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ABSTRACT

Recently, psychophysiological indices have been used along with
verbal and behavioral measures, as dependent variables in psychological
stress research. However, the short-comings that autonomic measures share
with their paper and pencil counterparts, such as the reactive effects
of measurement that are elicited in a subject when he is exposed to some
sort of assessment procedure, have not been seriously investigated.

The reactive effects of measurement in experiments using autonomic
indices may be considered in the centext of an orienting type of res-
ponse to a novel stimulus. The application of the physiological instru-
ment is analogous to the presentation of a novel stimulus to which the
experimental subject must react and habituate over repeated applica-
tions. Thus, studies dealing with habituation and related phenomena
may provide a basis for the investigation of the obtrusiveness of these
devices. In addition, an individual's anxiety level may affect the
magnitude and pattern of his/her initial response to the measurement
device and the degree to which he/she habituates to it over time. It
has been shown that anxious individuals exhibit greater reactivity to
the initial stimulus presentation and take longer to habituate than
normals or nonanxious control subjects (see Lader & Wing, 1966).

The present study was designed to examine the obtrusiveness of
the Palmar Sweat Index (PSI), a device that is gaining popularity in
field studies and other naturalistic experiments. Also, the effects
of a subject's anxiety level and sex on his/her reactivity to the
measurement procedure were investigated, Specifically, it was hypoth~-

esized that subjects in an anxiety condition would give quantitatively



as well as qualitatively different responses to the first presentation

of the PST. In addition, it was postulated that individuals in the anx-
iety group would take longer to habituate to the measurement device.

Sixty—-two subjects were randomly assigned to one of two experimental

conditions. The first condition consisted of an induced anxiety situa-
tion, threat of shock, and the second a nonanxious control condition.
Both experimental groups were blocked for sex. Subjects in each group
were exposed to eight presentations of the PSI and their reactions to

this device were evaluated by using heart rate and skin potential activ-

ity as dependent measures. In addition, a state anxiety measure, the
Multiple Affect Adjective Check List, was administered to determine in-
dividuals' subjective ratings of the experimental situation.

Subjects' reaction to the initial presentation of the PSI was
observed to be a complex phenomenon. Females in the anxiety condition
had a tendency to react to the PSI with more '"defensive'" responses than
females in the control group. On the other hand, males in the anxiety
condition responded to the stimulus by exhibiting an increase in orient-
ing responses, and males in the control group showed a defensive pattern
of responding similar to females in the anxiety condition., In addition,
subjects in the anxiety group and females in general, took longer to
habituate to the PSI. These results are discussed in terms of Lader and
Mathews' (1968) model of evaluating anxiety, sex differences in electro-

dermal responding, and individuals' interest in the study's procedures.
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INTRODUCTION

Researchers in the social sciences are starting to employ measures
from a variety of response systems (verbal, behavioral, autonomic) to
validate psychological constructs. Traditionally paper and pencil tests
and verbal reports were the main instruments used to measure concepts
such as anxiety. However, the disadvahtages of these devices, such as
response sets and misinterpretation of items, resulted in experimenters
searching for other indices which could circumvent these problems and
have greater interpretive power. Psychophysiological measures have
become véry popular in meeting this demand, especially in psychological
stress research. Several advantages, like the examination of temporal
trends and the applicability to nonverbal populations, are attributed
to these instruments as dependent variables in experiments assessing
constructs dealing with emotional arousal‘( e.g., anger, anxiety).
However, the short-comings that autonomic measures share with their
paper and pencil counterparts, such as the reactive effects of measu-
rement that are elicited in a subject when he is exposed to some sort
of assessment procedure, have never been seriously investigated. The
obtrusiveness of dependent measures has been explored for paper and
pencil tests and interviews but has for the most part been ignored in
psychophysiological research. This is somewhat surprising since the
devices employed to monitor autonomic systems are quite commanding and
provide a "reactive hazard".

The reactive effects of measurement may be considered in the cont-
ext of an orienting type of response to a novel stimulus. The applic~

ation of the physiological instrument is analogous to the presentation



of a novel stimulus to which the experimental subject must react and
adapt. Since psychophysiological indices are usually of a continuous
nature (the subject is repeatedly exposed to them), the subject's
reaction to them may be viewed as the habituation to the orienting
response, and hence results from studies dealing with this area may
provide a basis for the investigation of their obtrusiveness.

An individual's initial reaction to a novel stimulus and the time
it takes for him to habituate to it have been considered as indicators
of how an individual can cope with stress situations. More precisely,
anxious individuals show greater reactivity to the initial stimulus
presentation (Martin, 1961) and take longer to habituate than normals
(Lader, 1969; Lader & Wing, 1966; Stewart, Winokur, Stern, Guze, Pfei-
ffer, & Hornung, 1959). However, the results of these studies have
been quite variable, a situation that may somewhat be attributed to a
failure to control for factors 1ike appropriate baseline adaptation.
Nevertheless, the ''reactive effect'" of a psychophysiological instrument
and its possible link to the orienting response may be significantly
affected by an individual's emotional 1lability, since in the experimen-
tal situation the recording equipment is the first set of stimuli that
are experienced by the subject. In addition, determining a person's
reaction to the measuring instrument may in itself provide an index of
his reactions to novel or stress situations in general.

The purpose of the present study was to investigate the obtrusive-
ness of psychophysiological measures and to determine how obtrusiveness
may be affected by anxiety. The particular measure that will be inves-

tigated is the Palmer Sweat Index, a device that is gaining popularity



3
in field studies and other naturalistic experiments. The following disc~
ussion elaborates on the issues that have been briefly presented.

The Increased Use of Psychophysioclogical Measures

Many researchers have advocated a multiple confirmation approach for
the testing of various psychological constructs (Campbell, 1957; Campbell
& Fiske, 1959; Webb, Campbell, Schwartz, & Sechrest, 1966). It is beli~
eved that once a construct has been confirmed by two or more measurement
processes, the uncertainty of its interpretation is greatly reduced.
Measurement of constructs calls for multiple indices which are hypothes-
ized to share theoretically relevant components but have different patt-
erns of irrelevant components. This is especially important in the
social sciences where knowledge of all sources of variation is poor, our
detection instruments crude, and our subject matter complex. In the past
investigators have relied on using instruments of the same modality in
their attempt at the multiple confirmation approach, namely paper and
pencil measures. The popularity of these indices is attributed to the
fact that they are readily administered and scored. However, recently
alternative modalities of measurement are being considered for multiple
confirmation procedures. 1In psychological stress research psychophysio-
logical indices are being more frequently introduced due to improvements
in instrumentation and the development of more portable techniques like
radio telemetry and the Palmer Sweat Index (Lyman, 1970; Pronko, 1968;
Thomson & Sutarman, 1953). Moreover, researchers are suggesting that
stress reactions be evaluated in terms of three basic response systems:
verbal, gross motor, and physiological (see Hersen & Bellack, 1976).

The first system is measured by questionnaires and verbal reports. The



second system is monitored by behavioral observation and the third by
autonomic indices. While all three systems should be represented in any
comprehensive stress evaluation, certain advantages are afforded to psy-
chophysiological measures that are unavailable in other techniques (Laz-
arus, 1966; Lyman, 1970). These advantages are: a) autonomic indices
are less susceptible to the subject's conscious control, thus the dist-
ortions produced by the subject's defensive operations, both conscious
and unconscious, are attenuated; b) the use of continuous recording dev-
ices in autonomic measures permits the investigation of temporal trends
which are difficult to obtain by other means; ¢) the cognitive output
and interpretation needed in verbal measures are unnecessary with these
techniques; and d) autonomic measures can be applied to nonverbal popu-
lations such as neonates and yield accurate data. In addition, many
researchers consider psychophysiological indices to be more direct meas-
ures of emotional responding since they tap sympathetic nervous activity
and hence the body's reaction to emergency or stress situations (Duffy,
1962, 1972; Malmo, 1959). The information provided by these measures is
not only recognized as being more direct but also partially independent
of that provided by the other two systems (Lacey, 1967; Taylor & Epstein,
1967). This is illustrated by the low correlations between autonomic
indices, behavioral observations, and paper and pencil tests (Katkin,
1965; Leitenberg, Agras, Butz, & Wincze, 1971).

Reactive Effects of Measurement

Another factor which seems to have increased the utilization of
psychophysiological techniques is the potential biases that are found in

behavioral observation methods and paper and pencil tests. Behavioral



observations have the problems of perceptual bias, selective decay on
the part of the observer (Webb et al., 1966) and the representativeness
of the behavior observed in terms of content and time (Goldstein & Lan-
yon, 1971). Moreover, with questionnaires and surveys there arises the
problem of the demand characteristics of the testing situation. One very
important aspect of these demand characteristics is the respondent's at-
tempts to analyze the situation he is confronted with and his role in it,
This intrusion on the measurement process has been termed by some as the
"reactive effects of measurement" (Campbell, 19573 Campbell & Stanley,
1963). The subject who sees himself being tested may react by trying to
create a good picture of himself by giving socially desirable responses
(Crowne & Marlowe , 1964) or by being overly cooperative (Orne, 1962) to
the extent of fulfilling the hypotheses conveyed by certain experimental
cues (Adair, 1973). On the other hand, the subject may react in an unco-
operative manner and sabotage the experiment by only giving negative
(Goldberg, 1965; Silverman & Kleinman, 1967) and/or defensive responses
(Rosenberg, 1969). The role the subject perceives himself in and its
subsequent effects on the magnitude and direction of experimental out-
comes has been well documented (Adair, 1973; Orne & Evans, 1965; Silver-
man, 1977). Adair has suggested that the laboratory subject should be
seen as a reactive organism that responds to the measuring instrument
and the person giving it in a manner equivalent to any other social in-
teraction, rather than an inactive entity, 1In addition, the act of meas~
uring may change the subject by having him gain interest in the topic
being considered and result in opinion change or initiation as well as

contributing to practice effects. Anastasi (1958) illustrated how these
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factors affect intelligence tests. Other problems with paper and pencil
tests are response sets such as acquiescence (Cronbach, 1946) and
directional responding due to the wording of items. Webb et al. (1966)
describe various naturalistic and laboratory settings using paper and
pencil or interview techniques where increased or decreased rapport,
increased awareness of the researcher's goals, and decreased fear pro-
vide plausible alternative explanations for the apparent change record-
ed. They also suggest that the aforementioned problems may be select-
ively troublesome within trials of an experiment. That is, training
trials may accommodate the subject to the task but practice effects may
exist that either emhance or inhibit the reactive bias. Thus, early
responses may be contaminated, later ones not, or vice versa (Underwood,
1957).

‘Mechanical Recording

Some of these reactive effects are being attenuated by the use of
unobtrusive measures (Webb et al., 1966), by the inclusion of scales
such as the validity scales of the MMPI and the Social Desirability
Scale (Crowne & Marlowe, 1960), by extensive training of behavioral
observers, and by appropriate time sampling. Unfortunately researchers
in the area of psychophysiology have not given serious comsideration to
the obtrusiveness of their instruments. This is unusual given the fact
that these instruments are stually commanding and for the most part
frightening for the subject. Webb et al. (1966) suggest that as the
novelty of the testing situation increases so does the probability of
having a significant amount of reactive bias. Also, reactive bias is
seen as a threat to internal as well as external validity (Campbell

& Stanley, 1963) and is considered by some to be the reason for the
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great amount of variability in the results of attitude research (Silver-
man & Shulman, 1970). Furthermore, if something as subtle as the experi-
menter's expectancies can be conveyed to the subject and subsequently
affect the outcome of an experiment (Rosenthal, 1966, 1967), it seems
improbable that a series of electrodes emansating from a subject's body
and connected to a polygraph will not affect a study's results. Some
indirect evidence for the obtrusiveness of psychophysiological measures
can be obtained from studies that use analogous types of equipment (VTR
units, tape recorders) and the changes observed in psychophysiological
experiments due to some of the demand characteristics described above.

Several studies in the psychotherapy literature have shown how the
presence of recording equipment and its use affects the client's and the
therapist's verbal output during therapy sessions (Cohen & Cohen, 1961;
Lamb & Mahl, 1956). Roberts and Renzeglia (1965) showed that clients
have a tendency to make significantly more positive self~statements when
a tape recorder is visible and running, as compared to sessions where
only a microphone was present, and to make more negative self-statements
when no recording equipment is visible. Therapists gave more interpre-
tative comments during taped sessions. Haggard, Hiken and Isaacs (1965)
found that patients differed widely in the extent to which they made dir-
ect and indirect responses to being observed (audioc versus videotape
recording) and in terms of when and how they expressed their feelings.
Purcell and Brady (1966) found that children habituated to a transmitter
attached to their clothing only after two to four days of constant wear-
ing. Moos (1968) found the average effects of observation conditions with

a transmitter clipped to psychiatric patients to be small, but found



great individual differences in the reaction to the device, with the
most disturbed patients exhibiting the greatest reaction to being
monitored.

Psychophysiological measures have also been shown to be affected
by the role requirements of the experiment. Chapman, Chapman and Brelje
(1969) discovered that subjects' pupillary responses to sexual stimuli
differed according to the dress and presenting style of the experimenter.
It has been found that the use of a sociable experimenter, in contrast
to a reserved or automated experimenter, results in decreases in heart
rate, sweating, and the time taken to report taboo words (Hicks, 1970).
Other researchers have found that subjects' GSR responses were differ-
ent according to the race and sex of the experimenter (Fisher & Kotses,
1973, 1974). In yet another study, the manner in which the researcher
asked his subjects to extend a 16 hour fast to a 20 hour fast signifi-
cantly altered their plasma free fatty acids as well as their percei-
ved degree of hunger (Bogdonoff, Brehm, & Black, 1964). Hodges and
Speilberger (1966) showed that individuals who saw the experimental
milieu as more anxiety-provoking in comparison to persons who were not
anxious, had higher heart rates in both threat and non-threat condi-
tions. These examples illustrate that even physiological experiments
are affected by demand characteristics.

Determining the obtrusiveness of psychophysiological measures has
special implications for the field of psychophysiological stress rese-
arch. Conflicting results have been reported by investigators using psy-
chophysiological indices as a means of differentiating between the stress
reactions of anxious and normal subjects to various types of stimula-

tion. Some researchers (Kelly, 1966; Lader & Wing, 1966; Wing, 1964)
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have found anxious individuals to be less reactive than controls, whereas
other studies have found normals to be less reactive than anxious sub-
jects (Davis, Malmo,& Shagass, 1954; Malmo & Shagass, 1952; Martin, 1961).
Lader (1969) has suggested that these discrepancies may somewhat be
attributed to the pre-stimulation levels being already at a high level
due to the general experimental situation and hence further stimulation
would result in insignificant gains in activation. He recommends that
a reactivity score (initial response to a stressor) be abandoned as a
means of comparing subject populations for stress tolerance.

These discrepancies may be resolved to a certain extent if the
experimental situation itself were examined in greater detail and the
factors contributing to elevated pre-stimulation levels were adequately
defined and quantified. One factor that could be a significant contr-
ibutor to variable pre-stimulation levels and hence the aforementioned
discrepant results, is the obtrusiveness of the psychophysiological
instruments being used., It is conceivable that individuals who react
strongly to the application of the experimental apparatus (electrodes,
paste, etc.) are reacting in a manner that will attenuate or even
eliminate the effects of any subsequent stimuli, thus resulting in a
ceiling effect. On the other hand, a subject's reaction to the recording
instrument may accentuate the effects of subsequent stimuli on his
autonomic activity by creating depressed baselines or directional
changes in autonomic responding. Therefore, depending on whether an
individual reacts to the psychophysiological measure by accelerating
or decelerating physiological systems like heart rate and skin condu-
ctance, his response to proceeding stimuli may result in spurious

directional responding leading to accentuation, attenuation, or
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elimination. For example, if a subject responds to the presentation of
the psychophysiological instrument by decreasing his heart rate, his
reactions to subsequent stimuli may ostensibly be accentuated if he
responds to them by increasing his heart rate, attenuated if he
responds to them by decreases in heart rate or nullified if the degree
of deceleration offsets any acceleration that may be initiated.

These reactions may vary from individual to individual since there
seems to be large individual differences in subjects' reactions to
being monitored (Moos, 1968; Purcell & Brady, 1966) as well as their
perception of the monitoring situation. Individual differences in the
degree of arousal to experimental instrumentation are in line with the
general intersubject variability that is found in psychophysiological
research (Duffy, 1972; Lacey & Lacey, 1958a). Lacey, Kagan, Lacey
and Moss (1963) suggest that this wariability can be explained by
determining the individual's orientation towards the experimental
situation (i.e., whether he finds it anxiety-provoking or interesting
and responds in a defensive or orienting fashion, respectively), and
the autonomic responses that are associated with this orientation.

Adaptation to Physiological Recording

It may be argued that the obtrusiveness of psychophysiological
measures is controlled for in psychophysiological stress studies by
having the subject adapt to the measure during extended baseline
periods. Adaptation is usually defined here as the wanning of
investigatory responses to a more reduced or stable level for a
certain assigned period of time. It is after the adaptation period
that stimuli such as white noise, intense lights or mechanical

stimulation are applied to the individual and his reaction or
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habituation to them recorded. However, a confound may exist in the
results obtained in this manner. More precisely, the argument that
researchers usually allow subjects to adapt to the instruments by repe-
ated applications or by taking extended baselines can be questioned on
several counts. While this procedure may decrease the obtrusive effects
at the time of experimental manipulation, most studies do not empiri-
cally determine whether habituation to the measure has taken place.
Also, the investigator who empirically ascertains that his subjects
have habituated to the psychophysiological measure is in essence having
the subjects habituate to both a novel situation (the experimental
laboratory) and the monitoring device. Failure to discover the reactive
effects of the measuring instrument itself has implications for exper-
iments where the measure is applied several times to the individual and
at prolonged interstimulus intervals. Here the subject may adapt to the
novel situation but not the instrument, or adapt at greatly discrepant
rates so that at subsequent applications of the index the obtrusiveness
factor would be significantly present. Knowledge of the instrument's
relative obtrusiveness would allow the researcher to use it as a
correction factor for any trial using the physiological index in his
data analysis. In addition, when autonomic indices are used in field
studies the need to examine the reactive effects of measurement is
particularly important since in these situations there are usually
limitations in time and instrumentation that prevent an accurate
determination of adaptation. Therefore, the obtrusiveness of psycho-
physiological measures must be taken into account if the data obtained

by these means are to be interpreted with any degree of accuracy.
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A Psychophysiological Framework for Obtrusiveness

The reactive effects of measurement in the psychophysiological
experiment can be conceptualized within a psychophysiological frame-
work and analyzed in terms of phenomena like orienting responses and
habituation. The application of any of the myriad of autonomic
measures may be considered as the introduction of a novel stimulus to
the experimental subject. The significance of this stimulus is that it
is the first one presented in the experimental situation and may affect
reactions to subsequent stimulus presentations to a greater or lesser
degree. In the same context, the continuous nature of the majority of
these devices implies that the subject is repeatedly, if not constantly,
exposed to them.

