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Abstract

Hypochondriasis is a disorder that may affect ten percent of all
individuals seeking medical care. This places a great burden on the
health care resources that are currently available. Unfortunately, very
few of these individuals come to the attention of mental health
professionals.

Various models have attempted to conceptualize hypochondriasis.
These include the psychiatric model, the psychodynamic model, the social
learning and the perceptual or cognitive abnormality model.

The perceptual or cognitive abnormality model suggests that
individuals who are hypochondriacal misinterpret and/or amplify normal
bodily sensations. These processes lead the individuals to believe they
are suffering from a serious disease. Few empirical studies have been
conducted to confirm this model, and no research has been conducted
testing this model using psychophysiological measures to test whether or
not these indices are indeed different for non-hypochondriacal persons.

Pain is a symptom often reported By hypochondriacs and this is what
usually brings them into contact with the health care system. Being
able to measure how hypochondriacs react to the experience of pain would
give insight into whether or not they react more strongly to pain than
do non-hypochondriacal persons. Although the objective measurement of
pain has been considered difficult in the past, recent work by
researchers using visual analogue scales have shown them to be valid and
reliable instruments for measuring both the sensory and affective

dimensions of the pain experience.
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The present study tested the perceptual and cognitive abnormality
model of hypochondriasis using painful physical stimuli (heat
stimulation and a cold pressor task) to measure subjects’ pain tolerance
and to rate their experience of pain. Subjects rated their pain
experience on both sensory (intensity) and affective (unpleasantness)
dimensions using visual analogue scales. The model was also tested
using a psychological stressor, a visualization task which incorporated
everyday life events. The psychophysiological measure heart rate was
continuously recorded to assess subjects’ physiological activity to
stress. It was hypothesized that hypochondriacal individuals would
withdraw their feet from the cold water bath, before being instructed
to, at a significantly higher rate than the control group. It was also
hypothesized that visual analogue scale ratings of intensity and
unpleasantness would be significantly higher for the hypochondriacal
group than for the control group for both cold pressor and thermal
radiant heat. Further, it was hypothesized that the hypochondriacal
group would exhibit increased heart rate, as well as a longer return to
baseline time compared to the control group.

In general, the data offered little support for the hypotheses used
to test the amplification/misinterpretation components of the perceptual
and cognitive abnormality model. Methodological problems with the study
were discussed and improvements suggested. Also, problems and

advantages of the present model were noted.
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Introduction

Almost everyone is familiar with hypochondriasis. We have been exposed
to it through family lore or the stereotypes portrayed on television
and in the movies. For example the person who complains constantly
about various aches and pains or a character such as that played by
Woody Allen who is sure that every sniffle means he’s contracted
pneumonia. While these caricatures have provided entertainment,
hypochondriasis is no laughing matter.

Hypochondriacal individuals are tenacious in their search for a cure
and validation of their illness. It is not uncommon for hypochondriacs
to "doctor shop” trying to obtain a diagnosis they believe justifies
their condition. Frequently, the relationship between clinician and
patient is unsatisfying to both parties and breaks down. At this point
the hypochondriacal person typically seeks out a new relationship with
another clinician (Barsky & Klerman, 1983).

Hypochondriasis has a substantial impact on the general practice of
medicine. Estimates are that between 30 - 80X of patients seeking care
from a physician have functional complaints (i.e. physical complaints
with no organic basis) (Lowy, 1975). Even the most conservative
estimates place the number at 10X of the medical population (Ford,
1986). It has also been estimated that the "worried well" account for

50X of the cost of adult ambulatory medical care (Barsky & Klerman,



1983). As the "baby boomer" population moves toward a time of needing
increasing medical care, the strain placed on services and finances for
that care could be severely hampered by the high prevalence of
hypochondriasis.

An understanding of hypochondriasis has been slow to develop for
several reasons. Based on the statistics cited above, it would appear
that physicians see many patients with functional somatic complaints,
yet few empirical articles appear in the medical journals. Reports in
the literature suggest that physicians experience these patients with
chronic functional complaints as "vexing and perplexing" (Kaplan,
Lipkin, & Gordon, 1988). Though some of these patients would clearly
meet diagnostic criteria for DSM-III R, mental health professionals do
not often encounter this population, perhaps explaining the paucity of
data regarding these patients. When they do, it is generally in an
inpatient setting where the person has been admitted for another
psychiatric disorder (Barsky and Klerman, 1983). There has also been
difficulty in establishing clear and reliable diagnostic criteria for
hypochondriasis. These factors have led to a lack of scientific
research on this subject, which is necessary to improve our

understanding of hypochondriasis.

on_and osi Hypochondriasi

Hypochondriasis has been conceptualized in a number of different

ways. It has been viewed as a psychiatric disorder, a condition arising

from intrapsychic and unconscious emotional forces (psychodynamic

model), a learned social behavior, or as a cognitive or perceptual
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abnormality (Barsky & Klerman, 1983). Although there is some overlap in

these models, the unique aspects of each merit separate consideration.

The del o ochondria

The psychiatric model views hypochondriasis as a psychopathological
condition which is chronic in nature. The hypochondriacal person has an
unrealistic fear that they have a serious disease (Barsky & Klerman,
1983). The psychiatric model includes classification of the
psychopathological disorder. Currently this classification is provided
by the Diagnostic and Statistical Manual (Third Edition - Revised) (APA,
1987). The manual lists the following diagnostic criteria for
hypochondriasis: (A) Preoccupation with the fear of having, or the
belief that one has, a serious disease, based on the person’s
interpretation of physical signs or sensations as evidence of physical
illness. (B) Appropriate physical evaluation does not support the
diagnosis of any physical disorder that can account for the physical
signs or sensations or the person’s unwarranted interpretation of them,
and the symptoms in A are not just symptoms of panic attacks. (C) The
fear of having, or belief that one has, a disease persists despite
medical reassurance. (D) Duration of the disturbance is at least six
months. (E) The belief in A is not of delusional intensity as in
Delusional Disorder, Somatic Type (i.e., the person can acknowledge the
possibility that his or her fear of having, or belief that he or she
has, a serious disease is unfounded (APA, 1987, p. 261).

Hypochondriacal individuals generally report pain as their major

complaint (Barsky & Klerman, 1983). However, many other bodily
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complaints may be noted involving every organ system in the body, either
alone or in combination (Kenyon, 1976). These individuals are unable to
dispel their belief about their illness despite objective testing or
medical reassurances about their health. Also, these individuals are
only satisfied with a medical diagnosis and reject any suggestion of a
psychological etiology for their symptoms (Barsky & Klerman, 1983).

There is also a preoccupation and fascination with bodily function
and sensation. Their disease state becomes their life, coloring every
part of their lives, including interpersonal relationships. These
individuals respond to life events, particularly crises and stress, with
bodily symptoms not
emotional manifestations (Barsky & Klerman, 1983). While some of the
above symptoms do overlap with other models, they are always found in

the psychiatric model and can best be conceptualized within this model.

