcctroca rdiograrns, and elect roencephalogram. s ), pneu-

matically (e, g. , respiration), optically (e. g. , peripheral vascular

response) and various other ways.

In general,itis found that subjects reacting to stress show charact-

eristic changes in mal~y aspects of psychological and physiological

functioning. 13asowitz, Persky, Korchin and Grinker (1955) have

sumlmarizcd some of the following findings. At the perceptual level,

the threshold for flickerfusion is lowered under stress; recognition

of patterns is disturbed; tachistoscopic perception deteriorates.

Sensitivityto pain has been found to increase under stress; recall of

digitsdecreases. Among the stress effectson tl~eperipheral organ

or systcm functions are increased needs for oxygen with hyperpnea,

widened nasal apertures and increased nasal secretion, increased

sweating, rise in blood pressure, tachycardia, changes in cardio-

vascular dynamics, and alterationsin the biochemical substances in

the blood. Other researchers have moved from the study of such distant

or peripheral late effectsof stress to more internalproccsscs closer

to the central nervous system, as typifiedby the work of Sclyc and

others who studied the effectsof stress on the pituitary-adrcnocortical
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axis. Psychosomatic responses and other psychopathological disturbances

have also been studied as responses to overwhelming stress (Grinker

and Spiegel, 1945). The list goes on and is developed with a specific orien-

tation to this study in the next background section (Stress Measurement).

The enormous quantity of general research findings related to stress

is beyond adequate summarization here, but one can gain some overall

perspective through the reviews and summaries of others (Appley and

Trumbull, 1967; Basowitz, Persky, Korchin and Grinker, 1955; Janis,

1958; Lazarus, Dcese and Osler, 1952; Levi, 1971; Levitt, 1967; and

Spielberger, 1966b). Appley and Trumbull (1967, p. 11) found that

stress studies have revealed the following kinds of general observations:

a. Stress is probably best conceived as a state of the total organism

under extenuating circumstances rather than as an event in the envi ronmcnt.

b, A great variety of different environmental conditions is capable

of producing a stress state.

co Different individuals respond to the same conditions in different

ways. Some enter rapidly into a stress state, others show increased

alertness and apparently improved performance, and still others appear

to bc “immune” to the stress-producing qualities of the environmental

conditions.

d. The same individual may enter into a stress state in response to

one presumably stressful condition and not to another.

e. Consistent intra-individual but varied inter-individual psycho-

biological responsr patterns occur in stress situations. The notion of a

c_onlmon stress reaction needs to be reassessed.

f, The behaviors resulting from operations intended to induce strcss

may be the same or different, depending on the context of the situation of

its induction.
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Ei* The intensityand the extent of the stress state, and the associ-

ated behaviors, may not be readily predicted from a knowledge of the

stimulus conditions alone, but require an analysis of underlying moti-

vational patterns and of the context in which the stressor is applied.

h. Temporal factors may clctermjne the significanceof a given

stressor and thus the intensityand extent of the stress state and the

optilmum measurement of effect.

As noted earlier, the application of stress-inducing situations for

laboratory studies must neither violate ethical considerations in dealing

with human subjects nor result in psychological dalmagc that is a residual

of the procedure. This issue has become of increased current importance

due to recent disclosures of questionable practices by a limited J~umber

of investigators. The controversy has reached national irnportancc,

resulting in new regulations proposed in 1973 by the Ilcpartment of

Health, Education anclWelfare, and in pending Congressional legislation

intended to assure “maximum” protection for research subjects (Kennedy

BillS2072). The American Psychological Association (1973b) has

already issued itslatestcomprehensive guidelines for i-hispurpose,

and at least one voluminous legally-orientedbook has been published

on the topic (Katz, 1972). Earlier regulations have been issued by the

Department of the Army (1962), the Department of Health, Education

and Welfare (1969, 1971), and the various professional societies to

which many researchers belong. Some authors, inducting lIavighurst

(1970), believe that the ethical responsibilityof investigators extends

even beyond informed consent and careful design, to some kind of

financialprotection of research subjects who may suffer harm despite

allother precautions. In summary, ithas become increasingly

important that experimenters employing pronounced psychological or

physiological stress account for and safeguard the health and well-being

of allparticipatingsubjects.
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40 Stress Measurement

A rigorous definition of a stressor must include an observable or

measurable change in performance ancl/or behavior (psychological and/or

physiological) in order to demonstrate that the individual has indeed experi-

enced some type of stressful condition. The response indices used to define

the existence of stress include:

● physiological variables (e. g. , heart and respiration rates, galvanic

skin response, inspiration/expiration ratios, and blood pressure

changes)

● overt emotional responses, discernible to self or others (e. g. ,

tremors, stuttering, and agitation)

● performance changes (e. g. perception, perseveration, increased

reaction time, increases in errors of olmission and commission,

and erratic performance rates)

biochemical changes (e. g. , changes in blood ACTH content or

glucocorticoid concentrations)

●

The examination of physiological variables to evaluate psychological

stress reactions is based upon principles of involuntary physiological arousal

when a subject tries to cope with external (and sometimes internal) stimuli

that in some way threaten his “well-being” or existing homeostas~s. The

physiological parameters which seem to be most responsive and are readily

measured include:

● respiration (upper and lower tract)

● galvanic skin response (GSR) or psychogalvanic reflex (PGR)

● cardiovascular response (blood pressure, ECG, pulse rate,

local blood volume)

skin conductance level (SCL)
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Some researchers measure other parameters such as skin temperature,

electromyographic response and electroencephalographic changes. For

permanence and later analysis, these measurements are usually recorded

together on some kind of strip chart with a time index.

One specialized area of stress measurement outside conventional

scientific research is the well documented field of deception (or “lie)

detection by criminal investigators. Orne, Thackeray and Paskewitz

(1972, p. 763) report that there is no present evidence that autonomic

changes which accompany deception differ qualitatively frolm those produced

in other emotional states involving sympathetic nervous sytem activation.

IIowever, they note that studies have demonstrated differences between

various emotional states and the patterns produced. They report that

deception responses seem to resemble most closely those characteristic

of emotional excitement or fear. An overview of various emotional

responses Which can be measured with avail?ble instruments like the

polygraph is presented by Lindsley (1951). He also discusses underlying

mechanisms and theoretical considerations of emotional response.

Because of the technical nature of instruments like the polygraph
.

and the complexities of psychophysiological behavior, the preparation

and interpretation of polygraph recordings requires knowledge in both

instrumentation and psychophysiology. For example, only some pattern

changes arc psychophysiological in origin, and are the ones being sought

by the experimenter. Others are artifacts resulting from subject move-

ments, equipment malfunctions, and other causes. However, the cardinal

rule in chart interpretation is “any change from normal requires an

explanation” (Ferguson, 1966, p. 161). All changes, whether psycho-

physiologicalor artifactual,must be properly interpreted.
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Some of the factors affecting pattern changes,all of which should be

understood and some of which should be controlled, are:

a.

b.

c.

d,

e,

f.

g*

h,

i.

j.

k.

1*

m.

The physiological basis of the function being measured

The abilityof specifictransducers to measure the function of

interest

The way in which that function may be expected to vary under

conditions of relaxation, fatigue, adaptation and arousal

(delays, recovery time, directions of change, magnitude of

change, etc.)

The effectof the experimental settingand protocol on the

subject, including his apprehension about outside issues

The

The

The

The

type and purpose of the stimuli used

placement of each stimulus within the overall protocol

pacing and presentation of stimuli

ability of the subject to perceive (and, if necessary,

understand) the stimuli

The effects of medication, drugs, illness and other abnormal

states in which the subject may appear

The Law of Initial Value, which relates the significance of

a change to the base level and to base level changes (Wilder, 1957)

The characteristics of the transducers and agents like electrode

jelly that are used (e. g. linearity, temperature stability,

time stability, electrical stability, etc).

The effect of transducer placement (e. g. , upper vs. lower

~cspiratory area).

The characteristics of the amplifier and galvonometer drive

circuits (e. go linearity , automatic centering, time constants,

dynamic range, etc. )
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n.

o.

The character. sties of the pens and mov ng paper chart (c.g.

on scaling, chart speedcurvilinear trace, line thickness effects

stability,relativepen positions, etc.)

The artifactsthat may appear on a recording channel as a result

of non-psychological factors (e.g., electricalinterference, body

movements, coughing and similar acts, interactions from other

channels, and interference of one pen with another),

Once the experimenter understands what his particular system can

measure and itspossible distortions, he must assure that the system con-

sistentlymeasures what he expects and wants. This assurance is achieved

by a calibrationprocedure for the polygraph, a carefully developed protocol

for working with the subject, a well established technique for continuously

monitoring and controllingthe polygraph, and use of a valid set of rules

for interpreting the chart recordings.

To cope with the problem of outside issues like subject apprehension

which can mask “normal”

careful protocol design is

Ferguson, 1966, p. 176).

responses in the unstressed or baseline condition,

recommended ( Backster, 1969, pp. 58-62;

In essence, the protocol should alleviate any

subject arousal produced by outside issues without diminishing the experience

of arousal to the intended stressful stimuli. Typically, the subject can bc

given certain clarifying information about the experiment and his confidence

can be enhanced with regard to the experimenter and the experiment,

Other protocol considerations for assuring proper measurement ancl

interpretation of physiological chart recordings include appropriate marking

of significant events (I?erguson, 1966, pp. 152-160), and pacing of stimulus

presentations to account for any recovery time or response buffering
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requirements. Recommended recovery times for polygraph reactions

seem to range from 15 to 40 seconcls (Abrams, 1973; Arther, 1973; Backster,

1969; Ferguson, 1966; Haney, 1972; FIeger, 1971).

Because specific subjects react in specificways, in specificphysiological

. channels to specific stimuli, itbecomes reasonable that experiments with

more than one Ilunknownllsubject contain a multiplicityof rneasurernentso Yet,

some workers in this fieldhave found one particular channel to be of maximum

sensitivityin their studies. Those channels include:

● GSR (Abramsj 1973; Kubis, 1973)

● Respiration (Artherj 1973; Barland, 1972a, p. 199)

● Cardiovascular (Ferguson, 1966, p. 177)

In general, however, the existence of response specificitiesseems to be

indicated. They can be divided into two categories:

● stimulus specificity--thetendency for a specific stimulus to

evoke characteristic responses from most subjects

● individual specificity--the tendency for a specificindividualor

group to emit characteristic responses to stimuli

a. Stimulus Specificity

Engel (1972) reviews the work of some researchers in stimulus

specificity,reporting on the following studies. Lacey (1959) shows that

outward directed attentionand inward directed attentionevoke different

cardiac effects. He also reports that during a reaction time foreperiod

heart rate deceleration is consistentlyevoked (pp. 160-208). Ax (1953)

shows that fear and anger evoke different autonomic responses. Edelberg and

Wright (1964) show that a prelude stimulus to an orienting response and one

to a reaction time response evoke differentGSR effects.
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At best, the evidence indicating specificityis tenuous, according toI

Levitt (1967, p. 196). He refers to studies which suggest that adrenaline

mediates fear states, whereas noraclrenalineis more criticallyinvolved

in anger and rage. He points to the work of Schachter in the U. S. and Levi’s

Laboratory for Clinical Stress Research in Sweden as providing the most

evidence in favor of specificphysiological patterns.

Opposing the specifictheories are the general arousal and activation

theories of emotion. In support of activationtheory, Levitt (1967, p. 196)

notes that muscle tension is definitelya characteristic of allaroused states

and is unique to no one of them. Yet, on the side of specificity,clynes

(1972) has demonstrated the presence of specificmuscular patterns (inthe

finger tip)for the expression of such emotions as anger, love, sex, hate,

grief, joy and reverence. Further, these distinctmuscle movements, carried

out in a repeated pattern which Clynes calls a “sentic cycle,“ seem to be

much the same from one person to another and from one culture to another.

b. Individual Specificity

Engel (1972) also reviews the work of some researchers in indi-

vidual specificity, reporting on the following studies. Moos and Engel (1962)

show that patients with hypertension react more in blood pressure than patients

with rheumatoid arthritis. They also show that the arthritic patients react

more in muscles spanning symptomatic joints than do patients with hypertension.

Malmo and Shagass (1 949) show that psychiatric patients elicit the strongest

reactions to pain stimuli in

they complain most. Engel

hypertension react more in

skin temperature,

Trait anxiety

and GSR.

the response measures (or modalities) about which

and Bickford (1 961 ) show that patients with essential

systolic blood pressure and less in heart rate,

is found by some to correlate with an ability to modulate

autonomic behavior. Fenz and Dronsejko (1969) report that medium anxious

subjects are able to emit GSRS and show heart rate acceleration hy only
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imagining a painfulevent (electricshock). The same group can inhibit

GSRS and show heart rate deceleration in anticipation of the real

painful event. In that study, high anxious subjects show autonomic exci -

tation, while low anxious subjects show autonomic inhibitionunder both

the imaginary and real conditions. In a differentkind of experiment in-

volving “reading about” versus “imagining” fearful scenes, Grossberg

and Wilson (1968) find some differentiationin forehead 13MG response

between high and low anxiety groups (lows show greater changes) but no

significantdifferentialeffectsin heart rate or skin conductance between the

two groups.

Brandt and

groups showing

indicants: high

Fenz (1969) suggest specificity of responses for subject

predominance in one of two different kinds of anxiety

muscle tension (MT) or high autonomic activation (AA).

The MT group characteristically rates itself more in terms of having sus-

tained contractions of striated muscles (e. g. , backachej neckaches, tremor),

while the AA group describes primarily visceral symptoms (e. g. , tachycardiaj

vasomotor reactions, emotionally induced sweating, digestive disorders).

Consistent, though not always significant, differences between the two groups

are found for mean levels of skin resistance, basal conductance, heart rate,

e yeblinks, and number of EMGs. Some decreases rather than expected

increases of arousal indicators, especially in the EMG measure, suggest a

possible inhibitory control mechanism for subjects under “excessive” stress.

The inhibition seems to occur earlier in those measures which are under more

voluntary control (e. g. , in EMG before visceral measures).

In a comparison between anxious patients and normal controls perforn~ing

a mental arithmetic task, Kelly et al. (1970) find that forearm blood flow

and heart rate at rest correlate significantly with clinical and subjective
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anxiety ratings. Those variables also show a differentialeffectunder stress,

whereas no significantstress effectsappear for measurements of skin re-

sistance, forearm EMG and cutaneous vasomotor status. Greater changes

in response (from rest to stress) occur in the normal controls,

A number of other studies suggest that some subjects may have high

resting levels of stress indicants and relatively poor physiological response

to stress. In 1930, this phenomenon was recognized and formulated by

Wilder into the “Law of Initial Value” (LIV) which says: “Not only the inten-

sity but also the direction of a response of a body function to any agent depend

to a large degree on the initial level of that function at the start of the experi-

ment (Wilder, 1957, p. 73). ‘I The LIV was studied by many researchers

and various techniques are recommended to account for it in data analysis

and interpretation (Ax, 1964; Block & Bridger, 1962; Goldwater, 1973;

Lacey, 1956, 1959; Schmidt, Rose & Bridger, 1974; Wilder, 1950, 1957,

1965).

The analysis and evaluation of physiological measures is guided by the

recurrent findings of numerous studies. Many of those findings and guide-

lines single out the indications of interest to the present study: respiration,

GSR, and cardiovascular measures.