Sockolov (1963) has developed a neuronal model describing three
major classes of response which may be elicited by applying a neutral
(unconditioned) stimulus to an individual. These are orientation,
defense and adaptation. The orientation class (OR) is a system of
unconditioned motor, autonomic and central responses elicited by any
change in stimulation independent of stimulus quality. For example,
both heat and cold evoke an OR on the first presentation although,
upon repetition, each evokes a distinctive adaptation pattern. The
result of the orienting reaction is to make the individual more
sensitive to stimulation and peripheral receptor input. The second
system of unconditioned responses is the defense reaction which is
also nonspecific with respect to the quality of the eliciting stimulus
but does depend upon stimulus intensity. It is evoked by strong
stimuli and its purpose is to limit stimulus action and to reduce the

possibility of overexcitation in the organism. In addition, certain
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criteria are available which distinguish an OR from a defense reaction.
These are (a) an OR is elicited by stimuli of low or moderate intensity
while defense responses occur when the stimulus intensity is relatively
high; (b) the OR is associated with reciprocal responses of peripheral
vasoconstriction and cephalic vasodialation, while with the defense
response there are concomitant responses of constriction in both head
and periphery; (c) an OR pattern, unlike that of adaptation or defense
responses, has the same response pattern to both stimulus onset and
offset, since both are changes in stimulation; and (d) unlike adapta-
tion and defense responses, which tend to be intensified by stimulus
repetition, the OR diminishes rapidly (habituates) when a stimulus
is repeated.

Lacey (see Lacey, 1959, 1967; Lacey et al., 1963) proposed a
similar system pertaining to heart rate (HR) changes associated with
complex situations involving attention and internal problem-solving.
More precisely, he has stated that an organism exhibits HR deceleration
in situations where "envirommental intake' is present. That is, where
the organism is required to attend to his environment. He also believes
that HR deceleration facilitates the process of reacting to one's
surroundings by creating a somatic readiness which enhances actual
behavioral activity. On the other hand, HR increases lead to inhibition
of cortical activity and hence to a reduction in sensitivity to stimu-
lation. Consequently, Lacey postulates that HR acceleration should
facilitate "rejection of the environment" and should occur in situations
where stimulation is painful or unpleasant and in situations where ex-
ternal distractions would interfere with internal problem-solving.

These findings have been replicated with adults by Lacey (Lacey, 1967;
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Lacey & Lacey, 1970) and other researchers (Obrist, 1963; Obrist, Webb,
Sutterer, & Howard, 1970) and with children as experimental subjects
(Kagan & Lewis, 1965; Kagan & Rosman, 1964).

In comparing Lacey's hypotheses and findings regarding the rela-
tionship between changes in HR activity and situational demands to
Sockolov's neuronal model, it would seem that orienting reactions would
be associated with HR deceleration and defensive behaviors with HR
acceleration, This contention has been borne out by Graham and Clifton
(1966) in a review of the literature on the orienting response and by
investigators manipulating situations to create either an orienting or
defensive context (Hare, 1972, 1973:; Hare, Wood, Britain, & Frazella,
1971; Jackson, 1974), The fact that HR responds to the above situations
in a particular manner does not imply that all autonomic systems will
respond in the same fashion, ZLacey (1967) has pointed out the discrep-
ancy between HR and skin conductance (SC) in situations involving envir-
onmental intake, rejection, or both. Namely, while the former results in
HR deceleration and the latter in HR acceleration, SC increases on both
occasions, He termed this discrepancy in autonomic indices as '"direct-
ional fractionation" and considered it to be an illustration of the
differential reaction of certain physiological systems. This pattern
between SC and HR has been found to be fairly consistent across situa-
tions dealing with environmental intake or rejection (Blaylock, 1972;
Edwards & Alsip, 1969; Lacey, 1967) and hence provides the investigator
with useful knowledge pertaining to the covariance of these two autono-
mic systems when they are used as indices of arousal.

It is within the general models proposed by Sockolov and Lacey and

their implications for HR and SC responses that an empirical definition
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for the reactive nature of psychophysiological measures should be
formulated. Whether the application of these devices themselves produce
a defensive or orienting reaction is an empirical question that must be
answered due to its effects on the experiment as a whole. The answer
to the preceeding question may also depend upon the psychological make-
up of the individual experiencing the situation. The next section
describes some research dealing with how different types of individuals
respond to such circumstances (i.e., the presentation of novel stimuli).

Habituation, Obtrusiveness and Anxiety

A subject's reaction to the application of a novel stimulus, like
a physiological instrument, may differ according to their present
emotional state, personality structure or both. It was mentioned above
that anxious subjects react to the application of a stimulus with
greater activity than normals (Davis et al., 1954; Martin, 1961). Other
researchers have found that anxious subjects take longer to return to
pre-stimulation levels of arousal than controls (Kelly, 1966; Malmo &
Shagass, 1952; Malmo, Shagass, & Helsam, 1951; Wing, 1964). Lader and
Wing (1964, 1966) and Lader and Mathews (1968) have proposed a model
for anxiety focusing on the degree to which an individual's autonomic
responses habituate to the presentation of a series of stimuli. Essen-
tially, they believe that anxious individuals have a greater tonic
arousal level and that this elevated basal arousal hinders habituation
to new stimuli since the presentation of these stimuli will maintain or
add to the extant arousal state, and make the organism more sensitive
to receptor input for longer periods of time. On the other hand,
normals have a lower basal level of arousal which allows the presen-

tation of stimuli to cause transient increases in CNS activity
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followed by rapid habituation. The fact that anxious subjects are
initially at high levels of arousal suggests that their "reactivity" to
subsequent stimuli will be somewhat attenuated. Several researchers

"reactivity" be abandoned as a means of

state that the concept of
differentiating normal and anxious populations (Lader, 1969; Lader &
Wing, 1966). Lader and Wing (1966) found that in comparison to normal
control subjects, anxious patients exhibited impaired habituation to a
series of tonal stimuli and elevated levels of heart rate (HR) and skin
conductance (SC). Other investigators have shown that anxious subjects
and phobics take longer to habituate to the orienting response than
normals (Davis et al., 1954; Hare, 1973; Howe, 1958; Lader, 1969) and
other psychiatric populations (Lader, 1969; Stewart et al., 1959).

Lader (1969) has been able to successfully classify patients with
various types of anxiety-based problems by determining their habituation
rates.

In terms of the models concerning the reaction to neutral stimuli
propounded by Sockolov and Lacey (discussed above), one would expect
anxious subjects to exhibit more defensive responses (DR) rather than
orienting reactions (OR). Hart (1974) found that anxious persons show
a deficit in ORs and have a greater tendency to respond with DRs when
stimuli are presented. Hare (1973) discovered that individuals with a
spider phobia reacted to pictures of spiders with DRs, while the non-

"'state

phobic group exhibited ORs. Neary and Zuckerman (1976) found
anxious' individuals to have a significantly lower number of ORs to
repeated tones than subjects who were not anxious.

Some researchers have approached Lader and Mathews' (1968) model of

habituation and anxiety from a different angle. They determine whether
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habituation to various stimulus presentations is impaired by inducing
anxiety in normal subjects prior to stimulation. Maltzman, Smith,
Kantor and Mandell (1971) illustrated that graduate students with much
experimental and laboratory experience habituated more rapidly than un-
dergraduates lacking such experience. In a second experiment the post-
graduates entered the experiment prior to an important examination and
showed slower habituation rates than their undergraduate counterparts.
Watts (1975) allowed subjects to experience two experimental conditionms,
threat of shock and no threat. In the former condition delayed habitua-
tion was present, whereas in the latter condition habituation was rapid.

It seems from the evidence presented that delayed habituation to a
series of stimuli is a good index of anxiety and a characteristic of
anxious individuals. This has important implications for the obtrusive-
ness of psychophysiological measures. Anxious subjects may display
impaired habituation to the instrument and hence give responses during
the experimental manipulation that are greatly confounded. Thus, while
the reactive effects of measurement must in general be ascertained in
the experimental context, it is important that these effects be quanti-
fied in situations that are anxiety-provoking or where anxious indivi-
duals are being studied. On the other side of the coin, a subject's
reaction and adaptation to the experimental instrumentation may in it-
self provide an especially sensitive index of anxiety since this is a
response to the first series of stimuli to which the subject is exposed,
to a situation identical in design to the habituation studies described
above, and free from some of the confounds that exist in such experiments
(i.e., adaptation to a novel situation and the reaction to being moni-

tored). Therefore, the effects of anxiety on obtrusiveness must
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be investigated.

The effects of anxiety on the habituation process and the reacti-
vity of the subject in the experimental situation may be viewed in
another context. According to modified versions of the Hullian drive
theory (Spence, 1956, 1958; Taylor, 1956) anxiety can be seen as an
acquired drive which has the capacity to generally energize the organ-
ism. This increase in drive then has a tendency to facilitate perfor-
mance and increase the speed of learning. The degree of facilitation
depends on the habit strength of the response to be learned and the
number and strength of competing responses. That is, facilitation will
occur when the response to be learned is of higher strength than other
competing responses in the habit-hierarchy, and impairment will be evi-
dent when the response to be acquired is of lower strength.

There has been much experimental support for the theory that in-
creases in arousal will facilitate learning. Individuals designated as
high in anxiety by their scores on the Taylor Manifest Anxiety Scale
(TMAS) have been shown to condition more rapidly and exhibit stronger
responses than subjects having lower anxiety scores (Spence, 1964;
Spence & Spence, 1966). The experimental situation in these studies
primarily dealt with eyelid conditioning. Further support is gained
from evidence for the related phenomena of increased stimulus generali-
zation (Mednick, 1957) and resistance to extinction (Spence, 1964)
under conditions of increased arousal. While these studies concentra-
ted on a simple conditioning and performance situation, similar results
have been obtained with GSR conditioning (Mednick, 1957) and paired-
associates learning (Spence, 1958; Taylor, 1958). Also, other indices

of arousal besides scores on the TMAS have been used in the eyelid
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conditioning procedure, namely heart rate and skin conductance. These
experiments produced evidence consistent with the aforementioned theory
(Rinquist & Ross, 1959; Rinquist & Spence, 1959). Other researchers
manipulated the arousal levels of subjects by the use of shock and
found again that anxious individuals in comparison to nonanxious per-
sons conditioned faster (Spence, 1958; Spence, Faber,& Taylor, 1954).
In addition, the effects of anxiety on more complex tasks like discrim-
inative learning have been examined. The theory predicts that in this
situation anxiety will impair learning at first due to the inclusion
of task-irrelevant responses, but will later improve performance as
the correct habit moves up the hierarchy. Experimental data has sup-
ported this contention (see Spence & Spence, 1966).

The fact that anxiety affects conditioning, stimulus generalization,
and extinction has implications for any psychological experiment, since
the experimental setting is usually anxiety-provoking and hence the pro-
cedures and instrumentation themselves can readily become conditioned
stimuli which may interfere with subsequent expérimental manipulations.
Spence (1964) has mentioned that in terms of eyelid conditioning, there
is evidence that more satisfactory results are obtained when experimen-—
tally naive subjects are used and experimental arrangements are such
that subjects become somewhat fearful and uneasy.

Induction of Anxiety: Threat of Shock

The effects of anxiety on the performance of certain tasks and the
reaction to various stimuli have been studied in several ways. Averill
and Opton (1968) outline three techniques used to assess underlying
dispositional characteristics like anxiety and their effects on behavior

and physiological responding, namely the reduction, the correlative and
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the elicitation methods. The reduction approach examines a micro-
property of a (macro) theory and makes inferences from the identified
property about the corresponding theory. For example, an indication of
a suEstance's solubility may be determined from a knowledge of its
molecular structure. The aforementioned authors indicate that psycho-
logy has not reached the point where psychological constructs such as
anxiety can be reduced to a particular physiological substrate. The
second method deals with the empirical correlation between variables,
using the more readily measured variable to estimate the value of the
other. This approach has several disadvantages: correlation does not
imply causation, it is purely descriptive, and its data source is based
on the unlikely tenet of normal variations in personality being depen-
dent upon gross constitutional differences in physiological responding.
Averill and Opton cite the low correlations between trait and physio-
logical variables as being evidence of the ineffectiveness of this
method. The third technique, the elicitation approach, is seen as the
most fruitful means of examining the characteristics and effects of
dispositional variables. This method creates appropriate test condi-
tions that will elicit the reaction under study and illustrate its
effects. 1Its advantage is that it allows the investigator to control
the presentation and analysis of the variable being examined. However,
Averill and Opton state that the researcher must control for other dis-
positional variables that covary with the variable under study if
results are not to be confounded. Other investigators also support
the use of laboratory induced stress to study an individual's reaction
under such situations and how it may be generalized to real-life cir-

cumstances (Lazarus, 1966, 1967). Bohlin (1973) states that the
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evidence from studies dealing with the effects of increased arousal or
phenomenon like the orienting response is weakened since experimental
manipulations of arousal are not implemented. He believes that active
manipulations of arousal must be implemented if less equivocal results
are to be obtained.

A variety of techniques have been used to increase anxiety levels
in experimental subjects. These have ranged from frightening films
(Alfert, 1966; Lazarus, 1967) to the injection of adrenalin (Schacter
& Singer, 1962). A very popular method is the threat of shock. Seve-
ral researchers see the potency of this technique as being derived from
its direct implication of harm for the individual rather than more
vicarious or cognitive approaches (Alfert, 1966, 1967; Opton & Lazarus,
1967). 1In a well controlled study Averill, Olbrich and Lazarus (1972)
found that a threat of shock group produced significantly greater ele-
vations in HR and self-reported anxiety than a vicarious condition where
a model was shocked. Katkin (1965) used the threat of shock to induce
stress and examine its relationship~to autonomic responding and trait
anxiety.

Threat of shock has successfully been used to increase anxiety in
several studies examining the habituation characteristics of the orien-
ting response (OR). Gatchel and Gaas (1976) found that subjects in the
threat condition had increased tonic levels of SC and exhibited decrea-
sed short and long-term habituation of the OR. Carroll and Pokova
(1976) showed that threatened subjects demonstrated slow SC habituation
and a tonic SC that was resistant to decline compared to nonthreat sub-
jects. Bohlin (1976) used threat of shock and performing arithmetic

tasks as means of inducing arousal in two experimental groups and
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compared their responses with a group told to relax. He found that
subjects in the shock-threat condition exhibited the slowest habitu-
ation to repeated presentations of an auditory stimulus, followed by
the task and relaxation conditions, respectively. Finally, Watts (1975)
in a study testing the hypotheses about anxiety delaying habituation
proposed by Lader and Mathews (1968), observed that threat of shock in-
creased SC and HR during a period when subjects believed shock to be
imminent.

Several aspects of shock-induced threat, such as probability of
occurrence and intensity, have been investigated. Niemela (1969a,
1969b) showed that HR and SC increased as a function of shock probabil-
ity. Snortum and Wilding (1971) found that increments in the probabil-
ity of shock produced statistically discrete increments in ratings of
discomfort. In terms of intensity of threat, Deane (1961) observed that
cardiac acceleration was greater for subjects told to expect strong
shock than those told to expect weak shock. Epstein and Clarke (1970)
found that HR and SC followed an order of increése related to whether
the intensity of threat was low, medium or high. They concluded that
a direct relationship exists between the expected magnitude of threat
and psychological arousal during the anticipatory period.

Some interesting response patterns pertaining to subjects' physio-
logical reactions to threat of shock have been observed. Deane (1966,
1969) found that in the beginning of the anticipation period subjects
exhibited an acceleration in HR followed by a deceleration as the time
for shock was approached and after it was actually applied. He believes

that deceleration does not occur unless the subject has a knowledge of

the time when shock will be given. Elliot (1966) observed that HR
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continues to accelerate throughout an experiment where the exact time
of the shock was not given to the subject. Other researchers have
examined how the threat of shock affects HR responding in situations
demanding environmental intake or rejection. Blaylock (1972) suggests
that threat and tasks involving intake or rejection may have an
additive effect on HR. That is, threat may further accentuate the
acceleration involved in mental tasks or offset the deceleration pre-
sent in situations demanding attention. However, while some of her
results demonstrated this finding, further research is needed. Niemela
(1969b) found that HR responses were related to the degree to which an
individual attends to the probability of receiving a shock and that the
pattern of these responses resembled those observed during attention
tasks.

It seems that the threat of shock is a very effective means of
inducing anxiety and determining how increased levels of arousal affect
habituation to stimuli like a psychophysiological instrument. However,
the warnings of Averill and Opton (1968) concerning the control of other
confounding dispositional variables must be heeded if accurate results
are to be obtained. More precisely, the fact that individuals cope with
stressful or threatening situations in different ways must be taken
into account. Most persons have developed through experience a reper-
toire of specific defensive maneuvers to deal with different types of
threat. Two general defensive styles, repression and sensitization,
have been identified from research on adaptation to threat. Repressors
tend to use avoidance mechanisms such as withdrawal and denial in res-
ponse to threat, while sensitizers manage to over—-interpret threat and

utilize approach strategies like obsessive rumimation and
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intellectualization as a response (Altrocci, Parsons, & Dickoff, 1960).
Several researchers have shown that in threatening situations individ-
uals labelled as "repressors' according to the Byrne R-S Scale (Byrne,
1961), in comparison to persons identified as "'sensitizers', are less
likely to verbalize anxiety or disturbance (Byrne, 1964; Lazarus &
Alfert, 1964). On the other hand, while repressors report less anxiety,
they exhibit significantly greater physiological reactivity to stress
conditions like threat of shock, than sensitizers (Hare, 1966;
Scarpetti, 1973).