Th sychodynam d H h

Hypochondriasis has also been conceptualized from a psychodynamic
point of view. Freud viewed hypochondriasis as a manifestation of
redirected sexual libido into narcissistic libido (Freud, 1914). Other
psychodynamic writers (Vaillant, 1977; Brown & Vaillant, 1981) have
viewed hypochondriacal behavior as a transformation of hostile and
aggressive tendencies toward others. Hypochondriacal persons are
thought to redirect their anger by appealing to others for help and then
rejecting that help. This view is consistent with evidence suggesting
that inhibition of anger is a component of hypochondriasis

(Bianchi,1971).



Some psychodynamic theorists have conceptualized hypochondriacal
behavior as an intrapsychic defense mechanism (e.g. Nemiah, 1980). The
symptoms are a defense against feelings of worthlessness and inadequacy.
It is better for the body to be sick instead of one’s self esteem
(Barsky & Klerman, 1983). This conceptualization is closely related to
the concepts of primary and secondary gain. Primary gain results mostly
from the reduction of intrapsychic conflict and the partial drive
gratification which comes from the defensive operation. Secondary gain
is accomplished in being able to avoid responsibilities and obligations,
as well as gain sympathy, attention and possibly financial support

(Wahl, 1963).

oc rn o ochondrias

A third way that hypochondriasis has been conceptualized is as a
learned social behavior or social communication. With respect to
learned social behavior, persons often go to physicians because they are
the individuals with the power to validate and therefore legitimize the
illness condition. In terms of a social communication, the person is
saying, with their body, that they need to be taken care of, that they
are hurt. This role will excuse them from duties and responsibilities
or challenges and brings the benefits of sympathy, attention and
support, both personal and financial. (Barsky & Klerman, 1983).

These individuals are not consciously or maliciously attempting to
adopt the sick role. They are merely repeating behaviors which they
learned in the past brought them the care, sympathy, nurturing, and

other benefits of the sick role. This behavior is ultimately counter-



productive in the patient-physician interaction. The patient cannot
respond to the treatment and be cured because then the caretaking would
stop. Physicians, who are trained to cure, become frustrated, often
feeling that their expertise is not needed. Frequently, this
relationship ends and a new one begins with another physician who is
unaware of the patient’s past history (Barsky & Klerman, 1983).

Support for this model has also been demonstrated. Patients with
chronic illness behavior have variable pain tolerance which can be
verbally influenced by reinforcement and reassurance (Wooley, Epps, &
Blackwell, 1975). Behavioral modeling can also influence pain tolerance
and reactivity (Craig & Neidermayer, 1974). Also, psychosomatically ill
patients value care-taking behaviors more than achievement, sociability,
or communication behaviors. Hypochondriacal individuals will reward and
thereby reinforce those individuals that give them care. This
reinforcement may possibly shape those care givers behaviors to treat
hypochondriacs as being in the sick role thereby perpetuating the

problem (Wooley & Blackwell, 1975).

The P u d v a el o ochondriasi

A fourth conceptualization of hypochondriasis suggests that these
individuals may suffer from a perceptual or cognitive abnormality.
Barsky & Klerman (1983) describe several ways this abnormality may be
expressed. Hypochondriacal individuals may amplify normal bodily
sensation (i.e. experience stimuli as more noxious or intense than non-
hypochondriacal persons) and/or misinterpret the bodily sensations which

accompany emotional arousal (e.g. anxiety) or normal bodily functioning



(e.g. indigestion; Barsky and Klerman, 1983).

In this conceptualization, the perceptual or cognitive defect is
considered the primary source of the problem. The hypochondriacal
behavior is considered a natural consequence of the hypochondriac’s
abnormal bodily perceptions (Barsky & Klerman, 1983). The bodily
sensations that hypochondriacs experience also occur in normal
individuals, particularly when under stress. Individuals not
physiologically predisposed to amplify their somatic sensations consider
these sensations as normal or trivial (Barsky & Klerman, 1983).
Hypochondriacal individuals who amplify and/or misinterpret bodily
symptoms have a more difficult time normalizing these sensations because
to them these sensations are more intense and/or have different meaning
than those of non-hypochondriacal individuals.

Amplification. The amplification hypothesis suggests that the
hypochondriac experiences normal bodily sensations as more intense and
more noxious than non-hypochondriacal persons. This view suggests that
hypochondriacal persons express more physical symptoms than others
because they have lower thresholds and tolerance for physical
discomfort.

In discussing heightened perceptual sensitivity to bodily
sensations Hanback & Revelle (1978) suggest that hypochondriasis is the
result of a predisposing hypochondriacal personality. The development
of the hypochondriacal personality depends upon both psychological and
physiological factors. Hanback and Revelle stress the physiological
aspects of this development. The hypochondriacal individual has an

innate tendency to experience (perceive) more bodily sensations than
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other individuals. This leads to health concerns due to this heightened
arousal and increased sensitivity to stimulation (Hanback & Revelle,
1978).

Using a two-flash fusion procedure, they were able to provide
support for this conceptualization. This procedure involves flashing
two lights at a subject and measuring the minimum time needed between
the two flashes to distinguish them as two separate flashes. This is
known as two-flash fusion sensitivity. They found that those scoring
high on a hypochondriasis scale had significantly greater two-flash
sensitivity. Also in this experiment absolute auditory sensitivity
measures were obtained. In this procedure auditory tones were presented
in a random order for three different intensities. Blanks (i.e. no
tones) were also administered as part of this random order. Subjects
had to indicate after a given trial whether or not a tone had been
presented. The results of this auditory measure were in the predicted
direction (high hypochondriasis scorers mean = 8.38 db, low
hypochondriasis scorers mean = 10.58 db), though the differences were
not quite significant (p <.06 ; Hanback.& Revelle, 1978).

Also, using cluster analysis on a scale measuring hypochondriasis,
Hanback & Revelle (1978) found a cluster of items which were related to
a concept of "arousal-induced" hypochondriasis. Individuals with this
form of hypochondriasis report more symptoms because of greater
sensitivity to bodily functions, as well as being more concerned and
anxious about their health. The cluster analysis revealed three sub-
clusters which support this. The first of these is body awareness.

These individuals were more aware and sensitized to sensations in their
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own bodies. They also tended to report more aches and pains and to have
more general and specific somatic complaints. The second sub-cluster
was introverted concern about health. This involved being concerned
about their health, but not being concerned about other peoples’
reactions to their health or complaints about it. The third sub-
cluster was physical symptoms of anxiety. There were more symptoms
reported that are physical and clinical signs of anxiety. These
included such symptoms as headaches, chest pains, and sleep disturbance.
Finally, Hanback and Revelle (1978) found that those subjects who had
scored high on the arousal hypochondriacal scale also had greater two-
flash sensitivity compared to those who scored low on this scale
(Hanback & Revelle, 1978). This was added evidence for their concept of
arousal-induced hypochondriasis.

e et . A second aspect of the perceptual/cognitive
deficit conceptualization of hypochondriasis is that hypochondriacal
individuals misinterpret normal bodily sensations (Barsky & Klerman,
1983). They take a normal, trivial, or transient symptom and
misattribute it to serious disease.

