Virginia Commonwealth University

VCU Scholars Compass

Theses and Dissertations Graduate School

1980

Autonomic Responses of Normals and Depressives to Stress
Inducing Stimuli

Dennis Donat

Follow this and additional works at: https://scholarscompass.vcu.edu/etd

b Part of the Psychology Commons

© The Author

Downloaded from
https://scholarscompass.vcu.edu/etd/4699

This Thesis is brought to you for free and open access by the Graduate School at VCU Scholars Compass. It has
and Dissertations by an authorized administrator of VCU Scholars Compass.
ibcompass@vcu.edu.

www.manharaa.com



http://www.vcu.edu/
http://www.vcu.edu/
https://scholarscompass.vcu.edu/
https://scholarscompass.vcu.edu/etd
https://scholarscompass.vcu.edu/gradschool
https://scholarscompass.vcu.edu/etd?utm_source=scholarscompass.vcu.edu%2Fetd%2F4699&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/404?utm_source=scholarscompass.vcu.edu%2Fetd%2F4699&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarscompass.vcu.edu/etd/4699?utm_source=scholarscompass.vcu.edu%2Fetd%2F4699&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

School of Arts and Sciences
Virginia Commonwealth University

This is to certify that the thesis prepared by Dennis Donat entitled
"Autonomic Responses of Normals and Depressives to Stress Inducing
Stimuli" has been approved by his committee as satisfactory completion
of the thesis requirement for the degree of Master of Science in

Clinical Psychology.

James P. McCullough, Ph.D., Direttor
Associate Professor of Psychology

Donald J. KiegZer, Ph.D.
Professor of Psychology

William M. Kallman, Ph.D.
Assistant Professor of Psychology

Assistant Professor of Psychology

lliam S. Ray, Chai
Department of Psychology

William Glynn, Acting De
School of Arts and Sci s

Ll



Autonomic Responses of Normals and Depressives
to Stress Inducing Stimuli

A thesis submitted in partial fulfillment of the requirements for the
degree of Master of Science at Virginia Commonwealth University

By

Dennis C. Donat
B.A., Keene State College, 1975

Director: James P. McCullough
Associate Professor of Psychology
Virginia Commonwealth University

Richmond, Virginia
May, 1980



TABLE OF CONTENTS

TNTRODUCTION' . o0 . s 5a o o 6fiie o fr6.5 5165 o8 sie o oife » ois.0 o o iofo.e silets o oo s
Stress and Physiology ............ oo o ete slale s 0 @TeTe ek T8 8 oo
Physiological Effects of Stress .........c000u.n opels Shoire
Response Specificity Research ....... Siel o) ool ohsl o, s P
Response Specificity in Pathological Populations .....
Stress and Depression ........cc000000.nn T e R
Psychophysiology and Depression ..... el A De o o @ eitel erells) o otfe
The Present Investigation ............ccceeecnsss

METHOD! . .0 coocsiiospomses aleoienses s snbeed- aaEesosbatesdne
SUDJECESR e, wawe s er@ms ave s s 5.0 doF o155 0 aEe owe 8% s 2 B [ [ (o
Experimenter .......cieeieeeeersccacececacocssasccanas
Setting ...... O o O T D T o 0 DL TR0 O D OO Ter
Physiological Measures ......ccececeeeeccoccsccccsooss
PPOCEAMIE, (00 srvie 0.0 o3ic o200 o 2 olfe o sl 00 ¢ osie 6o eele s sore s siise s s

Data Reduction ........cciiieieeeeeeeccsscccsscccoonnsnse
RESULTS wicesaoi s.afile 965 ¢ 0565 es dele sue e s@8 ddw's sofb smes e® s

Maximal Response Specificity-Tension Scores ..........
Minimal Response Specificity-Tension Scores ..........
Maximal Response Specificity-Lability Scores ..... OO0
Minimal Response Specificity-Lability Scores .........
Pattern Stereotypy ....c.ccceeeeeccccccccccsccconsoanse
AVEOROMIE TUNIAE o we oo sie wisie sioee o oinle olie e oo gle sl s)e wle o o0

DISCUSSION . .cveeeceeceeceocconscessooacoassonsonosonosnns

Summary of MaJor Conclusions ........cc000.. 51010 CI0 0D LN
Limitations of the Present Study .....................
Suggestions for Further Inquiry .........cccceeeeeeenne
REFERENCES ......coveevnnuans e ) LS ) R O T
APPENDICES i sisiariaisnis snugae v e swmies st wivie s Nar FIOTHEIEEN B

Appendix A: Task Instructions .........cccveeeeceecan.
Appendix B: Student Mood SUrvey .......cceceeeeeceeas
Appendix C: Interpersonal Stress Survey .......cc....

it

112



Table

Table

Table

Table

Table

Table

Table

Table

Table

111

LIST OF TABLES

Page
Mean BDI, Frequency, and Interfering
Magnitude Results for Population and Groups........ 60
Degrees of Maximal Response Specificity
By Group and Condition Using Channel Levels........ 64
Degrees of Minimal Response Specificity
By Group and Condition Using Channel Levels........ 67
Degrees of Maximal Response Specificity
By Group and Condition Using Lability Scores....... 69

Degrees of Minimal Response Specificity
By Group and Condition Using Lability Scores....... 71

Summary Table of Channel Levels
By Group and Condition ......ccceeeceeceeccenceases 1[5

Summary of MANOVA Results
for Channel Levels .......ceeeeeececceceocacoocenes 76

Summary Table of Lability Scores of
Groups Between ConditionsS.......ccceeeeeeveceeeeecs 82

Summary of MANOVA Results for
Labillity SCOIreS vvveeeeeeeeeeoeeesocoooocosonooseess 83



iv

LIST OF FIGURES

Page
Figure 1 Group Coefficients of Concordance
DY CONALLION 1oiew eojores o i dlee ooies s aieoooiioosion 73
Figure 2 Heart Rate Variability by Group
and Condition ........ccvieeeeeeccecncccocnnnnas 17

Figure 3 Skin Conductance Levels by Group
and Condition .....c.oeceeecceccccccconconcconns 78



ABSTRACT

A group of depressed (N=10) and a group of normal (N=10)
were presented a series of stressor stimull to assess several
parameters of their physilological responses to these stimuli.

The results indicated that the groups did not differ in their
relative tendency to show maximal response specificity (con-
sistently responding to stress with a maximum response in the
same channel) or pattern stereotypy (the tendency to respond
consistently in all physiological channels relative to each
other). A multivariate analysis of variance (MANOVA), of the
levels of the physiological channels under conditions of rest,
anticipation, and stress revealed a significant group effect.
Univariate analyses of variance (ANOVA) resulted in significant
group effects for skin conductance and heart rate varilability.
Stepwise regression and discriminant analysis procedures revealed
skin conductance as the best single variable predictor of group
membership. The inclusion of heart rate variability added 1little
discriminating power.

The results contradict suggestions made by various authors
that normal and pathological groups differ along the consistency
of their physiological responses. The depressed group was not
more disorganized than the normal group in their physiological
responses to repeated stress. Group differences were found,
however, in tower levels of skin conductance and heart rate
variability. The results of this study indicate that the psycho-
physiological assessment of depression is best approached
from a longitudinal perspective examining changes in tower

levels of specific physiological channels.



Introduction

Stress and Physiology

The word "stress" is becoming increasingly familiar to
those who follow the literature of psychology and medicine.

1

Numerous studies have been conducted linking "stress” to various
forms of psychophysioclogical dysfunction, disease, mental dis-
orders, and socially pathological behavior (Moos, 1976). Despite
this great amount of attention, however, "stress" remains a

very vague and ambiguous concept, frequently adopted and
utilized without definition or clarificgtion. In addition,
stress has often been defined in a very narrow and circumscribed
manner with various definitions being mutually exclusive; at
other times, an author will define stress in 1its broadest possible
terms and fail to make explicit its particular use in the study
at hand (Levine and Scotch, 1970). Even when defined, stress
has been used to designate different dimensions of processes.
For example, i1t has often been used to refer to environmental
stimuli that tend to lead to changes within the organism.
Examples of such a dimension have been sustained loud noise
(Rosen, 1970), crowded conditions (Hall, 1966), or extremes

of temperature (Patton, 1969). 1In other cases, it has been

used to denote the physiological effect of stimulus input,

such as an emotional state. Many authors have employed the

word "stress" where others have used terms such as "anxiety,"
"conflict," "frustration," or "defense" to refer to the same
phenomenon (Lazarus, 1966). A maJjor reason for these dis-
crepancies in definition is that the concept of stress have

been employed by speclalists with widely divepgent interests



and who represent a broad range of disciplines such as psychology,
psychiatry, sociology, physiology, anthropology, medicine,
and engineering. These subJject areas vary not only in their
foci of interest and commonly employed methodologies, but also
in the degree to which they are committed to operationalize
the phenomenon they are investigating. Thus, the clarity of
the concept of stress has become obscured through varying
definitions of the phenomena.

Despite the numerous problems in its usage, stress has
almost always been linked to some sort of emotional response
on the part of an individual both in our vernacular language
as well as in the research literature relating to theories of
emotionality. The nature of this response, however, has also
suffered from the 1nability of researchers to adequately define
it. Such phrases as "the pallor of fear," "purple with rage,"
"butterflies in the stomach," and "stomach tied in knots" are
common verbal descriptions of the effects of stress and emotion.
Such phrases have been part of our language since long before
the experimental study of emotion f{irst undertaken bty Witliam
James (Bindra, 1970). James (1890) linked the subjective
experience of emotion (anger, fear, etc.) to perceptions of changes
in the various organe innervated by the autonomic nervous
system (ANS). He contended that this bodily reaction follows
directly the perception by the individual of emotion provoking
stimulus situations in a relatively automatic fashion. The
"mental state" then follows and we "feel sorry because we cry."
(Lange and James, 1922). This contention was later challenged
by Cannon (1927), who argued that central processes, especially

the thalamus, were involved in emotion as well as the peripheral
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responses. Cannon (1927) stated that the innervation of the
autonomic nervous system as well as the production of emctional
experience are controlled by subcortical centers which resoond
directly to sensory input. Despite the diminution of the
importance of the peripheral process in Cannon's theory, he did
note the importance of the sympathetic and parasympathetic
divisions of the autonomic nervous system (ANS) in determining
emotionality. Sympathetic excitation, the "fight or flight"
reaction, was seen as a response to all emergency situations.
The more placid emotions, on the other hand, were characterized
by an inhibition of the sympathetic nervous system and a dis-
inhibition of the parasympathetic nervous system. The theory,
then, suggests that the level of ANS activity can possibly be
employed as an index of emotion and that psychophysiological
monitoring can prove valuable in assessing emotionality.
Lindsley (1951) conceptualized an emotional response as
the mobilization of energy by the body. Extrapolating from
electroencephalographic work, he proposed an "activation theory
of emotion" which placed an emphasis on bodily arousal In
explaining the emotional response. This approach focused
attention on the sympathetic portion of the ANS and its function
to produce arousal states. More recent work in arousal (Lacey,
1967; Routenberg, 1968) suggests that theories which subscribe
to a simple one way (sympathetic) conceptualization of bodily
response are incomplete. Lacey (1958; 1967) has demonstrated
a "fractionation" of ANS subsystems in response to arousing
stimuli. A single stimulus may produce some responses in a
sympathetic direction while others may show a parasympathetic

pattern. Heart rate, for example, may actually be lowered as



a response to certain situations.

Tiie approaches to emotionality discussed to this peint
have al!) certered on the physiological manifestations of emotion
(commonly referred to as "stress") to the exclusion of the
environmental situation or the individuals cognitive inter-
pretation of his external fileld. More recent work by Schachter
and Singer (1962) has implicated cognitions and the environment
as being important in the variables emotional response. Working
from a physiological view of emotionality similar tou that of
Lindsley, subjects in this investigation were injected with
epinephrine which produced an overall state of autonomic arousal.
The subjects were later iround to iabel this undirferentiated
physiological state as anger or joy depending on whether they
were exposed to an anger or mirth situation these subjects also
displayed the overt verbal and motor behavior consonant with
the emotional (Wolfook, 1977). The subjective magnitude of
the emotion was much less in the absence of the epinephrine
injection, or when subjects were provided with accurate infor-
mation which would allow them to attribute their state of arousal
to the effects of the drug. According to Schachter (1964),
two factors are necessary for the production of an emotional
response: 1) an undifferentiated state of physiological arousal,
and 2) the presence of cognitive labels which would direct
the state of arousal and assoclated behavior along emotional
lines.

Schachter and Singer's (1962) study served to highlight
some of the problems investigations had encountered to date
in their study of stress and emotionality. Most theories to

this point had emphasized the physiological manifestations of



emotion to the virtual exclusion of external events and the
individual's cognitive interpretations of there events. These
individuals while their physiology was the main focus of
attention. This likely contributed to the fragmented picture
in considering the literature on stress.

In summary, some researchers have viewed stress as the
physiological /emotional response of an organism (Cannon, 1927:
Lindsley, 1951). To others it has been represented by cognitive
labels attached by most individuals to their physiology; and
to still others, it is seen as a class of environmental svents
which produce aversive states in most organisms. It appears
that none of these approaches can be mutually exclusive and
that a more productive approach would be to consider overall
"stress reactions" which include all three of the above categories
in its formulation. Such an approach would provide a more accurate
and viable representation of what stress and emotionality are
all about. This should include as contributing variables the
situational parameters, the cognitive mediating constructs
employed, and the physiological parameters.

These three variables interact to produce a stress reactien
which is then labeled as an emotion according to how the individual
reacted physiologically and the nature of the situational
context and his appraisal of it. For example, an individual
about to take an important exam may have doubts about his ability
to satisfactorily complete it and interpret the situation as
threatening to his goal of attaining a high grade in the class.
This causes a physiological state which is labeled as fear

or anxiety. Another individual may interpret the same situation



as an opportunity to demonstrate how well he has incorporated
the material and label his physiological state (which might
objectively be the same as the former individual's) as excite-
ment or happiness. The emotional label is a post hoc evaluation
of the various parameters of the stress reaction.

Various clinicians have some similar conclusiens in their
practice. Ellis (1962) has emphasized the importance of cognitive
interpretations of external situations as being important in
resultant emotional distress. The basic premise of Ellis'
rational-emotive therapy is that much, if not ali, emotional
suffering is due to the irrational ways people construe their
environment. Eliis (1972) notes that emotional consequences
do not directly stem from activating events in people's lives,
but rather from their beliefs about these external events,

Beck (1976) has proposed that resultant emotions are due to

the psychological meaning various events have for the individual.
He has contended that the emotional disorders can be distinguished
by their cognitive logic in interpreting environmental events.
According to Beck (1976), the anxiety neuroses are charanterizod
by a perception of impending danger in the environment by the
individual while depression is characterized by a sense of
irreversable loss.

Despite the above formulations of stress reactions which
appear to be complete in terms of addressing situational,
cognitive and physiological parameters, little empirical data
is available. An exception to this is the research of Richard
Lazarus and his colleagues. Lazarus and Alfert (1964) demonstrated

that the levels of autonomic reactivity of subjects exposed to
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a stress inducing film involving industrial accidents could

be reduced or enhanced according to the instructional set
administered to him by varying the introductory statement

to the film. The authors suggested that the instructional

set altered to subjects' appraisalis of the film's threat
potential thereby cognitively short circuting or intensifying

the consequent autonomic arousal. Further evidence of the
importance of individuals cognitive appraisals of situations

in determining levels of responsivity were offered by Lazarus,
Opton, Nomikos, and Rankin (1965) and Koriat, Melkmon, averill
and Lazarus (1972). This research differs from Schachter and
Singer's (1962) approach in that the cognitions directly affected
the physiological reactions whereas in the previous study,
physiological responsivity was held constant while the situations
were manipulated. The results from Lazarus' laboratory
demonstrate that the same situational context can result in
greatly varying levels of physiological reactivity according

to the individual‘'s cognitive orientation to that situational
context. This underscores the contention outlined acove thrat

to thoroughly examine stress and emotion one must take into
account the situational parameters, the individual's cognitive
orientation to that situation, and the resultant physiological
reaction. The Lazarus data also indicates that physiological
reactivity levels may be either higher or lower than might
nermally be expected according to how the situation is cognitively
evaluated by the subject. Schachter's (1964) approach would

not predict this, since his approach relies on an undifferentiated

state of arousal. 1Individuals apparently may react differently



physiologically as part of their stress reaction depending
on how they cognitively appraise situations.