Respiration as a stress measure is focused on by the fewest of those

studies. Stein and Luparello (1967) identify some of them which note the

following correlations between respiratory changes and specific emotions:

● Rapid respiratory rate upon feeling pleasure

o Irregularity of r expirations during hypnotically-induced anxiety

and apprehension
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●

●

●

●

●

●

Increased minute volume (tidal volume X rate) during

unpleasant ideation

Increased minute volume in response to painful stimuli

and recall of the experience

Increased diaphraglmatic movement upon discussing

pleasant life situation= restricted for unpl. casant situations

Ascending (or scaling) pattern, leading to dyspnea during

discussion of conflicts

Increased ventilation and 02 consumption for hypnotically-

elicitecl anxiety and anger

Absence of respiration changes for hypnotic ally -clicitecl

depression

GSR and related electroclcrmal responses sec]m to be onc of the

most often reported measures of arousal and response. Orne, Thackery

and Paskewitz (1972, p. 767) find that GSR has been a most effec-

tive discriminator in laboratory settings. They also note that GSR is

difficult to interpret with extremely anxious subjects; under these cir-

cumstances the respiration and cardio tracings remain more easily

interpreted by inspection. Investigators measure long-term electro -

dermal levels or the briefer, momentary fluctuations duc to arousal. If

a count of brief GSR responses is to be employed, one must set criteria

for including a given wave in the count. Jordan and Sipprelle (1972)

define a “GSR” as a decrease in resistance of 800 ohms. They measure

this response in terms of GSRS per minute using the average for all of

the five mjnutes allocated to their individual experimental treatments,

Kaiser and Roessler (1970) define their GSR criterion as a decrease of at

least 50 ohms with an onset to peak tinlc of 2 to 6 seconds. The total

number and the sum of amplitudes of GSRS bccolmc their nleasured indi-

cators for analysis of psychological stress. Eclclberg (1967, pp. 33-34)

suggests guidelines for setting the sensitivity and resolution of different

types of GSR instruments.
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When counting GSR response waves, one should distinguishbetween

specific responses to specific stimuli and all other nonspecific responses.

The count of nonspecific waves increases with central activation and

provides a useful measure of internal neural activity. The count of specific

responses is obviously determined by the number of stilmulus presentations,

and is often a useless measure (unless one is looking for no response).

Nonspecific GSR responses are shown to be positively correlated with

rated anx~ety and rated overt depression, in a stress experiment by

Zuckerman, Persky and Curtis (1.968). The measure used is the number

of nonspecific GSR fluctuations, of at least 100 ohms, per minute. Often,

in practice, nonspecific responses can be confounded by specific responses

to stimuli external to the experimental setting. Edelberg (1967, p. 45)

suggests that one measure which shows some promise in coping with this

problem is the average wave amplitude taken together with the count.

The interpretation of these two in conjunction may allow relatively high

discrimination of the quality of activation.

Overall quantification of GSR responses to facilitate statistical treatment

is discussed by Kelley (1972), who notes that skin resistance is really a

derived measure whereas skin conductance is the true measure. Accordingly,

he suggests that GSR data be reciprocated to conductance units, and responses

be quantified in terms of amplitude changes associated with each independent

stimulus. The changes might be expressed as the difference (in micromhos)

between a pre - stimulus minimum and its corresponding post- stimulus maximum.

Log skin conductance is noted as a possible useful transformation for statis-

tical analysis. He refers to other possible GSR response measures, in-

cluding latency, duration, frequency and rise time.
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Cardiovascular responses to stress include measures of blood pressure,

volume, flow, and pulse characteristics. When measurements are to be

made for extended periods of time, certain sensors cannot be easily used.

Specifically,a blood pressure cuffwhich restrictsupper arm blood flow

should not be employed for more than 3 or 4 minutes without deflationfor

recovery. Fortunately, other instruments have been developed, such as the

finger photoplethysmog raph, which can be used for indefinitelylong periods

of time to measure the peripheral vascular response (PVR). Although

PVR reactions are not as well understood as e

pressure reactions, for simple measurements

completely satisfactory device (Grass Medical

ectrocardiogram or blood

like pulse rate it is a

Instruments, 1 973; Stathallq

Instruments, 1971; Van De Werken, 1971, 1973; Wcinman, 19~7). It

is also useful in providing a recording of brief relative changes in blood

volume, although those changes are difficult to quantify, Ansley (1973)

has attempted to document recent research in which the photoplethys -

mograph is used.

It is currently held that digital vasoconstriction is evidence of an

arousal or alerting reaction. It has been related to the orienting response

and to the presence of anxiety. One of the more interesting aspects of

the PVR is its presence even during sleep. The PVR shows promise as

an indicator of reactivity of the sympathetic nervous system, although

the measurement techniques need improvement (especially to provide

absol~ltc nieasures) (Brown, 1972, p. 189). Overall guidelines for in-

terpreting the PVR changes detected by the finger plcthysmograph include:

● Inapplicability for quantitative measurement of blood pressure

or blood flow (Grass Meclical Instruments, 1973).

● Applicability for qualitative changes in pulse amplitude (Grass

Medical Instruments, 1973; Ornc, et al. , 1972, p, 765)
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● Applicability for changes in vasomotor

ical Instruments, 1973; Orne, et al. ,

● Applicability for changes in pulse rate

1973).

tone and activity (Grass Mcd-

1972, p. 765)

(Grass Medical Instruments,

Additional measures of physiological arousal, including biochemical

measures, are discussed elsewhere and are not described here (Basowitz,

Persky, Korchin & Grinker, 1955; Brown, 1967a; Cromwell, Weibell,

Pfeiffcr & Usselman, 1973; Greenficld & Sternbach, 1972; Pitts, 1969;

Venables & Martin, 1967a). Adaptation effects and interactions between

physiological systems are reported by various researchers, and need to

be considered when interpreting results (Brener, 1967; Grossbcrg & Wilson,

1968; Lader, 1967; Selkurt, 1971; Van De Werkcn, 1971; Yankee &

Laughner, 1973). The most prominent interaction is that between the

respiration and cardiovascular measures, showing quite clearly when

the subject sighs or coughs, Artifacts can appear on chart recordings

as a result of poor attachment of transducers, coughing, gum chewing,

other body movements, electrode polarization, ambient temperature

changes, electrical interference, and other circumstances. Causes and

control of artifacts are discussed further in the literature (Edelberg, 1967;

??erguson, 1966; Geddes, 1967; Grass Medical Instruments, 1973; Novcl]y,

Perona & Ax, 1973; Van De Werken, 1971; Venables & Martin, 1967b ).

Besides using physiological reactions to measure stress, re-

searchers also assess psychological reactions as experienced by

the subject, reactions as observed by the experimenter, and measures

of subject performance in a given task. One reason for requiring

measures in addition to the physiological ones is that the patterns

of physiological reactivity are so idiosyncratic. Rather than consider

physiological measures unsuitable for use, they can be employed
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for individual subject analysis, keeping idiosyncratic response specificity

in mind.

The

They can be supplemented

nsvcholozical measures of

with the other

subject stress

kincls of measures.

can be divided into

projective tests and inventories. The best known projective technique ; s

the Rorschach ink-blot test. Unfortunately projective tests make poor

instruments for experimental measurements because of difficulties whjch

involve interpretation of responses (which can also be idiosyncratic),

quantification and combining of dat% and test administration (Levitt, 1967,

pp. 57-58).

The most popular instrument for experimental purposes appears to

be the inventoq (or “scale”, or “questionnaire”). A typical inventory

consists of a series of words or statements that could describe a person’s

feelings or thoughts. The subject responds by assigning a degree of

applicability to each statc]mcnt, resulting in a quantitatil’e, cumulative

score for the total test. In a variation of this test, the subject may

select the one item on the list which most closely describes his feeling,

and a previously determined quantification of that choice may later be

assigned by the experimenter as the test score. Levitt (1969, pp. 58-77)

reviews some of the currently used inventories, including:

● Taylor’s Manifest Anxiety Scale, including a short form by

Bendig, a forcecl”-choice forlm by Heineman, and a children’ s

form by Castaneda, McCandlcss and Palermo.

● Minnesota Multiphasic Personality Inventory (MMPI) Deriva-

tives (of which Taylor’s MAS is one), including ones by Modlin,

Purcell and Welsh.

● IPAT Anxiety Scale, developed by the Institute for Personality

and Ability Testing

● S-R Inventory of Anxiousness, as developed by lZndlcr and h;s

associates, and including a short form by Perkins.
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●

●

●

●

●

●

●

The Fear Survey Schedule, as developedby~eer

The Assimilation Scales, as developed by McRcynolds

and Ackcr

Affect Adjective Check List, as developed by Zuckerman

The Subjective Stress Scale (SSS), as developed by Kerlc

and 13ialck for soldiers in simulated combat situations

Freelnan Manifest Anxiety Test

State-Trait Anxiety Inventory, as developed by Spiel-

bcrgcr and Gorsuch.

Other inventories designed specifically for measuring

test anxiety and achievement anxiety in academic settings

The general advantages of the inventory test includes ease and speed

of administering and scoring, quantifiability, and high reliability,

In Iact, Levitt states, its reliability is greater than that of physiological

measures or projective psychological tests, ~mcaning that it is less

affected by extraneous or trivial factors in the cxpcrimenta] situation

(p. 58). He considers physiological measures unsuitable for research

use, as of the date of his book, claiming that they arc seldolm found

to be related either to each other, or to psychological indexes of

anxiety, or to the intensity of stress (p. 56). In a later publication ,

he concedes that physiological measures are more suitable than verbal

or psychological measures because they are more objective and less

subject to voluntary control (Levitt & Chapman, 1972, p. 1 10). Levitt

proclaims the advantages of the inventory test, noting that most psychol-

ogists would agree that they outweigh the disadvantages. One of

those disadvantages is a susceptibility to response set -- the tendency

of a considerable number of people to choose a particular response

category. A greater disadvantage lmay be due to people selecting

tile socially desirable response -- the one through vhich they describe

themselves as they would like to be seen by others. There may also

be a desire to please the experimenter which can bias a subject’s

response,
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The Subjective Stress Scale (Kerle & Bialek, 1958) was used with

soldiers in the IlumRRO FIGHTER studies along with physiological

and performance measures (Berkun, Bialck, Kern & Yagi, 1962).

Subjects choose from the checklist of words indicating affect The

words have been quantitatively scaled by the original authors, producing

an equal-appearing-interval Thurstone scale of 15 words. Table A- I

gives the words and their scale values, as used in the TIGHTER studies.

The 13th and 14th terms on this list (“Terrible” and “In Agony”) were

found to produce responses in terms of physical distrc+ss rather than

to the environmental events. Consequently, Berkun et al. (1962) recom-

mend the substitution of the word “PanicIcy” (with a scale value of 88)

for “Terrible” and the deletion of “In Agony. “ Their recommendation,

yielding a slightly revised *14-word list, was followed in the present

study. Words are ordj.narily presented in scrambled order rather than as

on Table A-I, although the authors do not describe that order explicitly.

The use of performance measures to indicate stress typically requires

that the distribution of scores achieved under stress differ significantly

from those achieved under control or base Iine conditions. In the IIumRRO

FIGHTER studies, for example, various task-relevant measures involving

speed, accuracy, and completeness were obtained, as WC1l as a consoli-

dated measure (composite performance score) which combined a relative

speed score with a pass-fail score for the subtasks. The measures were

obtained for control and experimental groups, and an inter csiing fincling

emerged, High and low performers were found to be distinguishable

using a relatively crude personality profile, with an effective performer

secrning to function well under stress because of an ability to “1OSC

himself” in the task, thereby reducing the perceived intensity and the

imagined harm of the threat (Berkun, Bialek, Kern and Yagi, 1962, p. 35).
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Table A- I

Subjective Stress Scalex

Scale value

Item or score

Wonderful . . . . . . . . . . . . . . . . . . 00

Fine . . . . . . . . . . . . . . . . . . . . . . . 09

Comfortable ● . * * * * . . ...**... 17

Steady . . . . . . . . . . . . . . . . . . . . . 27

Didnlt bother me . . . . . . . . . . . . 40

Indifferent . . . . . . . . . . . . . . . . ..48

Timid . . . . . . . . . . . . . . . . . . . . ..57

Unsteady . . . . . . . . . . . . . . . . . . . 64

Nervous . . . . . . . . . . . . . . . . . . . . 69

Worried . . . . . . . . . . . . . . . . . . ..74

Unsafe . . . . . . . . . . . . . . . . . . . . . . 76

Frightened . . . . . . . . . . . . . . . ...83

Terrible . . . . . . . . . . . . . . . . . ...87

In agony . . . . . . . . . . . . . . . . . ...92

Scared stiff . ...0000 . ..0.... . 94

>:
Berkun, Bialek, Kern& yagi (1962, P. 4).

Copyright 1962 by the American Psychological

Association. Reprinted by permission.
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Depending upon the purposes (or hypotheses) of the study, it

appears that experimental stress reactions should be evaluated

using some combination of measures. The specificity of individual

responses suggests the need for several physiological measures if

any are to be used at all. For reliability purposes and the minim .

ization of idiosyncratic reactions, subjective self reports of emo-

tional responses are imperative. These may be supplemented by

independent observer reports based on overt subject behavior. If

the study has any potential application to human performance unclcr

stress, then some kind of performance measures should also be

made. Biochemical measures of stress reaction, while interesting

and of good reliability, may be less practical to apply in many

laboratories because they require different skills and more co~mplex

protocol for sampling ancl analysis than the other kinds of measures.

5.

and

Laboratory Stress Lnduction

With an interest in studying the effects of psychological stress,

having reasonable methods for measuring those elfects, the

experimenter is concerned next with inducing the desired ~pc

of stress in the laboratory situation. Previous research has founcl

that a common psychological element of stress is the anticipation

of something harmful in the future and the interpretation of the

personal significance of that harmful something (Lazarus, 1963).

Anticipation is a key to the concept of threat, which may be regarded

as an intervening variable in psychological stress. Depending upon

the specific operational situation, anticipation and threat fit in with

other dimensions which are essentially cognitive aspects of a threat

situation, as follows:

a. Strength of threat, or the degree of seriousness of the

situation as perccivcd.
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b,

c.

d,

e.

Informational feedback, or the degree to which the individual

can check on the adequacy of his performance relative to

the situation.

Knowledge of the outcome, or the information that the indi -

vidual has about the chances of actually being harmed or

getting out of the situation,

The effect of performance on the outcome, or the amount of

control that the individual has on the outcome of the situation

through his own actions.

The temporal qualities of the situation, or the imminence

of the physical threat and its perceived potential duration.

Laboratory studies have typically attempted to simulate stressful events

with such stimuli as electric shock, noise, fatigue, unpredictability of

consequences, and information overload. Without going outside the labora-

tory confines, few studies have attempted to simulate combat stress.

The threat of shock as a pain stimulus is often used in psychological

experiments, and especially by investigators dealing with questions of

stress, fear and anxiety (Bankart & Elliot, 1974; Breznitz, 1967; Deane,

1961, 1969; Fenz & Dronsejko, 1969; Folkins, 1970; Hodges & Spielbergcr,

1966). Often, the threat of a painful shock is used in conjunction with a

difficult task, where failure to meet a preset performance criterion results

in the subject receiving the actual shock. Standard stimulation techniques

have been developed for this purpose, and pain responses have been studied

as a function of numerous variables (Greenblatt & Tursky, 1969; Higgens,

Tursky & Scilwartz, 1971; Nichols & Tursky, 1967; Staub, Tursky &

Schwartz, 1971; Sternbach & Tursky, 1964; Tursky 1974; Tursky, Greenblatt

& O’Connell, 1971; Tursky & O’Connell, 1972; Tursky & Watson, 1964;

Tursky Watson & O’Connell, 1965, 1969). The effects of threat of shock
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on cardiovascular, elect rodermal and other physiological responses have

been found to be significant (Bankart & Elliot, 1974; Breznitz, 1967; Deane,

1961, 1966, 1969; Deane & Zeaman, 1958; Epstein & Roupemain, 1970;

Fenz & Dronsejko, 1969; Hodges & Spielberger, 1966; Jenks & Deane,

1963).