This can more readily occur when the part of the body the person is
experiencing difficulty with is not directly observable, such as an
internal organ, or the symptoms are ambiguous or common. This may
explain why hypochondriacal persons often report symptoms such as pain,
weakness, fatigue, and nausea. Once the individual has interpreted the
sensations as pathological symptoms, this interpretation tends to be
used again and again leading to perpetuation and self-validation of the

pathological nature of the symptoms (Barsky & Klerman, 1983).
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Support for this has been demonstrated. Manipulating a subject'’'s
idea about the causes of their discomfort can alter his or her
perception of the unpleasantness of the sensation (Rodin, 1978). 1It has
also been found that normal subjects scoring highest on a
hypochondriacal scale had health concerns due to misinterpretation of

normal sensations (Barsky & Klerman, 1983).

onceptual Models. There have been several models of

hypochondriasis presented, each viewing the concept from a different
perspective. The psychiatric model views hypochondriasis as a
psychopathological condition which is chronic in nature. The
psychodynamic model conceptualizes hypochondriasis as an intrapsychic
defense mechanism. The social learning model contends that
hypochondriasis is a learned social behavior or social communication.
The perceptual and cognitive abnormality model suggests that
hypochondriacal persons express more physical symptoms than others
because they have lower thresholds and tolerance for physical
discomfort. Unlike the other models hypochondriacal behavior per se is
considered a natural consequence of the underlying perceptual/cognitive
abnormality. Each model has produced research findings which tend to
support their respective viewpoints. However the research for each
model tends to be scant.

More research in this area is needed in order to better understand
the processes underlying the expression of hypochondriacal behavior.
The perceptual abnormality model is one which seems to lend itself to

straightforward testing and has important implications for the
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management of this "vexing and perplexing" population. Relative to
other models of hypochondriasis, the perceptual/cognitive abnormality
model predicts differences at the lowest levels of information
processing (i.e. differences in sensory and pain thresholds). The
measurement of pain perception and tolerance coupled with measures of
subjects’ physiological reactivity would be a direct and straightforward
way to obtain information relevant to this hypothesis. Since pain
complaints are often the reason hypochondriacs come to the attention of
health care providers, information regarding their pain perception is of

both clinical and theoretical concern.

Pain and Hypochondriasis

Pain has been called "perhaps the most universal form of stress"
(Turk, Meichenbaum, & Genest, 1983, p. 73). Over 70 million office
visits to physicians representing over 6% of all visits in 1980-1981
were for pain as the chief complaint according to a 1984 report by the
National Center for Health Statistics. It has been estimated (Bonica,
1980) that almost 35% of the American population suffers from some form
of chronic pain. Over 50 million Americans are disabled to some degree
by pain at a cost of over 60 billion dollars a year (Bonica, 1980).
Given that the most common complaint reported by persons diagnosed as
hypochondriacal is pain, some percentage of those pain patients must be
hypochondriacs. It would seem then, that an examination of variables
associated with pain expression would be useful in enhancing our
understanding of hypochondriasis. Since Melzack & Wall’'s (1965) seminal

work on the gate control theory of pain, the experience of pain has been
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viewed as a complex phenomenon stemming from an interaction between
cognitive, motivational, and sensory components. Some individuals such
as Fordyce (1976) assert that it is futile to attempt to measure pain
since it is a subjective experience. If it could be shown that the
experience of pain is not simply subjective, but has objective
quantifiable components, the understanding of the experience of pain
would be vastly improved.

Pain Measurement

Individuals have attempted to establish criteria for pain
measurement for as long as they have been attempting to measure pain.
The establishment of these criteria is important in order to construct a
viable pain measure. Price, McGrath, Rafii, & Buckingham (1983) have
listed several criteria by which to evaluate a pain measurement
procedure. First, the measure should be valid. The instrument should
be able to accurately measure what it purports to measure. Second, the
measure should be reliable. The measurements should be consistent over
time, regardless of who administers the instrument. Third, the measure
should be versatile. The instrument should be easy to use in a variety
of settings, relatively easy to score, and not unduly disrupt the
procedure for which it is being used. Price and Harkins (1987) also
state that pain measurement should provide ratio scale measurement,
measures for separate dimensions of pain (e.g., sensory-intensive vs.
affective -motivational), and a measure of pain intensity that is
applied consistently across different types of pain. There are a few
instruments which attempt to meet these criteria. Two of these are the

McGill-Melzack Pain Questionnaire and visual analogue scales (VASs).
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cG - ue . One instrument which might be
used to evaluate pain is the McGill-Melzack Pain Questionnaire (MPQ).
This questionnaire is based on Melzack’s work on pain, and provides a
subjective report of pain (Melzack, 1975). The pain is categorized in
terms of three separate dimensions: (1) the sensory quality of the pain
experience, (2) the affective dimension of the pain experience, and (3)
the evaluative dimension of the pain experience.

The MPQ consists of four parts. The first part consists of a
drawing (front and back) of the human body. The subject is supposed to
mark on the drawing where the pain is occurring and indicate whether it
is external, internal, or both. The second part of the questionnaire
asks the subject to circle descriptive words which best describe the
pain (e.g. flickering, terrifying, nagging). The third part of the
questionnaire asks the subject to evaluate how the pain changes with
time. The subject is given three sets of words to describe the pattern
of pain occurrence (e.g. continuous, rhythmic, transient). The subject
is asked to circle all words that describe the pattern. They are also
asked what kinds of things relieve or increase their pain. The fourth
part of the questionnaire asks the subject to rate the strength of the
pain by answering six questions (e.g. Which word describes your pain
right now?) using one of five descriptive words ranging from mild (1) to
excruciating (5). This yields a Present Pain Intensity score (Melzack,
1975).

The MPQ attempts to measure the sensory and affective dimensions of

pain, but in practice fails to do so. Turk, Rudy, & Salovey (1985)
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point out that the sensory, affective, and cognitive responses on the
MPQ are highly correlated so they do not have discriminative validity.
Price, Harkins, & Baker (1987) suggest that the type of descriptor word
(sensory or affective) that a person uses may not be related to
magnitudes of unpleasantness as compared to sensation.

Clinicians often use the MPQ as though it were a self-administered
instrument, which it is not designed to be. The MPQ is unreliable when
used in this manner. This is due in part to its sometimes difficult
vocabulary and lack of a standardized scoring format. Melzack (1975)
states that it is important for the subject to understand the vocabulary
and that some of the words may be beyond the subject’s understanding and
may need to be explained. A subject’s present pain intensity is based
on the selection of one number-word (e.g. 1-mild, 2-discomforting).
Melzack discusses the fact that what is a 1-mild for one patient may be
a 2-discomforting for another patient. This brings into question if the
pain experience is being reliably measured with this instrument. It is
also too involved to use within a short time frame. This shortcoming
affects the versatility of the MPQ. There are other measures which
allow the subject to respond to the pain experience in a multi-
dimensional fashion. Perhaps the one which provides accurate
information and is more easily administered is the visual analogue
scale.

Visual Analogue Scales. The VAS is a scale which allows
meaningful, quantifiable comparisons of pain ratings and easy
administration. The VAS consists of a line either horizontal or

vertical in orientation. It is anchored at either end with an absolute
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description (i.e. no pain relief or complete pain relief). The line
does not have to be of any particular length, but lengths of 10 ecm or 15
cm have been used (Huskisson, 1983). Huskisson (1983), in a review of
VASs, refers to the scales as "a simple, robust, sensitive, and
reproducible instrument that enables a patient to express the severity
of his pain in such a way that it can be given a numerical value" (p.
33). These scales have been criticized because they ignore the multi-
dimensionality of pain since they measure only the sensation severity of
the pain.