A graphic example of the importance of the situational
parameters for stress reactions is provided by Werdegar and
Sokolow (1967). This study compared readings taken from all
day portable blood pressure recorders, with which 125 patients
diagnosed as suffering from essential hypertension were equipped,
with readings taken from a doctor's office four times over a
period of two days. The results showed that the readings taken
from the doctor's office averaged 14 milimeters higher systolic
and 9 milimeters higher diastolic. Many of these patients had
readings which would be considered well within the expected
normal range. The results led the authors to conclude that
casual blood pressure readings recorded in a physicians office
are many times unrepresentative. They suggested that such
readings at best provide only a glimpse of the actual average
pressure and that the doctor's office, a setting usually
unfamiliar to the patient, is a very potent external stimulus,
enough to cause a substantial, but temporary rise in blood
pressure.

It appears, then, that the study of stress reactions
involves the investigation of extremes of biological and
psychological functioning brought about by external events
which are viewed by the individual as threatening, demanding,
or damaging. Examples of life situations which would likely
be viewed as stressful would be the loss of a loved one, a
change in employment, or an impending marriage or divorce. There
are other 1life situations, however, not as extreme, which may

be viewed as stressful depending upon an individual's appraisal



of the situation. These might include competition at work,
interpersonal relationships, or inclidents of class or race
pre judice. Varying situations in all these categories can be
stressful and possibly the person's physical and mental well
being. It 1s generally accepted that stress in 1ife can be
implicated in the development of physical and psychological
disease and that the tendency of an individual to worry, to
be tense, or to "take things hard," increases one's vulnerability
to these diseases (Levine and Scotch, 1970; Alexander, 1950).
The specific physiological effects of stress reactious, however,
have not been clearly established. While considerable research
has been conducted in this area, there is little concensus on
what these effects are.
Physiological Effects of Stress,

There has been much effort but little success in pursuit
of an adequate method of assessing physiological responses.
A commonly attempted solution to this dilemma has been to search
for a single physiological variable which could serve as an
overall index of the bodily state. Studies in this area, nowever,
have generally proven fruitless. Investigators have been unable
to uncover a single channel which can reliably discriminate
between neutral and fearful material or even between the channel
and self reports reliably for groups of people. The possibility
of a single channel index of emotion has come to be derisively
regarded as an "indicant fallacy." Despite this, many investi-
gators continue to employ a single physiological channel to
discriminate arousal between groups. A perusal of a recent

issue of a highly respected journal in consulting and clinical
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psychology revealed two such articles (Cogwell, 1977; Green,
1977). These used finger blood flow and palmar sweat, each
to physiologically assess anxiety.

The discouraging results using a single channel has
fostered attempts to discover patterns of autonomic responsivity
which can distinguish between different emotional states.
Alexander (1950) contended that each emotional state had
its own physiological syndrome. Despite the apparent truth
of this statement on subjective and clinical grounds, experimenters
have generally experienced little success in generating evidence
to support this hypothesis. An experiment by Ax (1953) is
frequently cited as an example of the promise of this area of
research. In this experiment, subjects were exposed to staged
situations eliciting anger and fear while their autonomic
responses were monitored. In the anger situation, a polygraph
operator who feigned incompetence handled the subJjects roughly
while criticizing and insulting them. For the fear situation,
subjects received mild shocks concerning which the experimenter
feigned alarm, exclaiming about a dangerous high vcltage
situation as sparks jumped about the subject. Ax's (1953)
results showed that reliable patterns of responses were found
which could differentiate between fearful, anger inducing,
and painful stimuli. While other researchers have replicated
these results (Funkenstein, 1955; J. Schachter, 1957), some
other investigators have failed to do so. The results, there-
fore, are not unequivocal. Ax himself (1964) noted that in
his 1953 study the variance between individuals was considerably

larger than that between emotions. He noted that the method



was not adequate to diagnoses an emotional state with any
degree of confidence and does not appear to have great utility
in assessing an emotional response. Attempts to find characteristic
patterns of autonomic responses for other emotions have generally
proven fruitless. These discouraging results have led many
researchers to conclude that psychophysiological monitoring
is inexact and inadequate. There is, however, an area of
research which may hold some promise for those investigators
interested in psychophysiological assessment. This is the
area of physiological response specificity.
Response Specificity Research

Research in the area of response specificity has indicated
that while no single channel index of emotion can be found among
groups of people, perhaps an index can be found which is
accurate for intraindividually across stressor stimuli. The
index would be reliable for that individual but not necessarily
for another person, for whom another index might be more
reliable. The impetus for research in the area of physiological
response specificity was provided by Alexander's (1G%D) theonry
of organ specificity which stated that individuals tend to
respond to stress in one specific organ system but not necessarily
in the same system as another individual. This has obvious
implications for the genesis of the various psychosomatic
disorders.

The first study of response specificity was undertaken
by Malmo and Shagass (1949) who investigated the physiological
reactivity of patients with various psychophysiologic disorders

and the levels of reactivity attained under stress induction



of physiological channels related to and not related to the
complaint. Of 74 patients included in the study, 47 presented
one or more complaints related to the head region (headache,
neck tension, tightness in the region of the head) while 34
patients had complaints related to the heart (essential
hypertension, tachycardia, palpitations, and pre-cordial pain),
Twenty seven of the patients were free from head complaints
while 40 were free from heart complaints and 27 had complaints
in both areas. Several physiological channels such as muscle
potentials, heart rate, and respirations were monitored while
the patients were exposed to a fixed series of thermal pain
stressors. The results showed that when subjected to the
stress situations, the patients with complaints of the head
and neck area showed greater disturbance in neck muscle
potential scores than other patients free of such complaints.
On the other hand, the patients who had a history of cardio-
vascular related problems manifested greater disturbance 1in
the records of heart rate and respiration than those who were
free of such complaints. However, the patients without cardloe:
vascular complaints did not differ from patients with such
complaints in muscle tension scores. Likewise, patients who
did not complain of head and neck problems did not differ

from those who did have such problems in the heart rate and
respiration scores. These results were obtained despite the
fact that only seven of the patients were actively complaining
of their problem at the time of the experiment. The authors
concluded that psychiatric patients with somatic complaints

tend to manifest increased physiological responsivity in a



specifiable ph:isiclogical system or mechanism upon exposure
to a streszful event and that the disturbance apwears to be
svecific to the physiological system related to the complaint.
It has been found that this can be dewmonstrated objectively
even thougnh the subjective symptom 1s nox experienced at
the time of the stress.

A subsequent report from the same laboratory {Malmo,
Shagas<, and Davis, 1950) sought to extend the above results
by investigating the correlation between physiologic events
and symptoms in a single subject utilizing a case study cathae
than a group design. In this study, electromyographic tracings
were taken in synchrony with audio recordings of therapy
interviews with psychiatric patients. The study was designed
to provide details concerning the client's specific physiological
reactions to particularly stressful aspects of their life
situations. 1In all three cases examined, discussion of stressful
content areas result in concommitant tension in a muscle area
related to the client's presenting complaint while unrelated
muscle groups evinced no such tension. These canes irnciug:a
a client complaining of headache with consequent frontalis
muscle tension, a client complaining of cramps in the arm
with an associated increase in right forearm extensor muscle
potentials, and a third client who had a tendency to jerk his
head, which was associated with neck muscle tension. The authors
cited the results as consistent with the previous study. Tension
in critical symptom areas were noted in response to the dis-
cussion of distressing 1ife situations and these disturbances
appeared to be specific in the sense of a lower threshold for

disturbance in bodily areas associated with their particular



complaint. The authors concluded that these results con-
stituted evidence for specificity of association between overt
"principle of symptom specificity," which said that the physio-
logical systems related to a msychosomatic complaint are
specifically susceptible to activation by the experience of
stress.

A related phenomena was noted by Lacey, Bateman, and
Van Lehn (1952) while examining physiological responses to
conflictual material in the Rorschach Ink Blot 7est. They
found that normal college students are likely to show maximai
activation in a single autonomic channel across a varlety of
stress situations. In a subsequent study designed to examlne
this phenomena in more detail, Lacey, Bateman, and Van Lehn
(1953) employed 85 volunteer male college students who were
subjected to four laboratory stress tasks such as carrying out
mental arithmetic and enduring the pain of the cold pressor
test. Measures of palmar conductance, heart rate, and heart
rate variability were continuously and simultaneously recorded
and examined for evidence of consistency acrcss tae I {=rent
tasks. The data was reported in two modalities: One refiecting
the absolute levels of response attained, such as the highest
heart rate in response to an arithmetic task, and a second
reflecting a measure of change from resting levels to the levels
reached during stimulation. These are referred to as autonomic
tension scores and autonomic lability scores respectively. The
results of this investigation showed that in autonomic tension,
75% of the subjects evinced maximal scores in the same autonomic
channel to at least three of the four stressor tasks. In

autonomic lability, 70% of the subjects met the same criterion.



These subjects were considered to show a high degree of
response specificity. In both cases, there was a marked excess
of subjects showing high response specificity when compared
to chance expectations, easily achleving statistical significance.
Beyond this, the authors feund that not only does the maximal
score channel tend to be reproduced to the various stressor
stimuli, but other channels tend to maintain their relative
levels as well. For example, 1f a subject displayed a certain
pattern of channel activation to one stressor, such as heart
rate ) skin conductance ) heart rate variability, this same
pattern tended to be displayed in response to other stressors
also. Eighty four percent of the subjects responded with the
same pattern of tension scores to at least three of the four
stimuli, while nearly that amount showed the same tendency
in lability scores. These patterns were reproduced despite
the fact that low intercorrelations of the channels were com-
puted. Thus despite the fact that the absolute level of
responsivity of one channel could not be reliably predicted
from the response level of another channel, the reiative otzrding
of these channels tended to remain constant. The results led
Lacey, et al. (1953) to state a "principle of relatlive response
specificity" as follows:
For a given set of autonomic functions there exists
guantitative variation in the degree to which a
pattern of response 1s stereotyped. Some individuals
are so constituted that they will respond with a
given hierarchy of autonomic activation whateven the
stress; Others will show greater fluctuation from

stress to stress, although they will exhibit one



pattern more fregquently than others: 3Still other
individuals randomly exhibit now one pattern, now
another. 1In addition, although the rarnk order of
reactivity remains the same from stress to stress,
the quantitative difference between the degree of
activation of the different physiological functions
will fluctuate markedly.
(pg. 21) This goes beyond the principle of symptom specificity
(Malmo, et al. 1950) in that it refers to a normal population
rather than being restricted to psychosomatics. Anctier
difference is that it refers to a whole pattern of responses
rather than a simply a single maximally activated channel.
A subsequent investigation from the same laboratory
(Lacey and Lacey, 1958) was undertaken to test the power and
generaliability of the principle of relative respons=z specificity.
A different sample of subjects was employed, consisting of
adult women aged 25-37 years, rather than the male college
population employed earlier. In addition, the physiological
measures were extended to include systolic and diastoiiz bloos
pressure as well as pulse pressure. The list of stressor
stimull was modified as well. The results confirmed the
principle of relative response specificity with scores of both
tension and lability achieving statistical significance,
although the levels of significance attained were consistertly
higher for autonomic tension than autonomic lability.
Others have investigated the principle of relative response
specificity as well. Schnore (1959) extended the principle
by examining individual patterns of physiological activity

as a function of task differences and degree of arousal.



New stressor tasks in addition to those previously employed
were introducted. These tasks also varied in their arousal
value. For example, two arousal levels of mental arithmetic
tasks were differentiated by their difficulty. The high arousal
problems were not only more difficult to solve, but subjects
were heckled by the experimenter if they offered an incorrect
answer or 1if they faliled to provide an answer within five
seconds. Physiological measures from outside the autonomic
nervous system, such as muscle potentials, were included in
this study. Schnore's (1959) results clearly suppcrted the
principle of autonomic response specificity and demonstrated
that the principle could be applied to the skeletal system
as well. The idiosyncratic patterns of response held despite
the fact that the increases for each physiological channel
from low arousal to high arousal conditions varied greatly.
Schnore (1959) suggested that these differential increases
are a likely cause of the consistent failure to find a reliable
relationship between a single indicant of physiological activity
and self report measures of emotional traits, such as the
Manifest Anxiety Scale (Taylor, 1953); That the failure 1s
expressly due to the unreliability of a single physiological
measure as an indicator of general physiological activity for
a group and that each individual's unique pattern of responsivity
must be taken into account.

Specificity literature was further extended in a study
by Engel (1960). The author distinguished between two different
types of response specificity. First, individual response
specificity was defined as outlined above: When maximal

changé occurs in the same physiological channel within a
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subject to a set of stressor stimuli or when consistent prank
orders of responses occur wlthin the same subject to a set of
stressor stimuli. The concept of stimulus response specificity
was iIntroducted as fcllows: When maximal c¢hange occurs in

the same physiological function to a given stimulus in a set

of subjects or consistent rank orders of responses to a given
stimulus occurs in a set of subjects. Stimulus response
specificity, then, 1is similar to the type of research reported
above by Ax (1953). Five autonomic functions were monitored
while the subjects were subjected to laboratory stress. nesuiis
clearly showed evidence for both individual and stimulus response
specificity defined both as a consistent channel of maximal
activation and a consistent pattern of responses.

The above results may seem to be a paradox to many
readers. Individual and stimulus response specificities
apparently should be mutually exclusive accarding to thelir
definitions. The resolution lies in the statistical methods
used to determine whether specificity exists. The ottained
results are customarily compared to results exopectss Lw oganae
The chance expectances are usually very small and statistical
significance can be achieved in one type of specificity with
enough people left over to show the other type of specificity
as well. It should be noted also that Engel (1960) ignored
scores of autonomic tension and used only lability measures.
Previous investigations (Lacey, et al. 1953; Lacey and
Lacey, 1958) had consistently achieved lower levels of
significance for lability measures. As Engel (1960) observed,

however,
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the question of whether one (tvpe of specificity)
is more important that the other 1s meaningless
in any absolute sense. If the investigator 1s
interested in delineating individual differences,
then individual response specificity 1s more important
for him. If the investigator 1s interested in
differentiating among stimuli, then stimulus response
specificity 1is more important for him. (pg. 312)

The author also speculated about the possible empirical utility

of these concepts:
If the so-called psychosomatic diseases are conseguences
of disturbances in psychological reactivity to life
stresses, then consistent differences should emerge
between these patients and non-patients. Whether
the differences will be in the degree of individual
response specificity or stimulus response specificity
is unclear. If the differences are idiosyncratic,
patients could show greater ('"physiological rigidity")
or less ("physiological disorganizatian') sosci<icis
If the differences are stimulus bound, patients could
show greater ("stimulus induced integration”) or
less ("stimulus induced disorganization") synchrony.
(pg. 313)

The research reviewed thus far has implications for

the psychophysiological assessment of individuals. First,

the original data of Lacey et al. (1953) strongly indicate

that people respond idiosyncratically to stress. This suggests

that the search for a single reliable indicant of physiological
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reactivity under stress is frultless. It appears that if
any approach is to prove productive in this area, it must
take into account this i1diosyncratic nature and focus on
individual assessment technieues. It may be, as will be
discussed later, that an individual's maximally responsive
channel may prove to be the most reliable reactor to stress
for him. Beyond this, the fact that all physiological channels
maintain their relative positions across stressors indicates
that researchers do not necessarily have to rely on absolute
levels of reactivity to assess how individuals react. is
the Engel (1960) quote above suggests, various forms of
pathology may be distinguished by their rigidity or dis-
organization and change c¢an possibly be assessed in relation
to these in a Pre/Post treatment approach.

The significance of the results in specificity research
has not received unequivocal acceptance, however. Wwenger,
Clemens, Coleman, Cullen, and Engel (1961), using a procedure
similar to that employed by Lacey, et al. (1953) found that
only 27% of their subjects showed a consistent channe! of
maximal activity across four stresscr tasks. While this
easily achieved statistical significance, Wenger, et al. (1961)
concluded their paper by cautioning against possible over-
generalization of the significance of the laboratcory research
to that point. Similarly, Oken, Heath, Grinker, Herz, Korchin,
Labshin, and Schwartz (1963) examined specificity in response
to what they felt were prolonged, personally relevant stresses
consisting of staged situations similar to those employed

by Ax (1953). Again the principle of autonomic response



specificity easily achleved statistical significance but did
not maintain a high level of consistency. 7The suthors termed
their results as "less strikingly positive than those of
Lacey." (pg. 33) They concluded that while autoncmis response
specificity 1s a clearly established phenomena, tLhey agree
with Wenger et al's. (1961) caution against overgeneralization
of their significance.