The performance task is also used as a means of stress induction and

measurement, though sometimes in conjunction with an aversive periodic

stimulus or environmental condition (Bowen, 1968; Burns, Chambers &

Handler, 1963; , Corso, 1952; Haggard, 1949; Harris, Mackie & Wilson,

1956; Plutchick, 1959). Cognitive tasks, too, have been used to evoke

stressful reactions in experimental subjects (Kahn ernan, Tursky, Shapiro

& Crider, 1969; Tursky, Schwartz & Crider, 1970). Motion pictures or

other visual stimuli can produce significant effects (Kaiser & Roesslcr,

1970), and other studies show that the stress-producing stimuli can even

be created in the subject’s mind. That is, imagining stressful situations

can evoke stress reactions (Craig, 1968; Fenz & Dronsejko, 1969; C-rossberg

& Wilson, 1968; Marks & Hudson, 1973; Waters & McDonald, 1973).

Since it is possible for subjects to produce stress reactions as a

result of imagining a stressful situation, one can consider that added

suggestions by the experimenter may be able to intensify the stress experi-

ence. This intensification may be especially likely if the subject is in a

state of increased suggestibility like hypnosis. Indeed, many studies have

already demonstrated various stress effects produced by hypnotized sub-

jects in suggested emotional states (Craig, 1968; Damaser, Shor & Orne,

1963; Darrow, 1929a, 1929b; Erickson, 1944; Gidro-Frank & Bull, 1950;

Gro~:z & Levitt, 1963; Hedge & Wagner, 1964; Hedge, Wagner & Schreiner,

1966; Levitt, den Breeijen & Persky, 1960; Persky, Grosz, Norton &

McMurtry, 1959; True & Stephenson, 1963; Zuckerman, 1971). Some

additional studies report on specific physiological effects, including:
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metabolic and endocrine responses (Black & Friedman, 1968; Levitt,

Persky & Brady, 1964; Whitehorn, Lundholm & Gardner, 1930); gastric

motility and secretory responses (Eichorn & Tracktir, 1955a, i955b,

1955c; Ikemi et al. 1959); cardiovascular changes (Bennett & Scott, 1949;

Van Pelt, 1968); and respiratory responses (Dudley, Holmes, Martin

& Ripley, 1964). Although less common, there have been

of physiological stress reactions using hypnotic recall of a

stressful experience (Crystal, Gish & Bloom, 1973; Kline

several studies

previous actual

& Linder,

1969; Vandenberg, Sussman & Titus, 1966). Hypnosis has been found

able to help induce specific and differential autonomic, cognitive and

other stress responses. However, it is important to note that suggestion

without the formal induction of hypnosis has also been found able to help

induce similar reactions (Barber, 1962, 1965, 1972; Orne, 1972; Sarbin

&Coe, 1972; Shor, 1964). There remains a question as to whether the

“unhypnotized” subject (sometimes designated as a “simulator”) is also

in an altered state (as in “self-hypnosis”) or if he is demonstrating a

natural control over his organism when taking on the suggested role.

The general guidelines for direct suggestions, as followed

in this study, are those originally formulated by Levitt, den Breeijen,

and Persky (1960). Those guidelines are repeated and elaborated

by Levitt and Chapman (1972, p. 95) who add an additional directive

to avoid unduly specifying the subject’s reaction.

1. Content of the suggestion should not be based on the

subj ect’s personal experiences so as to avoid evoking other

emotional responses, or otherwise complicating the subject’ s

reaction.

2. A number of synonyms should be

suggestion to maximize the possibility

the stimulus suggestion will have

elements among the subjects,
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3. The suggestion itself should not be lengthy so it may

remain clear and can be remembered,

4. Key words and expressions should be repeated and

paraphrased to maximize comprehension and retention.

5. Nothing in the stimulus suggestion should lead the

subject to believe that he is in an artificial situation.

6. The stimulus should specify the subject’s reaction as

minimally as possible.

Those authors also point out that comparative experimental

studies of the effectiveness of different direct suggestions are lacking.

The measurement of hypnotizability, depth of hypnosis or, simply,

respor. ses to test suggestions is made with any of the widely used instru-

ments, including:

● Stanford Hypnotic Susccptibjlity Scale

● Barber Suggestibility Scale

● Harvard Group Scale of Hypnotic Susceptibility

● Field’s Inventory Checklist of Subjective Hypnotic Experiences

Those and many other scales are reviewed and compared in the literature

by their authors and others (Barber, 1969b; Hilgard, 1968; Tart, 1972).

Hilgard (1971) reports that tests of suggestibility with and without hypnotic

induction show a small but consistent rise in -cores when induction is

used, indicating that hypnotic induction is probably not as important as

practitioners have thought, but it still has residual effects. Hilgard

refers to many kinds of suggestion-behavior, and feels that the hypnotic

domain can hc cilfferentiated from the total domain of suggestibility.

The value

by Gidro-Grank

of hypnosis as a general research technique is reviewed

and Bull (1950, pp. 93-97), Levitt, Persky and Brady

(1964, pp. 8-9), and Bloom (1970), and includes:
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Relative simplicity of experimental settings, except for

physiological and other monitoring apparatus

Absence of self-consciousness in subjects

Ability to psychologically isolate the phenomena (or states) to be

observed, by eliminating spontaneous or complex stress activity

Feasibility of repeated samplings with a minimum carryover from

the past, producing relatively naive-type responses even when

amnesia is incomplete

Narrowed focus

distractabilit.y

Rapi d induction

of attention in subjects, due to reduced

and termination of altered stress states which,

in addition to being a convenience experimentally, insures control

over their duration

Ability to prolong or intensify the stress state by appropriate

reinforcing stimuli (suggestions)

Relegation of unpleasant or other experiences to forgetfulness

(amnesia) through suggestion

The use of hypnosis as a research method for experimental replication

and investigation of naturally occurring phenomena is evaluated carefully

by Levitt and Chapman (1 972). They conclude that hypnosis is a satisfactory

method for creating reasonable facsimiles of at least some naturally

occurring conditions. The authors note a lack of comparisons with alterna-

tive artificial techniques, though available evidence suggests that hypnosis is

at least as powerful as other laboratory methods. They question, therefore,

why the possibilities of its use are not being explored more extensively,

and offer several possible reasons for this neglect. First, some may feel

that too much time and effort are required to usc a technique of unproven

po~vcr, Second, there is an unusually high probability of sampling bias

(e. g, , the most hywl-iizable people tend to volunteer for hypnosis experi-

ments). Thircl, and probably most important, may be the shaky status and

uncertain respectability of hypnosis in the community of scientists, “Until

the mystical aura of the centuries has been dispelled, “ they state, “hypno-

sis wi 11 not bc afforded a full, fair opportunity to demonstrate its value as

a research method (p. 113). “
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.—.-.. . . .

ti--

i3LJNLA P,,,,~ASSOCl AT ES, INC.

[/!S,1!-}114 L>l Vi:. lr~$J

ONE PARKLAND DRIVE, DARIEN, CONN. 06820 ● 203 .655 -3971

We greatly appreciate your desire to become a paid volunteer subject in the

Stress Research Project. We are conducting this project for the U. S. Army

Human Engineering Laboratory at the above address in Darien, Connecticut.

The purpose of the project is to provide the Army with basic information

about performance and reactions during conditions of physical or emotional
stress. The research conditions include stress induced both physically and

psychologically. All experimental sessions will be conducted-by a profes-

sionally trained and experienced staff, and will include a physician on the

premises. If you become a subject, your reactions will be recorded while

doing such things as relaxing or performing standard tasks, while uncle r

hypnosis or normal conditions. As part of the standard performance task,

you may receive safe but uncomfortable electric shock in one of your arms

or legs, which you may occasionally experience as painful. You can be

assured, however, that all procedures employed will be of a harmless and

ethical nature in accordance with accepted psychological research standards.
You will have the opportunity to report your reactions as part of the infor-

mation we collect and analyze.

If you are accepted for participation, you can expect to attend three conveniently

scheduled sessions, including:

. One 1- 1/2 hour group meeting for prel

processing.

minary screening and
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● Two l-hour individual research sessions probably less than

one month apart. You will be paid $10 for the first session

completed and $20 for the second session. If you are a pre-

test subject, you will complete one session for $10. You

can also expect a brief examination by our physician at the first

session.

You may at any time and for any reason withdraw from participation in this

research project.

Enclosed is a questionnaire for you to fill out and return in the mailing envelope

provided. If your background and availability are compatible with our needs,

you will be asked to come here for a more detailed briefing, to complete some

required forms, and to check on your ability to experience unusual states of

awareness through hypnotic suggestions. All personal records and informa-

tion will remain confidential. Information about you will appear only in a

combined statistical description of all participating subjects.

To be considered as a possible paid volunteer please complete the enclosed

questionnaire. Mail it back within one week in the prepaid envelope. You

will be notified of the next step shortly afterwards.

Richard F. Bloom, Ph. D.

Principal Investigator

Stress Research Project

RFB:njt

Enclosures
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1.

3,

5.

6.

7.

8.

9.

c Q s

STRESS RESEARCH PROJECT

Sponsored by U. S. Army Human Engineering Laboratory

Contract DAAD 05-73-C-0243

Questionnaire for Potential Research Subjects

Name:

Address:

Male u Female

Are

If a

If a

Are

you presently a student?

student, indicate status:

student, indicate school:

School Name:

2. Date of Birth:

4. Phone Number:

(home )

(work or other)

❑

Yes •1 No El
Full-time u Part-time •1

Day ❑ Evening •1

Ad’dress:

you now under a doctor’s care for any medical or psychological
problem:

Yes •1 Please describe briefly (diagnosis, if possible):

No c1

~ (Continue on other side)
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10,

11.

12.

13*

Do we have your permission to allow our medical doctor to examine

you briefly during the sessions, in order to assure your ability to

participate in this research?

Yes •1

No •1

Are you willing to cooperate in using standard” laboratory research

procedures which involve work, hypnosis and electric shock to help

you experience stress for short periods of time?

Yes •1

No c1

Do you reasonably expect to be available to attend the group screening

session and the two paid experimental sessions? (We will arrange

mutually convenient times with you. )

Yes n

No •1

Have you read and understood the cover letter accompanying this

questionnaire, describing the purpose of this research, what ex-

periences you can expect, the number of sessions involved and the

amount of money you will receive for the sessions?

Yes n
No •1

Signature: Date

C Return completed questionnaire to:

Dr. Richard F. Bloom, Principal Investigator

Stress Research Project

Dunlap and Associates, Inc.

One Parkland Drive

Darien, Connecticut 06820
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APPENDIX C

Group Screening and Medical Examination Forms

1,

2,

30

4,

5.

6.

Self-Evaluation Questionnaire

(State- Trait Anxiety Index)

Harvard Group Scale of Hypnotic

Susceptibility- -Form A (Only the

cover page of this 10-page booklet

is included. )

Field’s Checklist of Subjective

Hypnotic Experiences (No title

appears on this True-False form. )

Volunteer’s Participation Agreement

C.1, -- Form N2 (Cornell Index)

Medical Examination Form
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SELF-EVALUATION QUESTIONNAIRE

Developed by C. I). Spielberger, R. L. Gorsuch and R. Lushene

STAI FORM X-1

NAME ——.——..—.— DATE

DIR13CTIONS: A number of statcm(mts which people have
USC(Ito dcscril)e themselves arc given lmlow. Read (Lathstate-
ment and then hlackcn in the appropriate circle to the right of
tlw slatcvncnt to indicate how you ~(’cl right now, that is, at

this momrnt. Thrrc are no ri~ht (jr wrong answers Do not
spcn[l too nlLIchtime on any onc statrmcnt l)ut give the answer
which seems to clwrrihc’your prrscnt [wlill~s hcst.

z
o
-1

. ::*’o,o

‘u>“ ‘,
., :. CONSULTING PSYCHOLOGISTS PRESS

\.. :r,. .: 577 College Avenue, Palo Alto, California 94306
,.
... !. c-2



SELF-EVALUATION QUESTIONNAIRE

STAI FORM X-2

NAME — ——— DATE

DIRECTIONS: A number of statcmrnts which peoplo have
usccf to desrribc themsc]ves arc giw’n Im]ow. Read WIChS(atc-
mcnt and then blacken in the appropriatecircle to the right of
the statement to indicate how you grncra/1}, feel. l’h(~reare no
right or wrong answers. Do not spend t(m much time (JI1 my

one statement but give the answer which seems to describe
how you generally feel.

21. I feel pleasant ....................................................................................................

22. I tire quickly ................................................ ...................................................

23. I feel like crying ...... ... ..... ... ........ ....... .... ... .......... ...... ............ ............. ..... ... ..... ...

24. I wish I could be as happy as others seem to be ............................................

25. I am losing out on things because I can’t makeup my mind soon enough

26. I feel rested .............................................. . . ............................................

27. I am “calm, cool, and collected” ............................ .........................................

‘- 1 feel that clifficulties are piling up so that I cannot overcome them . . @28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

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

I am happy ........................................................................................................

I am inclined tQ take things hard ..................................................................

I lack self-confidence ........................................................................................

I feel secure .................................................................................................. .

I try to avoid facing a crisis or difficulty ........................................................

I feel blue ..........................................................................................................

I am content ......................................................................................................

Some unimportant thought runs through my mind and bothers me ..

I take disappointments so keenly that I can’t put them out of my mind

I am a steady pmson ........................................................................................

I become tnnse and upset when I think about my present concerns . . . .



RESPONSE BOOKLET- FORM A

HNNIAIUI MUNP SCALE
OF

HYPNOTICSINTWTIBMJTY

by Ronald E Shor and Emily Carota Orne

The Scale is a st[mdmd procedure for estimating susceptibility? to h>Ipnosis. An
indi[’iduul’s suswptibilit y to h~!pnosis may change, }Io[l’p(,w-, O(wr time and [(it h
diflering circumstance. An ind[l’idual who app~ars r~lati[cl>’ unsuscrptiblc cit ti’ii.s
time bJI thmc stundard procedures [(’ill not n~ccssclril)’ still k relati[ ICIJIulisusccp -
tible at a later time or under different ci~c[l~)~stallc~’,s.

PLEASESUPPLYTHE INFORMATIONREQUESTEDBELOW

Name:—— Date: _________

Age: _-– —. Sex: -.._—_ School:__.. _ .- — .—- Class:.. .- _

Occupation: –––..-.–—— . . —.— —. —

Present Address: _—___ ._.___--.--—-– —.— ___ —.

— -. — Phone: .-. _ –

Permanent Address:. . _ ._.._ .__._. ____ _

___ Phone:.. - -––. .-—

Have you ever been hypnotized? Circle: Yes No
If so, please cite the circumstances and describe your experiences, Please be brief:

DO NOTOPENTHISBOOKLETuntil the examiner specifically instructs you to do so

.:$-’;;(’O

(3”..-
)/

<
,! u

CONSULTINGPSYCHO1OGISTSPRESS,INC.PALO ALTO, CALIFORNIA ; >!, ,,;
c -4 .,
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Listed below is a series of numbered statements describing experiences you may
have had in hypnosis. Please read the first statement carefully and decide whether

it is true (or mostly true) as applied to you, or whether it is false (or mostly false)

as applied to you. To record your answer, circle “T” for True or “F” for False

just before the statement. Then go on to the rest of the statements. It is essential

that every statement

True

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

T

False

F

17

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

1.