This limitation has been addressed by Price et al. (1983) and Price
& Harkins (1987). These studies have demonstrated that separate VASs
can be used to independently evaluate the sensory and affective
dimensions of the pain experience. Though these two measures are
usually highly correlated, numerous studies have demonstrated that these
measures are non-redundant. In a study testing fentanyl’'s effects on
clinical and experimental pain, Price, Harkins, Rafii, and Price (1986)
were able to show that the drug affected both the sensory and affective
dimensions of pain. In this study VAS-affective ratings of clinical
pain were reduced compared to VAS-sensory ratings of clinical pain.
This provides evidence that VAS measurement of these two dimensions is
not entirely redundant. It was shown that low to moderate doses of
opiates reduced both the sensory and affective dimensions of pain.
Their study strongly suggested that reduction in pain affect was
directly related to reduction in pain sensation intensity.

Price et al. (1983) also demonstrated that VASs could be used as

ratio scale measures of pain. This is an important and valuable finding
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because it allows for the determination of the percentage of pain
increase or reduction that the person is experiencing. Price & Harkins
(1987) have also shown similar nociceptive stimulus - VAS response
functions in the rating of experimental and clinical pain, demonstrating
that the intensities of different types of pain can be meaningfully
compared. Pain is often considered a very subjective experience, which
does not lend itself well to measurement. It has been demonstrated that
VASs can be used with different populations of clinical pain patients,
myofascial pain dysfunction (MPD) and chronic low back pain, as well as
an experimental pain group using healthy volunteers (Price & Harkins,
1987). All populations used the scales in an internally consistent
manner (Price & Harkins, 1987). To determine this, pain patients were
asked to rate their clinical pain using VASs to describe their minimum,
usual, and maximum pain intensity levels experienced during the last
week. They were then asked to rate the intensity of experimentally
induced pain (using thermal pulses) with VASs. The clinical pain
subjects assigned specific temperatures to different pain intensity
levels of minimum, usual, and maximum. The pain subjects were also
asked to match the experimental pain levels to their own levels of
clinical pain. It was found that the MPD pain subjects rated
experimental pain at the same intensity levels as their clinical pain.
This demonstrates an internal consistency in the subjects’ rating of
different types of pain. Normal subjects were also given experimental
pain stimuli and asked to rate the intensity levels of their pain using
VASs. It was found that MPD subjects, low back pain subjects (from a

previous study), and pain-free volunteers did not differ in their VAS
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ratings to temperature. It was also demonstrated that MPD and lower
back pain subjects responded similarly when matching clinical pain to
temperature levels. The triangulation procedure used by Price & Harkins
(1987) represents the most elegant demonstration to date that VAS scales
are used in a internally consistent manner across different subject
populations and under differing pain conditions. Given its validity,
reliability, and versatility, the VAS appears to be the measurement

instrument of choice in differentiating painful experiences.

P s a Measurab t so

Review of the VAS literature suggests that pain can be objectively
quantified and comparisons can be made between and within different pain
populations. Measurement models of pain are available which would allow
a direct test of the amplification process thought to underlie the
perceptual defect or abnormality in hypochondriasis. Similarly,
measurement procedures are available to test for the putative
misinterpretative process thought to underlie hypochondriasis.
Specifically, physiological reactivity to pain and other stressors are
thought by some to reflect the evaluative process regarding potential
threat relevant stimuli such as fight or flight situations, mental work,
active or passive coping, and uncontrollable aversive stimuli (Williams,
1986). As such, measures of physiological reactivity in response to
stress may be a useful test of the amplification hypothesis. Moreover,
some researchers (e.g. Feuerstein, Labbe, & Kuczmierczyk, 1986) have
specifically suggested that tests of physiological reactivity among

hypochondriacal individuals may prove to be our most enlightening test
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to date of the misinterpretation hypothesis.
ogical Reactivity and ochondriasis

Physiological reactivity is one of the most researched topics in
Behavioral Medicine/Health Psychology today. Apparent relevance in the
etiology of coronary heart disease led to an explosion of research in
this field. These techniques, however, have not been applied to the
hypochondriacal population despite their apparent relevance in testing
the misinterpretation hypothesis.

One of the physiological parameters that can measure the body'’s
response to stressful situations, such as pain, is a measure of
cardiovascular reactivity. Pain is a powerful stressor and can be
useful in helping to determine how a person responds to stressors. Many
stressors will produce a physiological reaction and this reaction may be
altered by changing the situations in which the stressor is introduced.
After discussing some more general reactivity responses, we will look at

the cardiovascular response in more detail.

P ologica v o St o

Stimulus events which elicit physiological reactivity can be
classified as either psychological or physical stressors. Psychological
stress has been defined as "an internal state of the individual who
perceives threats to his/or her physical and/or psychic well being"
(Krantz, Manuck, & Wing, 1986, p. 86). Physical stressors involve the
subject reacting to such things as pain, noise, or electric shock
(Krantz et al., 1986).

Several different types of tasks can be used as stressors. The
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first type are considered active tasks which actively engage the
subject’'s participation. These are tasks such as: mental arithmetic,
reaction-time tasks, vigilance tasks, imagery tasks, or exercise. The
other group of tasks are considered passive tasks. Here, the subject
passively participates in tasks such as viewing a stressful or
pornographic film, watching slides, or a physical stressor such as the
cold pressor task or electric shock (Krantz et al., 1986).

There are several contingencies which can be intentionally or
inadvertently used to affect a subject’s physiological responses. Among
these are: increasing or decreasing positive or negative incentives for
task performance, increasing the level of challenge in task instructions
(high challenge or low challenge), and increasing a subject’s level of
engagement in the task. The predictability of a stressor and the
subject’s perception about controllability of the stressor also can
affect responses (Krantz et al., 1986). Unpredictable and
uncontrollable stressors have been shown to heighten physiological

responses (Seligman, 1975).

W f _Ca v ar Reactivit

There are two major views of cardiovascular reactivity in stressful
situations. The earliest theory is that of John and Beatrice Lacey.
This view is contrasted with that of Paul Obrist, a former student of
John Lacey. The first of these views to be discussed will be the work
of the Laceys.

The Lacey Theory. The work of the Laceys is based upon earlier

work by Darrow (1929). Using two types of stimuli, ideational and
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sensory, Darrow was able to show two distinct physiological patterns.
Ideational stimuli consisted of either disturbing words (e.g. toilet) or
pictures (e.g. men’s and women’s underwear), or neutral stimuli, such as
the words apple, table, and paper. Sensory stimuli were also of both
types (disturbing or neutral) and consisting of either pulling a
subject’s hair, slapping him in the face (disturbing) or ringing a bell
(neutral). Blood pressure and heart rate increases were found with the
disturbing ideational stimuli as opposed to the sensory stimuli.
Sometimes there would be decreases in blood pressure and heart rate
observed with sensory stimuli (Darrow, 1929).