These dissenting opinions deserve serutiny. First, 1t
should be noted that Wenger et al. (1961) and Lacey, et al.
(1953) employed different criteria in reporting tre cocoentzse
of subjects who showed specificity. While Lacey et al. (1953)
accepted a frequency of three out of four stress reactions
showing the same maximal channel as his criterion, Wenger,
et al. (1961) chose a frequency of four out of four. A re-
examination of Wenger et al's. (1961) data using Lacey et al's.
(1953) criterion level reveals that 70% of their subjects
showed specificity. This is not radically different from
Lacey et al's. (1953) finding of 75%. The crucial issue here,
then, 1s how rigorcus the criterion levels should be ot
Given the 1limits of our current technology in transducing
biological information, it is perhaps unrealistic to set our
levels too high. In addition, Wenger et al. (1G6l) reported
only scores of lability, which, as noted earlier, have can-
sistently resulted in significance of a lower magnitude {han
tension scores. A third criticism of the Wenger et ai. (1Uol)
data is that the authors chose not to correct for the "Law
of Initial Values." (Wilder, 1950) The importance of this
wiil be discussed later. The concencus remains that response

specificity is a well established principle. The empirical



o Il

utility of this principle, hinted at in the above cucte bty
Engel (1960) has yet to be realized, however.

Response Specificity in Pathological Populations

Some attempts have been made to investigate response
specificity in psychiatric populations. Ferguscn (1@57)
undertook to establish whether response specificity could be
unproduced in a group of neurotics whose illness was sufficiently
well established to necessitate admission to a hospital.

Twenty patients were subjected to alternate presentations of

a flashing stroboscope and a loud whistle blast while {lve
physiological channels were monitored. The stimull were
considered by the author to be mildly stressful. Results revealed
that 8 of the 20 subjects showed peak autonomic reactivity

in the same physiological system as a response to all stressors.
This 1is not terribly different from previous results with

a "normal" population. However, the neurotic patients

showed a reduced tendency to react with a consistent pattern

of total physiological acitivty than the subjects in Lacey

et al's. (1953) study, suggesting that neurotics are mors
physiologically disorganized across stress situations. An
attempt to find response tendencies of subclasses of neurotic
patients (anger-in vs. anger-out) proved inconclusive, although
there was tendency for patients whose personality attitudes
were characterized by suppression of anger to react more
consistently. It is difficult to draw strong conclusions

from th;s experiment due to its procedure, which did not

allow sufficient opportunity for the channel to readapt to

a no stimulus condition. The complete recording interview

lasted a total of 11 minutes. However, the lack of a con-



sistent hierarchy of response in the neurotic¢ population is
suggestive, especially in light of evidence obtained by

Reynolds (1961, reported in Lang, 1972) suggesting that dis-
cordance of different physiological channel may be a characteristic
of personality disorganization and the previousliy mentioned

quote by Engel (1960).

Engel and Bickford (1961) examined the relative tendencles
of normal subjects and patients complaining of essential
hypertension to show response specificity. Twenty subjects
in each group were rigorously screened to be as much aliue
as possible in demographic data. The procedure followed was
similar to that employed by Lacey et al. (1953) with minor
modifications. The autonomic variables which were monitored
included 3 readings of skin temperature (from the face, finger,
and toe) as well as heart rate, heart rate variability,
breathing rate, skin resistance, and systotic and diastilic
cloob pressure. The results evinced no difference between
groups in their relative tendencies to disblay a consistent
channel of maximal activation across different stiressor rasss.
Both did so to a significant degree. There was a striking
difference, however, in the variability of channels in which
this specificity occured. Maximal channel specificity in the
normal groups was spread among all the physiological channels
with five of the twenty subjects responding in either of
the blood pressures. In the hypertensive group, however,

15 of the 20 subJjects responded consistently maximally in
the blood pressure. The groups were also tested for pattern
consistentency, sometimes referred to as stereotypy. Results

showed that hypertensive patients displayed a significantly



greater degree of response stereotypy than the normals. Jince
the two groups did not differ in their tendency (o show maximal
channel specificity, the authors concluded that "this must
mean that the patients individually show a greater degree of
response stereotypy than do the normals in ail functions, not
Just blood pressure." (pg. 485) The tendency of a stimulus

to elicit consistent autonomic reactions from each group,
called in this study stimulus response specificity, was alse
examined. The label of this phenomenon has subsequently been
changed (Engel and Moos, 1967; Engel, 1972) to denote a
special type of individual response specificity called individuai
consistency, while the label "stimulus response specificity"
was used to denote a different phenomenon. As a group, the
normals responded maximally in heart rate to two stimuli,

in skin resistance to two, and in breathing rate to the other.
The hypertensives, as a group, responded maximally te all five
stressors in the same channel, that being systolic blcced
pressure. The authors concluded that the cardiovascular
systems of patients complaining of essential hypertenaion

are under greater stress in the course of their day than the
cardiovascular systems of their peers and that they are more
stereotyped in the way they react to all situations. It would

"

appear that essentlal hypertensives are more "psychophysiclogically
rigid" than normals. This 1s an interesting point when zon-
trasted to Ferguson's (1957) results suggestive of greater
psychophysiological disorganization in neurotic¢ subfects who

had no psychosomatic complalints.

Response specificity has also been studies in schizophrenles.



il

Crooks and McNulty (1966) presented stressor stimuli to a

group of normals and a group of schizophrenic patients in

much the same manner as the earlier investligations of Lacey

et al. (1953) and others. This study repurted both autonomic
tension and autonomic lability scores. Both groups showed

a consistently maximally activated channel to a significant
degree. Sixteen subjects showed a single maximaily activated
channel in the normal group while 14 did so in the schizophrenic
population. When the two groups were cowmpared 'rn iheilr

relative tendencies tc show maximal channel specificivy, nno
difference was found. Possible relations between group

status and the channels in which specificity occured were also
investigated. These frequencies revealed that there was an
excess of schizophrenic skin resistance responders while nobody
in this group responded maximally in diastolic blood pressure.
This latter result can be compared to a frequency of eight,

on the other hand, in the normal group. Consideration of
patterning of responses across stressors again revealed that
both groups departed from chance expectations to & =teni{innnt
degree but that there was no difference between groups in

this regard. Schizophrenics were neither more psychophysioleogically
disorganized or psychophysiologically rigid than the normal
group. The results were also analized to compare the magnitude
of change for each group from baseline for each of the stressors.
This revealed that, in general, schizophrenics displayed

less of an increment under stress than did normals. The
schizophrenics did, however, show a greater decrease in skin

resistance, indicating a greater response in this channel to
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stress. The authors concluded that while the two groups
evinced no differences in their relative degrees of response
specificity and patterning across stressors, there did appear
to be a relationship between the mode of channeling excitation
and group status. Schizophrenics tend more so to be skin
resistance responders and less so in diastolic blood pressure.
It was suggested by Crooks and McNulty (1966) that one of the
differences between normals and schizophrenics is that the
latter group may tend to "choose'" 1inappropriate methods for
channeling excitation, inappropriate in that they dc nct
facilitate escape from or avoidance of the arousal situation,
or do not result in the reduction of fear or anxiety. The key
word here is "may" since the data presented clearly does not
warrant strong conclusions in this direction without further
study. The authors also speculated that due to the schizophrenic's
generally higher level of functioning while at rest, what are
basically normal situations for others may somehow have
acquired abnormal arousal value for them. While the patterning
results are disappointing in light of the findinggs o7 ~evonson
(1957) and Engel (1960), this research does suggest that an
individual's ability to cope with stress may be evident in
his maximally reactive channel and that this may be employed
as an assessment measure if further research confirms this.
While response specificity appears to be a well estab-
lished principle, research in this area has declined in recent
years. This is due mainly to evidence presented by Lacey
(1967) that the type of process being undertaken by the

organism, such as whether he is attending to an outside



stimulus or doing something "in the head,'" may be a more
important area of investigation (Lacey, 1974). It is aoparent,
however, that the research done thus far in respcnse specificity
may be important in itself and that further investigation
is warranted to confirm or disprove the various suggestive
findings outlined above.

One of the major implications of specificity research
is the possibility of psychophysiological differentiation
between normal and pathological groups under conditions of
rest and stress. Preliminary findings indicate tnat neurctics
may show more '"psychophysiological disorganization" under
stress (Ferguson, 1957) while psychosomatics display greater
"psychophysiological rigidity" to varying situations of
stress (Engel and Bickford, 1961). The results of Crooks and
McNulty (1966), however, do not appear to support the con-
tention of Reynolds (1961, in Lang, 1972) that increased
psychophysiological disorganization is a correlate of
personality disorganization. More work in this area should
prove valuable to our understanding of abnormal vsychncohysicluLy.

An especially intriguing aspect of specificity research
is the possible utility of a consistently maximally activated
channel in assessment procedures. Apparently as a result
of the numerous fallures to find a single overall index of
responsivity to stress for groups, research in this area has
diminished as a result. Specificity research suggests,
however, that while no single index can be proven reliable
for a group of subJjects, it may be possible to find a reliable

index for that particular individual. An experiment by



Edelman (1372) is especially suggestive in this regard. Subjects
for this study were chosen on the basis of their avowed channel
of maximal reactivity as indicated by their reswcnses to

Stern's (1969) "Perceived Somatic Reactions to Stresz” questicnnaire.
This questionnaire asks subjects to indicate which of 11 physic-
logical responses constitute their reaction to personally
relevant stress. The channels are rank ordered along an
intensity and a frequency dimension. This, in effect,

produced a subjective estimate of each subject's consistently
maximally reactive channel. Subjects were selected o tne

basis of being either high heart rate and low skin conductance
responders (referred to by Edelman (1972) as galvanic skin
response) or high skin conductance responders and low heart

rate responders. They were also required to complete the

Fear Survey Schedule (Wolpe and Lang, 1969) to determine

salient fears. From this, a 50 word descripntion of a high

fear item and a low fear jtem were drawn up during an initial
interview. 1In a later physiological recording session, these
two scenes were presented to the subject in a countersziarnced
ABBA design. The results revealed that only those individuals
who had avowed maximal activation in heart rate showed a
statistically reliable increase in their heart rate while
imagining the stressful scene. There was nc¢ such increase in
skin conductance for these subjects. Those subJjects who

had avowed maximal reactivity in skin conductance, on the

other hand, did respond differentially to neutral and stressful

scenes in the electrodermal channel while failing to do so in
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heart rate. A third electromyographic measure, 3lso taken

for each subject, failed to distinguish between the two scenes
for either group. The author concluded that autonocmic
activation is altered by central states but that such activaticn
is 1likely to occur only in the autonomic channel that is most
labile for that subjJect. Edelman (1972) reiterated Schnore's
(1959) observation that the phenomenon of an idicsyncratic
channel of maximal activation serves in large part to high-
light the reason why there is not an isomorphic correspondence
between autonomic and behavioral measures of anxiety for
groups of people.

The above experiment suggests that a single maximally
reactive channel can be assessed for an individual and be
employed as a measure of reactivity to stress. while this
possibility has not been formally investigated, several recent
comments by researchers in the area suggest its possible
utility in psychophysiological assessment. Kallman and Feurstein
(1977), while presenting anecdotal evidence of actual e¢linical
cases, suggest that a maximally reactive channei may te more
refractory to habituation than other channels and therefore a
more accurate index of the relevance of a stimulus. Two clients
being assessed psychophysiologically were exposed to alternate
presentations of neutral and psychobiologically relevant
stimuli within a single session. One of the clients dis-
played significant and consistent heart rate increases across
three assessment sessions. The other client, on the other
hand, showed very little increase in heart rate in the first

session and a trend toward habituation across the three sessiens.



This second client did, however, show consistent electrocdermal
reactivity across all three sessions. If only one channel
had been monitored, one might have had to assume, i{f the
incorrect channel had been chosen, that physiological assess-
ment could not produce anything but spurious information. This
supports the contention that to carry out an adeguate psycho-
physiological assessment several channels should be monitored
to discover which best indexes '"true" significance of the stimulus.
A reexamination of data obtained by Doverspike (1976)
is further suggestive of the significance of a maximally
reactive channel. Three physiological channels were monitored
in two depressed clients during psychotherapy sessions. As
successful psychotherapy progressed, only one of the three
variables showed any differency in level, this being an
apparently sensitive index of the improvement. This single
sensitive channel was different for each client, again
suggesting an idiosyncratic channeling of reactivity. It is
interesting to note also that the sensitive channel for
Doverspike's (1976) depressed clients increased azcres: pso b
therapy sessions, contrary to a decrease that might be expected
in anxious clients. It appears that these clients learned to
show more sympathetic activity as successful psychotherapy
progressed, that they became more '"sympathetically tuned.”
Other investigators have commented on the possible
utility of a single sensitive channel. Hersen and Barlow
(1976), 1in discussing psychophysiological assessment techniques,
have recommended that several physiological systems be monitered

concurrently to ascertain which one of them 1s the most sensitive
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indicator of change. They suggested that once this most
sensitive channel has been identified, direct or systematic
replications can be conducted to assecss treatment cfficacy.
Stoyva and Budzynski (1975) have commented that the course
of biofeedback training of physiological channels depends on
what they term the "physiological stress profile’' of a particular
individual. Thusly, the trainee who shows large heart rate
increases to stress would receive mainly heart rate feedback
training.

while all these recent articles are very suggestive of
the possible clinical utility of response specificity research,
no direct studies have yet been undertaken. The studies
reported above concerning response specificity in clinical
populations are suggestive as well but as yet rather incon-
clusive. Steps should be taken to resolve this disparity in
the literature. One especially promising research area in this
regard is the psychophysiological reactions in depressicn, since
it is a very common complaint, is a mood discrder, and has
been linked to the various stresses of living.
Stress and Depression

A great deal of research in the area cof autnormail
psychology has indicated a link between "life evenis" or
"life stresses" and susceptibility to physical 1llness
(Holmes and Masuda, 1973). A positive relationchin has
been found between the frequency and severity of life stresses
and various psychosomatic complaints including veptic ulcers
(Birely, 1972), respiratory illness (Jacobs, 1971), migraine
headaches (Alvarez, 1970), essential hypertension (Finnerty,
1971), and cardiovascular disease (Rahe and Lind, 1971).



These represent only a small sampling of a considerable amount
of research in this area. More recently, the link between
the life stresses and various psycholcgical probiems has
also been scrutinized, especially in the area of depression.
The "life events," "life stresses,” or "life crises,"
as they are often called, consist of various milestones of
life to which most people can be expected to be exposed at
some time 1in their lives. These include such incidents as the
death of a spouse or loved one, marriage, divorce, promotion
or demotion, becoming a parent, a child leaving nome, and
other like events which can be expected to have a significant
effect on the physical and mental well being of an individual.
A widely employed instrument in the study of these events is
the Social Readjustment Rating Questionnaire (SRRQ) developed
by Holmes and Rahe (1967). This is a self rating questionnaire
consisting of 43 life events to which an individual may be
exposed and is designed to provide an estimate of the frequency
of 1life events or the amount of stress in the individuail's
life over a given period, usually weeks or months, uricys @
the onset of a physical or mental disorder. There appears to
be general agreement among individuals concerning the severity
of stress occasioned by the various events listed in the
SRRQ with the s8ix most stressful events listed by Coleman
(1973) as: Death of a spouse, marriage, divorce, marital
separation, death of a close family member, and a major
personal inJjury or illness. Other commonly used paper and
pencil measures of a similar vein include the Life Events

Inventory (Cochrane & Robinson, 1973), the Daily Events



Inventory (Holmes & Holmes, 1970) and the Schedule of Recent
Experiences (Rahe, 1964).

Paykel, Myers, Dienelt, Klerman, Lindenthal, and Pepper
(1969) compared the types of 1life events preceding symptom
onset for 185 patients diagnosed as depressed from various
settings including a state mental hospital, a general hospital,
and a community mental health center, This data was compared
to similar information gleaned from a control group of normals
matched for such factors as age, sex, marital status, race
and social class. The results revealed that the depressed
group reported almost 3 times as many events as the controls.
Various events which were listed significantly more frequently
by the depressed group were: 1) an increase in the number of
arguments with a spouse, 2) marital separation, 3) beginning
a new type of work, 4) death of an immediate family member,

5) serious illness of a family member, 6) departure from home
of a family member, 7) a serious personal physical illness, and
8) a recent change in work conditions. Some events checked
more by the controls than the depressives included: 1) acrigays-
ment, 2) promotion, 3) leaving school, and 4) the birth

of a child. Paykel et al. (1969) investigated exists and
entrances as being representative of the types of changes
involved in the subject's immediate social field. Entrances
involved the introduction of a new person to the subject's
social field and exits involved the departure of an individual.
Exits were found to be strikingly more frequent for depressives

than for the controls while entrances were about the same



for each group. Gther investigators (Sethi, 1964; Levi, 19606)
have found a slignificant excess of events concerning separations
in the records of depressed patients. The evidence is not
unequivocal, however, as two studies (Forrest, 1%65; Hudgins,
1967) did not find such an excess. These two groups did
find, however, an excess of events relating to social factors
and interpersonal discord. Paykell (1973) suggested that
perhaps depressives are more likely to perceive theze events
as stressful rather than simply being exposed tc an excess of
them. This statement 1s suggestive of the likely impcrtance
of cognitive situational appraisals in the stress reactions
of depressives.