2,

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17,

18,

19.

be answered, even though some may seem difficult or unclear.

Time stood still

My arm trembled

I felt dazed

I felt aware of my

I felt I could have
experiment

or shook when I tried to move it

body only where it touched the chair

tolerated pain more easily during the

I could have awakened any time I wanted to

I was delighted with the experience

The experimenter’s voice seemed to come from very far away

I tried to resist but I could not

Everything happened automatically

Sometimes I did not know where I was

It was like the feeling I have just before waking up

When I came out I was surprised at how much time had gone by

I came out of the trance before I was told to

During the experiment I felt I understood things better
more deeply

I was able to overcome some or all of the suggestions

or

..

At times I was deeply hypnotized and at other times I was
only lightly hypnotized

During the final “countdown” to wake me up I became more
deeply hypnotized for a moment

At times I felt completely unaware of being in an experiment

CONTINUED ON BACK OF THIS PAGE
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True

T

T

T

T

T

T

T

T

T

T

T

False

F

F

F

F

F

F

F

F

F

F

F

20.

21,

22.

23.

24.

25.

26.

27.

28,

29.

30.

T F 31,

T F 32,

T F 33.

T F 34,

T F 35,

T F 36.

T F 37,

T F 38.

I did not lose all sense of time

It seemed completely different from ordinary experience

I was in a medium hypnotic state, but no deeper

Things seemed unreal

Parts of my body moved without my conscious assistance

I felt apart from everything else

It seems as if it happened a long time ago

I felt uninhibited

At times I felt as if I had gone to sleep momentarily

I felt quite conscious of my surroundings all the time

Everything I did while hypnotized I can also do while I am

not hypnotized

I could not have stopped doing the things the experimenter
suggested even if I tried

It was a very strange experience

I felt amazed

From time to time I opened my eyes

I couldn’t stop movements after they got started

I had trouble keeping my head up all during the experiment

My mind seemed empty

It seemed mysterious
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STRESS RESEARCH PROJECT -- Dunlap and Associates. Inc. , Darien, Corm. 06820

VOLUNTEER’S PA R.TIC IPATI.ON AGREEMENT

Name: .-—— -— -- —-——— —-———————

Age:

Address; ————-—-..—— ———. —-— -——— —. ——-—

Name of Nearest Relati I~e:——————--————-———-—— ———————-—

Address of Nearest Relative: .——-—— —-- —. —————— ——— ——— ———-—.——

Telephone Number of Nearest Relative: —-—-————-——————-—-————

I, , have received. rcacl an(l_—— ———————. ——————_--— ——..———.
understand this Volunteer’s Parllrlpation Agrecn>enl, ancl the general nature c,f

the experiments 1 have volunteered to parllc]pa~e In have been exp”la, ncd fronl the

standpoint of possible hazarcls to my health. It iS my uncierstancllng thar Lhc cx -

perilments are so clesigncd, base(l on the resujts o’ anlnlal and previous hurnar,

experimentation. that the anucipatecl r.’sults w;]] ills[;fy the performance o] the

experiment. i understand jurther that experiments will be so conducted as to

avoid all unnecessary phys]cal and mental suffer lr]g and lri]ury. and that I WL]]

be at liberty to request that the exper, n~ents be terminated al any time 11 in nly

opinion 1 have reached the phys]cal or men[al sta~c where co~-lt.nuat~on of the L=x -

periments becomes undesirable.

I recognize that in the pursu]t of certain experimen~s ~ransltory discomfi~ure

may occur and when such reactions secm espec]a Jiy l[kc’iy LO occur ] will be so

advised. I recognize, also+ that under these circumstances. 1 Imust rely upon t}]e

skill and wisclom of the phys)c ian super ~)ls; ng the experiment Lo ~nstltutc v’hatcvcr

medical measures are indic aled to protect mc.

There has been no coercion, e]elment of fraucl or dC(. eLl. undue mora] suas ion

or other adverse pressure brought to bear in my volunteer; ng ior thLs duty 1

have done so of my own free wii”l, cornple~cly aware of all hay. ards rewar{ls and

recognition involved.

DATE : WITNESS:—— ————————--—-—- —-—— —————————..———

SIGNED: WITNESS:—————-—————— ——. ——.————————_——__———
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C. I.—FORM I’i2

Name_..
Today’s

Age__
(1.nst) (I>ir,t)

hate
(Middle)

Home A(idrcss.
Are You

(Strwl or RFD)
Married ?——_

(Cib) (Stntc)

Occupation.. Last School Grade Reache~

Directions: Put a circle around (YES) if you can answer YES to the question asked,
Put a circle around (NO) if you have to answer NO to the question asked.
Answer all questions. If you are not sure guess,

1. IIavc you ever had a bcaclache ? . . .. . Yes No

2. J)oyou frequentlyfeel faint? ,.,.,,,.,,,.,..,...,., .... . .. ........ Ycs No

3. I)o you have Ilot or cold spells? ,., . Yes No

4. Jlave you fain[cd more Illan twice in your
life ? . .. ..... . . ... . . . . Yes No

5. Do sIr;IIIgc I,col,]c or placr.s make you afraid? Yrs No

6. Do yOII often havc spells of dizziness? . . . Yes No

7. Do you get all ncrvolls and s}IaL:; wl]cn
approached by a superior? .. . .. . . Yes NO

8. J)oes tlIc si,gl)t of blood make you \vant to drop
rfmvn in a faint? .. . . . . . . Yes No

9. DOCS your work fall 10 pircrs when the ]JOSSor
a suprrinr is wa[clIing you? . Yes No

10. Arr you srarcd to bc alone with no friends
near you ? ,,,.,,.,,.,,. ...,, ........ ............................. .. YCS No

11. Do yoo feel nervous or dizzy right sit this
rnomcnl ? .... ................ ......... .. ... ........ .............. ,,,,,,,,,.,,,, Yes No

12. Do you filwa~s get orders and directions wrong? Yes No

13. Does your thinkin: become comJ>lctcly confused
when you bavc to do things quickly? .. ............... Yes No

14. Do you always sweat and tremble a lot during
inspections or examinations? ....................................... Yes No

15. Do you wish that you always had someone at
your side to advise you? ...... . ..... ..... ....... ...... .,,,,, ... Yes No

16. Do you have to do Ihin:s very slowly in order to
be sum you are doing thcm right? Yes No

17. Dots it hot})cr you IO cat anywberc except ill

your home ? ............. .. .. .... . ... .................. ........ ........... Yes NO

18. Do yOII have an uncontrollable need to repeat
Ihc sarnc disturbing actions? ............................. ......... Yes No

19. Js it always diflicult for you to nmkc up your
mind ? ..,.,.. ,..,..,, ....................... ....... YPS NO

20.

21.

22,

23.

21.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

10.

Do you usually fcrl chcrrful and IIappy? Yes No

Do you always have a l)a[l time no mtrttcr \rllat

YOU arc doing? . ,,,,,.., YCS h’o

Do you of[cn feel rniscral)]c antJ blue? ..,,,.,, . Yes No

Dots life usu~]ly look cntircl} hope]rss? YCS N(I

Arc your cnlotiol]s usually dead ? YCS NO

Are you usually quiet and sad w]lilc at a p~r[y? Ycs XII

Do you of[cm wish you were dead and away
from it all? Yes h’o

Are you considered a ner~ous person? Yes ~{o

Do you have any unusrml fears? . ....... ..... Ycs NO

Do you of(cn lIavc difliclllty in falling :Islccp
or sla yin: asleep? ,... ......... ............................... .... ..,, ..,.,. Ycs NO

Does every Iitdc thing get on your nerves and
wear you out ? . . .. . .. ................................ . . . Yes h’o

Does worrying continually get you down ? Yes NO

Did you ever have rr nervous breakdown? Yes No

Were you ever a patient in a mental hospilril ? Yrs N()

Do you get out of hrcath long hcforc aoynnr
else ? ............................................ ............... ....................................... Yes NO

Do you have pains in the heart or chest? . . . .. . .. Yes No

Dots your heart of[cn race like mad for no good
reason ? ... ,.., .,,.,,,,..,,. . .. ,,,... Ycs No

Do )’011 often ]Iavc diflicul!y in breat]ling? Yes No

Are you often bothered lJy lhumpillg of the
heart ? ,..,........................................................................................... Ycs No

Do you of[rn suc]denly Lccomc fri,glltcncd \vl)ilc
you are tl)irlking? ,,.,,, Yes No

Do you often shake or trcml)lc ?,.,,..,,,,,....,,,, Ycs No

Prin[cd in U.S.A.
Publishcsl by Thc Psychological Corpora!inn, New York, N. Y.
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1s your appclitc good? ............................................................Yes No

Do you constantly sufkr from Id constipation? Ycs N{I

Do you often suffer from an upset stomach? . . Ycs No

Do you frcqucnlly get attacks of nausea (sick to
your slonmch ) ? .... . . .. .. . .. . . . . .. .. . .. . ..... . ...... Ycs No

DO you suffer from inrfigcstion ? Yes NO

Do you always have slomach trouble? . . .. . . ..... .... Ycs No

Do your stomacl, and intestines work barfly? . Ycs No

Do lrad pains in lhc stomach double you up
after e~cry nwal ? Ycs No

Do you usually have trouh]e in digesting food? Ycs No

Do you sufTcr lmdly from frequent loose bowel
movements? .... ... .. .... .. ...... . . . . . .. . Ycs N’o

Has anv doctor ever told You that you had ulcers

Arc you of[en nwtikencd out of your sleep by
f righlcning dreams ? ............................................................ Ycs

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

9

41.

42.

43.

44.

No

No

No

No

No

Do you always l,ccome scared at sudden move-
ments or noises at night? ................................................ Yes

Do sudden noisrs make you jump and shake
Mly? .......................................... ............................................... . Yes

Do you tremble or feel weak every time some
onc shouts at you? ...... ....................... ................... YcS

45.

46.

Arc you keyed up and jittery every single
moment ? .......................................................................................... Yes

Do you Imvc very disturbing or frighlcnill:
thoughls that keep coming back in your
mind ? ................................................................................................ Yes No

47. DO you suffer barfly from frequent severe head-
aches ? .................................................................. ....... ..................... Yes No

No

No

No

of th’e stomach? .............V....................V..................................

Do people usually misunderstand you?

Do you have the feeling of being watched while
you are at work? . . .. . .. . . . . ..... .. . . . . .

IIave you usually been treated fairly?

DOyou have the feeling that people are watching
or talking shout you in the street?

Do people usually pick on you? . . . . . .

Are you extremely shy or sensitive? .

Are you easily upset or irritated? . .

Do you make friends easily? .

Do you go all to pieces if you don’t constan[l!
control yourself ? . . ... . .... . . . .... .... .... . . . .

V’ere you ever sent to reform school?

IIavc you ever gollen into serious trouble or lost
your job Lecausc of drinking? .. ... . . ... .. . .

IJave you been arrested more than three times?

lia~e you ever takrn dope regularly (like mor-
phine or “reefers”) ? ....... .................................... ..............

Do your enemies go to great lengths to annoy
you ? ... . ..... ... . . ... ..... . . .. . .. . ... ..

I)oesit make youmrgry tohaveanyonetel] you
what to do? . ..... . . ... . . .. . . .. . . . . .. .. . . . .... ..

Do you often drown your sorrows in drink ?.........

Do you always do things on sudden impulse? . .

Do people always lie to you ? . . . .... . .......... . . .

Do you flare up in anger if you csnnot have the
t}lings Ibat you want right away? . . .. . . . . ..,,

IS Ille opposite sex unpleasant to you? . .. .. .. .

Do you always have to he on your guard with
friends ? . . . ... .. .. . .. .. . .. . .

Do you oflcn :ct into a violent rage? .. .. . .. .

Yes No

Ycs No

YC9 No

Yes No

Yes No

Yes No

Ycs No

Ycs No

Ycs No

‘1’Cs No

Ycs No

Ycs No

Yes Xo

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Ycs No

Yes Xo

Yes No

Yes No

48.

49.

50.

51.

Do you sweat a great deal even in cold weather? Yes

Arc you rcpeatcdl y bothered hy severe itching? Yes

Are you trouhlcd by stuttering? ... ... .... . . . ... .. .. .... Ycs

Ilavc you at timm had a twitching of the face,
head or shoulders? ..... ................ ... . ... . . . ... .... . .. . Yes No

\lTere you a bed wetter between the ages of 8 to
14 years? ... .. . . .... . ..... .... .... ... ..... .... . ... .. .... ... . . Yes

52.
No

53. Do cold hands or feet trouble you even in hot
weather ? .......................................................................................... Yes No

No

No

No

No

Do you suffer from asthma? .................................... .... Ycs54.

55.

56.

57.

58.

Are you a bed wetter? ......................................................... ..... Ycs

Are you a sleep walker? .. .... . . .. .... ............ ... . .. . ... Yes

Have you ever had a fit or convulsion? .. .... . . .... Yes

Do pains in (he back make it hard for you to
keep up with your work? .. ... . .... ..... ..... ..... . . Yes No

59. Do you sometimes find yourself unable to use
your eyes because of pain? ............................................. Yes No

NoIs your body always in very bad condition? .... .... Ycs60.

61. Do severe pains and aches make it impossible
for you to perform your duties? .............................. Ycs No

No62. Do you get spells of exhaustion or fatigue? ...... .. Yes

Do you wear yourself out with worrying about
your health ? .. ..... ......... ........... ........ .... .... ...... .. ..... .. . .... .... Yes

63.
No

64. Do weak or painful feet make you miseraMe
every single day ? ...... ............ ...... .... . .... ................ ... ... .. . Yes No

NoDo you frequently get up tired in the morning? Ycs65.

66. Dots pressure or pain in the head make it hard
for you to perform your duties? . .. .. .. .. .. . ... YPS No

NoAre you always in poor health and unhappy? ... .. Yes67.

68. Arc you constantly too tired and exhausted
c~en to eat? ................................................................................. Ycs No

c



Stress Research Project Dunlap and Associates, Inc. , Darien, Corm.

MEDICAL EXAMINATION FORM

c: s:

Name:

Acldrcss:

Phone:

Height: Weight:

Age: Sex: M F (circle one)

Pulse:

Blood Pressure:

Heart/Lungs:

Oral Temperature:

Respiration:

Color (General appcarancc):

Throat and Mucous Membranes:_

Nodes (Neck and throat area):

ECG:

Comments:

Subject is / is not qualified to participate in the Stress Research Project.

(specify one)

Examining Physician: Examination Date:.
(Signature)



APPENDIX D

Experimental Session Data Forms

1. Polygraph Record

2. Subjective Stress Scale (SSS), used

by Subjects. The same form is

used for both treatments--Part A

(Baseline) and Part B (Stress)

3. Data Sheet -- Real Stress

4. Data Sheet -- Hypnotically-Induced Stress

5* Modified Self - Evaluation Questionnaire (STAI)

D-1



Session

POLYGRAPHRJZCORD Index No. :

Date:

STRESS RESEARCH PROJECT

Dunlap and Associates, Inc.
Darien, Connecticut 06820

Subject No: Trial No. :

Start Time: End Time:

Subject Status:

Remarks:

Chart Time Respiration

(number) (sees. ). (sensitivity)

.-

Instrument Settings

Plethysmograph ! GSR I
(mode ;sensitivity)d (mode ;sensitivi ty; bridqe)

—
I

,

,

—

—

D-2



SSS Rev. A-1

Date:

Project Session:

Please find and check the one word best describing how you felt during

Part of this session,

❑
❑ ’
❑

❑
•1
•1
•1

Indifferent

Didn’t bother me

Nervous

Scared stiff

Unsafe

Worried

Comfortable

n Panicky

❑ Steady

u I?ine

u Unsteady

•1 Timid

•1 Wonderful

•1
Frightened

D-3



Data Sheet -- Real Stress

Summary of Data R
Pulse

Amplitude

Chan e

““”l-
P131ygr:Lph J

e

Resp CISR Plcth Sss Observed S TAI

Measure (rpm) (;}pm) (w&~~ ,lfo-94) (0-94) (20-80
—=

Relaxc=’
,,.