Another variable that may confound experiments employing the eli-
citation method is the degree of trait anxiety present in the members
of the elicitation and control groups. That is, the differences between
the threat and nonthreat conditions may be obfuscated by the degree to
whiéh individuals in both groups are predisposed to threat. Watts (1975)
in his study of the effects of increased arousal on habituation, matched
his threat and non-threat groups on their scores on the Taylor Manifest
Anxiety Scale (Taylor, 1953). Therefore, studies using the elicitation
method to induce anxiety should consider the stress coping styles and
trait or dispositional anxiety of their subjects.

Skin Potential in Psychophysiological Research

Skin resistance measures have for the most part been the primary
means of monitoring electrodermal activity in psychological research,
the major reason being the fact that this technique presents the least
amount of technical difficulty in terms of recording (Venables &
Sawyer, 1963)., However, recently this method has been shown to have
several disadvantages that question its utility, such as polarization

effects due to current passage and artifacts due to electrode size and
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current frequency (Montagu & Coles, 1966). Forbes (1964) points out
that resistance and impedance changes are not clearly differentiated
and may mask some of the electrodermal responses that may actually
occur. He states that skin potential differences and the two potential
wave responses (negative and positive fluctuations) are the most direct
indicators of electrodermal activity, and yield qualitative (direction
of po;ential change) as well as quantitative information (amplitude).
He recommends that for the analysis of specific responses of the sympa-
thetic and non-sympathetic type, magnitude of response and basal levels
of electrodermal phenomena, skin potential is the method of choice. 1In
addition, the invention of high gain, high input impedance, d.c. ampli-
fiers has made skin potential a more viable technique and as easy to
record as skin resistance.

Several advantages are conferred to skin potential (SP) as a mea—
sure of electrodermal activity. First, it is not affected by electrode
size and does not need the passage of a current in the recording process,
thus alleviating the problems associated with external polarization.
Second, the effects of initial values on SP change and amplitude scores
have been found to be negligible (Gaviria, Coyne, & Thetford, 1969) and
the distribution of SP level is normal across subjects (0'Conmnell,
Tursky, & Evans, 1967; Shapiro & Leiderman, 1964). Also, SP scores can
be subjected to parametric as well as non-parametric statistics
(Shapiro & Leiderman, 1964). Third, SP has been shown to be highly
related to sweating (r = .80), and the negative component of the SP res-
ponse has a high correlation with skin resistance and has a similar
physiological basis in sweat gland activity (Martin & Venables, 1966).

Fourth, as mentioned above, SP gives the researcher more information due
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to its diphasic nature and may be a potentially less ambiguous measure
which may readily differentiate various psychological states (Burstein,
Fenz, Bergeron, & Epstein, 1965; Hupka & Levinger, 1967). 1In terms of
the present study, the qualitative distinctions that have been imputed to
the positive and negative components of SP make it of special interest.

The positive and negative waves have been imbued with representing
a variety of psychological phenomena such as orienting and defensive
responses. Several researchers have shown that high intensity stimula-
tion like shock or loud noise more readily evokes the positive wave of
the SP response than low level stimulation (Forbes & Bolles, 1936;
Shmavonian, Miller, & Cohen, 1968; Uno & Grings, 1965). They have con-
cluded that the positive wave is a defensive reaction to a stimulus
while the negative wave is related to the orienting response. Raskin,
Kotses and Bever (1969) found that a monotonic relationship exists be-
tween stimulus intensity and the magnitude of the positive wave. At
high levels of stimulation (120 db) the positive wave does not habitu-
ate, supporting the view that the positive SP component is related to
a defensive response. On the other hand, some investigators claim
that the positive wave is associated with an orienting rather than a
defensive response (Loveless & Thetford, 1966; Yamazaki, Watanabe, &
Niimi, 1969), or that both waves can be associated with orienting
reactions depending on an individual's idiosyncratic pattern of auto-
nomic responding (Glaus & Kotses, 1974). However, these studies have
primarily been concerned with the conditioning of SP compoments, have
utilized low to moderate intensity CSs, and have derived their findings
from the conditionability of a wave form and its rate of habituation

to the CS. In the Loveless and Thetford study both wave forms could
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not be conditioned, however, the positive wave habituated more rapidly.
Yamazaki et al. also found that the positive component habituated more
rapidly, but were able to condition the negative wave. Glaus and
Kotses showed that both waves can be conditioned and that the positive
wave was slightly faster in habituating. In another conditioning study
Shmavonian et al. (1968) demonstrated that positive waves can be condi-
tioned and that the negative component corresponds to the orienting
response. Therefore, the roles that the negative and positive compon-
ents play in distinguishing psychological phenomena are to say the least
equivocal. Some of this confusion may be attributed to the fact that
some of the aforementioned studies were lacking in appropriate experi-
mental design (Yamazaki et al., 1969), differed in adaptation levels to
the experimental setting (Shmavonian et al., 1968), and dealt with a
variety of CSs and UCSs.

Skin potential levels have been shown to exhibit some consistent
characteristics. Skin potential levels have been shown to be good in-
dices of arousal for both normal (Christie & Venables, 1971; Leiderman
& Shapiro, 1964; Lyken, Miller, & Strahan, 1968; Lyken, Rose, Luther, &
Maley, 1966), and psychiatric populations (Venables, 1963; Venables &
Wing, 1962). Essentially, skin potential levels reduce in negativity
as the subject becomes more relaxed. Similarly, the rate at which SP
levels return to values obtained during relaxation is a good indicator
of the degree of stress produced in an individual by a particular task
or stimulus (Christie, Cort,& Venables, 1976; Christie & Venables,
1964). 1In addition, researchers have found that cognitive tasks and
threat conditions can be differentiated by the patterns of skin poten-

tial activity they elicit in subjects (Kaiser & Sandman, 1974; Miller,
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1970). These studies indicated that tonic negative SP responses accom—
panied cognitive activity and phasic and biphasic SP responses were
associated with stressful situations.

Therefore, it seems that SP is an appropriate measure for deter-
mining the autonomic characteristics of obtrusiveness since it conveys
a multitude of information and is sensitive to both orienting and
defensive types of responding.

The Palmar Sweat Index

An increasing number of field studies in psychological stress eval-
uation are using autonomic indices. Unfortunately, in these situations
limitations in time, experimental setting, and instrumentation usually
preclude investigators from obtaining adequate measures of adaptation
to the experimental situation and the recording instrument being em-
ployed. Thus, in this context it is necessary for the researcher to
obtain a general idea of the obtrusive nature of his recording device
prior to implementation so that he can apply appropriate corrections
to his results if warranted. One psychophysiological measure which is
especially popular in field studies using autonomic indices is the
Palmer Sweat Index (PSI) (Dabbs, Johnson,& Leventhal, 1968; Harrison,
MacKinnon, & Monk~Jones, 1962; Kaoukis, 1976; Melamed, Hawes, Hutcherson,
& Fleece, 1977). The PSI consists of taking a plastic impression of
the skin at several intervals to enumerate the number of active sweat
glands on the skin's volar surfaces (Sutarman & Thomson, 1952; Thomson
& Sutarman, 1953). The technique is primarily affected by changes in
sensory or psychological stimulation but is not altered by ambient
temperature, thermoregulatory processes within the body, or muscular

exercise (Kuno, 1956; MacKinnon, MacKinnon, & Williams, 1959; MacKinnon,
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Monk-Jones, & Fotherby, 1963).

This method has been shown to have several advantages: accuracy,
simplicity, clarity (Venables & Martin, 1967), portability (Dabbs et
al., 1968; King, 1975), reliability (King, 1975; Lore, 1966), and
sensitivity (Haywood & Spielberger, 1966; Lore, 1966). Haywood and
Spielberger (1966) showed how the device could differentiate between
high and low anxious subjects in a mild stress situation. Lore (1966)
obtained the same results with elementary school children. Other re-
searchers were able to differentiate psychiatric patients with anxiety
disorders from normals using the PSI (Beam, 1955). The method has also
been shown to vary as a function of different types of stress (Johnson
& Dabbs, 1967). Increases in the PSI from baseline have been noted with
interactions external to the organism, like flight in a light aircraft
(Dabbs et al., 1968), whereas decreases from baseline activity have been
observed in situations which tended to direct an individual's attention
towards his own thoughts and feelings (Harrison, 1964; Harrison et al.,
1962; Johnson & Dabbs, 1967). Dabbs et al. (1968) suggested that this
differential responding is dependent on whether the individual perceives
the stressor as having internal (problem-solving tasks, anticipating
surgery) or an external (actually experiencing the feared event) conno-
tation. However, this interpretation of palmar sweat prints has recently
been questioned. Weisenberg, Kreindler, Schachat énd Werboff (1976)
have stated that there is no direct empirical evidence suggesting that
directional changes in the PSI were due to the external versus the
internal connotation of a stressor. They recommend that the experimen-
tal situation be manipulated to promote either an internal or external

connotation, and that the PSI be examined in terms of its changes
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during these experimental manipulations. Another way of approaching
this problem would be to compare PSI results to heart rate changes and
the proposed theory (Lacey, 1967; Lacey et al., 1963) that accounts for
this system's directional tendencies. Thus, the PSI may be interpreted
by examining whether an individual perceives the experimental situation
as facilitating either environmental "intake" or "rejection", and by
evaluating his concomitant heart rate activity under these conditions.
Summary

The preceeding sections raised several issues that have not been
adequately investigated in psychophysiological research. They may be
summarized as follows: a) the obtrusiveness of psychophysiological
instruments has not been satisfactorily determined; b) the effects of
anxiety on the obtrusiveness of autonomic measures have not been investi-
gated; and c) studies dealing with habituation to novel stimuli and the
effects of arousal on habituation have not been related to the reactive
effects of measurement.

The present study was designed to examine these issues on an empiri-
cal basis. The obtrusiveness of the PSI and the effects of anxiety on
the reactive effects of measurement were investigated. Also, the factors
that predict the degree to which an individual will habituate to the PSI
were studied. Two groups of subjects were randomly selected. The first
group was assigned to an induced anxiety condition, threat of shock, and
the second to a nonanxious control situation. Both groups were exposed
to eight presentations of the PSI. Subjects' reactions to the applica-
tion of this device were evaluated by using heart rate and skin poten—
tial activity as dependent measures. In addition, a state anxiety

measure, the Multiple Affect Adjective Check List (MAACL) (Zuckerman &
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Lubin, 1965) was administered to determine individuals' subjective

ratings of the experimental situation.

Hypotheses

Several specific hypotheses were formulated and investigated in

this study. A list is provided below:

1)

2)

3)

It was hypothesized that individuals in the threat of shock condi-
tion, in comparison to those in the control group, would exhibit
greater autonomic responding on the HR and SP measures and would
verbally report more anxiety.

It was postulated that anxious subjects would give quantitatively
as well as qualitatively different responses to the initial pre-
sentation of the PSI than nonanxious subjects. Individuals in

the anxiety condition were expected to show a greater amount of
autonomic responding to this first presentation and have a tendency
to exhibit more defensive reactions such as cardiac acceleration
and the positive wave of the SP response.

It was hypothesized that persons in the induced anxiety group
would take longer to habituate to presentations of the PSI than

individuals in the control condition.
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METHOD

Subjects

Sixty-two undergraduate students were obtained from the subject
pool at the University of Manitoba. The subjects were 17 to 33 years
old, with a mean age of 19.8 years. Thirty-one matched pairs of sub-
jects were randomly assigned to each of two experimental groups, a
shock-threat condition and a no-threat control group. The pairs were
matched in terms of their scores on the trait anxiety measure, the TMAS.
There were 15 males and 16 females in the induced anxiety condition and
16 males and 15 females in the control group. In addition, individuals
were screened with regard to cardiovascular and respiratory problems.
Two subjects were excluded from the study because of these criteria.
Apparatus

Skin potential was monitored by a Cyborg Model BL505 SPR unit, with
a differential input impedance of 2 megaohms. Cyborg spring-loaded,
hand-clip electrodes were used with Hewitt Packard conductive electro-
lyte as the electrode paste. Heart rate was measured by a Whittacker
Pulsewatch peripheral pulse sensor. Both the SPR unit and the peri-
pheral pulse sensor were connected to a Harvard Apparatus Model 350
recording module and chart recorder. Heart rate and skin potential
data were recorded on separate channels. Paper speed was set at
.5 cm/sec.

Palmar sweat prints were obtained by applying a contrasting solu-
tion (Appendix A) to subjects' fingers and removing the dried prints
with cellotape. The prints were permanently recorded by mounting the

tape on 75 x 25 mm microscope slides.
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Procedure

Subjects were asked to attend two experimental sessions. The first
session was used to help individuals adapt to the laboratory setting and
instrumentation. The laboratory setting consisted of a dimly 1lit sound-
proofed room with a large reclining chair and a table on which the elec-
trodes for the recording equipment and the solution for the PSI were
placed. The room was kept at a constant temperature of 21°C. 1In this
session the subject entered the laboratory, was seated in a comfortable
chair, and asked by the experimenter to fill out a pre-experimental
questionnaire (Appendix B) consisting of the TMAS (Taylor, 1953) and
R-5 (Byrne, Barry, & Nelson, 1963) scales. After completion of this
questionnaire the experimenter gave a brief explanation of the recording
procedure (Appendix C) and interviewed each individual for health prob-
lems. Then he informed the subject to place his arms on the padded arm-
rests and wait for the laboratory assistant while he left the room to
monitor the recording equipment and observe the experimental situation
through a one-way screen in an adjacent chamber.

At this point a trained male laboratory assistant (Appendix D),
blind to the experimentai paradigm, entered the experimental chamber and
inspected the volar surface of the subject's hands for tissue damage,
so that appropriate sites could be chosen for the placement of elec-
trodes and the application of the PSI. Then the assistant prepared
the subject's dominant hand for electrode placement by abrading the
dorsal portion with a rough cloth (moistened with ethanol) and gently
cleaning the palmar surface. Electrode paste was applied to both areas
of skin and to the electrode cups. Subsequently, the hand-clip elec-—

trodes were fitted onto the hand, the reference electrode being placed
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on the abraded dorsal surface. A peripheral pulse sensor was placed on
the index finger of the dominant hand and a copper electrode was taped
to the individual's right ankle.

Once the recording equipment had been attached the assistant asked
the subject to fill out the Today form of the MAACL (Appendix E). After
completion of the check list the subject was reminded to keep as still
and quiet as possible throughout the experimental procedure. Then the
subject was told to relax, take a deep breath, hold it, and slowly
release it. These instructions were repeated three times to help the
individual relax.l Subjects were then allowed to rest for a period of
10 minutes. After this rest period baseline readings of heart rate
and skin potential were taken for a period of 3 minutes.

At the end of the baseline period the laboratory assistant left
the experimental chamber and the experimenter returned to explain the
study in more detail (Appendix F). Subjects were also told that at the
next session they would go through the same recording procedure except
that an additional measure, a chemical fingerprint, would be taken to
facilitate the analysis of resting states. Questions were answered
for both groups and a second session scheduled. The second session
was conducted within 72 hours from the first one.

In session two, subjects entered the same laboratory and were
seated in a comfortable chair. At this time subjects in the induced
anxiety condition (Appendix Ga) were informed by the experimenter that
a painful shock may be applied to their right ankle at some unsig-

nalled time during the experiment and that they have the option of not

lIt has been suggested that relaxation procedures stabilize electro-
dermal measures and minimize initial value effects (Haney & Euse, 1976).
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participating in this portion of the study. Individuals in the non-
anxious group were told (Appendix Gb) that the procedures would be
essentially the same as those carried out during the first meeting ex-
cept for the recording of sweat prints. Also, both experimental groups
were reminded to remain as still and quiet as possible during the moni-
toring procedure. The experimenter then left the room and the labora-
tory assistant entered to attach the recording equipment. Subjects
were again asked to fill out the MAACL and allowed to rest for 10 min-
utes. After the rest period, heart rate and skin potential measures
were taken for three minutes. Following the three-minute monitoring
period, individuals were informed by the assistant that chemical prints
would be taken from their nondominant hand in one minute.2 The PST was
then applied to the volar surface of the index finger of the nondomin-
ant hand at eight random intervals ranging from 50 to 80 seconds (Appen-
dix H).3 Unequal intervals were employed to prevent subjects from
being conditioned to the time of presentation. Heart rate and skin
potential responses were monitored throughout this procedure. 1In
addition, the laboratory assistant made note of any movement or abnor-
mal breathing patterns and gave a global rating of the subject's anx-
iety level (Appendix I).

After the PSI presentations a three-minute rest period was insti-
tuted. Then the recording equipment was disconnected and the experi-

menter returned (the laboratory assistant left at this point) and asked

2These instructions were given to minimize startle responses during the
first print.

3Eight PSI presentations were used because Kaoukis (1976) in a pilot

study found that subjects usually stabilize their readings within 10

presentations and usually by the seventh. Most studies using the PSI
take from six to eight prints.
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subjects to f£ill out a post-experimental questionnaire (Appendix J)
dealing with their feelings and reactions toward the experiment. After
the completion of the questionnaire, the rationale for the study was
given (Appendix K) and questions answered.

Dependent Measures

1) Heart Rate: Heart rate was computed as the number of beats per
minute (bpm).

2) Heart Rate Change Score: This variable was computed as the HR
during a specific time period minus the HR value obtained during the
baseline interval in session one.

3) TFrequency of Negative SP Waves: A negative wave was considered to
be a negative deflection from a zero millivolt baseline, with a
slope greater than or equal to 10 degrees, that returned to this
baseline and did not result in a positive deflection.

4) TFrequency of Positive SP Waves: A positive wave was considered to
be a positive deflection from a zero millivolt baseline, with a
slope greater than or equal to 10 degrees, that returned to this
baseline and did not result in a negative deflection.

5) Total Frequency of SP Responses: This variable consisted of the
arithmetic sum of the number of negative, positive, and biphasic
SP responses. A biphasic response was defined as a negative wave
that continued into a positive deflection.

6) Average Negative Wave Potential: This variable consisted of the
average potential magnitude of all negative deflections within an
observation period. The potential magnitude was calculated from
the amplitude of negative waves.

7) Average Positive Wave Potential: This variable consisted of the
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average potential magnitude of all positive deflections within an
observation period. The potential magnitude was computed from the
amplitude of positive waves.

8) MAACL Score: This score was derived from subjects' responses to
the check list.