In addition to the research on life events and depressiun,
several other studies have examined the impact of common
social stressors and resultant depression. Ilfield (1977)
investigated the incidence of depressive symptoms as revealed
by psychiatric symptom index and its relation to Indicaticns
of current social stress as delineated by detailed, cpen-
ended interviews with 175 people. Previous resecrch {15751,
1976) had indicated that "current social stressors" are usually
present before symptom onset, supporting a contention that
such stressors influence the symptoms more than the symptoms
influence them. 1Ilfield (1976) conceptualized current social
stress as circumstances or conditions of daily social roles
which are generally considered to be problematic or undesirable,
which is different from the conceptualization of "life stresses”
employed by most previous researchers. According to Iifield

(1977) social stressors are actually possibly problemat)c



events since no%t all p=cple {find themn o2 so. W opreau v
indicated that current social stressors do, lndeed, have a
rather strong association with symptoms of depression. These
symptoms were significantly related to current social stress
for five groups of people categorized according to sex,
marital status, and employment. Differing types of events
appeared to be especially significant for certain groups.
For example, employed, married fathers were greatly affected
by stress related to their marital situations but significantly
less affected by their parental or job situation. 7The
correlations were obtained even when several variables were
introduced as controls such as age, education, and income
level. There was alsc a direct and dramatic relationship
between depression and the total number of social stressors
experienced by the respondents. Ilfield (1977) speculated
that it is the current life events (the current social stressors)
that take a significant toll of suffering beyond that of the
fortuitous and dramatic life events of the past, which are
more commonly implicated. He also asserted that, bpecaus:s
they are current rather than past events, they may be more
relevant for treatment and prevention programs. Given the
magnitude of depressive symptomatology in today's soclety,
this may be a very fruitfull avenue to pursue since such
techniques would likely be readily adapted to a community
setting.

Weisman, Prusoff, and Pincus (1977) have suggested that
the major reason why depression is so prevalent today is an

increasing number of disturbances of a minor magnitude
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being reported due to an increase of community social support
services. They assert that the great majority of out patient
depressives are not serious enough to require pharmacclogical
intervention, but that little attention has been paid to

these individuals when compared to the mcre severe forms which
frequently require hospitalization. Weissman, et al. (1977)
undertood to investigate the symptom patterns of the severely
depressed and what they termed the "normal' depressed individuals
who are more prevalent. The central mood state of depression

‘r--4~ A
sadness

did not differentiate between the groups. Feelings of
were reported as Jjust as severe in the '"normal" depressed group.
This result agrees with previous research by Katz (1970) and
Hagarty and Katz (1971) who found that "normal" depressives
display a very pronounced mood factor (feelings of lonliness

and sadness) when compared to hospitalized depressives. The

main difference between the groups, however, was on behavioral
indices (agitation, indeceisiveness), rather than mood. 1In

a follow-up after 4 months, the "normal" depressives who had
improved attributed their improvement to such events == lnuging

a Job or an educational plan and receiving practical heip

through a very trying transitional period. Weissman, et al.
(1977) suggested that the type of client assistance offered

by the center where this study was carried out may have

hastened their adaptation and obviated the need for mcre

serious psychiatric intervention. This 1is important since

the normal psychiatric treatment for depression is pharmacological

and is commonly directed teward relieving symptomatology

which differentiates rather than is shared by these two



groups. Thus, i1t would not be the treatment of cholce for

both groups. The preferred treatment for the "normal”" depressives
would appear to be a problem solving approach dealing with

their appraisals of and methods of dealing with common social
stresses.

The frequency of mild depression has been estimated to
be about 75% of all depressive diagnoses (Secunda, Katz, Friedman,
and Schuyler, 1973). The futility of pharmacological inter-
vention with these individuals 1s perhaps best expressed in
a quote from an article by Schuyler (1976) concerning :iw
pharmacological treatment of depression: "Although they may
represent one-quarter of the total (depressives), they
(severe depressives) are the most disabled and paradoxically,
the most responsive to treatment." (pg. 359) Certainly,
alternative methods of treatment should be undertaken and
evaluated. Recent evidence has shown that other techniques
(in this cae, a semantic approach) can result in significantly
greater improvement than pharmacotherapy for outpatient
depressives (Rush, Beck, Kovaco, and Hollon, 1977}.

The above indications are especially important if this
"normal" depression 1s a possible prelude to a major depressive
episode without such intervention. Just such a likelihoed
1s asserted by Lader (1975): '"Many serious depressions are
undoubtedly an intensification of normal depression. One can
envisage a continuum from '"feeling blue" to minor depressive
reactions."

Early intervention in such a case would be vital. Such

intervention requires accurate assessments of change to be



effective. Since depression is mainly an affective disorder,
an accurate psychophysiological assessment would be an attractive
addition to the practitioner's armamentarium. How this
should be done, however, has not been established.
Psychophysiology and Depression

Why do some indivicduals become depressed when faced with
stress while others do not? Part of it may be the frequency
of the above life events which lead to depression. Some
researchers have questioned the assertion that the difference
is merely a matter of frequency, but rather point to ecvidence
that most depressed patients show a high degree of genetic
and personality vulnerability to stressful events (Winokur,
Clayton, and Reich, 1969). The importance of situational
appraisals in depression should not be overlooked (Ilfield,
1977). The exact nature of the difference between those prone
to depression and those who are not 1s still a mystery, however.

An interesting approach to investigating the physiological
parameters is suggested by Gellhorn (1963), who speculated
that a major contributor to depression 1s an “over corraci ol
parasympathetic nervous system. While the sympathetic porticn
of the autonomic nervous system customarily reacts to stressful
situations by accelerating the bodily metabolism, the
parasympathetic system 1is antagonistic to this and reacts to
bring the bodily processes back to normal. Gellhorn (1963)
suggested that in some individuals this mutually antagonistic

' permitting a regnance of one

system can get "out of tune,’
system over bodily functioning. Those individuals who are

sympathetically tuned would be expected to be hyperreactive



and likely to complain of anxiety. Parasympathetically tuned

persons, on the other hand, would be expected to show hyporeactivity

and therefore more likely to complain of depression. Gellhorn

conceptualized the process of psychotherapy as the manipulation

of cognitive and situational variables for the purpose of

modifying autonomic response patterns (Doverspike, 1976). The

appropriate "balance" of the sympathetic and parasympathetic

systems would be expected to increase as psychotherapy progresses.

Psychotherapy 1is, therefore, essentially a matter of autonomic

retraining. Such a view underscores the critical need for an

adequate psychophysiological assessment of psychotherapy.
Gellhorn's perspective is especially interesting in

light of "autonomic balance" research carried out by Wenger

and his colleagues. This work is actually a modification

and extension of work by Eppinger and Hess (1915), who

originated the concepts of sympathicontonia and vagotonia.

According to these researchers, individuals could be found

who display a ready response to stimulation of the sympathetic

nervous system but only respond sluggishly to parasympsinetio

stimulation. These people are sympathicontonics while vagotonics

react in Just the opposite manner. Wenger (1941) proposed

that because of differences between the mostly andrenergically

mediated sympathetic system and the mostly cholinergically

mediated parasympathetic system, one might predominate in

function over the other, or display an "autonomic imbalance."

In several studies (Wenger, 1941; Wenger, 1942; Wenger and

Ellington, 1943) a formula was devised to measure this

imbalance using a number of bodily systems which have similar

numbers of fibers from both systems. This allowed the researchers



to assess the relative standing of individuals in their resting
autonomic activity. Wenger (1948) applied this fermula to

468 aviation cadets and obtained a normal distribution of
autonomic balance. Similar results have been found with

other groups and children (Sternbach, 1966). Studies of
autonomic balance among pathological groups have shown that

very low balance scores, indicative of a sympathetic regnance,
is characteristic of individuals suffering from frequent anxiety
(Holt, 1956; Parker, 1955; Smith and Wenger, 1965). Wwenger
(1947) found that for children on the extremes of ihe zuicnomic
balance distribution, there were significant relationships
between the scores and certain personality characteristics.
Those with a strong parasympathetic dominance showed more emetiocnal
inhibition, less emotional excitability, and a lower frequency
of activity than those with a sympathetic dominance. This
pattern of activity is similar to those found in reactive
depressions. The evidence 1is at least suggestive that an
individual's customary manner of autonomically reacting may

in large part determine his predisposition toc certsic Lvpo
psychological and physical disorders.

Patton (1969) has compared the autonomic reactivity of
high and low scoring'individuals in autonomic balance. Twelve
subjects 1n each group were subjected various laboratory
stress conditions while four autonomic channels were monitcred.
Readings were also taken for resting levels. Sympathetic
activity during rest periocds, defined as the mean absolute
values of each channel, was consistently higher for the

"sympathetic" subjects. Autonomic lability scores were also
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examined for group differences. Results in this area revealed
that the "sympathetic" aubjects reacted to the stress situatlons
with a higher increment in their autonomic activity. It was
also found that, under stress, the "sympathetic” suab’ects
reached higher absolute levels of autonomic acitivity. Patton
(1969) concluded that individuals low on autonomic balance
(sympathetically tuned) consistently display higher levels

of sympathetic nervous system activity during non-stress
conditions and, when stress is applied, are more reactive
sympathetically to the stress. These differences were
tentatively attributed to constitutional differences measured
by the autonomic balance fbrmula. If depressives are, in fact,
"parasympathetically tuned," they should have similar
characteristics to the parasympathetic group above.

Another interesting speculation concerning autonomic
balance was proposed by Eysenck (1953), whose theory of
personality posits two basic types of individuals. On the
one hand there are extraverts, who tend to react impulsively
in various situations. On the other hand there are inura-
verts, who tend to hold back and mull over decisions before
acting. Eysenck (1960) has suggested that there personality
differences in individuals are due mainly to their autonomic
constitution, with extraverts being sympathetically tuned
while intraverts are parasympathetically tuned. This thesis
has recently been examined (Small, 1976). No connection was
found between personality as measured by the Eysenck Personality
Inventory (1960) and autonomic activity.

The possibility that depression may be due to para-

sympathetic regnance of the autonomic nervous system still



provides an intriquing possibillity for psychophysiological
assessment of progress 1ln psychotherapy. This 1is especially
true since depression is classified as an afiective disorder
and affect is customarily associated with autcnomic activity.
Despite this, few studies have been conducted to examine

the psychophysiology of depression (Fowles, 1975). #any of
these have examing electroencephalographic material which

is essentially unimportant for the issue of autcnomic arousal.
Studies of skin conductance changes have shown that, in general,
sweat gland activity seems to be depressed in devreszslives
(Bragg and Crookes, 1966; Fowles, 1975). Twenty depressed
patients rated on the D scale of the MMPI showed a negative
correlation between depth of depression and the galvanic skin
responses to auditory stimuli (Greenfield, 1963). Especially
salient in light of the sympathetic-parasympathetic distinction
are studies of salivary secretion among depressed individuals
since this area 1is innervated by equal numbers of fibers from
both systems. Contrary to expectations, most researchers have
reported reduced salivary output by depressives, in?icstive

of sympathetic activity (Strongen and Hinsie, 1938; Davies and
Gurland, 1961; Palmai and Blackwell, 1965). These investi-
gations have not received unequivocal support, however, as
other researchers have found no such correlation (Peck, 1959;
Busfield and Wechsler, 1961). No research has investigated
patterns of autonomic activity in a depressed povulation.

The reason for this has likely been the disappointing results
of single indicant experiments and the low inter-correlations

of channels across stressor stimuli.



The Present Investigation

While psychoohysiological assessment is increasingly
being employed as part of a complete assessment procedure
(Hersen and Barlow, 1976; Kallman and Feurstein, 1977), the
specifics of how this should be carried out remain to be
delineated. The present investigation will seek to test
several hypothesis concerned with the psychophysiology of
depression which should have implications for assessment
and evaluation techniques. 1Initially, however, because
of the tremendous complexity and disorganization cf data
presentation in the field and the tendency on the part ef
many researchers to misuse concepts, a few important
definitions will be introduced. These are as tollows:

1) Maximal channel specificity will be employed te refer
to the tendency of a single physiological channel te
be consistently maximally reactive in the sympathetic
direction across different stressor situations.

2) Minimal channel specificity will be employed to refer
to the tendency of a single physiological zhan: .
to consistently be the least reactive channel in a
sympathetic direction across the different stressor
tasks.

3) Patterning stereotypy will refer to a consistent
hierarchichal structure of response channels across
different stress situations. For example, 1if an
individual shows maximal channel specificity as well
as minimal channel specificity, and the channel in

between these two tend to maintain their relative



hierarchichal standing across the tasks, that
individual can be said to have shown patterning
stereotypy.

It should be apparent that the two types of channel
specificity and patterning stereotypy are not completely
independent of each other. Each has sufficiently different
properties and Implications for assessment, however, to
warrant consideration of them as phenomena in their own
right. It is also necessary to define the two modes in which
scores will be reported:

4) Scores of autonomic tension refer to absolute levels

of channel activity attained during a certain period.
For example, if 90 beats per minute was the highest
heart rate attained during a stress period, that
reading would be accepted as a measure of autonomic
tension.

5) Scores of autonomic lability refer to the magnitude

of deflection of a channel during one recording period
when compared to another period. For cxamople, 17

an individual's heart rate in 90 beats per minute
under rest and this rises to 95 beats per minute
under stress, the autonomic lability score for this
stressor task is +5.

The decision to employ two methods of measurement is
warranted by evidence that absolute levels of a channel under
stress depend to an extent on the level of that channel just
prior to stimulation. This "Law of Initial Values” was first

formulated by Wilder (1950) and asserts that an autonomic



channel's response to stimulation is largely a function of

its pre-stimulus level. The higher a pre-stimulus level is,
the smaller the reaction should be to a function increasing
stimulus due to ceiling effects. If the pre-stimulus level

is extremely high, there may even be a paradoxical diminution
of that channel's activity under stimulation (Sternbach, 1966).
For this reason, many researchers have worked arduously to
discover a satisfactory statistical method of extricating the
base level effects. Several manipulations have been suggested,
but the issue is far from resolved. Lacey (1956) proposed

an "autonomic lability score" (ALS) which takes into account
the correlation between pre-stimulus levels and post-stimulus
levels and alters the raw lability score in accordance with
this. While widely employed, Lacey's (1956) formula is con-
sidered an imperfect solution to the problem. Other proposed
solutions to account for the law of initial values

several covariance techniques (Benjamin, 1963), percentage

of change scores ( ), and techniques involving

the correlation between the pre and post stimulus scores and
the post stimulus score itself (Oken et al. (1963). Many other
solutions have been forwarded and others, including the experiment
of Oken et al. (1963) have used no correction at all. 1In a
review of many of these techniques, Sternbach (1966) concluded
that Benjamin's (1963) covariance approach represented the
most convenient method of LIV correction. It 1s apparent

from close inspection, however, as Benjamin (1963) noted,

that Lacey's (1956) formula and her technique are very similar
and that the Lacey (1956) formula can, in actuality, be

viewed as a special variation of her technique. This variation
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simply allows for the scores to be expressed in 7T-fashion.
Since it will be desirous in the oresent experiment to compare
physiological channels which are measured in different
modalities, the scores must be expressed in some standardized
manner. The autonomic lability score, then, appears to be the
formula of choice for LIV correction. Since absovlute levels
of functioning are also of interest, autonomic tension scores
will be reported as well, The reader should be aware, however,
that no truly satisfactory method of LIV correction has been
devised. There simply has been no clearly superior technique
to Lacey's (1956) formula.

Several hypothesis can be tested in the oresent investi-
gation. First, it will be expected that the "normal"” control
group will evince maximal channel response specificity to a
significant degree in response to lab stress. All studies
of this phenomena have found this to be the case.