Stressed

>:<Trait; previously measured

1. Medical Exam:

2. Set up (briefing and attach equipment) O

3. Polygraph Record Form: Initial settings El

4. Treatment 1:

c:

Date: -—

Project

Session:

Relax for 2 minutes, eyes closed, before taking 1 minute of data

a) Annotated Polygraph Record for Baseline resp: rpm

Page(s): GSR: #pm

pleth: / ppm/mlY]

Comments:

b) Subjective Stress Scale (SSS) -- Part A

c) Observer Stress Rating

0 Wonderful

D Fine

0 Comfortable

0 Steady

❑ Didn’t bother him
D Indifferent

U Timid
D Unsteady

0 Nervous

o Worried

O Unsafe
D I?rightcned

❑ Panicky
O Scared stiff

D-4 ‘

Score:

Score: (circle one)

00
09
17

27

40
48

57

64
69

74

76

83

88
94



5. Treatment 2:

Real Stress for 1 minute before taking 1 minute of data——

a) Hole-steadiness-tester (h-s-t) criteria

b)

c)

d)

f

I-IoIc No. 1 2 3 4 5 6 7 8 9

Contacts/rein.

Hole used for Stress:

Duration of h-s-t task:

Subject’s resistance through electrode:

e) Electric shock amplitude criteria:

(1) First perception

(2) Uncomfortable:

(3) Paiiiful:

(4) Tells experimenter to stop:

No.

min.

K ohms

S\vit.ch settings

ma.

ma.

ma.

ma.

f) Electric shock an-plitudc used for stress: ma.

g) Electric shock duration sees.

h) Scores:

(1) Total no. of stylus contacts: ~‘

(2) Total no. of ShOCkS:

(3) Annotated Polygraph
Record for Stress resp: rpm

Page(s)
GSR: #pm

pleth:~pPnl/mm

Comments:

(4) Subjective Stress Scale (SSS) -- Part B score:
*

(5) State-Trait Anxiety Inclcx (STA1) -- State Score:

. .

D-5..



Score:

o
u
❑

o
u
o
c1
❑

D
o
c1
o
u
D

Wonderful
Fine

Comfortable

Steady
Di@n’t bother him
Jndiffercnt

Timid

Unsteady

Nervous

Worried
Unsafe
Frightcnecl

Panicky

Scared stiff

6. Polygraph Record Form: Final settings U

7. Subject Comments:

(circle one)

00
09
17
27

40

48

5’7

64

69

74
76
83

88

94

8. Experimenter Comments: .—

*

D-6



.
.

Data Sheet -- Il~>notically-Il~ {luccd Strcs&

- Fy%+iq
Summary of Data

.- 3

1
l?oly~r~lph

t

Sss Observed STAI

h4easurc ~:e:p) (;::, ~:;:., ~(o-94) (0-94) (20-80”
+

Relaxed

Stressed
4 ~cTrait; previously measured

1.

2.

3*

4.

Medical Exam:

Set up (briefing and attach equipment) 0

Polygraph Record Form: Initial settings U

c:

Date:

Project

Session:

Treatment 1:—— —

Relax for 2 minutes, eyes closed, before taking 1 minute of data

a) Annotated Polygraph Record for Baseline resp: rpm

Page(s): GSR : #pm

pleth: / ppm/mm

Comments:

b) Subjective Stress Scale (SSS) -- Part A

c) Observer Stress Rating

D Wonderful

❑ Fine
D Comfortable

o Steady
•l Didn’t bother him
D Inclifferent
u Timid

. ❑ Unsteady
0 Nervous
O Worried
Cl Unsafe
o Frightened

D Panicky
n Scared stiff

Score:

Score: (circle one)

00
09
17
27
40
48
57
64
69
74
76
83
88
94

\
D-7



5. Treatment 2:

Hypnotically-Induced Stress

a) Induction of hypnosis

Deepening suggestions:
Observed Response

good fair poor

right arm heavy IHH3
leg immobile ❑ un

right fist clenched shut ❑ ❑ ❑
shake head to say no ❑ un

pin pricking face ❑ ❑ ❑ (Obs~~~~ Depth):

b) Instructions for imaginary task in hypnosis

Subject going to have realistic experience; subject to let self
react in all \vays as he probably would if real; in fact, it will

seem real.

Hole-steadiness device; criteria for performance (3x = shock).

Electric shock in lower leg; experience of sharp pain for
exactly 1 second each time.

Difficulty of task; expectation of sharp pain several times.

Note how many times the hole is touched, and how many

shocks are gotten; each time subject touches the hole, he

is to say “touch”; each time he gets a shock, he is to

to say “shock. “

Subject to carry out this task for about 3 minutes after experi-
menter says “go”; experimenter will announce when 3 minutes
are over.

c) Maintain imaginary task for 1 minute, before taking data for 1 minute.

Sequence of events (T = touch; S = shock):

d) Removal of stress condition; instructions for complete. and

accurate recall of the experience and how it felt so it can be

reportccl on in cletail a little later; suggestions for feeling com-
... fortablc, relaxed and refreshed after removal of the cquiplmcnt

which was attached to body earlier.

D-8



..6.

7.

e) Scores:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Total no. of “stylus contacts” (subject said “touch”):

Total no. of “shocks” (subject said “shock”): “

Annotated Polygraph resp: rpm

Record for Stress
GSR: _#pm

Ple~h’~pm/mm

Page(s)

Subjective Stress Scale (SSS) -- Part B Score:

State- Trait Anxiety Index (STAI) -- State Score:

Fieldts Checklist of Subjective Hypnotic

Experiences (FCSHE) Score:

Observer Stress Rating Score: (circle one)

c1
❑

c1

c1
El
o
0

•1

o
a
o

c1
D
c1

Wonderful
Fine

Comfortable

Steady
Didn’t bother him

Indifferent

Timid

Unsteady

Nervous

Worried
Unsafe

Frightened

Panicky

Scared stiff

Polygraph Record Form: Final settings O

00

09
17
27
40
48
57
64
69
74
76
83
88
94

Subject Comments:

8. Experimenter Comments:

D-9



MODIFLED c:

SELF -EVALUATION QUESTIONNAIRE Date:

Project
Session:

Original Developed by C. D. Spielberger,
R. L. Gorsuch and R. Lushene; Modified -

by R. F. Bloom

STAI FORM X-1, MOD. 1

DIRECTIONS: A nuiiber of statements which people
have used to describe themselves are given below.
Read each statement and then blacken in the appro-
priate circle to ti~e right of the statement to indicate
how you felt during the experimental task. There are “
no right or wrong answers. Do not spend too much time
on any one statement but give the answer w’hich seems
to describe your feelings best. “i. .

1, I felt calm

2, I felt secure

3. I was tense

4. I was regretful

5. I felt at ease

6. I felt upset._

7. I was worrying over possible misfortunes

8. I felt rested

9. I felt anxious

10. I felt

11. Ifelt

12. I felt

13. I was

14. I felt

15. I was

16. I felt

17. I was

18. I felt

19. I felt

20. I felt

comfortable

self-confident

nervous

jittery

“high strung”

relaxed

content

worried

over-excited and rattled”

joyful .

pleasant
D-10
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APPENDIX E “

Raw Data Coding Sheets
(listed by subject number within card numbers)

1. Card 1: Screening, Medical and Administrative

2. Card 2: Experimental Session 1

3. Card 3: Experimental Session 2

.

●
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Subiect Group As simwnents

Subject Number
1 *

Group Group Group
1 2 3

01 03 06
02 04 07
09 05 08
10 12 14
11 13 15
lt3 lfl 22
17 20 23
18 21 24
25 28 31
26 29 32
27 30 33
34 39 44
35 40 45
36 41 46
37 42 47
38 43 1+3

49 51 54
50 52 55
57 53 56
58 5!3 60

E-2



Card 1

MW DATA CODING SHEETS--COLUMN HEADINGS

Column
No. Cards 2 ancl 3

Card Number --------------- [ 1 ]--Card Number

r
Candidate Number -----------

t

Subject Number -------------
[

Month of Birth --------------
{

Day of Birth ---------------- [

Year of Birth ---------------
{

School Attended ------------- {

HGSHS Score ----------------
{
r

State Anxiety Index ----------
{

2

3

4

5
6

7

8

9
10

11

12

13

14

15

16

17

Trait Anxiety

FCSHE Score

Cornell Index

{

18
Index ---------- 19

[

20
- -- - -- - - - -- - -- -

21

{

22
Score ---------- 23

ECG Pulse Rate -------------

[

Sinus Arrhythmia ------------ t

r
Systolic Blood Pressure ------

tr

Diastolic Blood Pressure -----
{

Respiration Rate ------------

t

24

25
26

27

28

29

30

31

32

33

34

35

36

37

--candidate Number

--Baseline Respiration Rate

--Baseline Total GSRS

--Baseline Non-specific GSRS

--13aseline Pulse Rate

--Baseline Pulse Amplitude

--Baseline SSS Score

--Baseline 0SS Score

--Hole Used in h-s-t

--criterion Contacts in 60 Seconds

--Resistance Through Shock Electrode

--First Shock Perception (Threshold)

--Uncomfortable Shock (Disc omfort.)

- -Painful Shock (Pain)

E-3



Card 1
column

No. Cards 2 and 3

Handedness ----------------- (
Group Assignment ----------- {
Number of First

Experimental Session ------
{

Date of First
Experimental Session -----

i
L

Number of Second
Experimental Session ------

{
Date of Second

Experimental Session ------
{
L

Age at Group Screening ------
{

Date of Group Screening ------
[
L

Prior Hypnosis ------------- 4

38
39
40

41

42

43
44
45

46

47

48
49

50

51

!52
53

54
55

56

57

58
59
60

61
62
63
64

65

66
67
68
69

70

71

72

73
74

75
76
77
78

79

--Stop Level (Tolerance)

--Stress Shock Used

--FCSHE Score

- -Observed Hypnotic Depth

- -Number of Stylus Contacts
Under Stress

- -Number of Shocks Under Stress

--Stress Respiration Rate

--Stress Total GSRS

- -Stress Non-specific GSRS

--Increased GSR Amplitude Sensitivity

--Stress Pulse Rate

--Stress Pulse Amplitude

--Increased Cardio Amplitude Sensitivity

--Stress SSS Score

--Stress 0SS Score

- -Stress State Anxiety Index

80
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APPENDIX F

Inter correlation Matrices for Stress and

Baseline Measures

1. Group 1

2. Group 2

3. Group 3

4. Groups 1, 2 and 3
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APPENDIX G

Autonomic Lability Scores

● 60 Subjects (l-6o)

● 6 Measures (HR, GSR, Resp. , SSS, STAI, 0SS)

● Z Sessions (1, 2)
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APPENDIX H

Summarized Anecdotal

● Group 1 (Real Stress,

Reports

/Hypnotically-I nduced Stress)

●
Group 2 (Hypnotically-Induced Stress/Real Stress)

● Group 3 (Real Stress/Real Stress)

Arranged by subjects, in ascending order of hypnotizability

(HGSHS score).

The Session 1 and Session 2 reports are placed side by side

for each subject.
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Summarized Anecdotal Reports -- Group 1

Session 1:
Subject Real Stress

1 got used to shock

could have tolerated more

felt stressed

2 shock seemed to get worse

frustrated

unsteady

aware of sweating

blurred vision

more nervous after grace period

9 disappointed in performance

hand shook

enjoyed it

disliked shock

adapted a little to shock

arwious

blurred vision

held breath for steadiness

concentrated on task

tried to relax

expects to be steadier next time

Session 2:

Hypnotically-Induced Stress

some challenges worked

tried hard

didnft want to let stylus touch

didnrt want shock

didn’t feel shock

realistic

anticipated inability to be

hypnotized

experienced shock

experienced stylus contacts

couldnrt stop from touching

aware of heavy breathing
aware of sweating

aware of dry mouth

real stress more vivid

real stress more painful

hynosis valid stress inducer

relaxed and limp

felt could have opened eyes

but didn’t

couldn’t counter head or leg
challenges

leg muscle jumped when

equipment clicked

did not experience shock

did not feel stylus or contacts

hand shook unsteadily

more relaxed this time

concentrated better this time

body functions felt slowed down

(pulse and breathing)

hypnosis definitely could induce

stress

hypnosis definitely could induce
shock
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Summarize dAnecdotalReports -- Group 1

11

Session 1:

Subject Real Stress

10 performance worse due to

shock

blurred vision

stressed

after 2 contacts touched on

purpose

felt challenge

concentrated intensely

tightening in chest after shock

delayed feeling of being flushed

adapted to shock at end

tried to contr 01 stylus hand
and arm

easier than expected

counted time

16 it was funny (strange)

worried

confident in his selected

limit of shock ‘

definitely under stress

did not want shock

adapted to S11Ock with

more stress

apprehension worse than

shock

Session 2:

Hypnotically-Induced Stress

difficult to experience pain

experienced stylus entering hole

felt hair on leg stand up

difficult to keep stylus in hole

more real than real ses sion

more stress than real session

more anxious than real ses sion

more palm sweating than real

session

more flushed than real sesssion

leg twitched with shock

more concentration than real

session

stylus task same as real session

more emotional reaction than

real session

felt heart beat faster

hypnosis very much a way to

induce stress

surprised at high degree of

reaction

more real{stic because E was

quiet

weird
felt self spinning around at end

felt self sitting sideways at end

difficult to picture stylus

cognitive more than sensory

experience

made task hard for self with

small hole

wanted to use 2 hands

more difficult than first session

harder to avoid contacts than

first session

felt pin prick in cheek as suggested

‘. H-3



SummarizedA necdotalReports -- Group 1

Session 1:

Subject Real Stress

17 lost confidence later in

session

hand went crazy after shock
concentrated to avoid third

contact

felt good about grace period

shock got worse near end

fearful of shock but not scared
confident of no harm by

experimenter

strategy didn’t work for

steadiness

aware of sweating
aware of breath control

angry at self after a while

18 wanted to beat machine
tried to avoid it

felt hysterical and upset
moved a lot

hand stiffened 9
grimaced with clenched teeth

aware of faster heart beat

hole seemed smaller than was
unsteady
shock worse when frequent
anxious about shock

leg felt on fire

strategy failed

lost sense of count because of
grace period

raised leg after shock

more aware of left leg

Session 2:

Hypnotically-Induced Stress

it felt crazy

really got into hypnosis

(more than screening)
felt self dr,if ting and tumbling,

nowhere

experienced shock better than

h-s-t

felt leg move
sometimes lost track of counts
steadier than last time, less

rattled

aware of deep breathing sometimes

time went fast
experienced pain easily
real pain felt and hurt more

imagined today’s shock from

first session
didn’t realize hand was eleva’ ed

hypnosis can induce valid stress
hypnotic stress less real than

the real

expects it would be better if
prior stress experienced

efierienced tou thing hole

saw stylus moving

felt hand shaking

experienced shock even when

not touching
could not keep up with touch

reports

shocks kept coming
aware of leg and moving it
hole seemed too small
aware of heavier breathing

became more high strung

couldn’t wait for end

pulled stylus in and out frequently
got harder toward end
relieved when over

leg recovery prolonged

H-4
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Summarized Anecdotal Reports -- Group 1