Building on the work of Darrow, the Laceys (1959) called attention
to phenomena of "directional fractionation" of responses. When this
occurs, physiological systems do not covary in a general arousal-like
fashion. In cases of "environmental intake" (subject’s attention is
directed outward) heart rate decreased, while in cases of "environmental
rejection" (subject’s attention is directed inward) heart rate is
increased.

When solving mental arithmetic problems, subjects exhibited
increased heart rate and skin conductance. This is the pattern one
would normally expect to see with arousal. However, when these same
individuals listened to a series of tones they demonstrated heart rate
decreases and skin conductance increases. This was evidence of
directional fractionation due to the fact that the subjects were aroused
but the expected pattern of physiological arousal was not exhibited
(Lacey, 1959).

In another series of experiments using four different stimuli



21
(visual attention, empathic listening, thinking, and withstanding pain)
Lacey found that palmar conductance always increased, while heart rate
would either accelerate (thinking and withstanding pain) or decelerate
(visual attention and empathic listening; Lacey, 1959). Lacey (1959)
went on to state "an increase in heart rate or blood pressure, then, is
very likely to lead to inhibitory (italics his) effects on cortical
activity, and on motor activity" (p. 199). He felt this followed from
evidence that baroreceptors in the carotid sinus had been found to
exercise tonic inhibitory control of cortical activity. This was called
stimulus stereotyping which is defined by Lacey as "consistent
differences in the modal or average response pattern produced by
different objective stimulus conditions" (Lacey, Kagan, Lacey, & Moss,
1963, p. 163).

The Laceys proposed the concept of environmental rejection and
environmental intake to clarify Darrow’s ideational and sensory stimuli.
They classified ideational stimuli as environmental rejection and
sensory stimuli as environmental intake. They found that performing
mental arithmetic problems, which they termed environmental rejection,
led to phasic heart rate increases. In situations where subjects had to
note varying light flashes for color and pattern or listen to a dramatic
reading (environmental intake), phase heart rate decelerations were
found (Lacey et al., 1963).

In 1967, Lacey postulated that an afferent feedback loop to the
central nervous system was responsible for the phasic heart rate changes
produced by situation stereotyping. Situation stereotyping is the

production of specific patterns of somatic responses that are reliably
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produced by different stimuli. The responses are different and specific
for each stimuli. This feedback is provided by baroreceptors in the
aortic arch and carotid sinus which decrease the activity of the brain.

The Obrist Theory. The other view of cardiac reactivity is
provided by Paul Obrist. This view (Obrist, Webb, Sutterer, & Howard,
1970) stresses cardiac-somatic coupling as the major determinant in
cardiovascular functioning. Using a more common sense and biologically
based line of reasoning, Obrist argued that one of the cardiovascular
system’s basic purposes was to provide adequate blood supply to the
musculature and that heart rate changes as a result of striate muscle
activity (Obrist, et al., 1970).

Obrist et al. (1970) used a reaction time task and the anticipation
of an aversive unconditioned stimulus (UCS) in a classical conditioning
procedure to test his hypothesis. He found cardiac deceleration in
relation to decreased somatic activity either in preparation for the
reaction time tasks or in anticipation of the aversive UCS. He
described the decrease in somatic activity as "...quite extensive and is
like a momentary state of suspended animation" (Obrist, et al., 1970, p.
571). It would appear that the cessation of somatic activity is
complete and total, at least for a small amount of time. Obrist
suggests that heart rate is more an index of striate muscle activity
than part of an afferent feedback system. He also reports that the
interrelationship between heart rate and striate muscle activity is
governed by a central nervous system mechanism. When the heart
decelerates as is seen in Lacey's environmental intake, it is because

the person is in a preparatory state; they have stopped unnecessary
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movement in order to better attend to the environmental cues. Because
they have stopped moving, blood demand is not as great in the striate
musculature, so the heart does not have to work as much pumping blood to
that working musculature. When heart rate increases during
environmental rejection, Obrist believes it is simply because a person
tenses their muscles while concentrating on a task such as solving
mental arithmetic problems. In an experiment, Obrist & Webb (1967) were
able to demonstrate that when dogs were trained first to increase
somatic activity and then decrease somatic activity for a food reward,
the heart rate showed parallel activity.

Obrist also differentiates between active and passive coping in a
series of experiments involving either active coping tasks (reaction
time task) or passive coping (viewing of a pornographic film or a cold
pressor task) (Obrist, 1976). These studies found that passive coping
with the environment brought the heart under the control of the vagus
nerve and cardiac-somatic coupling is manifested. Active coping brings
the heart under the control of the sympathetic nervous system and you
see large heart rate increases that are not coupled with somatic
activity (Obrist, 1976). Cardiac-somatic coupling seems to make the
most sense biologically because it follows from established functioning
of the heart and central nervous system. The physiological reactivity
observed is consistent across conditions which makes a stronger

empirical case for Obrist’s theory.

Heart Rate

A useful and frequently used measure of reactivity to stress is
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heart rate (HR). HR can be measured either tonically or phasically.
Tonic measurement involves counting the beats over relatively long
periods of time (a minute or longer). Phasic measurement involves
measuring the interbeat interval (RR). A cyclic variation in RR is
normal, which is partially modulated by breathing patterns (Schneiderman
and Pickering, 1986).

Heart rate is regulated by opposing influences of the sympathetic
and parasympathetic systems on the sinus node. The parasympathetic
system predominates at rest. Research has indicated that
parasympathetic influences on the heart can produce more abrupt changes
in rate than the sympathetic system (Jose and Collison, 1970). It has
been suggested that any sudden changes which occur during
psychophysiological testing are the result of parasympathetic influences
(Schneiderman and Pickering, 1986). Obrist, Black, Brener, and DiCara
(1974) have demonstrated however that it is possible to uncouple heart
rate from somatic measures under conditions of "active" coping where the
individual must be more involved in the coping procedure such as when
performing a reaction time task to avoid shock. Under these conditions
the heart comes under the control of the sympathetic nervous system
rather than the parasympathetic nervous system. Sympathetic nervous
system influences are also seen on cardiac contractility (Lawler &

Obrist, 1974).

Rationale Fo e Present
One of the prominent models of hypochondriasis suggests that

hypochondriacal behavior may be primarily due to a perceptual defect and
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that the illness behavior associated with hypochondriasis is an
inevitable sequelae of this primary perceptual defect. The specific
processes which have been suggested are amplification of bodily
sensations (Feuerstein, Labbe, & Kuczmierczyk, 1986; Barsky & Klerman,
1983) and misinterpretation (Barsky & Klerman, 1983). There has been
little research on this model of hypochondriasis and none on the
psychophysiological correlates of these putative processes. The goal of
this investigation was to provide additional information on the
processes of amplification and misinterpretation, by measuring pain
thresholds and physiological reactivity in subjects scoring high on a
paper and pencil measure of hypochondriasis.

In terms of physiological reactivity it was hypothesized that
hypochondriacal persons would be more reactive to physical and
psychological stressors. Heart rate should have been higher in the
hypochondriacal group. There should also have been a longer recovery
time (return to baseline levels) indicating an increased time for the
system to reestablish equilibrium.