All of the dependent measures except for the MAACL were monitored
during three observation periods. The MAACL was given during the first
two periods but not the third. The first period consisted of the three-
minute period following the rest interval in the first session. HR and
SP responses were averaged to give beats per minute and number of waves
per 20-second interval, respectively. The second period comprised the
three-minute interval following the rest time given in the second
session. Heart rate and SP responses were averaged as in the first
period. The third monitoring time involved eight 20-second intervals,
with each interval corresponding to an application of the PSI. The
beginning of the interval was defined as stimulus onset, that is, the

administration of the PSI solution to the subject's finger.
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RESULTS
Several different types of analytic procedures were utilized to
test the hypotheses investigated in this study. The techniques used
to analyze the data for each hypothesis and the results of the analyses
are presented below.

Analysis of Anxiety Condition

The hypothesis that individuals in the induced anxiety condition
would exhibit greater autonomic responding and report more anxiety than
persons in the no-threat control group, was examined by comparing the
means of the two experimental groups at the second baseline period for
each of the response systems (verbal, heart rate, skin potential).

The results of the t-tests performed on these means are presented in
Table 1. The two groups failed to differ significantly (p».05) on any
of the autonomic measures. However, individuals in the threat group

did report a significantly higher level of anxiety than persons in the
control condition (p<§01). Thus, it seems that while individuals in the
anxiety condition subjectively felt more anxious, they did not physio-
logically respond in a manner that differentiated them from control
subjects reporting less anxiety.

Analysis of Subjects' Reactivity to the PSI

The hypothesis that anxious subjects, in comparison to individuals
in the control group, would give quantitatively as well as qualitatively
different responses to the initial presentation of the PSI was investi-
gated by performing a 2x2 Analysis of Variance (ANOVA) on each of the
HR and SP measures for the first trial. The two between factors were
experimental condition and sex. While individuals in the two groups

did not differ significantly in terms of their HR and SP activity, they



TABLE 1: Results of the analyses used to determine the experimental
groups' different patterns of responding during the base-
line period.
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Variable Group N Mean SD t DFl P

MAACL High Anx. 31 11.35 2.63 4,62 56.24 .01
Low Anx. 31 7.77 3.42

HR High Anx. 31 84.10 14,06 0.72 57.81 47
Low Anx. 31 81.23 17.12

Av. positive High Anx. 31 0.31 0.57 0.30 50.78 77

potential Low Anx. 31  0.28  0.36

Av. negative High Anx. 31 0.41 0.63 -0.20 53.60 .85

potential Low Anx, 31 0.44 0.44

Freq. of posi- High Anx. 31 0.38 0.40 0.41 56.17 .68

tive waves yoy Anx. 31 0.33  0.30

Freq. of nega- High Anx. 31 0.48 0.43 0.59 59.96 .55

tive waves oy Amx. 31 0.44  0.42

Separate variance estimate was used in degrees of freedom calculation.
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did exhibit significantly different autonomic patterns when their sex
as well as their experimental assignment was taken into account. That
is, significant interaction effects were found for sex by anxiety condi-
tion when the frequency of positive (p(.Ol) (Table 2) and the frequency
of negative (p<.03) (Table 3) waves were examined as dependent variables.
With respect to the frequency of positive waves, anxious females seemed
to show the greatest number of defensive responses, followed by nonanx-
ious males (Figure 1). Nonanxious females had a higher frequency of
positive wave responses than anxious males, who had the least number of
defensive reactions. On the other hand, when the frequency of negative
waves was considered, anxious males tended to exhibit the greatest num-
ber of orienting responses, followed by nonanxious and anxious females,
respectively (Figure 2). Nonanxious males showed the least number of
negative waves. Therefore, it seems that females in the threat condi-
tion had a greater tendency to react to the first PSI application with
a defensive reaction, than females in the nonanxious control group.
Anxious males seemed to react to the PSI with more orienting responses
than males in a nonanxious state, who for the most part exhibited a
pattern of responding very similar to that shown by anxious females.

Analysis of Habituation to the PSI

The hypothesis that individuals in the induced anxiety condition
would take longer to habituate to the PSI than persons in the nonanx-
ious control group was examined in two ways. The first approach dealt
with the computation of a habituation score for each individual on
each of the dependent variables. This is a technique that is frequently
used in studies on habituation and is especially present in research

that investigates the effects of anxiety on this phenomenon (Lader &



TABLE 2: Reactivity of subjects to the first presentation of the PSI
using frequency of positive waves as the dependent variable.

High
Anxiety Low

Total

Source
Sex
Anxiety
Sex x Anxiety

Error

Male
x_ _SD
0.53 0.64
1.19 1.28
0.87

Mean Square
0.57

0.05
7.86

0.89

Female
X SD
1.44 0.96
0.67 0.72
1.06
_DF_ F
1 0.64
1 0.06
1 8.66

58

Total

1.00

0.94

.43

.81

.01

41
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TABLE 3: Reactivity of subjects to the first presentation of the PSI
using frequency of negative waves as a dependent variable.

High
Anxiety Low

Total

Source
Sex
Anxiety
Sex x Anxiety

Error

Male
_x_ _SD
0.93 0.88
0.25 0.58
0.58

Mean Square
0.01

1.30
2.40

0.47

Female Total
x SD x
0.56 (.51 0.74
0.67 0.72 0.45
0.61

DF p

1 0.02 .89

1 2.77 .10

1 5.12 .03
58
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Figure 1l: Graph of the sex by anxiety condition interaction
for subjects' reactivity to the PSI using the frequency of

positive waves as a dependent variable.
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Figure 2: Graph of the sex by anxiety condition interaction
for subjects' reactivity to the PSI using the frequency of

negative waves as a dependent variable.
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Wing, 1966). Also, it provides a means of describing an individual's
habituation to the eight stimulus presentations with a single score.
The habituation score in the present analysis consisted of the unadjust-
ed beta weight or slope of the regression line of each dependent variable
on the eight trial periods, Once these weights were calculated, indi-
viduals were classified as "“habituators" or '"monhabituators'" by perform-
ing a median split on these values, That is, those persons exhibiting
more negative beta values on a particular variable were eclassified as
"habituators", while those obtaining more positive scores were labelled
"nonhabituators'"., To test the hypothesis that anxious individuals tend
to be nonhabituators and nonanxious subjects habituators, a 2x2 Chi-
Square analysis was performed on each dependent variable, with anxiety
condition and habituation assignment being the independent variables.
Only the Chi~Square analysis for the average negative potential indica-
ted that a significant relationship (p{.04) exists between anxiety
condition and habituation (Table 4). Here 68% of the subjects in the
anxiety condition were labelled as "nonhabituators" and 32% identified
as "habituators'". Also, a significant positive correlation was observed
between anxiety condition and habituation classification (r = .29;
p& 02).

In the second procedure a 2x2x(7) repeated measures Analysis of Co-
variance (ANCOVA), sex by experimental group by trials, was performed
on each of the HR and SP measures, The purpose of this amalysis was to
determine whether an anxiety condition by trials interaction was present
in any of the dependent variables. That is, whether persons in the threat
group, in comparison to individuals in the control group, would exhibit

less of a decreasing trend in HR and SP activity over trials. Subjects'
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TABLE 4: Chi-Square analysis for determining the relationship between
habituation classification and experimental assignment using
the median splits of the beta values for the average negative

wave potential as the criterion.

Nonhabituators
High 687
n=21
Anxiety
Low 32%
n=10

Habituators

32%
n=10

687
n=21

Chi-Square= 6.67 df= 2 p= .035
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reaction to the first period was used as a covariate for all analyses
to control for initial value effects. In all of the analyses this was
found to be a significant contributor to the individual differences
between the independent variables (p<;005). Also, scores on the R-S
scale were employed as a second covariate. However, these scores failed
to significantly account for any individual differences between the
independent variables,

There were no significant interaction effects for anxiety condition
by trials. However, when the average positive potential was examined as
a dependent variable, it was shown that individuals in general responded
differently (p<:01) over PSI presentations (Table 5). More precisely,
subjects exhibited a significantly decreasing linear trend (p<;01) over
PSI applications. This trend was also indicated when sex was taken into
account (p<}02). In addition, females tended to have a greater average
positive wave potential than males (p<302), and in comparison to males,
their responses over PSI presentations had greater amplitudes (p<:04).

The two experimental conditions were shown to be significantly
different (p<:O3) in terms of their average negative potential change
scores (see Table 6). That is, when baseline responding was taken into
account, individuals in the anxiety condition had significantly greater
potentials than persons in the control group. Therefore, when baseline
values are considered, anxious subjects seem to react to the PSI across
trials and sex with orienting responses of greater amplitude than indi-
viduals in a nonanxious state.

A significant difference was found in individuals' reactions to the
PSI over time (F=2.18; df=6,348; p{&OS) when the frequency of positive

waves was used as a dependent variable. However, no definite trends



TABLE 5: Analysis of PSI data over trials: 2x2x(7) repeated ANCOVA on average positive potential

Anxiety

as a dependent variable.

Male
High

Female

Male
Low

Female

Male
Total

Female

Grand Total

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Total
x SsD x Sp x SO x SD x SD x SD x  SD X
0.34 0.58 0.31 0.57 0.16 0.27 0.40 0.67 0.29 0.54 0.28 0.51 0.17 0.27

0.53
0.96 1.35 0.91 1.30 0.95 1.35 0.67 0.86 0.81 1.21 0.63 0.79 0.56 0.59
0.49 0.56 0.33 0.51 0.30 0.30 0.27 0.27 0.42 0.56 0.18 0.15 0.22 0.18

0.37
1.06 1.05 0.36 0.40 0.50 0.70 0.30 0.40 0.18 0.17 0.34 0.58 0.11 0.13
0.42 0.32 0.23 0.33 0.36 0.23 0.20 0.30
1.01 0.65 0.73 0.49 0.50 0.49 0.33 0.65
0.72 0.49 0.48 0.41 0.43 0.36 0.27

8%




TABLE 5: continued

Source Mean Square _DF F

Between

4Sex 9.59 1 6.47
Anxiety 3.09 1 2.08
Sex x Anxiety 4.52 1 3.05
R-S Covariate 1.13 1 0.76
Trial 1 Covariate 32.11 1 21.67
Error 1.48 56

Within
Trials 1.20 6 4.91
Trials x Sex 0.53 6 2.18
Trials x Anxiety 0.29 6 1.16
Trials x Sex x Anx. 0.26 6 1.06
Error 0.25 348

Linear Trend

Trials 5.95 1 17.16
Trials x Sex 1.95 1 5.61
Trials x Anxiety 0.48 1 1.39
Trials x Sex x Anx. 0.03 1 0.24

Error 0.35 58



TABLE 6: Analysis of PSI data over trials: 2x2x(7) ANCOVA on average negative

Anxiety

as a dependent variable.

potential change scores

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Total
x S x S x SO x SD x SO x SD x  SD X
Male 0.31 0.63 0.37 0.77 0.21 0.42 0.36 0.61 0.21 0.39 0.37 0.58 0.18 0.27
High 0.51
Female 0.67 1.24 0.71 1.07 0.81 1.07 0.66 1.23 0.86 1.50 0.76 1.23 0.73 1.33
Male 0.29 0.84 0.18 0.72 0.38 0.69 0.10 0.52 0.15 0.57 0.14 0.46 0.14 0.61
Low 0.18
Female 0.97 1.36 0.10 0.49 0.14 0.75 -0.00 0.50 -0.03 0.53 0.14 0.78 -0.13 0.33
Grand Total 0.56 0.34 0.39 0.28 0.30 0.35 0.23

0s




TABLE 6: continued

Source Mean Square
Between
Sex 4.97
Anxiety 11.72
Sex X Anxiety 6.43
Trial Covariate 28.06
Error 2.37
Within
Trials 0.69
Trials x Sex 0.31
Trials x Anxiety 0.76
Trials x Sex x Anx. 0.67
Error 0.36

_DF p
1 2.10 .15
1 4.94 .03
1 2.71 11
1 11.82 .01
57
6 1.91 .08
6 0.86 .52
6 2.09 .06
6 1.84 .09

348
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could be identified for subjects' reactions over time.

Prediction of Habituation to the PSI

In order to determine the degree to which an investigator can pre-
dict whether an individual will habituate rapidly to PSI presentations,

a series of multiple regression analyses (simultaneous solution) were
performed on the data. For these analyses the criterion variable was the
habituation-nonhabituation dichotomy obtained from a median split of the
physiological variables' beta values (described above). Six criterion
variables were established. These were the dichotomous splits for: HR
values, average positive wave potential, average negative wave potential,
frequency of negative SP responses, frequency of positive SP responses,
and the total number of SP responses. Fourteen predictor variables were
used in each of the regression analyses (see Table 7). A step-down re-
gression procedure was also employed for each criterion variable to re-
duce the predictor set to the most discriminative combination. The
results of both sets of regression techniques are presented in Table 9.
Multiple correlation coefficients from the regression analyses using all
fourteen predictors in a simultaneous solution are reported. In addition,
the significant predictors and variables in the final equation of the
step—down procedure are indicated.

A multiple regression analysis was also performed to determine the
variables that best predicted an individual's anxiety level in the ex-
periment. The criterion here was the subject's assigmment to either the
threat of shock or control condition. Again fourteen predictor variables
were employed and are described in Table 8. A stepwise analysis was
carried out to reduce this set to a more parsimonious combination. The

results of both analyses are presented in Table 9.
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TABLE 7: Definitions of the predictor set used in differentiating

"habituators" from 'monhabituators

dependent variables.

PREDICTORS

SEX

MACL1
HRB1

PB1

FPB1
FTB

FMB1

Q3

RA2

male/female

" for each of the

DEFINITION

score on the Taylor Manifest Anxiety Scale

score

first

first

first

first

first

first

first

on the R-S Scale

baseline

baseline

baseline

baseline

baseline

baseline

baseline

score on the MAACL check list
score for heart rate

positive potential value
negative potential wvalue
frequency of positive waves
frequency of total SP responses

frequency of negative waves

subject's global anxiety rating

laboratory assistant's rating of subjects' anxiety
level prior to PSI prints

laboratory assistant's rating of subjects' anxiety
level during PSI prints

laboratory assistant's global rating of subjects'
anxiety




54

TABLE 8: Definitions of the predictor set for the analyses using

anxiety assignment as the criterion variable.

%
See Table 7 for definition

PREDICTORS DEFINITION

SEX *

TMAS %

R-S *

MACL1 *

MACL2 second baseline score on the MAACL check list
Q3 *

RA1 *

RAS *

HR beta weight for heart rate scores

PP beta weight for positive potential value

M beta weight for negative potential value

FP beta weight for frequency of positive waves
M beta weight for frequency of negative waves
FT beta weight for total frequency of SP responses
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TABLE 9: Results of the simultaneous and stepwise regression analyses
used to determine the variables that best differentiated
"habituators" from "nonhabituators" and subjects in the
anxiety condition versus the control group.

Criterion Variables in the final equation
of the stepwise analysis

HR Score

2 2 * *
R=.58 R"=.34 Radj.=.15 Sex, R-S, HRB1l, PBl, MB1l, 03
Average positive potential
R=.46 R°=.21 RAdj.=.03 Sex, R-S, FMB1, TMAS
Average negative potential

* *

R=.44 R%=.20 R3dj.=.04 Sex, R-S, FPB1, FTB, RA2, RAS

Frequency of positive waves

* * *
R=.54 R°=.29 RAdj.=.08 TMAS, R-S, PBl, FPB1, FTB, Q3, RAl

Frequency of negative waves
2 2 * * * *
R=.58 R"=.34 Radj.=.15 R-S, MACL1l, MB1l, FTB, RAIl, RA2

Frequency of total SPRs
*
R=.49 R2=.22 R%dj.=.02 TMAS, MACLl, HRB1, FPBl, RAl, RAS

Anxiety Assignment

* ® E3 *
R=.76 R%=.58 Radj.=.44 Sex, MACL1, MACL2, RA1: RAS, HR,
FP, FM# FT, TMAS*

*p<.05
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Procedural Checks

A 2x2 ANOVA, sex by anxiety condition, was carried out to determine
whether subjects were appropriately matched in terms of their trait
anxiety scores on the TMAS. There were no significant differences bet-
. ween anxiety conditions and the sexes (Table 10a), and hence the matching
procedure appeared to have been appropriately conducted. Also, a 2x2
ANOVA was performed on individuals' R-S scores to ascertain whether the
experimental groups and the sexes differed in terms of their tendency to
respond in a "repressive" or 'sensitized" manner. Again no significant
differences were observed (Table 10b).

In order to determine the degree to which the anxiety manipulation,
threat of shock, was effective in inducing anxiety a series of 2x2x(2)
repeated measures ANOVAs, sex by anxiety condition by baseline period,
was performed on the variables for each of the response systems (verbal,
heart rate, skin potential). The ANOVA carried out on the self-report
measure of anxiety (MAACL) showed that individuals in the anxiety condi-
tion obtained higher anxiety scores (p& 05) than persons in the control
group (Table 1la). Similarly, subjects in general had a tendency to
rate their anxiety as being higher during the second baseline than
during the first period (p¢:0l). Moreover, there tended to be a signi-
ficant interaction (p<f01) between baseline periods and anxiety condi-
tions. That is, persons in the threat group tended to feel more anxious
during the second baseline period than persons in the control condition.
The ANOVA carried out on HR scores indicated that subjects in general
had significantly higher heart rates (p<?01) during the second baseline
period (Table 11b). However, no other significant effects were observed

for this variable. When the average negative wave potential was



TABLE 10a: Analysis for the procedural check on the matching of
subjects using TMAS scores as a dependent variable,

Male Female Total
X SD_ x SD x

High 15.67 8.29 16.82 8.28 16.25

Anxiety Low 16.44 7.55 19.33 8.71 17.89

Total 16.06 18.08

Source Mean Square DF F p
Sex 63.23 1 0.94 .34
Anxiety 41,94 1 0.62 .43
Sex x Anxiety 11.86 1 0.18 .68

Error 67.33 58



TABLE 10b: Analysis for the procedural check on the matching of
subjects using R-S scores as a dependent variable,

Male
x SD
High 43.60 17.87
Anxiety Low 42.31 17.47
Total 42.96

Source Mean Square
Sex 17.76
Anxiety 158.14
Sex x Anxiety 311.23
Error 294,50

Female Total
X SD x
40,19 16.69 41.90
47.87 15.59 45.09
44.03
DF F P
1 0,06 .81
1 0.54 L47
1 1.06 .31
58



TABLE lla: Analysis for the procedural check on the effectiveness
of anxiety induction using scores on the MAACL as a
dependent variable.