The following hypothesis, then, 1s stated for scores of
both autonomic tension and autonomic lability.

Hypothesis 1 - Under conditions of laboratory and imaginal
stress, "normal" individuals will tend to
react with a consistent channel of maximal
reactivity across stressor tasks.

In all studies thus far (Ferguson, 1957; Crookes and

McNulty, 1966) with pathological populations, the principle
of maximal channel specificity has been found to hold as well.
Therefore, the following hypothesis 1s stated:

Hypothesis 2 - Under conditions of laboratory and imaginal

stress, "depressed" individuals will tend

to react with a consistent channel of



maximal activation acros< stressor tasks.

The relative tendencies of the two groups to show maximal
channel specificity is also of interest. Some evidence (Reynolds,
1961) suggests that parthological groups should show less
specificity than normal groups. Research by Ferguson (1957)
appears to support this, while an investigation by Crookes and
McNulty (1966) does not agree. The following hypothesis then,
will be examined:

Hypothesis 3 - Under conditions of laboratory and imaginal
stress, "normal" individuals will show a
significantly greater degree of maximal
channel specificity than '"depressed"
individuals.

A less frequently studied phenomenon is minimal channel
specificity. The resesarch by Doverapike (1976), however, suggests
that depressives, as a group, may be distinguished from normals
by a greater tendency to show minimal channel specificity.

Hypothesis 4 - Under conditions of laboratory and imaginal
stress, depressives and normals wlii b:uh
show minimal channel specificity. Depressives,
however, will show significantly greater
minimal channel specificity than normals.

A major drawback of the specificity literature has been

its reliance on laboratory methods of stress induction. Little
work has been done to establish whether psychologically
significant events from outside the laboratory environment can
be employed somehow in a laboratory or therapy context to

test reactivity. A commonly used method of accomplishing this



is to simply have the individual imagine a stressful situation.

This procedure has not always proven adequate (Bavison and

Wilson, 1973; Weitzman, 1967). Preliminary results from this
laboratory have indicated that reqgquiring the subject to take

his own role in an imaginal situation and make all the verbalizations
as he made them in the "in vivo" situation may be a preferred

method of "imaginal" presentation. Because this type of

stress induction may have more relevance to clinical situations,

it will be compared to laboratory methods of stress induction.

The following hypothesis, then, will be examined:

Hypothesis 5 - Normals and depressives will evince no
difference under laboratory versus imaginal
stress in their tendency to show maximal
and minimal specificity.

In addition to the maximal and minimal channel specificitles,
pattern stereotypy will also be examined. All studies conducted
thus far have indicated that both normal and pathological groups
show pattern stereotypy. Therefore, the following hypothesis
will be investigated:

Hypothesis 6 - Under conditions of laboratory and imaginal

stress, normal and depressed individuals
will show significant pattern stereotypy
across stress tasks.

Some evidence has surfaced that indicates depressives
may evince more "physiological disorganization" and therefore
less significant pattern stereotypy than normals (Ferguson, 1957).

Hypothesis 7 - Under conditions of laboratory and imaginal
stress, normal individuals will show
significantly greater pattern stereotypy

across stress tasks than normals.
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Other evidence (Gellhorn, 1963) suggests that depression
may be a result of a parasympathetically tuned autonomic
nervous system. To test the possibility of this, two hypotheses
will be stated:

Hypothesis 8 - Under conditions of rest, alertedness, and
stress, normals will censistently show
greater sympathetic innervation than
depressed individuals.

Hypothesis 9 - Depressed individuals will show signifi-
cantly smaller increments of autonomiz
activity (and possible decrements) from
rest to alertedness and alertedness to actual
stress indwction than normal individuals,

The answer to the above hypotheses will provide evidence

to help investigators decide which of several possible avenues
will be the most productive in pursuing more adequate
methods of psychophysiologically assessing the more common

depressive states and psychopathology in general.



Method

Subjects

The present investligation employed a total of 20 subjects,
selected from a list of students enrolled !In introductory
psychology courses at Virginia Commonwealth University. They
participated to obtain extra credit for that course. The
following criteria applied to all subjects:

1. All subjects were female, 18 to 25 years of age.

2. All were willing to allow the recording of several
physiological channels and agree to variocus conditions
outlined on a consent form to minimize the possibility
of artifact as much as possible. This form is included
in the appendix.

3. The participants must have been free from any known
longstanding physical illness, such as hypertension,
which would bias the physiological data abnormalily.

In addition to the above criteria, a control grcup of

"normal" subjects met these criteria:

1. They must have had a negative past hisioviry oi poyonlairsc
illness and psychotherapy.

2. They must have scored within one standard deviation of
the population mean on the Beck Depression Inventory
(BDI) (Beck, 1972) which was administered under the
title of a "Student Mood Survey."

An experimental group of depressed subjects, in contrast

to the control group, met the following criteria:

1. They must have achieved a criterion score of at least

14 on the BDI.
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2. They must have reported experiencing depressive episodes
of a debilitating magnitude with a frequency of at
least once per month. This iInformation was culled
through questions fashioned after the BDI questions
and added to the test.

The Beck Depression Inventory 1is a self report paper and
pencil instrument covering 21 symptoms of depresslon including
motor, cognitive, and neuro-vegatative signs. It has been shown
to correlate highly with psychlatric ratings of depth of depression
and has good discriminant validity for depression versus anxlety
(Beck, 1972). Only subjects who voluntarily wished to varticipate
were accepted for participation. It was made clear to each
subject that he could choose to withdraw from the experiment
at any time.

Experimenter

The experimenter was a second year male graduate
student in clinical psychology. He was 27 years of age and
medium height ana ouild. He followed a standardized procedure
to assure that he was of a standard stimulus value o 211 subiect:.
Setting

All meetings between subJjects and the experimenter were
held in the therapy room of the psychophysiology laboratory
of the Psychological Services Center of Virginia Cemmonwealth
University. This room was designed to afford comfortable
surroundings for psychotherapy sessions during which physiological
measures are recorded. The room has been soundproofed to
minimize the influence of external sounds on the subJjects. It

is also climate controlled and was maintained at a temperature
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of 75° + 2° Farenheit. A comfortable easy chalr was provided
for the subJects to sit in during recording sessions. The
physiological recording apparatus was located in ancther room
adjacent to the room in which the subject was seated. Cables
for the polygraph were passed through hcles in the wall
especially designed for this purpose. The subject was seated
with her back to this wall. The therapy room was dimly 1it
with a 100 watt 1light bulb during the physiological recording
sessions.

Physiological Measures,

Several measures of autonomic activity were monitored

during the recording sessions. These are listed below:

1. Heart Rate (HR) was monitored by means of a GRASS
model T7P44B cardio tachograph. This provided a
continuous beat by beat measure of variations in
HR. The signal was taken from EKG readings which
were monitored by a GRASS model 7P6C EKG pulse pre-
amplifier. A brass electrode (2" x 1%") was placed
on the volar surface of the subject's dominant for:camn
and a corresponding electrode was placed over the
tibia bone on the opposite sided calf. These electrodes
were interfaced to the skin with GRASS EC2 electrode
cream. Lead selector 11 or 111 was employed depending
upon the electrode sites.

2. Heart Rate Variability (HRV) was also monitored
continuously from the cardio tachograph record out-
lined above.

3. Skin Conductance Level (SCL), an exosomatlc measure
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of electrodermal activity, was monitored through a
GRASS model T7PlE ilow-level DC pre-amplifier. This was
recorded by placement of a BECXMAN cup electrode of
silver-silver chloride composition on the volar surface
of the non-dominant forearm just below the elbow and

a second electrode of the same type on the fleshy part
of the palm of the same sided hand over the first
metacarpal bone. A constant current of 10 microamperes
was passed through the two electrodes. These electrodes
were interfaced to the skin with SPECTRA 360 electrode
gel (.05% sodium chloride) and secured with adhesive
tape.

4, Finger Pulse Amplitude (FPA) was also monitored by means

of a GRASS model 7PiE low level DC pre-amplifier. A
GRASS Model photoplethysmograph was attached to the
middle finger of the non-dominant hand and secured

with adhesive tape. This allowed continuous monitoring
of blood flow to the periphery.

All physiological readings were charted as pen dei'lectic s
recorded on a GRASS model 7D polygraph. Prior to placing the
electrodes on the skin surface, the site was cleaned with
alcohol (70% isoprophl) with the exception of the palm and
finger tip. The electrodes were then secured to minimize the
influence of movement artifact on the physiological recordings.
Procedure

The experimental procedure required two meetings between
the subject and the experimenter. An initial meeting was held

to delineate three stressful interpersonal interactions between
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the subject and another individual. This lasted approximately
one hour. A second meeting required the subject to be hooked
up to the polygraph while several stressor tasks were intrcduced
over a period of approximately 1% hours. The subject was then
debriefed concerning the general purpose of the investigation
and allowed to leave.

The initial meeting between subject and experimenter was
held in the therapy room described above. The major purpose
of this meeting was to delineate a number of interpersonal
interactions in which the subject had recently engagesd anc fourii
to be stressful. At the beginning of this meeting, the subject
was handed a form requesting her to 1list a number ef recent
interpersonal situations which she found to be stressful. After
the form was completed, the experimenter went through each
situation with the subject in detail to further clarify the
sequence of events and pinpoint aspects of the situation whlch
the subject found to be especially stressful. 1In addition,

three '

'monologue scripts” of approximately one minute in length
each were drawn up of what verbalizations the sub ject made
during each of these interactions. The subJject was informed
that these scripts were important for the later meeting but
was not given further information regarding its usage.
A secondary purpose of this initial meeting was to
familiarize the subject with the environment in which physiocological
recording were later be carried out. The meeting was held in
the recording room and was introduced to the subject as such.

The subJect was encouraged to look around, familiarize herself

with the surroundings and ask questions. After the various



5

"monologue scripts” had been satisfactorily outlined, the
subject was then shown the electrodes which were to be later
attached to her and shown where they would be attached. A

brief preview of the procedure involved in attaching them was
also to be provided. After this, the subject was escorted

to the adjacent room and shown the polygraph while the experimenter
offered a brief account of how the machine operates. The
experimenter strove to answer all questions posed by the subject
but refrained from giving specific information concerning what
would occur durlng the recording session and the specii'c goals
of the investigation. This meeting was terminated with the
scheduling of the subject for a recording session approximately
one week after the first meeting.

Upon reporting for the second meeting, the subject was
requested to sit in the easy chair and relax while the electrodes
were attached. 8he was then informed of the deleterious effect
of movement of physiological recordings and requested to
restrict this as much as possible during the entire session.
After the electrodes were attached, the experims:iiter 2t
room and from the adjoining room read a standardized set of
introductory instructions presented in the appendix. The
experimenter communicated with the subJject by means of an
intercom during the remainder of the session. The poiygraph
was then calibrated while the subJject relaxed. An adaptation
phase lasted ten minutes beyond the point that the machine
was calibrated to allow the subJect to become further acclimatized
to the experimental situation. After this period was completed,

a series of laboratory and imaginal stress tasks along with a
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"neutral" task was presented in a partially counterbalanced

manner.

i

The laboratory stress tasks were as follows:

Various mental arithmetic tasks which regquire the
multiplication of a two digit number by a one digit
number and the subsequent addition of a two digit
number. For example, 14 x 3 + 17 = ? The subject
was instructed to complete the problem as guickly

as he could and give his answer. As soon as the
correct solution was given to a problem, another was
quickly presented. The problems were administered

at a staccato pace for a period of one minute.

A second laboratory stress task was a letter assoclation
task, requring the subject to name all the words she
could think of beginning with the letter "W, iost
people are quite surprised when they exhaust their
fund of words well before the end or the cne minute
period. If the subject faltered, shewas urged by the
experimenter via intercom to continue trying until
the end of the time period.

A third laboratory stress task was the digits back=-
wards portion of the Digit Span subtest of the Wechsler
Adult Intelligence Scale. The test, however, was
continued whether or not the subject faltered untll
the end of the one minute time period. This test
required the subject to repeat backwards a list of
numbers which had been related to her. For example,
if the experimenter said "7-1-9," the subject should

have responded "9-1-7."
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In addition to these laboratory stress tasks, the subject
was required to imagine each of the three stressful interacticns
which had been outlined in the initial meeting. When trh: sublect
reported that her mental image of a particular situation was
clear,she was asked to take the role sheassumed jn that situation
and make all the verbalizatlions shemade then in the same manner
he made them. Verbalizations of others were simply imagined.

The subject was stopped after one minute cf each of these
"imaginal" stress tasks.

A '"neutral" task required the subject to count wpward oo
the number "1," imagining the number in her mind as he related
it. This also lasted for a period of one minute. This "neutral”
task was included to insure that the reactivity in responsze
to the various "stress" tasks was not simply a matter of
verbalizing material.

Before the administration of any of the tasks, the subject
was alerted that in one minute ghewould be required to carry
out a mental task. The purpose of this "alerting period" was
to reduce the possibility of startle which might wvesoi L v
the abrupt intreoduction of a task. A five minute resting
period followed the termination of each task to allow the
subject to readapt to non-stress conditions. For this period,
the subject was requested to simply sit back, clese her eyes,
and relax as much as possible without falling asleep. She had
been informed that nothing would be acquired of her wilthout
a preceding warning delivered orally by the experimenter. There
were seven tasks 1in total, three laboratory stress tasks, three
imaginal stress tasks, and the neutral task. The entire

recording session lasted approximately 1% hours. The subjezt
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was then offered & debriefing if shedesired jt and allowed
to leave.
Data Reduction

Physiological readings were ncoted during each of the
seven one minute task presentations outlined above. Readings
were also noted during the seven one minute "alerting mericds".
In addition, a reading was taken during the third minute of
the rest period between the third and fourth stressor task.

In total, then, there were fifteen one minute periods during
which the various autonomic channels were appraised. Realdings
for each of these periods were reduced in the following manner:

For heart rate, each one minute period was divided into
six ten second segments. The maximum level of HR for each of
these segments was noted. The readings were then summated 3and
averaged to achieve a representation of that minute's HR
activity. The minimum level of heart rate was also noted
for each of these segments. The minimum readings were then
averaged and the difference between this average and the maximal
average represented heart rate variability.

For finger pulse amplitude (FPA), a procedure similar to
that used for the HR data was employed. The amplitude was
reported in milimeters of deflection from the initial trough
to the peak of the wave.

Readings of skin conductance (SC) will be transformed from
resistance records to micromho units. The level of SC for a
one minute period was the average of the six ten second
samples. The lowest resistance reading (highest 3C) was

noted for each ten second segment.



RESULTS

The Student Mood Survey (SMS) was administered to a
total of 291 females during the fall and spring semesters
of the academic year 1977-78. Twenty eight of these students
met the Beck Depression Inventory (BDI) score critericn of
14 or above. Of these, 18 met the additional criteria of age,
frequency, interference magnitude and freedom from persistent
physical problems which might affect the physiological recording.
The resulting group statistics, along with the population data,

are presented in Table 1.

Insert Table 1 about here

The frequency code scores were welghted as follows: a cocde
of 0 corresponded with the statement "I very seldom feel Llue.”
A code of 1 indicate blue periods on the frequency of crce rer
month. A code of 2 indicated once per week, and a code ¢ 3
indicated that the individual felt blue just about every day.
For magnitude, a code of 0 indicated that feeling ni..z
no problem for the individual in carrying out daily tasuks, 1
indicated increased difficulty but eventual success most of the
time, 2 indicated frequent failure in accomplishing daily tasks,
‘and 3 indicated total fallure. The final selection resulted in
two groups, each composed of 6 whites and 4 blacks.

An analysis of the relation between BDI scores and
estimates of frequency resulted in a product-moment correlation

coefficient of +.48. This indicates a correspondence between

these two measures, despite the fact that depression in a coliege
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Table 1
Mean BDI, Frequency, and Interfering Magnitude

Results for Population and Groups

Total Population Normal Ss Depressed Ss
Measure Mean SD Mean SD Mean SD
BDI 6.8 5.4 5.4 1.1 19.0 3.5
Frequency Code 1.2 .8 1.0 .6 2.2 .42

Interference
Magnitude Code 1.0 .6 1.0 0 1.6 .9
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age population is considered by many to be notoriously transitory.
The correlation between BDI scores and measures of magnitude of
interference was somewhat lower, +.26, indicating a weaker
relationship between the inventory scores and the ability to
accomplish daily tasks. Moreover, an even weaker relationship
was found between the frequency and interfering magnitude
estimations (+.18). As a result, the groups were not terribly
dissimilar on the interference measure; seven of the depressed
group indicated a code of 1 while the other three indicated a 3.