An individual who amplified sensations presumably experienced those
sensations as more noxious and intense than those who did not amplify
(Barsky & Klerman, 1983; Hanback & Revelle, 1986). This was assessed by
comparing pain threshold levels between hypochondriacal individuals and
non-hypochondriacal controls. One way this was accomplished was by
utilizing the cold pressor task. Here, a person was timed from the
beginning of foot immersion to the time they withdrew their foot.
Tolerance was measured by timing the length of foot immersion in the

cold water bath. Typically, the maximum time allowed for foot immersion
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was 3 minutes. VAS ratings of the sensory-intensive (intensity)
dimension and affective-motivational (unpleasantness) dimension of pain
were also used to assess this hypothesis. Individuals who amplified
sensations should presumably rated the intensity of the stimuli to be
greater than those who did not amplify.

The misinterpretation hypothesis of hypochondriasis was evaluated
by measuring the subject’s psychophysiological reactivity to stress.
Reactivity has been shown to be a reflection of a cognitive appraisal
process, as well as an interpretive process (Williams, 1986).
Presumably, there would have been autonomic changes produced in the body
due to these cognitive processes, which could be measured using
psychophysiological recording methods. The reactivity measured in this
study was elicited using physical (heat and cold) and psychological
stimuli. The subjects also used VASs to rate the intensity (sensory-
intensive) and unpleasantness (affective-motivational) components of the
sensations. Other studies have indicated that VAS affective-
motivational ratings are more related to interpretive processes than are
the sensory-intensive dimensions of VAS ratings (Price, Barrell, &
Gracely, 1980).

Many different stressors have been used in research, encompassing
many dimensions (e.g. Krantz et al., 1986; Williams, 1986). Pain is one
of the symptoms most often expressed by hypochondriacal patients. It
was hoped that this would give the study greater validity and clinical
relevance.

Obrist et al. (1974) and others (Allen, Sherwood, & Obrist, 1986;

Light, Obrist, James, & Strogatz, 1987) have developed the concept of
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"active" and "passive" coping. When a person is faced with a passive
coping task he or she has little control over the stressful event or
stimulus (e.g. cold pressor or heat pulse stimulator). The person can
do little in these circumstances to alter the presentation of the
stimulus. With an active coping task the person must be constantly
engaged with the stimulus and must be actively involved in coping with
the task requirements. An active avoidance task, such as having to
respond quickly to a series of tones in order to avoid a painful thermal
pulse, is a task which would require active coping. These types of
active coping tasks have been shown to cause greater cardiovascular
reactivity when compared to passive coping tasks (Obrist et al., 1974).
Data indicating heightened physiological reactivity and/or lowered
sensory threshold in persons who score high on hypochondriacal scales
would support a cognitive/perceptual abnormality model of
hypochondriasis. Using VAS data, it may be possible to get a clearer
picture of the differences between amplification and misinterpretation.
The VAS allows for the separation of the subjects’ sensory and affective
dimensions in their response to pain. Using a VAS it is also possible
to quantify these dimensions, allowing for comparisons within and across
subjects with different painful stimuli and responses (Price, Harkins, &
Baker, 1987; Price & Harkins, 1987; Price, 1988). Elevation of both VAS
dimensions relative to controls would suggest a response bias that may
be mediated by the putative perceptual and cognitive abnormality in
hypochondriasis.
The independent measurement of the two pain dimensions, sensory-

intensive and affective motivational, may be useful in drawing
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conclusions regarding the importance of amplification or
misinterpretation as a process in hypochondriasis. The sensory-
intensive dimension of the pain report should be more affected than the
affective-motivational dimension if an amplification process is
occurring. However, if a misinterpretational process is occurring, then
the affective-motivational should be the more affected dimension.
Elevation of both VAS dimensions relative to controls would support the
perceptual and cognitive abnormality hypothesis, but it would not
provide differential support for the amplification versus
misinterpretation hypothesis.

There have been no empirical studies published in the literature
testing pain thresholds and assessing physiological reactivity to test
the amplification and misinterpretation processes which may be occurring
in hypochondriasis. One study (Hanback & Revelle, 1978) has used a
student population and found lower sensory thresholds among students
scoring high relative to low on a hypochondriacal scale. The present
study attempted to test the amplification/misinterpretation hypothesis
with the more sophisticated procedures outlined above with an analogue
population similar to Hanback and Reveille's. If differences were found
in this population, then this would have made a stronger case for the
perceptual abnormality conceptualization of hypochondriasis. It would
also have provided strong preliminary data for an investigation with

clinically diagnosed hypochondriacal individuals.
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Methods

Subjects

Volunteer subjects were recruited from undergraduate psychology
courses and received class credit for participating. Potential subjects
(N = 300) were screened with a paper and pencil measure of
hypochondriasis (i.e. MMPI hypochondriasis scale). One group of
eighteen subjects was selected from those subjects scoring high on this
measure (1.5 SD above the mean). Another group of eighteen students was
selected from those subjects scoring in the normal range (+/- .5 SD from
the mean). This second group served as the control group. Other
criteria for selection included gender (female) and ethnicity (white).
All subjects were fully informed about the procedure and gave their
written consent before participating in the study. Subjects who were
currently receiving treatment for a medical or psychiatric problem were

excluded from the testing.

Environment

With the exception of pre-experiment screening to determine a score
on the hypochondriasis measure, all parts of the procedure were
conducted in the psychophysiological laboratory of the Department of
Gerontology located on the medical campus of Virginia Commonwealth

University., The stress tasks were administered in a specially
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constructed isolation chamber. Other aspects of the experiment
including electrode preparation and placement were performed in an

adjacent lab and office space.

Equipment

The thermal stimulator was used to assess pain threshold levels in
one of the tasks. This stimulator was custom built by the VCU
Department of Biomedical Engineering. It had a hand-held contact
thermode with a surface area of 1 centimeter. The heat stimuli
delivered by the stimulator were at six pre-set levels (43, 45, 47, 48,
49, & 51 degrees Celsius) which could be delivered in any order, and
were under push-button control. The stimuli were programmed to be
presented for five seconds and to rise to the predetermined temperature
from a baseline of 35 degrees Celsius. The thermode itself had an
active heating element with an approximate rise time of 17
degrees/second.

The cold pressor tank consisted of a styrofoam tank approximately
35 cm x 35 cm x 38 cm. The tank was divided in the center by a wire
mesh screen which allowed for crushed ice in one compartment and ice-
free water in the other (Spanos, Ollerhead, & Gwynn, 1986). A
thermometer attached to the tank allowed for continuous monitoring of
water temperature which was maintained at 2-4 degrees Celsius. An 8
channel Grass Instruments Model 8 polygraph was used to record the

physiological measures.

Dependent Measures
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Heart Rate Heart rate was recorded using a Grass 7p-6 preamplifier
and a 7p44 cardiotachometer. Electrodes (Ag/AgCl) were utilized in a
Lead III configuration (Erb'’s point, just under the floating rib on the
left side of the body, left forearm as ground). Heart rate was recorded
as beats per minute. There were 3 three minute periods analyzed (the
YELP stressor however was only two minutes in length). The first period
ended the fourteen minute baseline period. The second followed the
onset of each stressor. The final period consisted of the first three”
minutes of each recovery phase. These periods were broken into one

minute intervals and mean heart rates were obtained for these intervals.