Baseline 1 Baseline 2 Total
X SD x SD x
Male 7.87 2.90 10.60 2.56
High Female 7.75 3.17 12,06 2,57 9.57
Anxiety Total 7.81 11.33
Male 8.19 3.92 7.13 3.86
Low Female 8.60 3.99 8.47 2.85 8.10
Total 8.40 7.80
Grand Total 8.10 9.57
Source Mean Square _DF F )
Between
Sex 18,60 1 1.18 .28
Anxiety 67.37 1 4,26 .04
Sex x Anxiety 0.32 | 1 0.02 .88
Error 15.82 58
Within
Trials 66.24 1 11.52 01
Trials x Sex 12.18 1 2,12 .15
Trials x Anxiety 131.47 1 22.86 .01
Trials x Sex x Anx. 0.82 1 0.14 .71

Error 5.75 58



TABLE 11b: Analysis for the procedural check on the effectiveness

of anxiety induction using heart rate as a dependent

variable.

Baseline 1

X SD
Male 71.80 8.25
High
Female 74.69 11.41
Anxiety
Male 73.06 14.51
Low
Female 79.27 11.96
Total 74.68
Source Mean Square
Between
Sex 300.40
Anxiety 0.08
Sex x Anxiety 17.32
Error 286.97
Within
Trials 1935.76
Trials x Sex 63,44
Trials x Anxiety  254.86

Trials x Sex x Anx 179.30

Error

99.48

Baseline 2

X SDh
81.60 16.53
86.44 11.33
81.94 18,22
80,47 16.47
82.67

DF F

1 1.04
1 0.00
1 0.06
58
1 19.46
1 0.64
1 2.56
1 1.86
58

Total

78.63

78.69

.31

.98

.81

.01

.43

.11

.18

60



61
examined (Table 1llc), it was found that subjects in general tended to
exhibit negative SP responses with greater amplitude during the second
as opposed to the first baseline period (p{SOB). The baseline sessions
did not differ from each other when sex and/or experimental assignment
were considered. The analyses carried out on the ratio of the average
positive potential to the average negative potential, illustrated that
males, in comparison to females, tended to have positive wave responses
of greater amplitude than negative wave responses, across baseline
periods and experimental conditions (F=6.30, df=1,58; p<202). Thus,
males appear to exhibit greater amplitude in their "defensive reactions"
during baseline states than females.

A series of 2x2 ANOVAs, sex by anxiety condition, was also perform-
ed on the questionnaire data dealing with subjects' global rating of
anxiety, rating of anxiety during the application of chemical prints, the
laboratory assistant's rating of the subjects' anxiety during the experi-
ment in general and during the application of the chemical prints. Sub-
jects in the anxiety condition, in comparison to individuals in the
control group, reported greater levels of anxiety throughout the experi~
ment in general and during the application of the chemical prints in
particular (F=6,80; df=1,58; p4-01; and F=5.40; df=1,58; p<102, respect-
ively). Similarly, the laboratory assistant rated subjects in the
anxiety group as being significantly more anxious just before the appli~
cation of the prints than individuals in the control condition (F=4.85;
df=1,58; p<104). However, the experimental groups did not differ signi-
ficantly when the assistant's global rating of anxiety was considered as

a dependent variable (F=1.26; df=1,58; p<:27).
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TABLE llc: Analysis for the procedural check on the effectiveness
of anxiety induction using the average negative potential
as a dependent variable,

Baseline 1 Baseline 2 Total
x SD x SD x
Male 0.16 0.19 0.21 0.26
High 0.29
Female 0.19 0.13 0.60 0.81
Anxiety
Male 0.37 0.36 0.40 0.39
Low 0,39
Female 0,33 0,41 0.47 0.51
Total 0,26 0.42
Source Mean Square DF F p
Between
Sex 0.40 1 1.83 .18
Anxiety 0.36 1 1.67 .20
Sex x Anxiety 0.31 1 1.46 .23
Error 0.21 58
Within
Trials 0.77 1 4,82 .03
Trials x Sex 0,42 1 2.61 .11
Trials x Anxiety 0.16 1 1.01 .32
Trials x Sex x Anx. Q.13 1 0.80 .37

Error 0.16 58
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Ancillary Analyses

Subjects' reactivity to the first presentation of the PST was
further investigated by performing a series of analyses on variables
derived from the study's main dependent measures. When a 2x2 ANOVA was
carried out on the ratio of positive wave frequency to negative wave
frequency, significant differences between males and females across
anxiety conditions were observed (F=6.04; df=1,58; p<$02). More pre-
cisely, females in comparison to males, exhibited a greater number of
"defensive" reactions in relation to orienting responses for the first
trial. ANOVAs performed on the ratio of average positive wave poten-
tial to average negative wave potential and HR change scores, showed
that there was a tendency for individuals in the anxiety group to
exhibit greater HR increases from baseline and a higher average
potential ratio than persons in the control condition (F=3.89; df=1,58;
p<$06; and F=3.88; df=1,58; p<:O6, respectively).

An ANOVA was also performed on the post-experimental questionnaire
data dealing with the degree to which subjects rated the experiment as
interesting (see Table 12). A significant sex by anxiety condition
interaction was found (p<;03). Anxious males were most interested in
the experiment followed by nonanxious females. On the other hand, non-

anxious males were least interested in the study.



TABLE 12: Analysis performed on the post-experimental data dealing
with subjects' interest in the experiment.

Males Females Total
x SD x SD _x

High 5.73 0.88 4.50 1.46 5.10

Anxiety Low 4,38 1,71 4.87 1.64 4.61

Total 5.03 4,68

Source Mean Square DF F D
Sex 2.13 1 0.99 .32
Anxiety 3.81 1 1,78 .19
Sex x Anxiety 11.52 1 5.37 .02

Error 2.15 58

64
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DISCUSSION

The finding that individuals in the anxiety condition reported
more anxiety and were observed to be more anxious than persons in the
control group, but did not differ from this group in terms of their
autonomic responding during pre-stimulation periods, can be explained
in two ways. First, many researchers (Katkin, 1965; Leitenberg et al.,
1971) have found low correlations between autonomic indices, behavioral
observations and self-report measures of anxiety. Thus, while persons
may subjectively feel more anxious, their feelings are not necessarily
accompanied by physiological arousal, and vice versa. Also, the three
aforementioned response systems are considered to be relatively indepen-
dent and indicate response characteristics of the subject that are
autonomous from each other (see Hersen & Bellack, 1976). In the present
study it appears that individuals' reactions to anxiety were more appar-
ent in their verbal and behavioral repertoires than in their autonomic
systems. Second, the second session of the study in itself appeared to
be quite anxiety-provoking for individuals. Subjects in general repor=-
ted more anxiety, had higher heart rates and had negative SP responses
of greater amplitude during this period. These increases in autonomic
responding during the second baseline may have attenuated any differen-
tial response patterns between the two experimental groups. However,
persons in the threat condition did increase their subjective feelings
of anxiety to such an extent that they could be distinguished from in-
dividuals in the control condition. This provides further support for
the contention that subjects in this study had a propensity to respond
to the experimental situation with their wverbal and behavioral systems.

Therefore, the preceeding results may somewhat be attributed to subjects'
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predisposition to react to the threat situation with their verbal/
cognitive and behavioral systems, and the general elevation of autono-
mic activity in the second session causing an attenuation of the differ-
ences between the experimental groups.

Subjects' reaction to the first presentation of the PSI was obser-
ved to be quite a complex phenomenon. While it was hypothesized that
anxious individuals would react to the first PSI trial i» a manner that
was qualitatively as well as quantitatively differnt from the control
group, it was found that a person's sex in addition to their anxiety
level determined his/her pattern of responding. Anxious females had a
tendency to react to the measure with more "defensive" responses than
nonanxious females. This finding is in agreement with other studies that
have found that phobics (Hare, 1972) and anxious persons in general
(Hart, 1974; Neary & Zuckerman, 1976) give more defensive responses and
less orienting reactions to stimuli than nonanxious individuals. These
studies have primarily used heart rate as a dependent measure. However,
there is some evidence suggesting that an increase in the number of
positive SP waves is associated with increased levels of zrousal. Seve-
ral researchers (Forbes & Bolles, 1936; Shmavonian et al., 1968; Uno &
Grings, 1965) have shown that high intensity auditory stimulation or
shock evokes more positive waves in subjects. Similarly, Raskin et al.
(1969) found that a monotonic relationship exists between the intensity
of stimulation and the elicitation of positive SP waves. Therefore, it
appears that anxious females exhibit a pattern and degree of autonomic
responding that is indicative of high physiological arousal and a def-
ensive orientation.

On the other hand, anxious males responded to the PSI by exhibiting
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an increase in orienting responses, and nonanxious males showed a defen-
sive pattern of responding similar to anxious females. These results
appear to contradict the general belief that anxious individuals emit
more defensive reactions and show a deficit in orienting responses.
Moreover, nonanxious persons are usually seen as having a propensity to
respond in an orienting fashion. These discrepancies may be attributed
to some other factors that may have been operating during the experiment
which may have affected subjects' initial reactions to the stimulus,
namely sex differences in electrodermal responding, subjects' interest
in the study's procedures, and the demand characteristics imposed by
having a male laboratory assistant.

Anxious males' tendency to react to the first stimulus presentation
in an orienting as opposed to a defensive manner may be due to the degree
to which they found the study interesting. These individuals reported
the most interest in the experiment. This interest in the study may be
indicative of subjects' predisposition to respond to the experimental
situation or stimuli with a particular pattern of autonomic activity.
Lacey (Lacey, 1967; Lacey & Lacey, 1958b) has suggested that situations
or stimuli that are interesting to an individual are conducive to en-
vironmental "intake". That is, in these instances persons have a ten-
dency to respond in an orienting fashion so thap/they can gain more
information about their surroundings. Thus, since anxious males in the
study found the experimental procedures most interesting, it is plau-
sible that they were more prone to react to the experimental environment
and stimuli in an orienting fashion. Furthermore, the pre-PSI warning
given by the laboratory assistant may have enhanced this pattern of res-

ponding in these individuals since it has been shown that the orienting
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response can be accentuated by having subjects attend to the test

stimulus (Korn & Moyer, 1968; Razran, 1961).

Research in the area of sex differences in electrodermal responding
has for the most part yielded equivocal results (Fisher & Kotses, 1974;
Kopacz & Smith, 1971). Furthermore, this research has only concentrated
on skin resistance measures as dependent variables and has neglected skin
potential phenomena. 1In studies using skin conductance response (SCR) as
a measure, males have been found to exhibit higher basal conductance
levels in non-stressful situations than females (Fisher & Kotses, 1974;
Graham, Cohen, & Shmavonian, 1966; Kopacz & Smith, 1971). However, the
results are more variable when stress conditions and SCR reactivity mea-
sures are employed. Some researchers have found that males show greater
reactivity in stress situations (Graham et al., 1966; Kimmel & Kimmel,
1965). Others observed females to be more reactive (Berry & Martin, 1957;
Kopacz & Smith, 1971). Thus, it appears that while the results are con-
siderably variable in this area of research, there does seem to be some
consistency in the finding that males tend to have higher basal levels of
electrodermal activity and arousal than females. Also, this pattern of
responding exhibited by males was observed in the present investigation
where nonanxious males emitted more defensive reactions than nonanxious
females. Moreover, the finding that anxious females have a tendency to
show more defensive responses lends support to studies that have found
females to be more reactive in stress situations (Berry & Martin, 1957;
Kopacz & Smith, 1971). Therefore, the patterns of reactivity shown by
anxious females and nonanxious males in the present study may be partially
imputed to the sex differences found in research utilizing electrodermal

indices.
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There has been a paucity of research investigating experimenter and
subject sex effects in studies of electrical skin phenomena. Fisher and
Kotses (1974) conducted one of the first and most comprehensive studies
of this problem. They found that male and female subjects emitted signi-
ficantly more spontaneous skin resistence responses in the other-sex
experimenter condition. Also, males in the female experimenter condition
gave more spontaneous GSR fluctuations than any of the other experimental
groups. These authors attributed the results to a combination of stimulus
novelty effects (i.e., female experimenter in a male role) and an indi-
vidual's history of social role learning. They recommend that further
research be conducted to elucidate the complex factors in the exXperimenter-
subject relationship that affect electrodermal activity. 1In terms of the
present study, anxious females' defensive responding may have been due to
the presence of a male laboratory assistant, but nonanxious males' acti-
vity did not fit the pattern observed by Fisher and Kotses. However, the
sex of the experimenter is only one aspect of the constellation of ex—
perimenter characteristics that affect electrodermal phenomena. Physical
attractiveness, mannerisms, and style of dress may be other salient
variables that interact with the experimenter's sex to alter skin poten-
tial activity. Therefore, any one or combination of these other variables
may have influenced individuals' SP responses in the present investiga-
tion and illustrates the need for further research to ascertain the degree
to which these processes operate to affect electrodermal responding.

While the two experimental groups did not differ significantly in
terms of their respomse to the first PSI presentation, they did differ
across PSI applications. That is, when average negative potential

change scores were examined, anxious individuals exhibited responses of
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greater magnitude than nonanxious control subjects. This indicates that
anxious persons find the PSI more obtrusive across presentations than
individuals in a more relaxed state and hence underscores the need to
investigate the obtrusiveness of autonomic indices. Similar findings
have been reported in other studies using skin resistance measures
(Beam, 1955; Haywood & Spielberger, 1966). However, in these investi-
gations subjects' reactivity was measured in terms of their response to
an initial stimulus presentation. The fact that anxious persons differ-
ed from nonanxious individuals across PSI trials suggests that this may
be another method, in addition to reactivity and habituation scores, of
differentiating these two populations. This approach of examining in-
dividuals' responses across a series of stimulus presentations may pro-
vide a more stable measure of responding in stress situations, since it
takes into account increases, decreases, and prolonged periods of acti-
vity without the difficulties of identifying trends or dealing with
nonlinear relationships. TFurthermore, it is based on several stimulus
applications rather than the respomse to a single trial, as is the case
with a reactivity index.

The Chi-Square analysis of individuals' habituation to the PSI
indicated that nonanxious persons had a tendency to habituate at a
faster rate than anxious individuals in terms of the magnitude of their
orienting responses. This finding is in agreement with Lader and
Mathews' (1968) model of evaluating anxiety and is supported by other
studies that have indicated that anxious subjects and phobics take
longer to habituate to the orienting response than normals (Davis et
al., 1954; Hare, 1973; Lader, 1969; Lader & Wing, 1966). Moreover, it

has serious implications for the obtrusiveness of this device, namely
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that anxious persons continue to react to this instrument over time and
take longer to adapt. Therefore, longer adaptation periods ta the
experimental instrumentation should be implemented in situatisns where
the experimenter is dealing with anxious subjects, since these individ-
uals' prolonged reactions to the device may confound the evalmation of
the psychological constructs under investigation.

When the more discriminative method of evaluating habitwation was
employed, the repeated measures Analysis of Covariance (ANCO¥%) (covary-
ing the first trial), no significant anxiety condition by trizls inter-
actions were found. However, a sex by trials effect was present.
Females, in comparison to males, took longer to habituate to the PSI
and tended to exhibit defensive résponses of greater magnitude over
PSI presentations. Berry and Martin (1957) also found females to be slow
habituators, but other researchers have found them be be faster than
males (Kopacz & Smith, 1971; Korn & Moyer, 1968). The fact that females
were slow habituators in the present study may be attributed to their
tendency to exhibit more positive waves on the first PSI trial than
males and thus they had a higher probability of emitting positive SP
responses of greater amplitude on subsequent presentations. In addi-
tion, the positive wave response has been shown to be slow to habituate
(Raskin et al., 1969) and thus any trend initiated on the first trial
could be continued éver time. Therefore, the sex of the subject has to
.be taken into account when ascertaining an individual's reactivity and
habituation to an autonomic index.

The discrepancy in findings between the two techniques of deter-
mining a subject's habituation to the PSI may be attributed te certain

methodological differences and inadequacies. First, in the Chi-Square
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analysis adjusted beta weights should have been computed to correct for
initial value effects. However, even the procedure of utilizing adjusted
beta weights has some short-comings. The procedure only adjusts the inter-
cept and does not partial out the variance associated with the first trial
from the remaining data points on the regression line. The repeated
ANCOVA adjusts all trials and should be the method of choice in these
situations.

The fact that subjects in this study responded to the PSI with
changes in their skin potential rather than their heart rate activity
may be seen as an example of "directional fractionation'" (Lacey & Lacey,
1958a, 1970). That is, individuals have a propensity to analyze and
respond to stimulus situations with specific autonomic systems and not
others. McGuinness (1973) obtained similar results in a habituation
study using blood volume and heart rate as dependent variables. She
found no differences in heart rate for anxious and nonanxious subjects
during a habituation series and in an orienting situation. She suggests
that heart rate may not be an appropriate measure for differentiating
individuals with different levels of anxiety in studies using stimuli
of moderate intensity, since there is no sympathetic arousal effect for
heart rate under these circumstances. She recommends that heart rate
recovery time be used in habituation studies. Thus, if this type of
variable was employed it may have provided the present investigation
with a more sensitive measure for examining heart rate during a habitu-
ation series.

Even though skin potential activity appeared to be the physiological
system that was most sensitive to presentations of the PSI, there was

some variation in the characteristics of skin potential activity present
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at a certain point in time. The frequency of SP responses seemed most
sensitive to change on the first PSI trial, while the magnitude of
positive and negative waves exhibited differential patterns over and
across PSI applications. Glaus and Kotses (1974) suggest that skin
potential phenomena, not unlike autonomic systems in general, are quite
complex and that individuals have an idiosyncratic pattern of skin poten—
tial activity. Thus, not only will a person have a propensity to res-—
pond with a particular autonomic system, but will also exhibit a pre-
disposition to react with a certain characteristic of that system, such
as negative as opposed to positive SP waves. Therefore, it may be more
appropriate to use single organism designs instead of the group approach
in research employing electrodermal measures. In fact, Glaus and Kotses
recommend that alternatives to group designs be used in skin potential
studies if less equivocal results are to be obtained.