All of the normal group indicated a 1.

Maximal Response Specificity-Tension Scores

As noted earlier, maximal response specificity refers to
the tendency of an individual to react to varying stressing
stimull consistently with a maximal magnitude of response in the
same channel. Other channels may vary in their respective
magnitudes of response. It was expected that normal individuals,
being more sympathetically tuned than depressives, would display
higher degrees of maximal response specificity than the denresced
individuals. Tension scores, examine the levels attained in the
physiological channels during stress induction.

The comparison of a physiological response in one channel
with the response of another channel poses a problem, since
each 1s measured along different scales. To investigate
maximal response specificity, it was first necessary to
transform the scores of the channels into a common modality.
This was accomplished by transforming the channel scores into
a standardized T-distribution with a mean of 50 and a standard

deviation of 10. A population of response scores to each
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stressor task was established for each channel which then

were transformed along their own distribution. A matrix of

an individual's standardized score in each channel to each
stressor task was then formulated so that the individual's responses
across channels could then be compared. The degree of maximal
response specificity was derived by noting the maximum number

of times the highest T-score to a) the three laboratory stress
tasks and b) the three imaginal stress tasks occurred in the
same channel. Three degrees of maximal response spec*ficity
were possible: 1) low specificity, in which the subtject

reacted maximally in a different channel to each of the three
stresses, 2) medium response specificity, in which the subject
reacted maximally to two of the three tasks in the same channel,
and 3) high maximal response specificity, in which the sutject
showed a maximum reaction in the same channel to all three
stressors. Frequencies of subjects displaying each degree of
specificity were established for each group to the conditions

of laboratory and imaginal stresses. To demonstrate whether

the principle of maximal response specificity exists to =
significant degree, the obtalined frequencies of the degrees of
specificity were compared to the frequencies that would be
expected by chance, that 1is, 1f no specificity existed. The
chance frequencies were calculated according to the procedures
outlined in Lacey et al. (1953). This technique employed
probability calculus to establish that, on the chance hypothesis,
the probability of a subject displaying a maximal level of
response in the same channel to all three stressors is (%)> or

1/64. Prom the additive theorum, the expected frequency for a
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group of 10 subjects to show a high degree of maximal response
specificity is 4/64 x 10. The chance expectations of other
degrees of specificity are calculated in a similar manner with
minor adjustments. The application of this technique resulted
in chance expectations of .16 for high specificity, 1.23 for
medium specificity, and 8.61 for low specificity. The obtained
frequencies of the groups under laboratory and imaginal stress

conditions are summarized in Table 2.

Insert Table 2 about here

To a=-sess whether the obtalined frequency distributions
could be considered significantly different from the chance
expectations, each of the obtained distributions was compared
to the chance distribution by means of a Kolmogorov-Smirnov
one sample test (Siegel, 1956). This is a "goodness of fit"
test which compares the two cumulative frequency distributions
and provides an estimate of whether the scores in one dis-
tribution can reasonably be theught to have come I~
having the other distribution. The application of this test
to the four obtained distributions in Table II established all
of them as being significantly different (P < .01) from chance
expectations. The principle of maximal response specificity
was established as valid in both groups under each cond'tion.

Having established the principle of maximal response
specificity as valid, subsequent comparisons of the obtained
frequencies were undertaken employing the Kolmogorov-Smirnov

two Sample Test (Siegel, 1956) which operates under the same
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Table 2
Degrees of Maximal Response Specificity
By Group and Condition Using Channel Levels

Degree of Specificity

Group High (3/3) Medium (2/3) Low (1/3)

Normal (N = 10)
Laboratory Stressors 5 S 0
Imaginal Stressors 7 3 0
Depressed (N = 10)
Laboratory Stressors 4 6 0

Imaginal Stressors 3 7 0



rationale as the one sample test but allows the comparison

of two obtained frequency distributions. Comparisons were

made between groups under each of the stress conditions

and between conditions for each group. There was no significant
difference between situations for either group. Similarly,

the difference between groups for the laboratory stress situation
did not attain the level of significance. The normal group
showed greater specificity under imaginal stress conditions

while the depressives showed less specificity under the imaginal

conditions.

Minimal Response Specificity-Tension Scores

Minimal response specificity refers to the tendency of
an individual to consistently show a minimal response to stress
in the same physiological channel across repeated presentaticns.
It was expected that the depressed individuals, being more
parasympathetically tuned, would evince higher degrees of
minimal response specificity than the normals. Tension scores
examine the levels attained in the physiological chornels
during stress induction.

The standardized matrices of response scores which were
examined for maximal response specificity were also examined
for evidence of minimal response specificity. The procedures
which were employed to ascertain the existence of minimal response
specificity were i1dentical to those employed in identifying
maximal response specificity with the exception that instead
of noting the number of times a maximal response was noted in
the same channel, the minimal response each time was noted.

Other statistical and data manipulation procedures were identical.
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The obtained distributions of minimal response specificity

according to group and condition are outlined in Table 3.

Insert Table 3 about here

Again, all of the obtained frequency distributions achieved
significance at the .01 level. The magnitude of change in the
specificity distribution of normals from laboratory to imaginal
stress was insignificant. The depressed group did not show
a significant change in the predicted direétion from lavoracory
to imaginal stress.

Since the differences between distributions were noted
to be opposite the direction predicted, a two-tailed test
was performed. The differences did not exceed the level of
significance. The comparison of groups under conditions of
laboratory stress revealed no significant differences. Similarly,
the differences between groups under imaginal-role playing
stress conditions did not exceed the .05 level of probability.
To summarize, the investigation of minimal responszec O
as with maximal response specificity, demonstrated that both
groups showed significant degrees of response specificity
when compared to chance expectations. There were, however,

no significance between group or between condition effects.

Maximal Response Specificity-Labllity Scores

Because individuals vary in their customary physiological
levels at rest, investigating the respective levels attained
by the individual under different conditions may not accurately

reflect the true process of an individual's reaction to stress



Table 3
Degrees of Minimal Response Specificity
By Group and Condition Using Channel Levels
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Degree of Specificity

Group High (3/3) Medium (2/3)

Normal (N = 10)
Laboratory Stress 5 5
Imaginal Stress 7 3
Depressed (N = 10)
Laboratory Stress 7 3

Imaginal Stress 4 4

Low (1/3)
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events. Therefore, the change (lability) scores from anticipation
to stress induction were inspected also for evidence of maximal
and minimal response specificity. It was originally intended
that Lacey's (1956) autonomic lability score formula would be
employed to mitigate the spurious effects of the Law of Initial
Values on the magnitude of change scores. This formula seeks
to correct for the poor correlation between pre-stimulus and
actual stimulus induction levels. However, the correlations
achieved in the present investigations were very high. For
example, the lowest correlations for skin donductance aiid hicai b
rate, respectively, were .93 and .76. The correlations were so
high, in fact, that their application resulted in spuriously
high lability estimates. For this reason, the autonomic lability
formula proposed by Lacey (1956) was discarded and raw change
scores were employed.

The results of the procedures employed to examine maximal

response specificity are outlined in Table 4.

Insert Table 4 about here

As in previous investigations, all of the obtained frequencies
differed significantly from the chance expectations. The groups
did not differ significantly under either stress condition.
Similarly, there were no significant differences in the dis-
tributions to laboratory versus imaginal stress for either
group. No comparisons achieved the level of significance

in the examination of maximal response specificity with change

scores.



Table 4

Degrees of Maximal Response Specificity

By Group and Condition Using Lability Scores

Group

Normal (N = 10)
Laboratory Stress
Imaginal Stress

Depressed (N = 10)
Laboratory Stress

Imaginal Stress

Degree of Specificity

High (3/3)

Mediam (2/3)

69

Low (1/3)



70

Minimal Response Specificity-Lability Scores
The obtained frequencies of the different degrees of

specificity in this category are presented in Table 5.

Insert Table % a®out here

All of the obtained distributions exceeded the .01 level
of probability when compared with chance expectations, with
the exception of depressives under laboratory stress which
exceeded the .05 level. The groups did not differ significenc.y
under the laboratory stress conditions. Both groups, however,
evinced significant increases in specificity from laboratory
to imaginal stress conditions. Since these changes were in the
same direction, the difference between groups under stress
was not significant. No significance between group differences

were found.

Pattern Stereotypy

Pattern stereotypy was examined to achieve a better
idea of how reactivity in all the channels compared across stress
situations. This was performed because of suggestions by
various authors that depressives and other "pathological”
groups are more disorganized than normals in their physicingical
responses to stress. To accomplish this, a coefficient of
concordance {(31legel, 1956) was computed for each individua’
according to each type of stress condition. The concordance
coefficient is a rank order correlation coefficient applied
to instances where more than two sets of rankings are involved.

The set of standardized scores for an individual to each



Table 5
Degrees of Minimal Response Specificity
By Group and Condition Using Lability Scores

Degree of Specificity

Group High (3/3) Medium (2/3) Low (1/3)

Normal (N = 10)
Laboratory Stress 4 4 2
Imaginal Stress 3 7 0
Depressed (N = 10)
Laboratory Stress 2 4 4

Imaginal Stress 3 6 1



stress task was ranked in descending order, then a coefficient
was computed for the three sets of rankings for each stress
condition, laboratory and imaginal. In addition, a coefficient
was computed for each subject under conditions of anticipation
of stress. The group results of tense computations are graphed

in Figure 1. The normal group evinced steady increases in

Insert Figure 1 about here
concordance from anticipation to laboratory stress cto imaginal
stress. The effects for the depressed group paralleled the trend
of the normal group under anticipation and laboratory stress.
Under imaginal stress, however, the depressed group dropped
to a correlation of .70 while the normal group rose to .84,
While this suggests a general movement toward discordance by
the depressives as a whole, a Kolmogorov-Smirnov comparison of
the two distributions of correlation values did not achieve the

.05 level of probability.

Autonomic Tuning

In order to assess whether depressives, as a groug, are
"parasympathetically tuned" at rest and evince differential
responsivity to stress, a multivariate analysis of variance
(MANOVA) was performed on the depencent variables, by groups
and conditions. The MANOVA allows an estimate of whether the
dependent variables, as a whole, can differentiate between the
groups across conditions. It was expected that the groups
could be so differentiated by their physiology and that this

difference would be along sympathetic-parasympathetic lines.
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Figure 1
Group Coefficients of Concordance by Condition



Four conditions were included, rest, anticipation of stress,
laboratory stress, and imaginal stress.

The MANOVA of channel levels revealed a significant
condition effect for the combination of dependent variables,
F (12,203) = 4.34 P ¢ .01. Similarly a significant group
effect was found among the physiological variables, F (4, 69)
= 3.9 P { .01). The interaction analysis (group x condition)
was insignificant, F (12, 203) = .14 P = ,99).

To achieve a better idea of where the significant
effects 1lie in the dependent variables, a series of univariate
analyses of variance (ANOVA) were run investigating each
physiological variable singly. As expected from the MANOVA
results, no significant interaction effects were found
for any of the variables. Significant condition effects were
found for heart rate, F (3, 72) = 6.43 P { .01, and for "inger
pulse amplitude, F (3, 72) = 6.71 P { .01. Significant group
effects were found for heart rate variability, F (1, 72) = 3.98
P ( .05, and skin conductance, F (1, 72) = 9.74 P { .01. The
depressed group evinced greater heart rate variatiil<y
while skin conductance levels were lower for the depressed
subjects. Channel levels for the groups are presented in Table 6.
The MANOVA and ANOVA results are summarized in Table 7.

Significant group effects are graphed in Figures II and TII.

Insert Tables 6, 7 and Figures 2, 3

To arrive at a better idea of how the dependent variables

can be employed to assess an individual's group membership,
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Table 6
Summary Table of Channel Levels by Group and Condition

__HR(bpm)  HRV(bpm)  SC(Micromhos) FPAMM amplitude)

Condition Group Mean SD Mean SD Mean SD Mean SD
Rest
Normal 86.11 7.79 13.46 2.96 .042 .018 28.03 22.25
Depressed 87.95 11.05 16.77 4.66 .029 .013 23,94 21.01
Anticipation
Normal 89.36 9.00 14.18 3.18 .041 .018 19.08 12.09
Depressed 89.47 12.87 16.07 4.86 .030 .016 12.90 10.29
Lab Stress
Normal 96.62 11.47 14.94 4.32 .048 .025 13.82 6.97
Depressed 94.84 12.46 15.90 5.77 .034 .020 7.71  3.46

Imaginal-Role Stress
Normal 100.57 11.57 16.40 5.49 .052 .026 11.81 6.31
Depressed 102.04 13.45 18.56 5.27 .034 .019 7.74 4.78



Table 7

Summary of MANOVA Results for Channel Levels
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Effect df SS M F P>F
MANOVA
Group 3.90 .006
Condition PILLAI'S TRACE 3.35 .0002
Group X Condition .14 .99
ANOVA - Heart Rate
Group 1 3.39 3.39 .03 .87
Condition 3 2486.76 828.66 6.43 .0007
Group X Condition 3 40.47 13.49 .10 .95
ANOVA - Heart Rate Variability
Group 1 86.71 86.71 3.98 .04
Condition 3 77.88 25.96 1.19 .31
Group X Condition 3 14.11 4.70 .22 .88
ANOVA - Skin Conductance
Group 1 .0039 .0039 9.74 .002
Condition 3 .0009 .0003 .80 .50
Group X Condition 3 .0001 .00003 .10 .95
ANOVA - Finger Pulse Amplitude
Group 1 522.96 522.96 3.19 .07
Condition 3 3304.03 1101.34 6.71 .0005
Group X Condition 3 21.43 7.14 04 .98
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discriminant analyses were run for each dependent varlabie
as well as the optimal combtinations of these variables.
After calculating the optimal discriminant level for the
variable or combination of variables, a post hoc group
classification was performed on the average score for each
subject under conditions of rest, anticipation, lab stress,
and imaginal stress using the optimal discriminating level
for the variable(s) at hand. The discriminant analysis
proéedure allows the estimation of the probability of group
membership based on a subject's physiological level.

An anticipated from MANOVA and ANOVA results, heart
rate did not discriminate well between groups. Finger pulse
amplitude correctly classified 77.5% of observations involving
depressed group subjects. However, use of this channel with
normal group subjects misclassified 55% of them as depressed.

Heart rate variability proved to be a better discriminator
for normal group subjects, correctly identifying 72.5% of
observations involving them. For depressed group subjects,
however, 57.5% of observations were misclassified.

Skin conductance proved the best single variable
predictor of group membership as 82.5% of observations involving
depressed group subjects were correctly classified and 60%
of observations involving normal group subjects were accurately
classified.

The best multiple variable combination in predicting
group membership was skin conductance combined with heart
rate variability. This combination increased the accuracy

of the classification process involving depressed subjects



to 85% and with normal subjects to 62.5%. The addition of

the third best single variable discriminator, finger pulse
amplitude, to this combination did not improve the discriminating
power. Since there were four observations per subject which

were classified, a criterion of 3 out of 4 classifications to

a group could be established to assign group membership to

a subjJect. Using this criterion, 90% of the depressed subJects
were correctly identified as depressed, while 60% of the normal
subjects were correctly identified as belonging to the normal
group.

An additional MANOVA was undertaken to scrutinize more
closely the change scores from rest to anticipation, from
anticipation to laboratory stress, and from anticipation to
imaginal-role playing stress. While this is largely redundant
in 1light of the previous MANOVA outlined above, this previous
analysis could only compare the levels attained under laboratory
and imaginal-role playing stress without regard to thelir
original base values under anticipation. The present MANOVA
corrects this deficiency. This was necessary sirce it @i
expected that the groups would differ not only in their respective
levels of physiological activity, but also in the magnitude of
their responses to the various stressors. In this analysis,

a significant condition effect was found for the¢ group of dependent
variables, F (8, 104) = 5.39 P .0l. Neither the group or
interaction comparisons proved to be significant.