\

Pain Tolerance Pain tolerance was assessed via the cold pressor task
with the time from foot immersion to the time of foot withdrawal

(maximum time = 3 minutes) serving as the dependent measure.

Visual Analo Sca During both the cold pressor and heat
stimulator tasks, VASs were used to assess the subject’s response to the
experimental pain. The two scales consisted of a 150 mm line anchored
at each end with a descriptive phrase. One scale assessed the sensory-
intensive dimension of pain and the other assessed the affective-
motivational dimension of pain. The sensory scale was anchored by the
phrases "no sensation" and "the most intense sensation imaginable."

The affective scale was anchored by the phrases "not at all unpleasant”
and "the most unpleasant feeling imaginable" (see appendix). During the

experimental procedures subjects were asked to make a mark on the line
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indicating the intensity and unpleasantness of the sensation,
respectively. The distance of the subject’s mark from the left hand
edge of the line was measured to the nearest millimeter. In the heat
stimulator task, subjects were exposed to a broad range of heat pulses
(35 degrees Celsius to 51 degrees Celsius) and asked to rate both the

intensity and unpleasantness of the pain.

Procedures
Phase I

Subjects were pre-screened and selected on the basis of their
scores on a paper and pencil measure of hypochondriasis. An
undergraduate student served as project coordinator. All screening
packets were returned to the coordinator, who scored the questionnaires
to determine who qualified for the study. This was done to keep the
experimenter blind to the subjects’ scores on the screening instrument.
Qualified subjects were contacted by the coordinator by telephone to set
up a time for participation. During this initial contact potential
subjects were told that they would be exposed to mild physical and
psychological stressors. They were also informed that the procedure
would take approximately one and one-half hours. In addition,
individuals were told not to smoke or ingest caffeine for eight hours
prior to their participation in the study. The coordinator set up an
appointment at this time and placed subjects randomly into one of the

six experimental conditions.

Phase II



33

When selected subjects first arrived at the testing site, they read
the consent form and after any questions or concerns were addressed they
were asked to sign if they wished to participate. Subjects were assured
that they were free to withdraw at any time during the experiment
without penalty. Once informed consent was given, several pre-test
paper and pencil measures were administered. The subjects first filled
out a medical questionnaire requesting information about physical or
mental conditions which might prevent them from participating in the
study. Information was also requested about menses, prescription and
non-prescription medication, and whether or not the subject had smoked
or ingested caffeine in the past eight hours.

If the subjects had no physical or mental conditions and had not
smoked or consumed caffeine in eight hours several other self-report
questionnaires were administered. Subjects who did not meet these
criteria were excluded from the study.

The expression of pain can be influenced or altered by several
factors other than the painful stimuli itself. These include anxiety
(Pennebaker, 1982), neuroticism (Costa & McCrae, 1985), and
contextual/environmental factors (Beecher, 1956). Because of this,
these factors were assessed for all subjects. The specific instruments
included the State-Trait Anxiety Inventory (Spielberger, Gorush, &
Lushene, 1970), the Eysenck Personality Inventory (Eysenck & Eysenck,
1964), the Inventory to Diagnose Depression (Zimmerman & Coryell, 1987),
the Brief Symptom Index, Miller Behavioral Style Scale. (Miller, 1987),
and the Perceived Impact Questionnaire. The Perceived Impact

Questionnaire developed by Dr. Steve Harkins measures 18 different mood
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states using VASs.
Phase III

After completion of the paper and pencil measures, the subjects
were taken to a private section of the laboratory where the electrodes
were placed on the subjects by a female assistant. After all electrode
leads had been properly connected the subjects were asked to perform a
Valsalver’'s maneuver in order to calibrate the physiograph for each
subject’s individual readings. A Valsalver maneuver consists of having
the subjects take a deep breath and hold it. While holding their
breath, the subjects are then asked to pretend they are blowing up a
balloon, without releasing any air. The effect of this is to produce
maximal physiological readings so that the physiograph operator can make
sure all readings remain on their proper scale. After the subjects were
properly fitted with the equipment, tape recorded instructions were
played for the subjects which had been taken from the literature
(Harkins, Price, & Martelli, 1986) concerning the use of VASs to record
the intensity and unpleasantness of the painful stimuli. Tape recorded
instructions were used because physiological and self-report responses
to stressors can be altered depending on the instructions given to the
subject (e.g., Seligman, 1975). With the completion of these
instructions, a 14 minute adaptation period ensued wherein physiological
functioning was recorded while the subjects sat alone in the isolation
chamber. Subjects were instructed to simply relax and get used to the
chamber. The last three minutes of this adaptational period was used to
calculate baseline heart rate. After baseline measurements were taken

the subjects were exposed to one of three "passive" coping tasks (Obrist
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et al., 1974). These tasks were counterbalanced in their presentation
to prevent bias from order effects. The tasks were the cold pressor

task, the thermal stimulator task, and the visualization stressor task.

Co es as The cold pressor task consisted of having the
subjects submerge their non-dominant foot, up to the ankle, into a cold
water bath which was maintained at 2-4 degrees Celsius. Subjects were
told to leave their foot in the cold water bath until they were
instructed to take it out or until they "absolutely couldn’t stand it
any longer." The subjects were informed that at certain time intervals
(every 15 seconds for 3 minutes) they would be asked to rate first the
intensity and then the unpleasantness of the sensation they were
experiencing using the VASs. The subjects were not aware of the
interval length nor the total time length of the stressor. The subjects
were instructed when to make their ratings by the experimenter. This

continued for 3 minutes or until voluntary termination by the subject.

Heat Stimulator Tasks This task consisted of applying different heat
pulses to a subject’s non-dominant ventral forearm using a hand-held
contact thermode. Before engaging in the tasks all subjects were
assured that while the temperature may get rather hot, no actual tissue
damage could occur. As a further assurance the experimenter applied the
highest level heat pulse to his forearm to demonstrate the device’s
safety. It was explained that the subject would be asked to rate the
intensity and unpleasantness of the sensations they were experiencing

using VASs. Once the subjects had been reassured and permission to go
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forward had been obtained, the subjects were first exposed to all heat
stimuli in ascending order (43, 45, 47, 48, 49, & 51 degrees Celsius).
After this initial exposure the subjects were then administered a series
of discrete heat pulses according to one of two counterbalanced
schedules. Subjects were exposed to two identical series of heat
pulses. During the first exposure, the subjects were instructed to
record a rating of the intensity of the sensation they experienced.
During the second exposure, the subjects were instructed to record a
rating of the unpleasantness of the sensation they experienced. This
continued until completion of the schedule or voluntary termination by

the subject.

Visualization Stressor Task This task involved having the subjects
visualize a stressful event. The event was one selected from a group
called Your Everyday Life Pressures (YELP) (Rosenthal et al., 1989). In
this procedure, the subjects were read a card which contained a script
describing a stressful event. The description went as follows:
"You see two teenagers knock a lady to the ground,

snatch her purse, and run off. You go to help her

and tell her you had a good look at the thieves.

Later on they are caught and you must be a witness

to the trial. You have to come on quite a few days

because they keep postponing the case. Finally, the

judge lets the thieves off with a slap on the wrist

since they are underage and don’t have police records.”
The subjects were asked to close their eyes and visualize what it would
be like to be in that situation, making their experiences as vivid as

possible, like they were really there. The subjects were told to think

about what they might see and hear and what individuals would look like
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and to concentrate on this situation until the experimenter asked them
to stop. At the end of two minutes the subjects were asked to open
their eyes and the final five minute recovery period began. Heart rate

only was recorded during this task.