In terms of elucidating the variables that best predict4 habitua-
tors from nonhabituators, four types of variables were found to distin-
guish these two groups. The first type dealt with a subject's disposi-
tional characteristics: whether he/she is an anxious person in general
(trait anxiety) and whether he/she is a "repressor" or "sensitizer".

The second area dealt with the person's sex. This is not surprising
since males and females responded to the first PSI trial and subsequent
presentations in a different fashion. The third group of variables were
concerned with subjects' behavioral manifestations of anxiety as measur-
ed by the laboratory assistant's behavioral check list. Individuals

rated as being anxious during the experiment were more likely to be

4 . . .

The variables selected were those that were present in the final solu-
tion of the stepwise regression procedure on four or more criterion
variables.
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classified as nonhabituators. Finally, the frequency of positive waves
and the total frequency of SP responses distinguished habituators from
nonhabituators. The fact that the positive wave is slow to habituate
and was found to be a salient variable in differentiating the electro-
dermal activity of males and females probably influenced its importance
as a predictor variable. However, the low values of the adjusted multi-
ple correlation coefficients (adjusted for shrinkage) suggest that
these results be viewed with caution and that further research be carried
out to determine these variables' predictive utility.

Summary and Recommendations

The obtrusiveness of autonomic measures was found to be a salient
factor in psychophysiological research and could confound the evaluation
of the theoretical constructs being investigated in a particular study.
More precisely, the PSI was observed to be an intrusive instrument which
affected subjects' electrodermal responding. Also, the obtrusiveness of
this device was found to be a complex phenomenon in that it was affected
by an individual's sex and anxiety level. Anxious males and females
exhibited their own specific pattern of responding on the first PSI trial
and over PSI presentations.

The results of this study illustrate that further research needs to
be carried out on the obtrusiveness of psychophysiological measures.
Other devides besides the PSI should be investigated. Also, the effects
of variables like subjects' sex, experimenter characteristics, anxiety
level, and nature of the experimental situation on obtrusiveness must be
researched. Furthermore, skin potential phenomena in general must be
studied in more detail. The effects of sex and anxiety level on skin

potential characteristics should be ascertained. In addition, studies
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should be designed which can determine the types of skin potential
responses that are present in situations demanding environmental "intake"
or "rejection". Finally, more sensitive dependent variables and more
appropriate experimental designs should be employed to clarify some of

the ambiguities in the results of electrodermal research.



76
REFERENCES

Adair, J. G, The Human Subject: The Social Psychology of the

Psychological Experiment. Boston: Little, Brown and Company, 1973.

Alfert, E. Comparison of responses to a vicarious and a direct threat
situation. Journal of Experimental Research in Personality, 1966,
1, 179-186.

Alfert, E. An idiographic analysis of personality differences between
reactors to a vicariously experienced threat and reactors to direct
threat. Journal of Experimental Research in Personality, 1967, 2,
200-207.

Altrocci, J., Parsons, 0., & Dickoff, H. Changes in self-ideal discre-

pancy in repressors and sensitizers. Journal of Abnormal and Social

Psychology, 1960, 61, 67-72.

Anastasi, A. Differential Psychology, (3rd, ed.,). New York: Macmillan,
1958,

Averill, J. R., Olbrich, E., & Lazarus, R. Personality correlates of
differential responsiveness to direct and vicarious threat. Journal

of Personality and Social Psychology, 1972, 21, 25-29.

Averill, J. R. & Opton, E. M. Psychophysiological assessment: rationale

and problems. In P. McReynolds (Ed.), Advances in Psychological

Assessment, Vol. 1, Palo Alto, California: Science and Behavior

Books, 1968,

Beam, J. C. Serial learning and conditioning under real-life stress.

Journal of Abnormal and Social Psychology, 1955, 51, 543-551.

Berry, J. L. & Martin, B. GSR reactivity as a function of anxiety,
instructions and sex, Journal of Abnormal and Social Psychology,
1957, 54, 9-12,

Blaylock, B. Some antecedents of directional fractionation: effects of
"intake-rejection", verbalization requirements, and threat of shock
on heart rate and skin conductance. Psychophysiology, 1972, 9,
40-52.




77
Bogdonoff, M. D., Brehm, L., & Black, K. The effect of the experimen-
ter's role upon subjects' response to an unpleasant task. Journal

of Psychosomatic Research, 1964, 8, 137-143.

Bohlin, G. The relationship between arousal level and habituation of the

orienting reaction. Physioclogical Psychology, 1973, 1, 308-312.

Bohlin, G. Delayed habituatiom of the electrodermal orienting response
as a function of increased level of arousal. Psychophysiology,

1976, 13, 345-351.

Burstein, K., Fenz, W., Bergeron, J., & Epstein, S, A comparison of
skin potential and skin resistance responses as measures of emot-

ional responsivity. Psychophysiology, 1965, 2, 14-24.

Byrne, D, The repression-sensitization scale: rationale, reliability,

and validity. Journal of Personality, 1961, 29, 334-349.

Byrne, D. Repression-sensitization as a dimension of personality. In

B.A. Maher (Ed.), Progress in experimental personality research.

New York: Academic Press, 1964.

Byrne, D., Barry, J., & Nelson, D. Relation of the revised repression-
sensitization scale to measures of self-description. Psychological

Reports, 1963, 13, 323-334,

Campbell, D. T., Factors relevant to the validity of experiments in

social settings. Psychological Bulletin, 1957, 54, 297-312,

Campbell, D. T., & Fiske, D, W. Convergent and discriminant validation
by the multitrait-multimethod matrix. Psychological Bulletin, 1959,
56, 81-105,

Campbell, D. T. & Stanley, J. C. Experimental and quasi-experimental
designs for research on teaching. In N. L. Gage (Ed.), Handbook of

research on teaching. Chicago: Rand-McNally, 1963.

Carroll, D. & Pokova, J. The effects of threat of shock on SCR habitua-
tion to simple auditory stimuli. Physiological Psychology, 1976,
4, 94-96.

Chapman, L. J., Chapman, J. P., & Brelje, T. Influence of the experi-
menter on pupillary dilation to sexually provocative pictures.

Journal of Abnormal Psychology, 1969, 74, 396-400.




78
Christie, M. J., Cort, J, & Venables, P, H. Individual differences in
post prandial state: Laboratory explorations with palmar skin

potentials. Journal of Psychosomatic Research, 1976, 20, 501-508.

Christie, M. J., & Venables, P. H. Characteristics of palmar skin
potential conductance in relaxed human subjects. Psychophysiology,

1971, 8, 525-532.

Christie, M. J. & Venables, P, H. Change in palmar skin potential level
during relaxation after stress, Journal of Psychosomatic Research,

1974, 18, 301-306.

Cohen, R, A. & Cohen, M. D. Research in psychotherapy: A preliminary
report, Psychiatry, 1961, 24, 46-61.

Cronbach, L. J. Response sets and test validity. Educational and

Psychological Measurement, 1946, 6, 475-494,

Crowne, D, P. & Marlowe, D. A new scale of social desirability inde-
pendent of psychopathology. Journal of Consulting Psychology,
1960, 24, 349-354.

Crowne, D. P. & Marlowe, D, The approval motive., New York: Wiley,
1964,

Dabbs, J., Johnson, J., & Leventhal, H. Palmar sweating: A quick
and simple measure., Journal of Experimental Psychology, 1968,

78, 347-350.

Davis, J. F,, Malmo, R., & Shagass, C. Electromyographic reaction to
strong auditory stimulation in psychiatric patients. Canadian

Journal of Psychology, 1954, 8, 177-188.

Deane, G, E. Human heart rate responses during experimentally induced

anxiety, Journal of Experimental Psychology, 1961, 61, 489-493.

Deane, G. E. Human heart rate responses during experimentally induced
anxiety: Effects of instructions on acquisition. Journal of

Experimental Psychology, 1966, 71, 772-773.

Deane, G. E. Cardiac activity during experimentally induced anxiety.

Psychophysiology, 1969, 6, 17-30.




79

Duffy, E. Activation and behavior. New York: John Wiley & Sons, 1962.

Duffy, E. Activation. In N. S. Greenfield and R. A. Sternbach (Eds.),
Handbook of Psychophysiology. New York: Holt, Rinehart & Winston,
1972.

Edwards, D. C., & Alsip, J. Intake-rejection, verbalization and affect:
Effects on heart rate and skin conductance. Psychophysiology, 1969,
6, 6-12.

Elliot, R. Effects of uncertainty about the nature and advent of a
noxious stimulus (shock) upon heart rate. Journal of Personality

and Social Psychology, 1966, 3, 353-356.

Epstein, S., & Clarke, S. Heart rate and skin conductance during ex-
perimentally induced anxiety: Effects of anticipated intensity of

noxious stimulation and experience. Journal of Experimental

Psychology, 1970, 84, 105-112.

Fisher, L. E., & Kotses, H. Race differences and experimenter race

effect in GSR. Psychophysiology, 1973, 10, 578-582.

Fisher, L. E., & Kotses, H. Experimenter and subject sex effects in
the skin conductance response. Psychophysiology, 1974, 11,
191-196.

Forbes, T. W. Problems in measurement of electrodermal phenomena-
choice of method and phenomena-potential impedance, resistance.

Psychophysiology, 1964, 1, 26-30.

Forbes, T. W., & Bolles, M. M. Correlation of the response potentials
of the skin with "exciting" and '"non-exciting'" stimuli. Journal of

Psychology, 1936, 2. 273-285.

Gatchel, R. J., & Gaas, E. The effects of arousal level on short and

long-term habituation of the orienting response. Physiological

Psychology, 1976, 4, 66-68.

Gaviria, B., Coyne, L., & Thetford, P. E. Correlation of skin potential

and skin resistance measures. Psychophysiology, 1969, 5, 465-477.

Glaus, K., & Kotses, H. Differential classical conditioning of positve
and negative skin potentials. Journal of Experimental Psychology,

1974, 102, 95-100.




80
Goldberg, P. A. Expectancy, choice and the other person. Journal of

Personality and Social Psychology, 1965, 2, 685-691.

Goldstein, L. D., & Lanyon, R. I. Readings in personality assessment.

New York: John Wiley & Sons, 1971.

Graham, F. K., & Clifton, R. C. Heart-rate changes as a component of

the orienting response. Psychological Bulletin, 1966, 65, 305-320.

Graham, L. A., Cohen, S. I., & Shmavonian, B. M. Sex differences in

autonomic responses during instrumental conditioning. Psychosomatic

Medicine, 1966, 28, 264-271.

Haggard, E. A., Hiken, J., & Isaacs, K. Some effects of recording and
filming on the psychotherapeutic process. Psychiatry, 1965, 28,
169-191.

Haney, J. N., & Euse, F. J. Skin conductance and heart rate responses to
neutral, positive and negative imagery: Implications for covert

behavior therapy procedures. Behavior Therapy, 1976, 7, 494-503.

Hare, R. D. Denial of threat and emotional response to impending
painful stimulation. Journal of Consulting Psychology, 1966, 30,
359-361.

Hare, R. D. Cardiovascular components of orienting and defensive

responses. Psychophysiology, 1972, 9, 606-614.

Hare, R. D. Orienting and defensive responses to visual stimuli.

Psychophysiology, 1973, 10, 453-464.

Hare, R. D., Wood, K., Britain, S., & Frazella, J. Autonomic responses
to affective visual stimulation: Sex differences. Journal of

Experimental Research in Personality, 1971, 5, 14-22.

Harrison, J. The behavior of the palmar sweat glands in stress.

Journal of Psychosomatic Research, 1964, 8, 187-191.

Harrison, J., Mackinnon, P., & Monk-Jones, M. Behavior of the palmar

sweat glands before and after operation. Clinical Science, 1962,

23, 371-377.



81
Hart, J. D. Physiological responses of anxious and normal subjects
to simple signal and non-signal auditory stimuli. Psychophysiology,
1974, 11, 443-451.

Haywood, H,, & Spielberger, C. Palmar sweating as a function of indi-
vidual differences in manifest anxiety. Journal of Personality and

Social Psychology, 3, 103-105.

Hersen, M,, & Bellack, A.S. Behavioral Assessment: A Practical Hand-

book. Oxford: Pergamon, 1976.

Hicks, R. Experimenter effects on the physiological experiment.

Psychophysiology, 1970, 7, 10-17.

Hodges, W.,, & Spielberger, C. The effects of threat of shock on heart
rate for subjects who differ in manifest anxiety and fear of

shock. Psychophysiology, 1966, 2, 287-294.

Howe, E. S. GSR conditioning in anxiety states, normals, and chronic
and functional schizophrenic subjects. Journal of Abnormal and

Social Psychology, 1958, 56, 183-189.

Hupka, R., & Levinger, G, Within subject correspondance between skin
conductance and skin potential under conditions of activity and

passivity. Psychophysiology, 1967, 4, 161-167.

Jackson, J. C. Amplitude and habituation of the orienting reflex as a

function of stimulus intensity. Psychophysiology, 1974, 11,647-658.

Johnson, J. E., & Dabbs, J. M. Enumeration of active sweat glands, a
simple physiological indicator of psychological changes, Nursing
Research, 1967, 16, 273-276.

Kagan, J., & Lewis, M. Studies of attention in the human infant.

Merrill-Palmer Quarterly, 1965, 11, 95-127,

Kagan, J., & Rosman, B. Cardiac and respiratory correlates of attention
and analytic attitude. Journal of Experimental Child Psychology,
1964, 1, 50-63.

Kaiser, D. N., & Sandman, C. A, Physiological patterns accompanying
complex problem solving during warning and nonwarning conditions.
Journal of Comparative and Physiological Psychology, 1974, 83,
357-363,




82

Kaoukis, G. T. Further validation of three tests identified as
potential indicators of psychological risk, and the assessment of
a behavioral prevention program. Unpublished Honors Thesis, McGill

University, 1976.

Katkin, E. S. Relationship between manifest anxiety and two indices of

autonomic response to stress. Journal of Personality and Social

Psychology, 1965, 2, 324-333.

Kelly, D. H. Measurement of anxiety by forearm blood flow. British
Journal of Psychiatry, 1966, 112, 789-798.

Kimmel, H. D., & Kimmel, E. Sex differences in adaptation of the GSR
under repeated applications of a visual stimulus. Journal of

Experimental Psychology, 1965, 70, 536-537.

King, M. Prevention of maladaptive avoidance responses through observa-
tional learning: An analogue study. Unpublished doctoral disserta-

tion, McGill University, 1975.

Kopacz, F. M., & Smith, B. D. Sex differences in skin conductance
measures as a function of threat. Psychophysiology, 1971, 8,
293-303.

Korn, J. H., & Moyer, K. E. Effects of set and sex on the electrodermal

orienting response. Psychophysiology, 1968, 4, 453-459.

Kuno, Y. Human perspiration. Springfield: Charles Thomas, 1956.

Lacey, J. I. Psychophysiological approaches to the evaluation of
psychotherapeutic process and outcome. In E. A. Rubinstein and
M. B. Parloff (Eds.), Research in psychotherapy. Washington,
D. C.: APA, 1959.

Lacey, J. I. Somatic response patterning and stress: Some revisions
of activation theory. In M. H. Appley and R. Trumbull (Eds.),

Psychological stress: Issues in research. New York: Appleton-

Century-Crofts, 1967.

Lacey, J. I., Kagan, J., Lacey, B. C., & Moss, H. The visceral level:
situational determinants and behavioral correlates of autonomic

response patterns. In P. H. Knapp (Ed.), Expressions of the




83

emotions in man. New York: International University Press, 1963.

Lacey, J. I., & Lacey, B. C. Verification and extension of the principle
of autonomic response-stereotypy. American Journal of Psychology,
1958a, 71, 50-73.

Lacey, J. I., & Lacey, B. C. The relationship of resting autonomic
activity to motor impulsivity. Proceedings of the Association for

Research in Nervous and Mental Disease, 1958b, 36, 144-209.

Lacey, J. I., & Lacey, B. U. Some autonomic-central nervous system

interrelationships. In P. Black (Ed.), Physiological correlates of

emotion. New York: Academic Press, 1970.

Lader, M. H. Psychophysiological aspects of anxiety. In M. H. Lader
(Ed.), Studies of Anxiety. London: Headley 1969.

Lader, M. H., & Mathews, A. M. A physiological model of phobic anxiety
and desensitization. Behavior Research and Therapy, 1968, 6,
411-421.

Lader, M. H., & Wing, L. Habituation of the psychogalvanic reflex
in patients with anxiety states and in normal subjects. Journal of

Neurology, Neurosurgery, and Psychiatry, 1964, 27, 210-218.

Lader, M. H., & Wing, L. Physiological measures, sedative drugs and

morbid anxiety. London: Oxford University Press, 1966.

Lamb, R., & Mahl, G. Manifest reactions of patients and interviewers
to the use of sound recording in the psychiatric interview.

American Journal of Psychiatry, 1956, 112, 731-737.

Lazarus, R. S. Psychological stress and the coping process. New York:

McGraw-Hill, 1966.

Lazarus, R. 5. Cognitive and personality factors underlying threat

and coping. In M. H. Appley and R. Trumbull (Eds.), Psychological

stress: Issues in research. New York: Appleton-Century-Crofts,
1967.

Lazarus, R. S., & Alfert, E. The short-circuiting of threat by experi-
mentally altering cognitive appraisal. Journal of Abnormal and

Social Psychology, 1964, 69, 195-205.




84

Leiderman, P. H., & Shapiro, D. Studies on the galvanic skin potential
level: Some behavioural correlates. Journal of Psychosomatic

Research, 1964, 7, 277-281.

Leitenberg, H., Agras, W. S., Butz, R., & Wincze, J. Relationship
between heart rate and behavior change during the treatment of

phobias. Journal of Abnormal Psychology, 1971, 78, 59-68.

Lore, R. K. Palmar sweating and transitory anxiety in children. Child

Development, 1966, 37, 115-123.

Loveless, E., & Thetford, P. Interpretation and conditioning of the
positive and negative components of the skin potential response.

Psychological Record, 1966, 16, 357-360.

Lyken, D. T., Miller, R. D., & Strahan, M. Some properties of skin
conductance and skin potential. Psychophysiology, 1968, 5, 253.

Lyken, D. T., Rose, R., Luther, B., & Maley, M. Correcting psychophy-
siological measurements for individual differences in range.

Psychological Bulletin, 1966, 66, 481-484.

Lyman, R. Heart rate response to real and imagined stress. Unpublished

doctoral dissertation, McGill University, 1970.