The univariate ANOVA's revealed significant condition
effects for heart rate, F (2, 54) = 26.0 P { .01, and skin

conductance, F (2, 54) = 5.84 P { .01. No other condition,



group, or Iinteraction effects were found. Lablility scores of
the groups are summarized in Table 8. A summary table of MANCVA

and ANOVA effects are listed in Table 9. Since no group effects

Insert Tables 8 and 9 about here

were evident, no other post hoc tests were attempted,



Table 8
Summary Table of Lability Scores of Groups Between Conditions

___HR(bpm) _ HRV(bpm)  SC(micromhos) FPA(MM amplitude)
Condition Group Mean SD Mean SD  Mean SD Mean SD

Rest to Anticipation
Normal 3.25 2.83 .71 1.43 -.0004 .0024 -8.94 11.32
Depressed 1.52 2.38 -.70 1.75 .0013 .0033 -11.04 12.74
Anticipation to Lab Stress
Normal 7.25 5.40 .76 3.55 .0072 .0089 -5.25 10.79
Depressed 5.36 2.64 -.17 3.04 .0034 .0046 -5.19 8.00

Anticipation to Imaginal-
Role Stress

Normal 11.20 4.30 2.22 4.56 .0111 .0122 -7.26 10.95
Depressed 12.56 6.06 2.48 &.98 .0043 .0041 -5.15 6.28




Table 9

Summary of MANOVA Results for Lability Scores

Effect daf SS MS F P>F
MANOVA
Group 1.17 .33
Condition PILLAI'S TRACE 7.75 .0001
Group X Condition .84 .56
ANOVA - Heart Rate
Group 1 8.53 8.53 .49 .48
Condition 2 911.49 455.74 26.00 .0001
Group X Condition 2 33.75 16.87 .96 .38
ANOVA - Heart Rate Variability
Group 1 7.28 7.28 .60 .44
Condition 2 65.59 32.79 2.71 .07
Group X Condition 2 7.53 3.76 .31 .73
ANOVA - Skin Conductance
Group 1 .0001 .0001 2.68 .10
Condition 2 .0005 .0002 5.84 .005
Group X Condition 2 .0001 .00005 1.99 .14
ANOVA - Finger Pulse Amplitude

Group 1 .01 .01 .00 .99
Condition 2 253.44 126.72 1.21 .30
Group X Condition 2 44,25 22.12 21 .81




Discusslon

The current investigzation represents an attempt to
examine and clarify how indiwvizuals respond autonomically
to stressing stimuli. 1In particular, our study was directed
towards pinpointing various characteristics of the responses
of a group of questionnaire-depressed subjects that wculd
differentiate them from a matched group of normals thereby
providing an indication of the direction that a psycho-
physiological assessment of depression should take.

Before analyzing the results, there are some interesting
features of the experimental group subjects which should e
noted. All too frequently subjects for clinical research ar=
classified into groups without sufficient regard for the
mechanics employed to carry out this process. Much of the
previous psychophysiological work carried out with & "depressed’”
group has employed hospitalized individuals who often could
not be taken off medication for participation in resesrch.

In such cases, the experimenter's desire for exactness has
had to be sacrificed for practicality and =zconvenienes,

The present study employed college students who were not
seeking treatment but scored sufficiently high on a

valid self report measure of depression and also seif
reported a relatively high frequency of depressive episedes.
While the present experimental group was probably not as
severely depressed as groups employed in previous studles

it does have a distinct advantage in that there is no
problem with chemotherapy effects. Such drug effects would

almost certainly alter autonomic functioning. Considerations
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must be kept in mind when comparing the results of psycho-
physiological studies of pathological groups and may account
for the prevalence of contradictory results in this area.

In any case, the make-up of the present experimental group
should be considered when comparing the results of this study
with previous work in the area.

Since depression in a college age population 1s considered
to be notoriously labile, data was also obtalned estimating
the frequency of depressive eplsodes among the subjects and
the degree to which such episodes interfere with the subject's
ability to carry out her normal activities. This was done
by adding 2 questions at the end of the Beck Depression
Inventory (BDI). Estimates of the relation between the
total BDI score, which is intended to present an estimate
of depression in the present, and the estimates of episode
frequency and interfering magnitude were calculated to
allow a further understanding of the nature of the experi-
mental group. The correlation of .43 between BDI scores
and estimates of episode frequency indicates a moderate
correlation between these varilables and provides support
for the premise that depression in a college age population
is more than a fortuitous, ephermeral experience. On the
contrary, it appears that individuals achieving a high score
on the BDI at some point in time are also likely to score
highly when tested later.

Curiously, the relation between BDI scores and estimates
of the interfering magnitude of depressive episodes was much

smaller (.26). It must be concluded that those individuals
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scoring highly on the BDI, while they experience depression
more often, are able to function as adequately in their

daily activities as their counterparts who score lower.

A poor correlation was obtained between estimates of
frequency and interfering magnitude (.18). It appears that
the experimental subjects who were prone to a high frequency
of depressive episodes did not experience a greater

severity of impairment that might be expected of them.

The experimental group, then, was comprised primarily of
individuals who experience a relatively'persisten: condicion
which seldom abates to any large degree but is not severe
enough to seriously interfere with their ability to live
their lives adequately. This relatively on-going, persistent
condition suggests that endogenous rather than exogenous
factors may be contributing to the make-up of the present
experimental group. The significance of this factor will
become more apparent as the characteristics of group differences
are outlined.

The results of the multivariate analiysis of chnmnne:
confirms that the two groups employed in this study were
differentiated from each other on the basis of the levels of
the different physiological channels. The differences of
these levels between groups exceeded the .01 level of probability.
There were, several features of the univariate analyses which
were elther unpredicted or opposite from that predicted.

Most importantly, the depressed group was not consistently
differentiated from the normals on the basis of "parasym-

pathetically tuned" channels. Because of this, hypothesis



87

8, which predicted that the normals, as a group, would

be differentiated from a group of depressives by their
greater sympathetic innervation of the channels across
stressor tasks was not supported. The groups did not differ
at all, for example, in levels of heart rate or finger

pulse amplitude. The results in heart rate are particularly
noteworthy since previous reports had alternately found
higher and lower heart rates in depressed individuals.
Perhaps the present experimental group was not as severely
pathological to make these differences noted. The depressed
group did show a widef range of heart rates across every
condition in the experiment. It may be that, the expected
differences were not found because the present experimental
group was not under medication as has been one case in
previously reported studies.

One measure which differentiated between groups was
heart rate variability. Curiously, however, the depressed
group evinced greater heart rate variability across the
different tasks. This was unexpected as it was ancicinaiod
that a "parasympathetically-tuned" depressed group would
produce smoother records of variability. The reason for
this result 1s difficult to interpret. It 1s possible that
the greater variability 1s due to an increased antagonistic
action on the part of the autonomic subsystems with reither
being able to exert dominance over the other. The parasympathetic
nervous system tries to quicken the heart rate while the
parasympathetic nervous system tries to slow the rate down.

Just as likely, however, this effect may be an artifact of
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group differences in respiration. Respiration normally
affects the heart's rate and depressives have, in previous
research, been distinguished from normals by irreguliar
rates of respiration. These results, therefore, may have
been due more to a parallel effect on respiration.
Unfortunately, the respiration channel was not monitored
and its effect cannot be accurately gauged.

Skin conductance also proved to discriminate reliably
between the groups. The effect for this channel was similar
to what was hypothesized. The depresséd group evinced lower
levels of skin conductance consistetnly across the various
conditions, apparently a result of less innervation from
the sympathetic nervous system.

The discriminant analyses were undertaken to estimate
how reliably the physiological channel levels would dis-
criminate between the two groups. By calculating the
optimal discriminant level for a particular variable, an
assessment can then be made of the reliability of that
channel for discrimination of group membership bHy nc? ir-
the number of individuals in each group which are successfully
placed in their group using their score in that channel.

This process revealed skin conductance level to be the most
reliable predictor of group memhership. While heart rate
variability was a significant discriminator between mroups, tre
diseriminant analysis showed that only slightly beftter than
half of the subjects in the experimental group were correctly
classified. This characteristic of their data suggests that

the significant difference between groups in heart rate
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variability werc blased to extreme scores in about half of
the experimental groups subjects. Skin conductance level,
on the other hand, correctly identified nine of the ten
depressed subjects as belonging in the experimental group,
suggesting that it may be a more reliable gauge of depression.
This conclusion is supported by the fact that the combination
of heart rate variability and skin conductance
in a discriminant analysis improved only slightly the dis-
criminating power of skin conductance level alone.

The results of the multivariate analysis cf channel
level demonstrate that while the two groups employed in this
study were differentiated on the basis of various physiological
channels, this differentiation was not along sympathetic-
parasympathetic lines as was suggested in research by
Gellhorn (1963), Wenger (1972), and Patton (1969). The concept
of overall sympathetic or parasympathetic tuning as an
explanation for a various psychopathological disorder, in this
case depression, appears inadequate in light of the present
results. While one physiological variable did evince tne
expected parasympathetic levels expected of the depressed
group, the others showed no difference or were opposite from
that expected. It is obvious from this that no single
physiological variable could be chosen at random and be
expected to discriminate between the groups.

The explanation of differences demonstrated in this study
require a more complex conceptualization of the contributing
factors. Instead of the anticipated parasympathetically

tuned physiology, the depressed group showed a tonic fractionation
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of certain channels. It appears that studies directed toward
examining the processes which foster the development of such
fractionated patterns will likely lead toward a better under-
standing of the evolution of depression. Research investi-
gating the physiological patterns resulting from environmental
acceptance or rejection (Lacey, 1967) and orientation versus
defensive reactions (Sokolow, 1963) are important. steps in
this direction.

The present study clearly demonstrates, however, that
a low skin conductance level 1s the best physicicgicai
index of the depressive state. While definitive research to
pinpoint the subject variables which might result in a low
skin conductance are lacking, some spectulation is warranted.
Lacey (1967) found that a decrease in skin conductance
was associated with a tendency on the part of the subject
to reject stimulus information in the environment and rather
pay attention to covert activity such as mental processes.
Consonant with this, several researchers have found that
biofeedback treatments directed toward lowerinym va»o
other channels, such as heart rate and EMG, have resulted in
unexpected concomitant increases 1in skin conductance level
(Kerkpatrick, 1971; Gatchel, 1976; Gatchel, Korman, Weis,
Smith, and Clarke, 1978). These authors have suggested
that thils increase 1s due to the heightened vigilance necessary
to attend to the blofeedback signal. While these data are
far from conclusive, they suggest that an individual with a
low level of skin conductance, like the depressed subjects

in the present study, may be an individual who is not attending
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to environmental stimuli, but rather is attending predominantly
to self produced covert stimuli. If this description is

indeed true of a depressed individual, the goal of psycho-
therapy with such a person would be to help him to attend to
relevant environmental stimuli and regulate his behavior
accordingly. If successful, such a strategy would result in

a highér level of skin conductance for that person.

The MANOVA employing lability scores provides further
evidence that the overall sympathetic vs. parasympathetic
perspective 1s inadequate 1n assessing the psychophysiology
of depressed individuals as stated in hypotheses 9, It was
expected that the depressed group, because of a parasympathetic
tuning, would show smaller responses to the stressors than
normals and that the magnitude of the difference between
groups would become greater during higher levels of stress.
This was not supported by the present experiment. 1In the
lability MANOVA, no significant group or interaction effects
were evident. These results were obtained in contrast to
previous research by Patton (1969) which demonstrated incew
individuals low on autonomic balance (parasympathetically
tuned) show smaller responses than normals to stress across
channels.

Although the depressed group could be differentiated
from the normal group on the basls of the tonic levels of
certalin channels, there were no phasic differences evident in
any of the channels to any of the stress tasks. The differences
in channel levels were evident regardless of whether the con-

dition examined was rest, anticipation, or stress. This
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finding indicates that the physiological correlates of
depression are tonic in nature rather than phasic. These
findings have important implications for procedures
employed to assess the psychophysiological correlates cf
depression. The present experiment was planned to allow
the presentation of several levels of stress which would
magnify the expected phasic diff'erences. It was expected
that this procedure would prove adequate in establishing

a pre-posit methodolcgy tc demonstrate any changes in

phasic activity. The results demonstrate, however, that a
longtitudinal assessment approach would be best employed
with a depressive, to ascertain changes in tonic level.
While tonic level could also be employed in a pre-post
therapy manner, continuous monitoring of several channels
may help pinpoint critical points in therapy at which the
level began to change. This may aid in assessing therapist
behaviors which contribute to the alleviation of the
depressed state. Biofeedback of skin conductance and other
involved channels may prove to be an important adi.nct to
the therapy process. As mentioned earlier, skin conductance
level has provea to be amenable when feedback is provided
(¥Kostes, Rapaport, and Glaus, 1978). If a depressed client
reports «~ fmprcverent in his state and falls to show 2
higher skin conductance level, the permanence of this
improvement may be questiorable. Only further research

can answer the question of whether the physiological
indices wrovide a more foolprocf gauge of improvement.

A critical issue raised by the results outlined above
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is whether to expect tonic change in physiological
variables as a function of therapeutic intervention. The
data concerning lowered skin conductance among a depressed
individual may indicate a physiological predisposition to
depression rather than being a result of depression. If
this is so, significant change in this channel may not be
expected. Dawson, Catawa, and Schell (1977) found that
hospitalized depressives undergoing electro-convulsive
treatment evinced behavioral improvement after treatment
but showed little change in those aspeéts of their physiolcgy
which differentiated them from normals. Whether this
level will change as a consequence of therapeutic intervention,
then, 1s an issue in itself. Again, only longitudinal
research designs can answer this question. Current longi-
tudinal research being carried out in this laboratory should
provide some preliminary answers to this question (Doverspike
and McCullough, personal communication).

The analysis of the relative tendencies of each group
to show maximal and minimal response specificity wzs “oriorm.
to determine whether a single channel indicant of stress
could be found equally well for each group. The results
of this part of the investigation revealed that bcth groups
displayed maximal and minimal specificity significantly more
than would be expected from chance expectations. While this
confirms previous reports for the normal group, (Lacey,
Bateman, and Van Lehn, 1953; Lacey and Lacey, 1958) the
present study 1is the first to demonstrate that specificity

exists in a depressed population. 'This result confirms
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hypotheses 1, 2 and part of hypotheses 4. However, the goal
of finding a single physiological channel which was clearly
most responsive across was not attained. In each group,
there were higher occurrences of medium degrees of response
specificity (2 out of 3 trials) than high degrees of response
specificity (3 out of 3). This indicates that the process of
identifying a physiological variable for monitoring 1is more

a matter of choosing between a few variables which appear to
respond equally rather than pinpointing the only channel
which responds to stress.

The analyses of the degrees of response specificity shown
by groups and conditions did not result in any significant
comparisons. There are, however, some intriguing configurations
in the data. PFrom their respective levels of specificity
under laboratory stress, the groups demonstrated different
reactions to the imaginal-role playing stress tasks. The
normal group under these latter conditions showed higher
degrees of response specificity than they did to the laboratory
stressors as revealed 1n tables 2 and 3. These same takblers
demonstrate that the depressed individuals tended to show
diminished degrees of response specificity. It appears as
if the normal group was moving toward more consistency
in response to higher level stressors while the depressed
group became more inconsistent under these conditions. The
effects, however, were not great enough to achieve a significant
level of probability. Because of this hypotheses 3 and part of
hypotheses 4 must be rejected. The normal group did not

evince a significantly greater degree of maximal response
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specificity nor did it show less minimal response specificity.
Hypotheses 5, which precicted that the group tendencies to show
each type of response specificity would not differ under the
two conditions of stress was confirmed. These results lend
further support for the conclusions derived from the MANOVA

of channels levels. The assessment of depression does not
appear to depend greatly on the phasic effects of varying
degrees of stress. The normal and depressed groups did not
differ from each other to a significant degree.

It was noted, however, that there.appeared to be a pos:zivbic
trend toward significant group differences in specificity
under higher degrees of stress. The results of the pattern
stereotypy investigation parallel these findings. Since pattern
stereotypy takes all channels into account, it should present
more accurate evidence of any tendency on the part of the
depressed group to show less concordance than the normal group
under higher degrees of stress. The data presented in figure
1 shows that while the normal group evinced steady increases
in concordance to higher degrees of stress, the depnrescedn
group becomes more discordant under the highest stress level.
Again, as with the investigation of the response specificities,
the analyses of this effect were not significant. If the
experimental group had been comprised of individuals who were
more severely depressed or had it been possible to pinpoint
and present even higher levels of stress, this observation
might have been magnified. This is an area for possible
future investigation. For the present data, however, while

both groups showed significant degrees of pattern stereotypy
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under each of the conditions, supporting hypothesis 6, there
were no significant differences between the groups, which
necessitates a rejection of hypothesis 7.

The results of the specificity and stereotypy investigations
indicate that the suggestions of Ferguson (1957) and
Reynolds (1961) that pathological groups will show greater
discordance under stressing stimuli are not supported by
the present data. It does appear, however, that some sort
of condition by group interaction may be at work. While
this did not reach a significant levei in the present
investigation, further inquiry appears to be warranted.