Session 1:
Subject Real Stress

18

Continued

25 adapted to pain
didnl t like pain ,

anxious .

stressed

tried to avoid pain
could have adapted eventually

tried to be steady
used grace period to relax
aware of sweating

aware of tension in limbs

became a mind game at end

Session 2:

Hypnotically-Induced Stress
felt uneasy

moved around frequently

body tightened up
splitting of performer from body;

in void

felt like a long time

under pressure

diabolical, like torture
felt stylus in detail

felt shock electrode and strap

pain lasted longer than 1 second
burning sensation

shock very real

whole experience like 2/3 of
real experience

stylus part same as real experience

saw just the holes, as part of the air
hypnotic stress present but different

than real

other suggestions could make it
more real

without prior experience, pain
would have cliff e r ed

hynposis can induce stress

fascinated by whole experience

felt compelled to say “touch”
own voice sounded far away

stressed

wanted to do a good job for E

experienced no shock

would have avoided touching if

shock felt

hypnotic stress a lot less real

with longer induction could have
been more real

enjoyed hypnosis

!
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Sub.iect

26

27

34

Summarized Anecdotal Reports -- Group

Session 1:

Real Stress

hard task

annoyed when touched

felt it unfair and immoral

at’ times

adapted to shock when regular
annoyed

Did not want shock

not afraid of permanent
damage

shock effect was accumulating

became more stressful

less control as time went on

unnerved
tens e
strained

concentrated to exclusion of
all else

stressful
did not adapt to shock
“it’s a great way to start

your heart in the morning”.

aware of sweating

not overly nervous
hand moved

hand gripped stylus hard

concentrated on hole

aware of shock

shock not painful
feels can tolerate unusual pain

took advantage of grace period
aware of deep breathing

time seemed long
adap~ed to shock

Session 2:

1

Hypnotically-Induced Stress

really relaxed

felt close to floor in seat

visualized stylus

did not feel stylus

cheek felt tingley afterwards
felt shock vividly at first
leg became stiff and tense later

felt twitching in leg sometimes

raised hand would have improved

effect
‘distrusted E who might touch

S! s leg or cheek

felt could be better subject

sensed touching
altered thinking to experience shock

led by polygraph timer sounds

experienced stylus realistically

experienced shock less realistically
could make it real by switching

thinking
recalled Session 1 and may have

resisted shock experience

different than Session 1

not as tense today; reconciled
realism depended on prior experience

disappointed that it wasn’t more real

felt conscious all the time
felt hand was up and steady

no pain experience

knew when pain was to come

felt self not cooperating completely

not too different from real stress
less concentration on h-s-t today

less tense today

sometimes drifted off in hypnosis

H-6



Summarized Anecdotal Reports -- Group 1

Session 1:

Subject Real Stress

35 most concerned about h-s -t

less concerned about shock

it was rattling at first

tried to ignore shocks

later shocks seemed far off

36

37

38

concentrated most on h-s-t

adapted to shock at end by
shifting attention

could have tolerated stronger

shock

vision blurred

worried

knew would not be harmed
irritated at performance

tried to relax using pleasant
thought s

tried to control breathing
concentrated on h-i-t, so

shock seemed to weaken

aware of shocks
told self to slow down and

relay hand muscles

angry at self
dissatisfied with performance
tempted to make third contact

on purpose

tried but could not cool down

beginning of shock hurt most

.

Session 2:

Hypnotically-Induced Stress

like the real h-s-t all over again

pain wasn’t there, but in mind

aware of tremors

tried to take mind off shocks

felt

felt

left

sensation of shock, but not
traveling up leg, as before

resigned, as before

leg became tense (l’ Charlie-

horse”)
compelled to perform in sequence

of threes

felt pin suggestion in left instep

instead of cheek
weird

felt mind falling, like pre - sleep
knew there would be’no pain be-

cause electrode not hooked up

lots of tension

no mental stress since no shock

aware of facing h-s-t equipment

concentrated and kept hand steady

vision blurred

hand became unsteady
felt shock and jolt, no pain

jittery
euphoric

mind felt empty and deep
own voice sounded strange
touched hole when thoughts drifted

aware of whole body shaking

Ieft leg felt like different part
whole body felt pulled to side to

stay away from shock

scared to say “shock, “ so didn’t

felt self touch side of hole

H-7



Summarized Anecdotal Reports -- Group 1

Session 1:

Subject Real Stress

38 shocks at end

Session 2:

Hypnotically-Induced Stress

of period lmew shock was supposed to occur

Continued hurt most -

attention focused on shocks
at’ end

vision blurred
aware of intense pulse in left

hand

biggest thing was self anger

49 felt could take more shock

concentrated on not touching

treated it as a game

ignored pain

felt self fall over to stay away
from it

felt as if sitting above chair

trying to hold steady

didnlt want to feel shock

could see and feel shock coming
down cord to leg

left calf felt really tight, like cramps

felt tilted over

stylus experience became more real

not aware of saying touch at end
seemed very realistic
entire body felt like it was shaking

same test as real in many ways

different in some ways, like floating
above chair

more intent on leg today

wouldn’t let self feel shock

really avoided intense pain

hypnosis can induce valid stress,

provided it WS experienced before

felt steady, no strain

it &as realistic

time passed more quickly than last
time

more confident this time

not as tense

not too similar to real stress
couldn’t really see the machine

dontt know what would have happened

did

if I got shock; if I would have hit

the ceiling or not

not try to imagine shock

H-8



Summarized Anecdotal Reports -- Group 1

Session 1:

Subject Real Stress

50 sort of nervous

angry at self over unsteadi-

ness

shock felt like burning
sensation

shock became more painful

57

58

could have tolerated higher

shock level
knew when to expect shock
kept touch and shock separate

intellectually pleasant
physically tiring

not repulsive

lmew it was coming

tried to be steady

tried to avoid third contact
overcompensated
shock more painful after

long day

not worried

confident
tense
some anxiety
knew would not be hurt

it was painful .

tensed leg to reduce pain
l-second shock seemed long
felt like a slow burn

tried to position hand for

control

performance got better with
time

pretended there was no grace

period

Session 2:

Hypnotically -lncluced Stress

felt like it was really happening

did feel holding stylus and h-s-t

did not feel shocks

tense during h-s-t
not as tense as in real task

similar in feeling to real session

prior experience was helpful

probably same feeling as Session 1

increased tension on shock
breathing interfered with shock

and touch pattern

could feel belt around leg

body reacted to shock

could not feel burn
heard counter clicks
more worried about shock than

last time

felt no control this time

more tension today

if,’steacliness were suggested it
would happen, like a rock

took deep breath prior to shock

tensed up leg

enjoyed it; “cool”
without prior experience would

probably feel shock differently

actual shock produces lingering

pain

tension probably same in bo[h

sessions

H-9



Subject

3

4

5

12

Summarized Anecdo@l Reports -- Group 2

Session 1:
Hypnotically-Induced Stress

difficult to visualize equipment

tension in legs

expected shock
didnft experience shock

experienced holding stylus

aware of heavy breathing

felt relaxed

light-headed
did not relate to task

concentrated on E’s voice

some anxiety at first

liked personal hypnosis
better than group

not worried about shock
felt steady

weird experience

definitely pressure situation

did not experience pain

difficult b sk

felt asleep sometimes

hole size seemed to change
tension
uncertain expectations

Session 2:
Real Stress

poor resemblance to hypnotic

stress

tense at beginning and there -
after

tried to use hypnosis to dis-

regard pain without

success

thought I could do better

more difficult at end

vision blurred

breathed lightly to avoid moving

shock became more aggravating

tried without success to ignore
shock

equally relaxed as in Session 1

angry with self over poor

performance
H probably can induce stress

in some

shock different than expected

pain in resting elbow
not as bad as expected
stress increased before shock

relieved after shock

seemed like a long time

couldn’t control arm at times

in H, couldn’t imagine shock
in H, could imagine contacts

felt pressure

wanted to avoid shock
concentrated on task

definite similarity between

real and hypnosis sessions

stylus ex~e rience very simi-
lar to first

shock had similar muscle
contraction as in hypnosis

H-10



Summarized Anecdotal Reports

‘Session 1:
Subject Hypnotically-Induced Stress

13 experienced increasing tension

weird task experience

unsteady
did not experience shock

vividness changed from time to

time

deeper hypnosis than in screening

felt pin pricking cheek when
suggested by E

19 difficult to hold steady

hole just large enough

shock felt like a pin
sharp jab, not intense

not bad

some pain
experienced touching
became more nervous in task
aware of right hand sweating

aware of unsteady and erratic
breathing

more sensitive to pain because
relaxed

.

H-n

-- Group 2

Session 2:

Real Stress

started to hate the machine

did not tire as expected

anticipated shock

shock got worse at end

more attentive to shock at end

no one can make me feel pain

if I don’t want to

greater tension in hypnosis

greater concentration in hypnosis

relaxed today

less tension and unsteadiness
today

hypnosis can induce stress, not
pain

adapted to pain

not too nervous or apprehensive

not in control

aware of pain

hand shook after shock

tried ignoring pain

more real than Session 1
shock ‘different than imagined in

Session 1

more burning sensation
more tense and nervous today

more control of stylus in
hypnosis

aware of more sweating today

not aware of breathing this time

less tuned into inner- self this
time

real more difficult task than
imagined

prior experience vmuld make it
different (in pain and

number of contacts)
hypnosis easily can induce stress

(including pain only if felt
before)



Summarized Anecdotal Reports -- Group 2

Subject

20

Session 1:

Hypnotically -Included Stress

felt relaxed, content, good

kept stylus steady

rest of body shaking

whole body jumped on touch

experienced no shock

not scared
felt no pain

experienced stylus insertion

could not over come challenges

fear of hypodermic needles

cliff erent

experienced inserting stylus

experienced touchin”g
would not report touches

experienced no shocks
steady
tensed up at shock times

aware of fast breathing

Session 2:

Real Stress

weird

fear of needles

adapted to shocks after a while

concentrated
anticipated coming shock

disturbed by irregularity of

performance
h-s-t just impossible

just took the pain; resigned to it
. nervous as hell

scared

frightened
aware of sweating

confused

hand only shook
aware of holding breath to

fight pain
unique experience

never felt shock before

knew would get no shock in

hypnosis
less relaxed than in hypnosis

hypnosis can induce stress

would be more realistic if
real stress was experienced

interesting
aware of cold hands

very shaky, more than Session 1
aware of holding breath to keep

calm
pain in leg

glad of grace period
more realistic than Session 1

difficult to imagine shock
could be more real if pain were

described more in hypnosis

glad it’s over

H-12



Summarized Anecclotal Reports -- Group 2

“Session 1:
Subject Hypnotically-Induced Stres~

28

29

felt deep into it at end

confused about h-s-t instructions

not really nervous
expectant

h-s-t became very real near end
experienced no shock
experienced hand moving

experienced touching

felt must be touching
between real and not real
definite tingling in legs on

third touch

conscious of leg

under stress

worked and got into .it
shock was real ‘
some shocks less intense
shock interval increased at end
h-s-t not real
felt self slower

felt jerky movements
aware of faster breathing
aware of holding breath

before shock
aware of heart during shock
became tense

Session 2:
Real Stress

not as bad as expected

shorter than expected, longer
than 3 minutes

less complicated than expected
breathing caused contacts
arm did not tire
aware of pain in leg

pain seemed to get worse

pain blossomed and spread
pain lasted a couple of seconds
thought E was increasing pain

tried to avoid pain
pain more real than Session 1

the rest was similar to Session 1
stylus experience similar to

Session I

imagined larger hole in Session 1
more nervous in Session ?

(thought shock would be
paralyzing)

more anxiety in Session 1
hypnosis can induce stress

realistically
the experience one creates differs

from the real because of all
the possibilities available

interesting
disappointed in own performance
arm became tense

tried to control arm

tried to control breathing

shock became more painful and
frequent

had more control over pain in
hypnosis

pain worse today- -hot white

knife
pain was disruptive
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Summarized Anecdotal Reports -- Group 2

‘Session 1:

Subject Hypnotically-Induced Stress

29 aware of controlling shock rate

continued pain resembled using every

muscle until they hurt

would be more apprehensive

if E controlled shock

30 not as deeply hypnotized as
in screening

h-s-t not real

at times felt stylus touch

no sense of shock

39 shock experience not vivid
imagined shock once

was jumpy a couple of times
less relaxed
more tense

slightly uneasy

40 felt stiff
wanted to avoid touching and shock

fairly realistic ‘
deepening challenges were really

rough, except clenched fist
felt heaviness

41 aware of shaking
never experienced shock
felt something when told to get

ready
became steadier since no shock

was felt

Session 2:
Real Stress

confused h-s-t instructions

in hypnosis
less relaxed than Session 1

to~lly stressful today

more urgency today

hypnosis can induce stress
hypnosis would be better if prior

shock were experienced
could improve suggestions to

-. to improve stress

less complicated than expected
tension increased before third

contact
aware of hand shaking

more confident today
more stressful in hypnosis

time seemed long
concerned about poor performance

felt as if failing in test
tried to block out pain but failed
aware ‘of tension in leg
hypnosis experience was far

removed from real one

told self it would hurt
wanted first shock for learning

reaction
became worried
tried to keep count, but lost it
more real than Session 1
felt determined
hole seemed smaller as

determination increased

shock worse when doing h-s-t
tried to keep, but lost count
felt jittery
shakier than normal
3-second recovery period not

enough
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,.
Summarized Anecdotal Reports -- Group 2

‘Session 1:

Subject Hypnotically-Induced Stress

42 felt a lot of pressure

sweat got into eyes
stylus got very big

felt like trying to get it into wall

not concerned about failing

determined to avoid shock
very real
did not report touches or shocks
too busy concentrating

saying words too much like a
game

this was too serious
felt like adrenalin was flowing

felt eyes blinking fast

43 conscious of hole
felt and reacted to shock
aware of some, not others

much time seemed to pass
it was realistic to a level of

5 on a 0-10 scale
(this S had prior experience

with shock in psychology

laboratory)

51 shock not that real
would have been better if

experienced it before

stylus and hole seemed smaller

52 h-s-t was like threading a needle

stylus point like flexible thread

shock not felt to be that important
concentrated on hole
felt self improve at h-s-t
very realistic
calm

no real fear

Session 2:
Real Stress

pretty challenging

improved when held breath

difficult exhaling

got pretty rattled

frustrating and aggravating

reprimanded self over failures

calmer today than in hypnosis

regret it being over so soon

:.

felt dizzy .

wanted to change eye focus

adapted to shock
rattled by shock at first

used Kung F’u training to
successfully eliminate pain
sensation

challenging

expected pain from shock
concentrated on hole
ignored shock
felt more confronted today
hypnosis was like looking at

lion in cage; in with lion
today
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Summarized Anecdotal Reports -- Group 2

“Session 1:
Subject Hy-pnotically-Induced Stress

52 left hand and leg felt unconscious
continued dissociated right hand allowing

it to perform in calm way

without worrying about left
side

shock period was short
no “aftertaste”
.
It Was nice, god

53 kind of strange
felt an impulse in left leg

not a true electric shock

could feel probe touch sides
now very interested in hypnosis
very realistic experience
felt stylus touch sides of hole

cringed when stylus touched

tensed arm to avoid touching,
but it didn’t work

could not wait for end

lmew would get shotk
calm and anxious at same time

59 felt performance WS good
no trouble
never made contact or got shock
somewhat realistic
felt tension in leg
remained ready just in case

Session 2:

Real Stress

fun

worried about performance
hypnotic shock less real

if had real first, could imagine

better
blurred vision
higher tension today
stress increased before third

contact
-could not evaluate passage of

time
seemed longer than 3 minutes
held breath to remain steady
aware of hand sweating

like a game
used grace period for relief

did not like lmowing would get
shock

nothing could be done about it
became tense after shock; worse
more anxiety today
anger at shocks

could have broken stylus in anger
~ adapted to shocks at. end

concentrated on stylus
definitely more real than Session 1
shocks similar to hypnotic ones

angry attitude at stylus different
than last time

watery eyes today
felt warm, tense and perspiring
less relaxed today
hypnosis can induce stress

would be more vivid if real stress

felt could have done better
not nervous or tense but com-

pelled
started shaking after while
h-s-t was main objective
in hypnosis felt I could do it
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Summarized Anecdotal Reports -- Group 2

‘Session 1: Session 2:

Subject Hypnotically-Induced Stress Real Stress

59 today determined and frustrated

continued able to imagine it well last time
thought could do better, so did

“ last time

today arm prevented good per -

formance
mind still felt it could do it today
felt E was disappointed by per-

formance

.