Mackinnon, P., Mackinnon, I., & Williams, E. Effect of altitude on

basal palmar sweating. British Medical Journmal, 1959, 1, 199-201.

Mackinnon, P., Monk-Jones, M., & Fotherby, K. A study of various
indices of adreno-cortical activity during 23 days at high

altitude. Journal of Endocrinology, 1963, 26, 555-566.

Malmo, R. B. Activation: a neurophysiological dimension. Psychological

Review, 1959, 66, 367-386.

Malmo. R. B., & Shagass, C. Studies of blood pressure in psychiatric

patients under stress. Psychosomatic Medicine, 1952, 14, 82-93.

Malmo, R. B., Shagass, C., & Helsam, R. Blood pressure response to the
repeated brief stress in psychoneurosis: a study of adaptation.

Canadian Journal of Psychology, 1951, 5, 167-179.

Maltzman, I., Smith, M., Kantor, W., & Mandell, M. Effects of stress on

habituation of the orienting reflex. Journal of Experimental




85
Psychology, 1971, 87, 207-214.

Martin, B. The assessment of anxiety by physiological behavioural
measures. Psychological Bulletin, 1961, 58, 234-255.

Martin, I., & Venables, P. H. Mechanisms of palmar skin resistance

and potential. Psychological Bulletin, 1966, 65, 347-357.

McGuinness, D. Cardiovascular responses during habituation and mental
activity in anxious men and women. Biological Psychology, 1973,

1, 115-123.

Mednick, S. A. Generalization as a function of manifest anxiety and

and adaptation to psychological experiments. Journal of Consulting

Psychology, 1957, 21, 491-494,

Melamed, B. G., Hawes, R., Hutcherson, S., & Fleece, L. Fear level, pre-
vious experience and the effects of film modeling in dentistry.
Paper presented at the American Association for Dental Research,

Las Vegas, Nevada, 1977.

Miller, L. H. Tonic and phasic properties of the galvanic skin

potential (GSP). Psychophysiology, 1970, 6, 649.

Montagu, J. D., & Coles, E, M. Mechanism and measurement of the
galvanic skin response. Psychological Bulletin, 1966, 65,
261-279.

Moos, R. H. Behavioural effects of being observed: reactions to a

wireless radio transmitter. Journal of Consulting and Clinical

Psychology, 1968, 32, 383-388.

Neary, R. S., & Zuckerman, M. Sensation seeking, trait and state

anxiety, and the electrodermal orienting response. Psycho-
physiology, 1976, 13, 205-211,
Niemela, P. Electrodermal responses as a function of quantified

threat. Scandinavian Journal of Psychology, 1969a, 10, 49-56,

Niemela, P. Heart rate responses during anticipation of an electric
shock of variable probability. Scandinavian Journal of Psychology,
1969b, 10, 232-242.




86

Obrist, P. A. Cardiovascular differentiation of sensory stimuli.

Psychosomatic Medicine, 1963, 25, 450-459.

Obrist, P. A., Webb, R. A., Sutterer, J. R., & Howard, J. L. The
cardiac-somatic relationship: Some reformulations. Psychophy-

siology, 1970, 6, 569-587.

0'Connell, D. N., Tursky, B., & Evans, F. J. Normality distribution
of resting palmar skin potential. Psychophysiology, 1967, 4,
151~155.

Opton, E. M., & Lazarus, R. S. Personality determinants of psycho-
physiological response to threat: a theoretical analysis and
an experiment. Journal of Personality and Social Psychology,

1967, 6, 291-303.

Orne, M. T. On the social psychology of the psychological experi-
ment: with particular reference to demand characteristics and

their implications. American Psychologist, 1962, 17, 776-783.

Orne, M. T., & Evans, F. J. Social control in the psychological
experiment: Antisocial behavior and hypnosis. Journal of

Personality and Social Psychology, 1965, 1, 189-200.

Pronko, N. H. Biotelemetry: psychology's newest ally. Psychological
Record, 1968, 18, 93-100.

Purcell, K., & Brady, K. Adaptations to the invasion of privacy:
monitoring behavior with a miniature radio transmitter. Merrill-

Palmer Quarterly, 1966, 12, 242-254.

Raskin, D. C., Kotses, H., & Bever, J. Autonomic indicators of

orienting and defensive reflexes. Journal of Experimental

Psychology, 1969, 80, 423-433.

Razran, G. The observable unconscious and inferable conscious in
Soviet psychophysiology: interoceptive conditioning, semantic
conditioning and the orienting reflex. Psychological Review,

1961, 68, 81-147.




87
Rinquist, W. N., & Ross, L. E. The relation between psychological
measures of emotionality and performance in eyelid conditioning.

Journal of Experimental Psychology, 1959, 57, 329-332.

Rinquist, W. N., & Spence, K. W. Performance in eyelid conditioning
related to changes in muscular tension and physiological
measures of emotionality. Journal of Experimental Psychology,
1959, 58, 417-422.

Roberts, R., & Renzeglia, G. The influence of tape recording on

counseling. Journal of Counseling Psychology, 1965, 12, 10-16.

Rosenberg, M. J. The conditions and consequences of evaluation
apprehension. In R. Rosenthal and R. Rosnow (Eds.), Artifact in

behavioural research. New York: Academic Press, 1969.

Rosenthal, R. Experimenter effects in behavioral research. New York:

Appleton-Century-Crofts, 1966.

Rosenthal, R. Covert communication and tacit understanding in the
psychological experiment. Psychological Bulletin, 1967, 67
356-367.

Scarpetti, W. L. The repression-sensitization dimension in relation
to impending painful stimulation. Journal of Consulting and

Clinical Psychology, 1973, 40, 377-382.

Schacter, S., & Singer, J. E. Cognitive, social and physiological
determinants of emotional state. Psychological Review, 1962, 69,
379-399.

Shapiro, D., & Leiderman, P. H. Studies on the galvanic skin potential
level: Some statistical properties. Journal of Psychosomatic

Research, 1964, 7, 269-275.

Shmavonian, B. M., Miller, C. H., & Cohen, S. I. Differences among
age and sex groups in electrodermal conditioning.

Psychophysiology, 1968, 5, 119-131.

Silverman, I. The human subject in the psychological laboratory.

New York: Pergamon Press, 1977.



88

Silverman, I., & Kleinman, D. A response deviance interpretation of
the effects of experimentally induced frustration on prejudice.

Journal of Experimental Research in Personality, 1967, 2, 150-153.

Silverman, I, & Shulman, A. D. A conceptual model of artifact in

attitude change studies. Sociometry, 1970, 33, 97-107.

Snortum, J. R., & Wilding, F. W. Temporal estimation and heart rate
as a function of repression-sensitization score and probability
of shock. Journal of Consulting and Clinical Psychology, 1971,
37, 417-422.

Sockolov, E. N. Perception and the conditioned reflex. New York:

Macmillan, 1963.

Spence, K. W. Behavior theory and conditioning. New Haven: Yale

University Press, 1956.

Spence, K. W. A theory of emotionally based drive (D) and its
relation to performance in simple learning situations. American

Psychologist, 1958, 13, 131-141.

Spence, K. W. Anxiety (drive) level and performance in eyelid

conditioning. Psychological Bulletin, 1964, 61, 129-139.

Spence, K. W., Faber, I., & Taylor, E. The relation of electric
shock and anxiety to level of performance in eyelid conditioning.

Journal of Experimental Psychology, 1954, 48, 404-408.

Spence, K. W., & Spence, J. T. The motivational components of manifest
anxiety: Drive and drive stimuli. In C. D. Spielberger (Ed.),

Anxiety and Behavior. New York: Academic Press, 1966.

Stewart, M. A., Winokur, G., Stern, J. A., Guze, S. B., Pfeiffer, E.,
& Hornung, F. Adaptation and conditioning of the GSR in psychia-
tric patients. Journal of Mental Science, 1959, 105, 1102-1111.

Sutarman, R., & Thomson, M. A new technique for enumerating active

sweat glands in man. Journal of Physiology, 1952, 117, 51.

Taylor, J. A. A personality scale of manifest anxiety. Journal of

Abnormal and Social Psychology, 1953, 48, 285-290.




89

Taylor, J. A. Drive theory and manifest anxiety. Psychological
Bulletin, 1956, 53, 303-320.

Taylor, J. A. The effects of anxiety level and psychological stress
on verbal learning. Journal of Abnormal and Social Psychology,

1958, 57, 55-60.

Taylor, S. P., & Epstein, S. The measurement of autonomic arousal.

Psychosomatic Medicine, 1967, 29, 514-525.

Thomson, M. L., & Sutarman, R. The identification and enumeration of
active sweat glands in man from plastic impressions of the skin.

Transactions of the Royal Society of Tropical Medicine and

Hygiene, 1953, 47, 412-417.

Underwood, B. J. Psychological Research. New York: Appleton-

Century- Crofts, 1957.

Uno, T., & Grings, W. W. Autonomic components of orienting behavior.

Psychophysiology, 1965, 1, 311-321.

Venables, P. H. The relationship between level of skin potential
and fusion of paired light flashes in schizophrenic and
normal subjects. Journal of Psychiatric Research, 1963, 1,

279-286.

Venables, P. H., & Martin, I. Skin resistance and skin potential.

In P. H. Venables and I. Martin (Eds.), Manual of Psychophy-

siological Methods. Amsterdam: North-Holland, 1967.

Venables, P. H., & Sawyer, E. On the measurement of the level of
skin potential. British Journal of Psychology, 1963, 54,
257-260.

Venables, P. H., & Wing, J. K. Level of arousal and sub-classification

of schizophrenia. Archives of General Psychiatry, 1962, 7, 114-119.

Watts, J. M. Anxiety and the habituation of the skin conductance

response. Psychophysiology, 1975, 12, 596-601.

Webb, E. J., Campbell, D. T., Schwartz, R. D., & Sechrest, L.
Unobtrusive Measures: Nonreactive Research in the Social Sciences.

Chicago: Rand McNally, 1966.




90

Weisenberg, M., Kreindler, M. L., Schachat, R., & Werboff, J. Inter-
preting palmar sweat prints: A not-so~-simple measure. Journal of

Psychosomatic Research, 1976, 20, 1-6.

Wing, L. Physiological effects of performing a difficult task in
patients with anxiety states. Journal of Psychosomatic Research,

1964, 7, 283-294,

Yamazaki, K., Watanabe, T., & Niimi, Y. Orienting components of the
skin potential reflex in classical conditioning. Japanese Journal

of Psychology, 1969, 40, 98-102.

Zuckerman, M., & Lubin, B. Manual for the Multiple Affect Adjective

Check List. San Diego: Educational and Industrial Testing

Service, 1965.



91
APPENDIX A

Palmar Sweat Technique

The Palmar Sweat Technique depends on the emission of sweat from
active glands into a solidifying plastic film. The plastic substance
used is immiscible with moisture and consequently leaves bubbles or
holes in the print which mark the sites of active sweat glands. After
thoroughly drying the skin with absorbent tissue, the following solution

is applied to the finger with a single dab of a cork stopper or brush:

Polyvinyl formal (Forvar 15/95E: Monsanto Chemicals) 5 gm.
Butyl phthalate 10 ml.,
Semi~colloidal dispersion of graphite in

trichloethylene (dag 155: Acheson Colloids Co.) 20 gm.
Ethylene dichloride 100 ml.

Butyl phthalate is used to strengthen the print whereas graphite
provides greater visual contrast.

When the solvent has evaporated (within 10-30 seconds), the print
is covered with a piece of Scotch "Magic" transparent tape and lifted
off the finger. The tape and film are then mounted on a microscope
slide.

For scoring, the print is enlarged 10 diameters with a microscope
and the active sweat glands simply counted. These glands appear as
holes along the ridges of the print. Scoring is facilitated by using a
template covering the appropriate area, in this case, 2mm2 . The same
area on an individual's finger is easily located in subsequent prints

by reference to skin landmarks visible on the print.
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APPENDIX B

Pre-Experiment Questionnaire
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Health and Opinion Survey

This survey consists of numbered stestements. Read each statement and

decide whether it is true as applied to you or false as applied to you.

You are to mark your answers on the answer sheet you have. If a state-
ment is TRUE or MOSTLY TRUE as applied to you, blacken between the lines
in the column headed T. 1If a statement is FALSE or NOT USUALLY TRUE as
applied to you, blacken between the lines in the column headed F. If a
statement does not apply to you or if it is something that you don't

know about, make no mark on the answer sheet.

Remember to give YOUR OWN opinion of yourself. Do not leave any blank

spaces if you can avoid it.

In marking your answers on the answer sheet be sure that the number of

the statement agrees with the number on the answer sheet. Make your

marks heavy and black. Erase completely any answer you wish to change.

Do not make any marks on the question sheets.

Remember to try to make some answer to every statement.

NOW TURN THE PAGE AND GO AHEAD



10.

11.

12.

13.

14.

15.

16.

17.

18.

I have a good appetite.

I wake up fresh and rested most
mornings.

I am easily awakened by noise.
I like to read newspaper
articles on crime.

My hands and feet are usually
warm enough.

My daily life is full of things
that keep me interested.

I am about as able to work as
I ever was.

There seems to be a lump in
my throat much of the time.

I enjoy detective or mystery
stories.

Once in a while I think of
things too bad to talk about.
I am very seldom troubled

by constipation.

At times I have fits of
laughing and crying that

I cannot control.

I am troubled by attacks

of nausea and vomiting.

I feel that it is certainly
best to keep my mouth shut
when I'm in trouble.

At times I feel 1like swearing.
I find it hard to keep my
mind on a task or job.

I seldom worry about my
health.

At times I feel like

smashing things.

19.

20.

25.

26.

27.

28.
29.

30.

31.

32.

94

I have had periods of days,

weeks, or months when I couldn't

take care of things because I
couldn't get going.

My sleep is fitful and
disturbed.

Much of the time my head seems
to hurt all over.

I do not always tell the truth.
My judgement is better than it

ever was.

. Once a week or oftener I feel

suddenly hot all over, without
apparent cause.

I am in just as good physical
health as most of my friends.
I prefer to pass by school
friends, or people I know but
have not seen for a long time,
unless they speak to me first,
I am almost never bothered by
pains over the heart or in my
chest.

I am a good mixer,

Everything is turning out just
like the prophets of the Bible
said it would.

I do not read every editorial
in the newspaper every day.

I sometimes keep on at a thing
until others lose their
patience with me.

I wish I could be as happy as

others seem to be.



33.

34,
35.
36.
37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

I think a great many people
exaggerate their misfortunes
in order to

and help of

gain the sympathy
other.

I get angry sometimes.
Most of the time T feel blue.
I sometimes tease animals.

I am certainly lacking in
self-confidence.

I usually feel that life is
worthwhile.

It takes a lot of argument to
convince most people of the
truth.

Once in a while I put off
until tomorrow what I ought

to do today.

I think most people would

lie to get ahead.

I do many things which I
regret afterwards (I regret
things more often than

others seem to).

I go to church almost every
week.

I have very few quarrels with
members of my family.

I believe in the second coming
of Christ.

My hardest battles are with
myself.

I have little or no trouble
with my muscles twitching or
jumping.

I don't seem to care what

happens to me.

49.

50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

95

Sometimes when I am not feeling
well
Much

I am cross.

of the time I feel as if I
have
I am happy most of the time.
Some
feel

what

people are so bossy that I
like doing the opposite of
they request, even though
I know they are right.

Often I feel as if there were a
tight band about my head.

My table manners are not quite
as good at home as when I am
out in company.

1 seem to be about as capable
and smart as most others around
me.

Most people will use somewhat
unfair means to gain profit or
an advantage rather than to
lose it.

The sight of blood neither
frightens me nor makes me sick.
Often I can't understand why I
have been so cross and grouchy.
I have never vomited blood or
coughed up blood.

I do not worry about catching
disease.

At times my thoughts have raced
ahead faster than I could speak
them.

If I could get into a movie
without paying and be sure I was

not seen I would probably do it.

done something wrong or evil.



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
77.

I commonly wonder what hidden
reason another person may have
for doing something nice for
me.

I believe that my home life

is as pleasant as that of most
people I know.

Criticism or scolding hurts

me terribly.

My conduct is largely
controlled by the customs of
those about me.

I certainly feel useless at
times.

At times I feel like picking a
fist fight with someone.

I have often lost out on things
because I can't make up my mind
soon enough.

It makes me impatient to have
people ask my advice or
otherwise interrupt me.

I would rather win than lose

in a game.

Most nights I go to sleep
without thoughts or ideas
bothering me.

During the past few years I
have been well most of the time.
I have never had a fit or
convulsion.

I am neither gaining nor losing
weight.

I cry easily.

I cannot understand what I read

as well as I used to.

78.

79.

80.

8l.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
92.

93.

94.

96

I have never felt better in my
life than I do now.

I resent having anyone take me
in so cleverly that I have had
to admit that it was one on me.
I do not tire quickly.

I 1ike to study and read about
things
I like

that I am working at.
to know some important
people because it makes me

feel important.

What others think of me does
not bother me.

It makes me uncomfortable to
put on a stunt at a party even
when others are doing the same
sort of things.

I frequently have to fight
against showing that I am
bashful.

I have never had a fainting
spell.

I seldom or never have dizzy
spells.

My memory seems to be all right.
I am worried about sex matters.
I find it hard to make talk when
I meet new people.

I am afraid of losing my mind.

I am against giving money to
beggars.

I frequently notice my hand
shakes when I try to do some-
thing.

I can read a long while without

tiring my eyes.



95.

96.

97.

98.

99.

100.

101.

102.

103.
104.

105.

106.

107.

108.

109.

110.
111.

I feel weak all over much of
the time.

I have very few headaches.
Sometimes, when embarrassed,
I break out in a sweat which
annoys me greatly.

I have had no difficulty in
keeping my balance in walking.
I do not have spells of hay
fever or asthma.

I do not like anyome I know.
I wish I were not so shy.

I enjoy many different kinds
of play and recreation.

I like to flirt.

In walking I am very careful
to step over side walk cracks.
I frequently find myself
worrying about something.

I gossip a little at times.

I hardly ever notice my

heart pounding and I am
seldom short of breath.

I have at times stood in the
way of people who were trying
to do something, not because
it amounted to much but
because of the principle of
the thing.

I get mad easily and then get
over it soon.

I brood a great deal.