The results do support the findings of Crooks and McNulty
(1966) who showed that normals and a pathological group
(schizophrenics) both displayed significant degrees of

specificity and stereotypy, but found no between group differences.

Summary of Major Conclusions

One major finding of the present investigation
is that while normal and depressed individuals cculd he
differentiated on the basis of various physiological
channels, the effects were not consistent across channels
nor were they all in the predicted direction. This
indicates that the expectation that these groups could be
discriminated on the overall level of channels considered
in terms of sympathetic or parasympathetic tuning is too
simplistic an approach to take. Many depressives showed
"fractionated" levels when compared to normals. Some
showed low skin conductance along with high heart rate

variability, some others showed low skin conductance along
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with low finger pulse amplitude. Skin conductance leve:
was the best single variable discriminator between the
groups. Depressed individuals consistently show lower
levels of skin conductance.

A second major conclusion of this study is that the
physiological assessment of depression should be directed
towards tonic changes in the physiological channels than
phasic changes to stressful stimuli. While the MANOVA
of channel levels found group differences, the lability
MANOVA found no group differences. This suggests that 3
preferred strategy of demonstrating physiological change
with a depressed client is to monitor the level of a
specified channel(s) over time rather than examining the
response of that channel to specified stimuli. A
longtitudinal approach to physiological assessment appears
preferable. The channel of choice, in the case of depression,
would be skin conductance. In specific cases, other channels
may be monitored as well. Two likely possibilities are
heart rate variability and finger pulse amplitui=.

The third major conclusion of this study is that both
groups displayed response specificity and pattern stereotypy
to a significant degree. This is the first demonstration of
specificity and stereotypy in a depressed population.

The expected differencies betweren groups, however, were not
found. Despite this, there did appear to ba a possible

trend toward greater discordance of physiological channels

under high levels of stress. This was not significant, however,

and cannot be concluded to exist on the basis of the present
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data. A more definitive statement in this area must

await further study.

Limitations of the Present Study

The results and conclusions outlined above must be
considered with several limitations of this study in mind.
First, as noted previously, none of the individuals
comprising the depressed group were treatment seekers.
Because of this, caution should be employed in directly
comparing this with other studies employing depressives.

It is possible that there is no direct link between mild

and severe depression. On the other hand, the utilization
of the present experimental group obviated several problems
which pervade previous studies, such as the influence of

on going chemotherapy. The present study, therefore, can be
considered an improvement over previous studies in many ways.

This study employed the laboratory stress tasks as
low level stressors against which physiological reactivity
of the imaginal-role playing tasks could be compared, A
prefered approach might have been to have the subject
delineate several neutral or low stress interpersonal
situations in addition to the high stress situations. The
comparison would then be of a very similar nature and allowed
a more robust comparison of the low and high stress tasks.

A problem which particularly affects the specificity and
stereotypy results is the low number of presentations of
each stress condition to the subjects. The three pre-
sentations of each was the minimum number possible to allow

a statistical analysis of the data. A more protracted
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series of presentations would have been preferable to achieve
more reliable results. For the present study, time con-
straints would not allow this.

Another consideration concerns the stress situations
themselves. The present study found no group by condition
effect for the physiological channels. Subjects were
simply asked to delineate stressful encounters they had
had. If the subjects in the depressed group had been made
aware of the reason that they were chosen for this study and
were asked for stressful situations which speciflcally
influenced depression, perhaps a situational effect would
have been found.

One limitation concerns the methods employed in deter-
mining specificity and stereotypy. All previous studies
investigating this area have changed the results of each
physiological channel to T-scores to allow a simple
comparison across channels. The process of changing raw
data to a T-distribution, however, has the effect of
normalizing the distribution (Minium, 1670). Thiu. i-
effect, slightly alters the data in relation to the mean.
Since each channel had a distribution formulated for itself
and these were then compared to each other for evidence of
specificity and stereotypy. Such small alterations in
position may alter the rank of one channel in relation to
another. Since the rank of a channel was often determined
by as little as 1 T-point, this could alter the results
to a significant degree. It is difficult to estimate

how much this would have changed the results of the present
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study. It appears that the use of Z-scores as a standard
of channel comparison would have circumvented this problem.
Another issue involves the method employed in handling
the data for standarization. The present study listed the
channel responses of both groups before standardizing the
information. It appears, in retrospect, that a better
method would have been to simply standardize the channel
responses of the normal group and use the mean and standard
deviation of the normal group in standardizing the depressed
group. Thils would have maximized the.separation of the
groups. For example, if the normal and experimental groups
had displayed mutually exclusive distributions in a channel
to a stimulus, with the experimental group showing con-
sistently lower levels, standardization procedures which
consider both groups would yield a T-value of about 48
for the highest score in the experimental group. If the
normal group had been first standardized and this group's
mean and standard deviation was employed to standardize the
experimental group, the highest experimental group zoorw
would have been approximately three standard deviations
below the mean, or about 20. Since, in the present study,
the reactions of the normal group are considered a standard
against which the reactions of the experimental group was
compared, this alteration in methodology would likely have
been preferable. It 1s difficult to estimate how much this
would have altered the specificity and stereotypy results, but,
in the example of skin conductance, in which nine of the ten

depressed subjects showed low levels, it 1s apparent that
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the standard scores of the depressed group would have bteen
much lower and thus this group would likely have shown more
minimal response specificity. In fact, high degrees of
minimal response specificity was predicted in the depressed
group but not found. This procedural problem may be the

reason.

Suggestions for Further Inquiry

Several basic issues raised by the present investigation
awalit further examination. One issue, as outlinec al.nve.
concerns the manipulation of the raw data to compare zZroups
for evidence of specificity anc stereotypy. A detziled esxami-
nation of the methods employed to this point should aid in
answering this question.

A second issue 1s how to employ the methodology used in
this experiment to evaluate a single case. The determination
of specificity and stereotypy as well as simply identifying
a channel as high or low 1is dependent upon comparing an
individual's responses to those of his peers. Tn = single
case design, there would be no standard against which the
client's responses could be compared. It is therefore
difficult to evaluate how the individual's response is
abnormal. How to best solve this dilemma is a worthy goal of
inquiry.

A third Issue raised by these results concerns the
processes which result in patterns of response which vary
from what normal groups display. As mentioned above, depressed
individuals appear to have tonically low skin conductance,

many times with either high heart rate variability or low
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finger pulse amplitude. The answer to why these differences
occur should provide insight into the process of the depressive
disorder.

It 1s possible that the physiological differences
between normal and depressed subjects represent a physical

predisposition rather than a result of learned methods of

dealing with the environment. If so, change in the physiological

modality may be much more difficult to foster. The modi-
fiability of the relevant channels may provide an index of
the permanence that can be expected of behavioral change.
If the individual 1is physiologically predisposed to depression,
the focus of therapy might be different than would be normally
taken.

Finally, although the present investigation falled to
find any group by-condition interaction effects as anticipated,
the imposition of anticipation periods, laboratory stress
tasks, and the imaginal-role playing stress tasks resulted
in consistent condition effects. This suggests that the
"phasic" approach which was employed in this study,

useful in the assessment of depression, can be useful in the

physiological assessment of problems which are more "situationally

dependent" in nature, such as the various types of state
anxiety. Further research applying this assessment approach
with other types of disorders is indicated. With results from
such studies, a better understanding of the etiology, process,
and change methods which pertain to various disorders can be

achieved.
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A. Introcuction

At various times during the next hour and a half, you will
be required to perform certair tasks with lensthy rest periods
between each task. These tasks will be variled and you will
not know what they are until I present them to you. I'll
let you know one minute before giving you the instructicns
for each task. Now please close your eyes and relax as much
as poysible without falling asleep. Please remember to try
to remain as still as 1s comfortably possible throughout the
session. Are there any questions? We will now begln the
first rest period.
B. Warning Instructions

In one minute, you will be required to perform ore of the
tasks.
C. Laboratory Stress Task Instructions

1. Mental Arithmetic

This task will require you to solve various arithimetic

problems in your head. 1I'll give you a problem and I want
you to give me the answer as quickly as vou can. VYhen you

give me the correct answer, I'l1l give you another problem.

Do you understand? Here's the first problem: 16 x 2 + 12 = ?
15 x 7 + 38 = 2
39 x 7 + 15 = %
49 x 4 + 17 = ?
67 x 4 + 39 = 7

2. Letter Association
For this task I would like to name all the words
you can think of beginning with a certain letter. 1In a
second, I'll give you a letter, then you start naming. Do

you understand. Ok, the letter is "W."
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3. Digit Span
For this taskx I am going to say some numbers. fsrer

-

I have finished, I want you to say them backwards. For
example, if I say 7-1-9, you would say 9-1-7. Do you under-

stand? Ok, let's begin.

(a) 6-2-9

(b) 4-1-5

(¢) 3-2-7-9

(d) 4-9-6-8

(e) 1-5-2-8-6

(f) 6-1-8-4-3

(g) 5-3-9-4-1-8

(h) 7-2-4-8-5-6

(1) 8-1-2-9-3-6-5
(J) 4-7-3-9-1-2-8
(k) 9-4-3-7-6-2-5-8
(1) 7-2-8-1-9-6-5-3

D. Imaginal Stress Task Instructions

During the next minute I would like you to recall one
of the interperscnal situations we outlined in our first
meeting. You remember that one of those s3tuations involved
(outline the situation). T would like vou to picture that
encounter in your mind right now as clearly as you can and
relive 1t vividly, as 1if it is happening to you right now.
As you relive it, take your own role and say out loud now
what you said then, as you said it then. VYou can simply imagine
what the others said and did. Remember to remain as stfll
as comfertable while you do this. I'11 tell you when to
stop. Try to plcture the situation in your mind now znd
when its clear, say "ready" and I'll instruct you to begin.
E. Neutral Task Instructions

For this task, I would like you to count upwards from

the number one, picturing the numbers 1in your mind as you
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count. In other words, picture the number two in your mind
and say it, and soforth, 1I'll tell you when to stop. Do you
understand? Ok, begin.

F., Instructions at Task End

Ok, that's enough. There will now be another lengthy
rest period. Just sit back, close your eyes, and relax
as much as possible without falling asleep. I'll give you

a one minute notice before I introduce the next task.



Appendix B: Student Mood Survey
(Beck Depression Inventory)
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Student Mood Survey

Instructions: This is a questionnaire. On the questionnaire
are groups of statements. Please read the entire
group of statements in each category. Then
pick out the one statement in that group which
best describes the way you feel today, that is
right nowl! Circle the number beside:the statement
you have chosen. If several statements in the
group seem to apply equally well, circle each
one. Be sure to read all the statements in each
group before making your choice.

A. 0 I do not feel sad. E. 0 I don't feel parti-

1 I feel sad. cularly guilty.

2 I am sad all the time 1 I feel guilty a good
and I can't snap out of part of the time.
it. 2 I feel quite guilty

3 I am so sad or unhappy most of the time.
that I can't stand 1it. 3 I feel gullty all of

the time.

B. 0 I am not particularly

discouraged about the F. 0 I don't feel I am
future. ' being punished.

1 I feel discouraged 1 I feel I may be
about the future. punished.

2 I feel I have nothing 2 I expect to be
to look forward to. punished.

3 I feel that the future 3 I feel I am being
is hopeless and that punished.
things cannot improve.

Gs O I don't feel dis-

C. 0 I do not feel like a appointed in myself.

failure. 1 I am disappointed in

1 I feel that I have myself.
falled more than the 2 I am disgusted with
average person. myself.

2 As I look back on my 3 I hate myself.
life all I can see is
a lot of failure. He O I don't feel I am

3 I feel I am a complete any worse than anybody
fallure as a person. else.

1 I am critical of
D. 0 I get as much satisfaction myself for weaknesses

out of things as I used to.
I don't enjoy things the
way I used to.

I don't get real satis-
faction out of anything
anymore.

I am dissatisfied or

bored with everything.

or mistakes.

I blame myself all

the time for my faults.
I blame myself for
everything bad that
happens.
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I don't have any 0.
thoughts of killing
myself.

I have thoughts of

killing myself but I

would not carry them

out.

I would like to kill

myself.

I would kill myself if

I had the chance. P.

I don't cry any more

than usual.

I cry more now than I
used to.

I cry all the time now.

I used to be able to

cry but now I can't

cry even though I want to.

I am no more irritated

now than I ever am.

I get annoyed or irritated Q.
more easily than I used to.

I feel irritated all the

time now.

I don't get irritated at

all by the things that used

to irritate me.

I have not lost interest

in other people.

I am less interested in

other people than I used

to be. R.
I have lost most of my

intersst in other people.

I have Zost all of my

interest in other people.

I make decisions about

as well as I ever could.

I put off making decisions

more than I used to.

I have greater difficulty S.
in making decisions than before.

I can't make decisions at

all any more.

I don't feel I look any
worse than I used to.

I am worried that I am
loeoking old or unattractive.
I feel that there are
permanent changes in my
appearance that make me look
unattractive.

I believe that I look ugly.
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I can work about
as well as before.
It takes extra
effort to get
started at doing
anything.

I have to push
myself very hard
to do anything.

I can sleep as

well as usual.

I don't sleep as
well as I used to.

I wake up 1-2 hours
earlier than usual.
and find it hard

to get back to sleep.
I wake up several
hours earlier than

I used to and cannot
get back to sleep.

I don't get any
more tired than
usual.

I get tired more
easily than I used
to.

I get tired from
doing almost any-
thing.

I am too tired

to do anything.

My appetite 18 no
worse than usual.
My appetite 18 not
as good as it

used to be.

My appetite 1s much
worse now,

I have no appetite
at all anymore.

I haven't lost
much welight, if
any, lately.

I have lost more
than 5 lbs.

I have lost more
than 10 1lbs.

I have lost more
than 15 1lbs.
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I am purposely trying
to lose welght by
eating less.
Yes No

I am no more worried
about my health than
usual.

I am worried about
physical problems such
as aches and pains, er
upset stomach; or con-
stipation.

I am very worried about
physical problems and
it*s hard to think of
much else.

I am so worried about physical
problems, I cannot think
about anything else.

I have not noticed any
recent change in my
interest in sex.

I am less interested in
sex than I used to be.

I am much less interested
in sex now.

I have lost interest in
sex completely.

I very seldom feel “blue.”

I have periods of feeling
"blue” about once per month.
I have periods of feeling
"blue® about once a week.

I feel "blue” almost every
day.

Feeling blue very seldom
affects my performance.
When I feel "blue,” 1t°'s
harder for me to get
things done, but I usually
do them.

When I feel "blue,” I have
to struggle to get things
done and many times fail.
When I feel "blue,” I can't
seem to get anything
accomplished.
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Appendix C: Interpersonal Stress Survey
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Stress 1s customarily defined as a mentally or emotionally
disruptive influerce or distress. We all are occasionally
faced with situations which we can term as stressful, Most
people would label an important jot interview as a stressful
event. Another example might be answering questions in
class or an argument with someone. I would like you to
take a few minutes to jot down three recent situations which
involved yourself and another person interactineg and which
you found to be stressful. There 1s no need to write it cut
in detail, just summarize 1t in a séntence.

Situation #1

Situation #2

Situation #3



Appendix D: Consent for Physiological Recording
and Research Participation
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concerning the purpose of this project if I so request 1t.

Participant's signature

Investigator's signature

Date
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Consent for Physiological kecording
and: Research Partieipation

1 agree to participate in a vroject of research that involves
the investigation of hodily changes which occur while I perform
certain mental tasks. I further understand that I will be requested
to delineate three interpersonal situations which I found to he
stressful and that confidentiality will be strictly observed in
regard to this material. I also understand that during a second
session, various electrodes will be attached to my skin and that
such bodily activity as my heart rate and skin resistance will be
monitored through these electrodes. All of my questions have been
answered concerning the physiological recording process at this
time and I will feel free to ask further questions concerning these
procedures as they occur to me in the future,

Since accurate physiological measurements of bodily activity
are crucial in the research project in which I am about to partici-
pate, I agree to obhserve these conditions for two hours before the
recording session.

1. I will not smoke cigarettes/cigars/pipe before
or during the recording session.

2. I will not eat.

3. I will not drink alcoholic beverages, colas, coffee,
tea, or cocoa.

L, I will not drink anything for X hour before the

recording session.
I also understand that I may voluntarily withdraw from this
project at any time I so desire. In addition, I understand that

I may receive a debriefing afterward with more detailed information
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