-.;
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$urnmarizcd Anecdotal Reports -- Group 3

‘Session 1:

Subject Real Stress

6 tried to control self

tried to control breathing

7 anticipation worse than shock

8 felt good

angry at self over performance
vision blurred, blinking
concentration increased before

shock

14 didn’t bother me

adapted to pain

enjoyed somewhat
mind elsewhere to keep steady

15 nervous

not worried

hand shook

tried to keep steady

aware of rapid breathing

“disgusted” at self over

performance

22 not what was expected

not very stressed

not nervous

adapted to stress

.

Session 2:
Real Stress

knew what to expect, so

worried less than Session 1
less nervous than Session 1

satisfied with performance
tolerated shock better this time

less anxious than Session 1
more comfortable than Session 1

knew what to expect

able to restore confidence when
rattled

less bothered by shock this tilme
bothered more by contacts than

shocks
adapted to shock ,by rationalizing

time passed faster this time

confident of better performance

than first session

more pain this time

no strategy developed this time

pressured

could do better with practice

‘concentrated on keeping stylus

still

knew what to expect
performance poorer than session 1
instigated Lhircl touch rather than

wait
aware of slower irregular breath-

ing

aware of faster pulse

hand shook

no strategy except keep steady
shock felt same as Session 1

less nervous than last time
not apprehensive about shock

shock less intense than wl)en
tested for’ levels
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.
Sunmmrizcd Anccclotal Reports -- Group 3

‘Session 1:

Suhicct Real Stress— .—
23 felt in control of situation

experienced pain from shock

felt performed well
surprised by shock occurrence
adapted to shock

used equipment sound to stay.
calm

could have taken more pain

24 nervous at first

calmed down after fcw shocks

aware of hand shaking

adapted to shock by ignoring

aware of irregular breathing

aware of sweating in right }land

interesting

fun

31 angry at self

felt stressed
felt nervous
very anxious
hand becalme tense
held breath to steady self
blurred vision
blinking eyes caused hand to move

32 hand became tense

tension did not help

did not want to relax

pain lessened when busy

concentrated on stylus to avoid

pain s cnsation

Session 2:

Real Stress

nervous on arrival

calmed down after shock iesiing I

no problems
controlled tendency to over-

react on h-s-t

conf idel~.ce g r ew

shock today felt stronger

similar feeling to Session 1
handled it better than Session 1

felt more challcnced this time

less worried about shock

not nervous because knew what
to expect

last week really nervous
no shaking this time

ignored body state
began worrying at end
arm got tired
shock more painful than Sessj. on 1

not angry at self Lhis time
failed at using breathing to

control steadiness
much calmer this time
less afraid of machinery today
‘felt pressure
ready to quit experiment
became impatient and frustrated
felt he could do nothing more
directed anger toward macl, inery

improved by paying less attention
easier to hold arm steady
less anxiety clue to past experience
less outside stress today (no

school

shock more intense today
remained aware of shock all the

the time

definite difference from Session 1

lCSS bothered this time

H-19



Summarized Anecdotal Reports -- Group 3

“Session 1:

Subicct.—. Real Stress

32

continued

33

44

45

in state of worriness
could not control hand

unsteady and very nervous
felt ready to break into cold

sweat

started to feel cold
felt shaky

could not control breathing
at end

wanted to hold right hand with

left one to steady it

felt jittery

became more nervous as tried
harder

aware of right hand shaking
felt as if not breathing
tried to modify h-s-t angles
didn’t mind shock when set for it

shock was jolt when unexpected
wished for larger hole

frustrated at being unsteady

used grace period to get steady

couldn’t hold it steady

felt self become tense

eyes strained

Scf.ision 2:

Real Stress

concen~rated less today, so

less mistakes
more relaxed today
aware of pulse in finger

less nervous than last time
felt a little jumpy

more control of hancl this time
a little tense
fell good when it ended

held breath to sleady har,d

tensed body to get steady
a lot calmer than last time
paid little attention to shock
felt shock less than last time

concentrated on steadying hand
adapted to shock early

better (his time because knew

what to expect
more confident
feels performance was better
felt breathing to be slower

than usual

tried not Lo breathe

ca sie r than last time

not as stressed

used strategy of looking at
larger a(ijacent hole to be

steady

more anxious this time

eyes strained

more strain this time

wanted to avoid touching

felt challenge

feels did better this tinlc
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Summarized Anecdotal Reports

.

“Session 1:
Subject Real. Strc Ss

46 determined to avoid touching

not nervous
tried to stay calm
became aware of arm sweating

amazed at mindfs involvement

did not try to beat system

kept pain in leg objective
felt detachment of leg from body
focused on stylus, not shock

47

48

lost sight of the thing

blurred vision

adapted to shock

angry at self over performance

trouble getting steady after shock

tried to steady arm

hand tightened on stylus

determined to avoid touching

felt despair for moment

began to lose control at end

sometimes felt upset

-- Group 3

Session 2:

Real. Sfl”css.—— —

not as good as last time
nervous over outside issue

(school)

lmew shock was possible

determined to control nervous -

ness
feel terrible over poor perforln -

ance

disap~>ointecl i.n self

felt as if sweated more

breathing caused unsteadiness

no detachment of leg this time

le~ and shcck experienced fully

amazed at lack of detachment

less mechanical about it today

unable to control hand

shock felt more powerful today

feels may have tried to punish

self for poor performance

aclap!ed to shock today an(i I;, st

time

became resigned

h-s-t got more difficult due to

shocks

eyes watered

couldn’t do anything about shock
aware of holding breath

aware of increased sweaiing

time seemecl loliger

more sweating al end

knew what to expect today

up tight over outsiclc issue

(school)

adapkd to shock and pairi

went faster than last session

surprised at unexpected stcac]i -

ncss

felt better prepared
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Surm-narizcd Anecdotal Reports -- Group 3

‘Session 1:
!su~ict Real Stress.—. ——

48 tried to keep eyes clear,

continued unblurred

felt heart racing

used grace period to rest hand

not all that painful

54 interesting

not overly nervous

aware of hand perspiring

controlled breathing to remain

steady

adapted to shock after a while

55 slightly uncomfortable from

poor performance

mistakes keyed to breathing
tried to control breathing by

yoga type exercise

adapted to pain

apprehension diminished at end

slightly anxious and nervous

56 enjoyed it

interesting

like a game
force shock and start again clean
became uncomforl-able at end
not rattled or scared

eyestrain near end

Session 2:

Real Stress

went faster than last session

surprised at unexpected

steadiness
felt better prepared
no despair today

paid no attention to shock
anxious at one point
aware of not breathing
consciously re- started breathing

felt self lrying

not nervous

feels did bcLtcr Lhan Session 1

knew what to expect

concerned about shock

concentrated on h-s-t

hurt more toclay”

did not adapt to shock loday

could take more shock ‘ivi!h

practice

aware of breathing which broke

concentration, cau sill~ touch

tried to con Lrol brealhin[;

more frustrated than last ti~ne

could not master h- s-t

more conscious of pain all session

felt heart rate increaseci

heart beat more notic’ealle

vision bl[lrred

blinking causcc] stylus contacts

it was all right

felt could have done be~[cr
upset at unsteadiness in h- s-t
angry at self
similar to Session 1
stress did not cause upset,

hypertense

knew would get pain
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Shnm-narizcd Anecdotal Reports -- Group 3

‘Session 1:
Subjc c t Real stress—

Session 2:

R~:tl. Stress.—

56 tried to beat the counter (contacts)

continued did not try to beat the pain
calmer than Session 1

knew what to expect

60 not as bad as expected not as bad as last time

adapted to shocks shock less intense or less

not bothered by shocks bothersome

thought shocks would gO not scared

up leg and body completely calm ins ide

still did not like shock

H-23



Appendix I

Results of Using Suggested Stress in a

Modified Protocol with One Subject

, Baseline and Stress Measures

, Anecdotal Report (verbatim)
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SUBJECT REACTIONS TO HYPNOTICALLY- INDUCED STRESS:

Modified Protocol With Eyes Open and Performing a Task

Stress Research Project: Post-Experimental Session No. 1

(Transcript of end-of-session interview o~lY)

6 April 1974

Introduction

This modified hypnotically-induced stress protocol involves the use of

real hole-steadiness testing of the hypnotized subject (with his eyes open),

and an i~nagined electric shock penalty. The de-activated electrode ior ad-

ministering the shock is actually attached to the left leg. Followins the regu-

lar baseline measurement process, the hole selection procedure znd contact

resistance measurement are m mpleted, as in the standard real-stress treat-

ment for this experiment. The subject is hypnotized using a verbal induction

and the five deepening challenges,

treatment in this experiment. He

steadiness test with his eyes open

a painful electric shock in his left

the side of the hole. The electric

as in the standard hypnotically-induced stress

is instructed to carry out the actual hole

while remaining hypnotized, and to experience

leg after every third time his stylus touches

shock is not actually administered. The sub-

ject is also instructed to provide a verbal report of each “touch” and “shock”

that he experiences by saying each of those words when appropriate. The auto-

matic rebording equipment generates polygraph marks for those same two events

from the experimental programmer, as they are actually triggered by t-he appar-

atus. The subject’s verbal reports are recorded in pen by the experimenter on

that same polygraph chart.

The subject is Candidate No. 276 (Subject 38), who is one of the twenty sub-

jects in Group 1. His hypnotizability score (HGSHS) is 10 out of 12 (high).

(Very minor liberties have been taken in transcribing this dialogue to Imake

the material easier to read. )

Legend: E = Experimenter

S = Subject
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E:

s:

E:

s:

E:

s:

E:

s:

Can you describe the experience for me; what it was like?

I think it was a lot different than last time.

Note 1: --’’Last time” refers to his experimental session using hypnosis
on 11/9/73.

In what way?

Last time I did get to the point where my mind was empty (as one of the

questions was) but this time it wasn’t. I was thinking a lot during the whole

thing; all sorts of thoughts running through my head.

Can you give me an example ?

Well, you started telling me that it was going to be really hard for me to do

the. . . you know, I was going to keep touching. When you started doing that,

you know, I started saying’’its not going to be that l~ard because I[ve done it

before, and now I’m really concentrating on it. J’11 do even better than I

did be fore.” And that pretty much, through the end of that, that’ s what I \<’as

thinking about. And before that I was just thinking to myself, like with the

fist, when you started to say keep squeezing tighter and make a ti~hter fist. . .

I really felt like “come on you could make a tighter fist; you could do better

than that. “ But I felt all the. . . everything, except for the pins in the Chrei<s,

ancl that bothered me.

Note 2: --’’Squeeze” refers to earlier challenge to try to open closed fist.

Note 3: --’’pin” refers to earlier suggestion to I!fcel!! pin pricking left clle~l{

periodically.

That was interesting. It transferred to your leg.

But I did feel it there. Everytime you said “stick”, I felt a. . . it was like

somebody was thumping on my leg and really pricking it with a pin. And then

during those times when I really didn’t have anything that I was suppose[l to

be thinking about, my leg was stiff and my neck was stiff.

Note 4: --Stiff leg and neck refer to two earlier immobilization suggestions

and challenges.

I was thinking about my fianc~e cause just recently I got engaged, I ~vas

thinking about her.

(Pause).
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E:

s:

E:

s:

E:

s:

E:

s:

E:

s:

So your mind was pretty active?

Yeah, it was very active. Last time the mind relaxed with the body; thi s

time my head kept on going. (laughs).

Now, what about the portion when you’ re eyes were open and you were

going through the hole- steadiness test?

When I first started I thought I’d have a couple of. . . three touches before I’d

get the pain, but then all of a sudden I realized that “when he said ‘go’ that

time that was it. Now, you know, you’re supposed to be getting a shock”.

And I got, I think, twice but I never said it. And I felt that because I didn’t

say the [word] “shock” when I got it, when I was supposed to get it, I was

cheating on the experiment. And so everytime it got a little bit worse. Ancl

then towards the end I didn’t get a shock and all. . . like I got two or three

in the very beginning. And then towards the encl I just felt-- I could see the

wires bulging with all the electricity that was going to come through. It

felt like I was really going to get one big one.

When you say that you saw the wires bulging with electricity, you say that it

was bulging but not able to reach your leg?

Yeah, it was trying to get down

moving away farther. Because

experiment by not saying when ;

Note 5: --S refers to feeling as

away from the stimulus.

there but it couldn’t get there ‘cause I kept

I kind of felt like I was cheating on the

was supposed to get a shock.

if he had physically moved his enti rc leg

The times that you did experience the shock--what was it like’?

It felt more like a shock just on the very outside. It was cliff erent thar the

shock that I actually had the first tilnc I got it. It was like just a rim

arouncl where that belt was strapped on the leg, It just felt like it ran aro~lnd

the outside, but that it didn’t make it all the way. It was just about half

way around the leg.

Were you worried that the b~]lging wire full of electricity was trying to brca!{

through and get to you ~

Yeah, and then I really started concentrating. Then I couldn’t rca]ly. . . the

touching bit. . . every now and then J noticed that I wasn’t saying the “to~lch”.

And every ti.mc. . . I said it loud. . . everytime I said “touch”. . . it just kin(l {~f

echoed. That I think, was the strangest part of holding tl)e stylus L1}: there.

Every now and then, when I said “touch”) I felt like I was (snaps fin:ers)
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E:

s:

E:

s:

E.4.

s:

E:

s:

E:

s:

E:

s:

E:

s:

wide awake. . . you know, somebody woke me up out of a real deep sleep.

It was kind of shocking the way it came back at me. I knew I had said it,

but then it came back.

Like a real echo? Like it was bouncing off the walls or something?

Yeah, and then coming back a lot louder than when I said it. And just
kind of. . . woke me up like that. But then as q~lick as I woke up, it went

away. And then I’d stop saying the touching. . . you know, I was saying it

but it wasnlt coming out. And all of a sudden I’d say the “touch” loLId again.

So you feel. . . it’ s your impression that you actually touched more times

than you were able to say?

Yeah, I didn’t say it all the tilme. I was thinkil]~ it everytime I hii it. ., I

was thinking it, but there were a couple of times I couldn’t keep up \\itll the

touches.

Do you think. . . do you recall that you said the word “shock” two times or

so, a number of times ?

No, I don’t think I said it at all.

You didn’t say the word “shock” at all?

No.

Although yo~~ experienced shock?

Yeah. I did feel it, and. . . I don’t know, maybe it was that I didn’t ~’,?nt to

admit that I was feeling shock.

How many times would you say you felt it?

I think it was about three times, and then the potential shock startecl.

Was the potential shock as threatening to you as the real shock ~~’hen it rcacl:r -

your leg?