I have periods of such great
restlessness that I cannot

sit long in a chair.

112.

113.

114,
115.

116.

117.

118.

119.

120.

121.

122,

123.

124,

125.

126.
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I dream frequently about things

" that are best kept to myself.

I believe I am no more nervous
than most others.

I have few or no pains.
Sometimes without any reason or

even when things are going

.wrong I feel excitedly happy,.

"on top of the world".

I can be friendly with people
who do things which I consider
wrong.

Sometimes at elections I vote
for men about whom I know very
little.

I have difficulty in starting
to do things.

I sweat very easily even on
cool days.

It is safer to trust nobody.
Once a week or oftener I
become very excited.

When in a group of people I
have trouble thinking of the
right things to talk about.
When I leave home I do not
worry about whether the door
is locked and the windows
closed.

I do not blame a person for
taking advantage of someone
who lays himself open to it.
At times I am all full of
energy.

My eyesight is as good as it

has been for years.



127.

128.

129,

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141,

142,

I have often felt that
strangers were looking at

me critically.

I drink an unusually large
amount of water every day.
Once in a while I laugh at

a dirty joke.

I am always disgusted with

the law when a criminal is
freed through the arguments

of a smart lawyer.

I work under a great deal of
tension.

I am likely not to speak to
people until they speak to me.
I have periods in which I feel
unusually cheerful without any
special reason.

Life is a strain for me much
of the time.

In school I found it very
hard to talk before the class.
Even when I am with people I
feel lonely much of the time.
I think nearly anyone would
tell a lie to keep out of
trouble.

I am easily embarrassed.

I worry over money and business.
I almost never dream.

I easily become impatient with
people.

I feel anxiety about something

or someone almost all the time.

143.

144,

145.

146.

147.

148.

149,

150.

151.

152.

153.

154,
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Sometimes I become so excited
that I find it hard to get to
sleep.

I forget right away what people
say to me.

I usually have to stop and
think before I act even in
trifling matters.

Often I cross the street in
order not to meet someone I
see.

I often feel as if things were
not real.

I have a habit of counting
things that are not important
such as bulbs on electric
signs, and so forth.

I have strange and peculiar
thoughts.

I get anxious and upset when

I have to make a short trip
away from home.

I have been afraid of things
or people that I knew could
not hurt me.

I have no dread of going into
a room by myself where other
people have already gathered
and are talking.

I have more trouble concentra-
ting than others seem to have.
I have several times given up
doing a thing because I thought
to little of my ability.




155.

156.

157.

158.

159.

160.

161.

162.

163.
164.

165.

166,

167.

168.

Bad words, often terrible
words, come into my mind and
I cannot get rid of themn.
Sometimes some unimportant
thought will run through my
mind and bother me for days.
Almost every day something
happens to frighten me.

I am inclined to take things
hard.

I am more sensitive than

most other people.

At periods my mind seems to
work more slowly than usual.
I very sledom have spells of
the blues.

I wish I could get over
worrying about things I have
said that may have injured
other people's feelings.
People often disappoint me.

I feel unable to tell anyone
all about myself.

My plans have frequently seemed
so full of difficulties that I
have had to give them up.
Often, even though everything
is going fine for me, I feel
that I don't care about
anything.

I have sometimes felt that
difficulties were piling up so
high that I could not over-
come them.

I often think, "I wish I were

a child again."

169.

170.

171.

172.

173.

174.

175,

176.

177.

178.

179.

99

I have often met people who
were supposed to be experts
who were no better than I.

It makes me feel like a
failure when I hear of the
success of someone I know
well,

I am apt to take disappoint-
ments so keenly that I can't
put them out of my mind.

At times I think I am no good
at all.

I worry quite a bit over
possible misfortunes.

I am apt to pass up something
I want to do because others
feel that I am not going about
it in the right way.

I find it hard to set aside a
task that I have undertaken,
even for a short time.

I have several times had a
change of heart about my

life work.

I must admit that I have at
times been worried beyond
reason over something that
really did not matter.

I like to let people know where
I stand on things.

I have a daydream life about
which I do not tell other

people.



180. I have often felt guilty
because I have pretended to
feel more sorry about some-
thing than I really was.

181. I feel tired a good deal of
the time.

182. I sometimes feel that I am

about to go to pieces.

183. I cannot keep my mind on one

thing.
184. I blush as often as others.

185. I have diarrhea ("'the runs")

once a month or more.
186. I worry quite a bit over
possible troubles.

187. I practically never blush.

188. I am often afraid that I am

going to blush.

189. I have nightmares every few

nights.

190. I feel hungry almost all of the

time.

191. I have a great deal of stomach

trouble.

192. At times I lose sleep over
WOrry.

193. I am usually calm and not

easily upset.

194, It makes me nervous to have to

wait.
195. T have often felt that I
faced so many difficulties

I could not overcome them.

196. I do not have as many fears as

my friends.
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197. I am more self-conscious than

most people.

198. I am a very nervous person.

199, I don't like to face a

difficulty or make an

important decision.

200. I am very confident of myself.



101

APPENDIX C

Explanation given to subjects at the beginning of Session I

The present experiment deals with determining how young adults
physically react to a restful situation. To determine how you react
to such circumstances we are recording various physiological indices
like body temperature. The devices that I am going to place on the
fingers of your nondominant hand and your right ankle (show electrodes
and sensor) will help us find out about these factors. The procedure
will last approximately 20 minutes after which I will tell you more
about the study. Try to relax and remain as still as possible while
you are connected to the instruments so that we can obtain accurate
recordings. Also, do not talk while you are being monitored since this
affects your breathing patterns and hence our recordings. Save any
questions or comments for the end of the session when you will be
disconnected from the apparatus. I will be happy to discuss the

experiment with you then. Do you have any questions?
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APPENDIX D

Description of Laboratory Assistants

Both laboratory assistants were male undergraduate, psychology
students. They were trained in applying the PSI to the volar surface
of the skin using a high quality artist's brush. Also, they were
instructed in attaching the electrodes and in carrying out the relax-
ation procedure. They were not informed about the two experimental
conditions but were told that the study concentrated on the monitoring
of heart rate and skin potential responses during resting states.
Finally, they were offered acknowledgement in any ensuing publications
resulting from the study and a research fee for their services in the

experiment.



APPENDIX E

Name ... Age........ Sex......

Date.......oocoovuii. ... Highest grade completed in school. . ... .

DIRECTIONS: On this sheet you will find words which describe different
kinds of moods and feelings. Mark an & in the boxes beside the words
which describe how you feel ow - today. Some of the words may sound

alike, but we want you to check all the words-that describe your feelings.

Work rapidly.
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1
2
3

Ww 0 -3 O U s

34
35
36
37

39
40

42
43

{J active

{7} adventurous
73 affectionate
O afraid

[T agitated

{J agreeable
{Jj aggressive
L alive

[ alone

_ amiable

] amused

O angry

{J annoyed

O awful

] bashful

T bitter

O blue

} bored
{Jcalm

T cautious
7} cheerful

Ceclean

. [} complaining

] contented
] contrary

T eool

[0 cooperative
[ critical

O ecross

T eruel

[ daring

(O desperate
[J destroyed
T devoted

[ disagreeable
{0 discontented
[ discouraged
_ disgusted
{J displeased
{J energetic

{7 enraged

{7 enthusiastic
7 fearful

T fine

45 it

46 [Jforlorn
47 Jfrank
48 [Jfree

7497 friendly

50 [Jjfrightened
51 Jfurious
52 [Cgay

53 [Jgentle

54 (T}glad

55 {jgloomy
56 [Jgood

57 ] good-natured
58 Cjgrim

59 [ happy

80 [ healthy
61 ] hopeless
62 [ hostile

63 [Jimpatient
64 [Jincensed
65 [J indignant
66 [ inspired
67 (Jinterested
68 [Jirritated
69 ] jealous
70 (joyful

71 [ kindly

72 ]lonely

73 {]lost

74 [Jloving

75 [Jlow

76 [Jlucky

77 ] mad

78 [ mean

79 [} meek

80 ] merry

81 [ mild

82 [ miserable
83 [Jnervous
84 [Jobliging
85 [T offended
86 [Joutraged
87 [ panicky
88 []patient

104

H

89 ] peaceful
90 (] pleased
91 ] pleasant
92 [ polite
93 [ powerful
94 ] quiet

95 7] reckless
96 [ rejected
97 1 rough
98 ] sad

99 ] safe

100 [ satisfied
101 ] secure
102 [ shaky
103 ] shy

104 ] soothed
105 [J steady
106 (] stubborn
107 [J stormy
108 ] strong
109 77 suffering
110 [J sullen
111 [J sunk
112 [] sympathetic
113 ] tame
114 77 tender
115 (3
1168 T2 terrible
117 [ terrified
118 [7] thoughtful
119 [J timid

120 7 tormented
121 7 understwanding
122 [ unhappy
123 ] unsociable
124 [] upset

125 (] vexed

126 [J warm

127 [J whole

128 {J wild

129 [J willful
130 O wilted

131 7] worrying
132 ] young

tense
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APPENDIX F

Explanation given to subjects after Session I

As T mentioned before, the study is trying to determine how
students respond to restful situations. To check the reliability of
the results we obtained during this session and to see how consistent
resting states are, we need to hold another session where we can monitor
your responses under similar conditions. The recording procedures will
be the same as they were today except that in the next session several
chemical prints will be taken from your hand. These prints consist of
ink being applied to your fingers by brush at several intervals. It is
just another technique that will help show us what is involved when the
student is at rest and in a comfortable position. We didn't use this
instrument today because it is very reliable, and the prints provide a
discrete permanent record which only need to be taken once. Do you

have any questions? Lets schedule the next session for...
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APPENDIX G

A) Instructions for Induced Anxiety Condition

As I mentioned in the last session, we would like to have another
recording of how you respond to restful situations. However, we are
also interested in seeing how students react to stressful stimuli, so
you may receive a moderately painful shock to your right ankle through
the electrode attached to it. The probability that you will receive a
shock depends on whether the random number generator we are using to
select students for shock assigns you a value that results in shock
within the next 30 minutes. There will be no warning or signal suggest-
ing when the shock will occur. It could happen at the very beginning of
the experiment or just before the equipment is disconnected from your
body. The chemical prints do not signal the shock, there is no warning.
If you wish to withdraw from the study at this point you have the
option of doing so and will receive credit for the first session. The
monitoring procedure will be identical to the last session except for
the application of the sweat prints. Again, please remain as still and
quiet as possible. Save any questions or comments for after the experi-

ment.

B) Instructions for Nonanxious Control Condition

Today we will hook you up again to the equipment to get a second
record of your responses while you are resting. Remember that finger-
prints will be taken during this session. Again, remain as still and
quiet as possible. Save any questions or comments until after the

experiment.
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APPENDIX H

Experimental Outline for Session IT

H

1 k| 1 k] ] k] 1 1 1 1 1
REST BASELINE PSI1 PSI2 PSI3 PST4 PSI5 PSI6 PSI7 PSI8 REST
10min. 3min. 50s 60s 70s 80s 70s 60s 50s S5min.

s=seconds
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APPENDIX I

Assistant's Behavioral Rating Form
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Subject ‘s Name

Assistant®s Rating Form

1) Rate how anxious the subject was during the 10 min. rest period.

1 e |

1 1 T 1 1 T -+
1 2 3 4 5 6 7
indifferent very anxious

2) Rate how anxious the subject was during the last 3 min. before PSI.

| e |

1 3 5 6 7
indifferent very anxious

N He
&~

3) Rate how anxious the subject was when the electrodes were applied.

e | e |
EN oy

1 1 | 3 1
1 2 3 4 5 6 7
indifferent very anxious

4) Rate how anxious the subject was when the sweat prints were taken.

| he |

1 1 + 3 T T
1 2 4 5 6 7
indifferent very anxious

w Hs

5) Give an overall rating of this individual in terms of anxiety.

e |
ES o

1 2 3 4 5 7
relaxed very anxious

1

o H4

For the following items place a 1,2 or 4 next to the appropriate cate-
gory to indicate whether the event occurred during the periods described
in items 1,2 and 4, respectively.

Movement Check: a) no movement b) some movement ¢) extreme
movement

Movement Area: a) head b) torso ¢} arms-shoulders

d) hands e) legs f) other
Breathing Check: a) normal b) somewhat abnormal c) very
abnormal

Breathing Type: a) shallow-rapid

b) shallow-slow c¢) deep-rapid
d) deep-slow '

Comments:
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APPENDIX J
Post-Experiment Questionnaire

(Nonanxious Control Condition)
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Name:

Post-Experiment Questionnaire

Circle the choice that best decribes how you feel.

1) Rate the degree to which you found the experiment interesting.

T T T 3 1 T e

1 2 3 4 5 6 7

boring very
interesting

2) Rate how alert and attentive you were during the experiment.

1 T + T + T 1

1 2 3 4 5 6 7

indifferent very alert
& attentive

3) Rate how anxious you were during the experiment.

+ + + T e T 1

1 2 3 4 5 6 7

indifferent very anxious

4) Rate how anxious the application of the electrodes made you feel.

T T T 1 1 T T

1 2 3 4 5 6 7

indifferent very anxious

5) Rate how anxious the application of chemical prints made you feel.

e + T T T + T

1 2 3 4 5 6 7

indifferent very anxious

6) Did your heart rate change during the experiment? 1) yes 2) no

If yes, did it: 1) increase 2) decrease 3) change more than once

When did your heart rate change? 1) when you entered the laboratory

2) when the

taken 4) after the chemical prints 5) other (specify)

electrodes were attached 3) when the chemical prints were

7) Did the amount you sweat change during the experiment? 1) yes 2) no

If yes,did it: 1) increase 2) decrease 3) change more than once

When did your sweating change? 1) when you entered the laboratory

2) when the

taken 4) after the chemical prints 5) other (specify)

8) Were you

electrodes were attached 3) when the chemical prints were

startled by the application of the chemical prints?

1) yes 2) no
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9) Rate the degree to which the application of the chemical prints
made you feel uncomfortable.

-
3

1 2 3 4 5 6 7
indifferent very
uncomfortable

10) Rate the degree to which you believed the explanation of the
purpose of the experiment.

P I 1
ES

T + i T T T
1 2 3 4 5 6 7
did not suspicious believed it believed
believe it for the most part it totally
11) Rate the degree to which you found the laboratory assistant a

source of support during the experiment.

+ + T 1 T T 1
1 2 3 4 5 6 7
anxiety- very
provoking supportive

12) Did you think that the laboratory assistant or experimenter would
harm you in any way? 1) yes 2) no Comment :

What did you think the experiment was about?

Comments:
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APPENDIX J
Post-Experiment Questionnaire

(Induced Anxiety Condition)
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Name:

Post-Experiment Questionnaire

Circle the choice that best decribes how you feel.

1) Rate the degree to which you found the experiment interesting.
T T T T t 1 T
1 2 3 4 5 6 7
boring very
interesting
2) Rate how alert and attentive you were during the experiment.
+ + + 1 T 1 =3
1 2 3 4 5 6 7
indifferent very alert
& attentive
3) Rate how anxious you were during the experiment.
t T 1 1 1 1 T
1 2 3 4 5 6 7
indifferent very anxious
4) Rate how anxious the application of the electrodes made you feel.
1— T T T T T T
1 2 3 4 5 6 7
indifferent very anxious
5) Rate how anxious the application of chemical prints made you feel.
T £ T 1 + + +
1 2 3 4 5 6 7
indifferent very anxious
6) Did your heart rate change during the experiment? 1) yes 2) no

If yes, did

it: 1) increase 2) decrease 3) change more than once

When did your heart rate change? 1) when you entered the laboratory

2) when the

taken 4) after the chemical prints 5) other (specify)

electrodes were attached 3) when the chemical prints were

7) Did the amount you sweat change during the experiment? 1) yes 2) no

If yes,did it: 1) increase 2) decrease 3) change more than once

When did your sweating change? 1) when you entered the laboratory

2) when the

taken 4) after the chemical prints 5) other (specify)

8) Were you

electrodes were attached 3) when the chemical prints were

startled by the application of the chemical prints?

1) yes 2) no
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9) Rate the degree to which the application of the chemical prints
made you feel uncomfortable.

1 t 1 1 T 1 T

1 2 3 4 5 6 7

indifferent very
uncomfortable

10) Rate how anxious the threat of shock made you feel,

3 T 1 1 + 1 1

1 2 3 4 5 6 7

indifferent very anxious

11) Indicate the period where you anticipated receiving the shock.

a) throughout the experiment
b) when the chemical prints were taken
c) after the chemical prints
d) other (specify)

12) Rate the degree to which you believed that you would receive a shock.

;s 1 1 + - 1 3
1 2 3 4 5 6 7
did not suspicious believed it believed
believe it for the most part it totally

13) Rate the degree to which you believed the explanation of the
purpose of the experiment.

1 + T - 1 T T

1 2 3 4 5 6 7
did not suspicious believed it believed
believe it for the most part it totally
14) Rate the degree to which you found the laboratory assistant a

source of support during the experiment.

n + 1 T T T +

1 2 3 4 5 6 7
anxiety- very
provoking supportive

15) Did you think that the laboratory assistant or experimenter would
harm you in any way? 1) yes 2) no Comment :

16) What did you think the experiment was about?

Comments:
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APPENDIX K

A) Rationale for Experiment- Induced Anxiety Condition

You were assigned a number from the number generator which did
not result in the application of an electric shock. The purpose of
introducing a shock was to increase your level of arousal while you
were being monitored and to see how your responses changed in compari-
son to when you were more relaxed. In addition, we wanted to see how
you reacted to the application of the chemical prints under stressful
conditions. Another group was not threatened with shock but was given
the chemical prints. We want to determine whether individuals under
stress react differently to these prints than persons in a more relax-
ed state. Do you have any questipns? We would greatly appreciate it
if you would not tell your fellow students about the purpose of this

study since they may be used as subjects. Thank you for participating.

B) Rationale for Experiment- Nonanxious Control Condition

Essentially, we wanted to determine your reaction to the chemical
prints taken from your nondominant hand. Another group was threatened
with shock as well as being given the chemical prints. We want to
find out whether individuals under stress react differently to these
prints in comparison to persons like yourself, who were in a more re-
laxed state. Do you have any questions? We would greatly appreciate it
if you would not tell your fellow students about the purpose of this

study since they may be used as subjects. Thank you for participating.