It was worse. You know, I really thought it was going to h[lrt really bad.

To the point where I was going to say “O. K. , that’s it. The experi~l~cnt
is over. “ I knew that was coming --I knew that’s holv bad it was ~oill~ to

be. In the whole time I was. . . I thoughL, that when yo[~ hooked up file elec-

trode that the shock . . . . The first ti]me I did it witho~li tllc clcctro:le on 1111:

lc:, so that was like the second one, When I felt the shock then, 1 rc]]~e]:>’il~l”
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that I was really imagining it, but this time I thought. . . that. ..1 did feel
it. I thought that I was actually getting it, because there was the pressure
on my leg and everything. But it was a different shock.

Note 6: --’’first time” refers to the experimental session using hypnosis on
11/9/73.

, E: Do you thinlc you got shocks here? -

s: I donit know. It felt like it twice. But I didn’t know if I got one or not now.

I was expecting one in the beginning when you first put it on. But I don’t

know if I got one or not now. I’d felt like I did. It really. . . I COUld feel

it. . . and then that last one . . . . I didn’t want to feel that one.

E: Before I tell you whether you did or not, do you have any other comments

or reactions to the whole experience?

s: I did feel that sensation of, you know, lifting up and movin~ away from my

leg.

E: What was doing the lifting?

s: Y CJUknow, my body was pulling away from it. I~ike when I saw that. . . I

actually could see the wires bulging. Out of the corner of my eye J saw

that the little digital nleter v;as building up all sorts of amps and every-

thing to throw at me. I could see the whole visual thing ~vithout taking my

eye off the hole. But I co(lld sce out of the corner of my eye all the little

machines goin~. ‘Cause I really. . . I felt that one was gc~in~ to come and

that it. . . ‘cause it was really goin~ to bring me out of it. But it never did.

But during that tilme I felt rx~ysclf lifting up off the chair and rnovin~ away

from that.

E: So how would you describe your state of mind when you were concerned

about that potential shock ?

s: I was scared. I was really scared, and anxious to have tl~e three rl~inutcs

up. It seemed like an awful long tl]ree rninutcs.

E: Would you like to estimat e how long it felt- to you?

s: I don’t think I could put an esti]matc on it. It wasn’t like an hour, but tl-,en
again it wasn’t like three minutes. It was more than three IIlinutcs ancl less

than half an hour. It was a longer time than 1 thought it would take.

E: Do you think in terms of. . . “it seemed to be like five minutes” or “it seemed

like twenty minutes” ~
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s:

E:

s:

E:

s:

E:

s:

E:

s:

E:

s:

E:

I think it seemed to be like about fifteen or twenty minutes.

It did seem that long?

Yeah.

Any other reactions that you can recall?. . . (Pause). ..00 K, , it really

was close to three minutes. It might have been a little longer. It could
have been between t.hr~e and four minutes. It”was limited to that much.

And you did not get a real shock today.

It sure felt like I did, a couple of times.

That was the objective of today’s experiment to see just to what extent you

would be able to experience a threat andanactual shock, even though it

doesn’t actually get applied.

Was there a point in waiting this long to have it?

Note 7: –-S refers to five month period since he completed the ex])erimel)tal—.
sessions.

Yes. Well the question. . . we’ve been analyzing the results of the experi-

ment. We ended the experiment around December or so, in terms of col-

lecting. . . having all the sessions. “The results are really quite interesting:

and there are various additional questions as to what is possible, in terlns

of what we did. The question did come up about having eyes open, which

you did.

Oh, that was really strange. Because when I opened my eyes and lookccl,

I . . . I thought that when I first opened them, that I was going to wake (Ip and

come out of the hypnotic state. But I went so farther into it when I open(~cl

my eyes. It was kind of like falling off a cliff because initially, with all the

brightness and everything (because I wasnlt aware of how bri~ht the rooln

was). . . but I really went into a deeper hypnotic state when I opened them.

And it was just like the whole little world was right here, except I could see

everything that was going on around it.

So that surprised you?

Yeah, I thought that when I opened my eyes, that was going to be it. The

initial feeling was that I’m awake again. But then, all of a sudden, ~vhen

I started looking and concentrating on holding the stylus in the hole J just:

went !Iwhew ! 1!

Well, so that was the one thing that was different. SO, your feelins (hen is

that eyes open doesn’t make any difference.
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s: It didn’t. I think it made the experience better for me. I could imagine

everything a lot better. And also, I don’t remember. . . I don’t think you had

the tape with the electrode on my leg when I imagined it the last time.

E: That’s correct.

s: But this tilme, with it on there, the whole thing was. . . it was a lot closer

to having the actual shock.

E: O. K. So the otl~cr thing that happened, also, is that part of what you were

doing was real--the stylus anti the hole.

s: Yeah.

E: And part of what yo~l were experiencing was imagined--that is, the shock

part. As far as you are concerned, what was the experience?

s: It was quite real. And the thing tlmt I could experience the most, besides

the things that I was actually cloing, was the grace period that I had after

three touches.

Note 8: --S refers to the three-seconcl ~race period accompanying the cne -

second shock during which time the S is not penal

tacts.

E: Oh yes, I didn’t even mention that, did I?

S: No. That you dicln’t lmention, but I remelnber tha

zecl for any stylus con-

grace period, Although

I didn’t really keep trackof the thrf:e ticks. . . the tl~rcc touches. . . I dicl l:no~\

when I had a grace perioci, and then I’cl j~lst shake a little ancl then say “C), K. ,

now you’ve got to hold it”, but the grace periods were definitely there ~vhcn

you could touch all you wanted witho(lt a shock.

E: So you did recall that part?

s: (Looking at the contact tally counter) Did I rack up 138?

E: No, bccausc I diclll’t reset to zero after ~~’c dicl the testing on thc>re. SO if

you wanted to finci out \vllat yo~l racked up, s(lbtract out about 30 ~vhich Iz,{>IIld

account for. . . No, it WO(]l C1be lmore than 30, because before yo~l starte(l

there were. . . I would guess that (JO or so is what you actually racked (lp. . . .

Anything else f;hat you could think of tl)at would bc helpful or ink restinq LO

talk about ?

s: Not really.

E: O. K. Anv questions?
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s: Has your experiment been successful?

E: I think so. The results, I think, have been very interesting. They show

that what we are attempting to delmonstratc, is in fact happening. That
hypnosis can be used to create stressful feelings in people. . . stress f{ll

behavior. . . so they will act as if they arc really under stress even though

they arc not for real. They are just imagining it. You get that feeling?

s: Yes, because there were a couple of times when I really got intent on not
touching. (Pause).

E: O. K. That’s it.

END
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APPENDIX J

Statistical. Data Analysi s: Alternate Strategies

(Prepared by David Prcusser, Ph. D. )
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Statistical Data Analysis: Alternate Strategies

The overall strategy for statistical data analysis in this study is

based on two considerations. First, there were specific hypotheses

which we felt should bc tested directly. This is essentially a paired

comparison approach with the comparisons determined by the study

objcctivcs, as outlined in the original proposal and in Section H of tlljs

~inal Report (Figs. 2, 3, and 4). The specific comparisons are run

in a sequential fashion. The second consideration in our approach

is that correlational analyses are more appropriate to the

Study objectives than zre the analyses of differences. Specifically,

the similarities between Lhe suggested and real stress reactions are of

great.cr interest than their differences, though both, of course, arc

important.

In light of the above two co~isiderations, data analysjs was con -

ducted as a 3-phase effort. The first phase of the analysis was to

clctcrlmine that the tliree groups start off as equivalent on all those relevant

variables for which data are available, and that the measures used tc~

determine reactions arc reliable, These analyses are sho~vn in tl~e first

two parts of Section III B:

1. Reliability and Interpretation of Measures

2. Subject and Group Characteristics

The scconcl phase was to run those ~lanned co~mparisons of specific

interest. They are shown in the next section:

3. Descriptive Experimental Data ancl Si~nificance Tests

The last phase was to conduct correlational analyses. These can be

found beginning in Section HI B 3 and they continue through the remainder

of the Results section.
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Another approach to analyzing this data could have been to start

with an overall analysis of variance procedure. For those intcrcstcd

in what this other approach may have shown, six 2-way analyses of

variance are computed for the six measures summarized in Figure 25.

The results of those analyses are summarized in Tables J-1 to ,J-6. The

means, by session and by group, are aIso shown in those tables so that

the reader will not have to refer back to the main body of this report,

The first analysis is conducted for change, baseline to stress, in

heart rate. The results, shown in Table J-1, indicate that there is a

significant difference duc to session. Specifically, heart rate changes

tend to be lower in Session 2 than in Session 1. Table XIII of the main

report sli~ws that thj s decrease is significant for Group 3 but not for

the relnaining groups.

Table J-2 summarizes the results for change in ncm-speci Iic GSR’ s.

These results show a signific:mt group by session interaction. Table XVI

of the main report indicates the nature of this interaction. C~roup 1 shows

a nearly significant increase in GSR’S going from Session 1 to 2 ( p <. 10

two tailed), Group 2 shows a significant decrease, and Group 3 shows a

significant increase. Thus, a significant interaction is found jn the over-

all analysis of variance.

Table J-3 summarizes the results for changes in respiration rate.

The only significant effect is due to sessions. All three groups show a

decrease in the change in respiration rate when going from Session 1 to

Session 2. Table XV of the main report indicates that this effect is sig-

nificant in C,roup 3 but not significant in Groups I and 2. While all three

groups show a decrease, it is most pronounced in Group 3.
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Table J-4 summarizes the results for change, basel. ne to stress,

on the Subjective Stress Scale. No significant differences are found

in this overall analysis. However, Table XVII of the main report shows

that the specific comparison of Group 2, Session 1 versus Session 2 is

statistically significant. This fact is contributing to the interaction term

i~~ Table J-4 but is not sufficient to produce statistical significance.

Table J- 5 su~mmarizes the results for the State-Trait Anxiety Index

(STAI). It can be seen from this table that there is a significant group

by session interaction. Table XVIII of the main report indicates the

source 01 this interaction. Group 2 shows a significantly greater change

in anxiety level in Session 2 compared to Session 1, while Group 3 shows

a si~nificantly smaller change in going from Session 1 to Session 2.

Table J-6 surn]marizes the results for the baseline to stress chan!; e

an the Observed Stress Scale . These results show a significant group

by session interaction. The nature of this interaction is indicated in

Table XIX of the main report. Group 1 shows a sign.ilicant decrease in

change in observed stress level when going from Session 1 to Session 2

while Group 2 shows a significant increase.
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.

Mean I-Icart Rate Change
+

G I:OUII

1 2 3 M

~1

— — ...—

Session 1 4. () ‘; “(),10 ~j, c):) 5. 2 -:
_ —. -.. -—— .— -— .—.— --

,Scss ion 2 ‘,1’! 4.6(I .. 1,1/1 1, 9(,
—— -...——— —.—

M
I

.,, !:)!“) 5, :{5 L 1.[;9 ?. (}0
— ———. .— — —.—

.—-

Source
.—— —.

SuL>jects

s(.~si~n~

—._—— .—

Groups x

Sessions

Sessions x

Subject s

Total
-—

-—-—.-.—— ——

d f
—-—.—. ...—

‘)t,

—— ..—

1

‘)

119

---—— .—.._-—

Ss

“ :9.9
—

(), 5l’;o~

—-.—

;;’1, [)

124, ?

4-, 3?4. 1

1,527,6

——-. ——-—

Ms

1“(). o

ll’JO ?
—

3;’.1. S
_—— -

(,-), 1
.—-—..——.—

‘;5. 9

1.05

---
__—.

4.24 ‘“
—— —-—

---

>,:
p <.0!5

--- not tested
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‘1”’;lble J -2

l-’wo-Way, Rcpc;ltc~d Measures, Analysis of Vari;incc for Change

(Stress Nlinus Baseline) in I~on-Specific GSR’s by Groups ;ind Sessions

Session 1

Session 2

M

source
—— —

Groups

Subjects ‘

Sessions

Groups x

Sessions

Sessions x

Subjects

Total

Mean GSR Change
?

Group
.—

1 2 3 M

1.35 z. 60 1.00 1.65
—— . —

3.50 0.70’ 7‘.. 7’7 2.32

“2.42 1.65 1, 2i8 1,9[:

.—..

df
I

Ss

I 12.7

57

-+-

524. 2
—

1 13.3

99.6

57

L

396.0
—

119 1,046.0

——.—.

MS I?

6.4 0.69

9.2 ---

13. ?1 1,92

49.8 ~. ~7.: :.

6.9 ---

.

.,,.,,.,....
p<ool

--- not tested
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Table J-3

Two-Way, Repeated Measures, Analysis of Variance for Change

in Respiration Ila te (Stress -13a seline) by Groups and .Sessions

Mean Respi ration Rate Change

I Group

2 3 MI 1

I Session 1 I 5.00 4, 82 I 4. Go I 4.81

I Session 2 I 4.10 4.08’ 1.50

L M 4.55 4.45 3.05 4.02

Source df F
—

Ss
-.

Groups 2 56.3 1.07

1,504.5Subjects 57 26.4 ---

Sessions 1

*

75,2
—.

2 34, 6

75,2

17.3

Groups x

Sessions 1.26

Sessions x

Subjects 783.957 13.8 ---

119 2,454.5Total

.,,

.4 .

p< .05

--- not tested



Two-Way, Repeated

on Subjective Stress

Sessions

Table J-4

Measures, Analysis of Variance

Scale (Stress Minus Baseline) by

for Change

Ciroups and

Mean Change on Subjective Stress Scale
+

I G soup

1 2 3 M

—

Session 1 29.50 “19.05 30.05 26, 20

Session 2 27.90 32.00 29.15 29.68

M 28.70 25, 52 29.60 27, 94

I’-Table

F ‘f ss–
I Groups 2 I 366, 6

E--l-+=
Groups x

Sessions 2 1, 346.7

Sessions x

Subjects

I Total
=--P=-

119 91,568.5

. —

MS I?

183.3 0.16

1,113.5 ---

364.0 0.80

673.4 1.48

456.6 ---

--- not tested
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Table J-5

.

.

Two-Way, Repeated Measures, Analysis of Variance for Change in

State-Trait Anxiety Index (STAI) by Groups and Sessions

Mean Change in STAI

*

Group

1 2 3 M

Session 1 18.20 ‘9. 85 15.35 14.47

Session 2 13.45 20.60 ‘ 11.55 15.20

M ’15.82 15. ”22 13.45 14.83

F-Table

Source df Ss MS F

Groups 2 122.0 61.0 0.29

Subjects ‘ 57 12,005.7 210.6 ---

Sessions 1 16.1 16.1 0.26

Groups x

Sessions 2 1, 509.5 754.8
~z, 06::::::::

Sessions x
.

Subjects 57 3, 567.4 62.6 ----

Total 119 17,220.7

.,..!. .!.

--”p <.001

--- not tested
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Table J-6

Two-Way, Repeated Measures, Analygia of Variance for Change

in Observed Stress Scale (Stress Minus Baseline) by Groups and

Sessions

Mean Change in Observed Stress

\
Group

1 2 3 M

Session 1 51.40 43*45 49.65 48, 17

Session 2 39,45 55.45 49.70 48.20

M 45.42 49.45 49.68 48.18

F-Table

Source

Groups

Subjects

Sessions

Groups x

Sessions

Sessions x

Subjects

Total

df

2

57

1

2

57

119

. .,,. .,,
p<, ol

Ss

457.5

19,249.6

0.0

2, 868.0

13,584.9

36, 160, 1

MS

228.8

337, 7

0.0
—

1,434.0

238, 3

0,68

---

0.00

---

--- not tested