Phase IV

At the end of the final recovery period, the experimenter returned
to the chamber and the subjects were informed about the nature of the
experiment. The subjects were told that the study involved looking at
individuals’ physiological responses to stressful events and comparing
these responses to the information obtained on the questionnaires they
had filled out earlier to see what the questionnaire data might be able
to tell us about individuals’ responses to stress. After the nature of
the experiment had been discussed with the subjects and questions
answered, they were disconnected from the electrode connection posts and
escorted from the chamber. Once outside the chamber, the subjects were
seated and the electrodes were removed by a female assistant. At this
time the subjects were informed that there were two final questionnaires
to be filled out and the procedure would be complete. When the
electrodes had been removed, the subjects were escorted back into the
outer waiting area of the laboratory for the completion of the

questionnaires.

Post stionnaires and Debriefin At this point, the subject
completed a post-test Perceived Impact Questionnaire to assess their

mood after the testing procedures and the 63 item Ways of Coping
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questionnaire (Folkman and Lazarus, 1985). After completion of the Ways
of Coping questionnaire, the subjects were thanked for their
participation and were informed that their instructor would receive a
list of the names of everyone from that class that participated in the
study so that they would receive their extra credit. This ended the

subjects’ participation in the experiment.

Listed below is a schematic time line representing the course of
the procedures. The times where data was measured for analysis are also

indicated. See table 1 for the procedures and their counterbalanced

orders.
| ------ 14 minutes------- | -------- Variable-------- | ------ 5 minutes--
Baseline Stressor Recovery
Final 3 minutes First 2 or 3 minutes First 3 minutes

used for data analysis used for data analysis wused for data

analysis
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Table 1

Stressor Presentation Order

Order 1 Ordex 2 Order J Order & Order 5 Order 6
1 1 2 2 3 3
2 3 1 3 1 2
3 2 3 1 2 1

Note. 1 = cold pressor task 2 = YELP visualization stressor 3 = heat
stimulator task. The stressors within each order were presented in descending
order.
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Hypo se

1.) It was hypothesized that foot withdrawal from the cold water bath
prior to instructions to terminate the task would occur with
significantly higher frequency in the hypochondriacal group relative to

the control group.

2.) It was hypothesized that increased heart rate as well a longer time
to return to baseline line levels after the application of each
stressor, would be exhibited in the hypochondriacal group relative to

the control group.

3.) It was hypothesized that the visual analogue scale ratings of both
intensity and unpleasantness of cold pressor and heat pain would be
significantly higher in the hypochondriacal group relative to the

control group.
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Results
SUBJE V. ABL
A. Hypochondriasis scores - The original criteria for selection

into the groups were based on scores on the MMPI hypochondriasis scale
(scale 3) for the original screening population (N = 155). Scores
falling 1.5 standard deviations or more above the mean for the high
group and + .5 standard deviations around the mean for the normal (low)
group were used for selection. The mean for the screening questionnaire
(N=155) was 9.27, with a SD = 5.28. This resulted in original criterion
scores of 18 or above for the high group and 7 - 12 for the low group.
Later in the experiment the criteria were expanded to 1 standard
deviation above the mean for inclusion in the high group, and 1 standard
deviation below the mean for the low group in order to facilitate
subject recruitment. This resulted in a range of scores for the high
group (n=18) being 14 - 28 (mean = 17.22, SD = 3.75), while the range

for the low group (n=-18) was 4 - 8 (mean = 6.28, SD = 1.64).

B. Mood and Personality varjables - To insure that the groups did

not differ on other variables which might affect the outcome of the
dependent measures, separate analyses were performed on reported state
variables of mood and personality. Several mood variables, such as

state anxiety, are known to affect the report of pain sensitivity. A
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MANOVA was performed using the 18 state items from the Perceived Impact
Questionnaire, the global symptom index score from the Brief Symptom
Inventory and the state score of the State-Trait Anxiety Inventory.
There were no significant differences between the groups (F (1,34) =
1.32 p >.29). This indicated that the two groups did not vary in terms
of their mood states.

Another MANOVA was run on personality variables which may have
altered the subject’s report of pain sensitivity. These variables were
the neuroticism and extroversion scores from the Eysenck Personality
Inventory, the total score from the Inventory to Diagnose Depression,
trait score from the State-Trait Anxiety Inventory, and the score of the
difference of the monitor and blunter scores on the Miller’s Behavioral
Style Scale. There was no significant difference between the groups.
This shows that overall there were no trait personality differences
between the two groups. However, the univariate F-tests revealed
several significant variables known to be associated with
hypochondriasis. The first was the neuroticism score (F (1,34) = 6.85 p
<.013} and the second was the depression score (F (1,34) = 5.42 p
<.026). This is consistent with hypochondriasis and indicated that the
hypochondriacal group reported more neurotic symptoms and were more
depressed than the control group. See table 2 for the means and standard
deviations for each variable in this and all other analyses reported in

this study.

Ordexr Effects - The stressors were presented in 6 different

counterbalanced orders (see table 1). This was done in an attempt to



43
Table 2

Croup
High Low

Variabla | sD b sD

Depression* 16.14 15.71 13.01 17.65
Anxiety* 35.57 24.27 24.70 14.85
Frustration'* 25.87 24.73 10.65 15.66
Anger* 9.02 14.10 7.05 14.40
Fear* 16.92 17.62 11.05 10.69
Excitement* 21.83 17.37 18.83 21.47
Arousal* 18.89 15.41 19.87 22.98
Astonished* 5.70 8.10 12.21 18.50
Happy* 46.70 20.02 44.55 27.76
Tired*'* 55.18 24.66 33.20 27.77
Bored* 26.59 19.93 16.75 19.23
Cala* 56.83 26.37 41.05 23.15
Drousy* 37.54 23.84 25.92 25.39
Distressed*® 19.71 20.30 13.91 14.69
At Ease* 45.27 26.43 58.12 21.17
Tense* 33.99 25.14 23.56 18.26
Relaxed* 47.50 23.08 53.34 23.75
Annoyed* 14.86 22.32 7.59 10.88
Global Symptom Index® 39.44 11.47 41.67 17.78
Somatization® 38.72 21.03 30.56 22.49
Obsessive-Compulsive® 44.33 11.84 37.28 17.73
Insecuricy® 40.28 15.27 27.72 23.05
Depression-BSI® 29.89 19.17 22.56 20.96
Anxiety-BSI® 40.17 11.22 32.56 18.24
Hostilicy® 46.06 18.37 33.39 22.37
Phobia® 17.06 23.99 18.50 23.53
Paranoia® 33.11 24.03 23.44 24.24
Psychoticisn® 30.61 22.52 15.06 21.72
Neuroticism‘* 14.06 5.01 9.72 4.92
Extraversion® 13.33 3.56 11.22 4.82
Barsky & Klerman 9.72 2.47 9.50 2.66
Monitor* 10.89 2.95 9.17 4.15
Blunter* 4.64 2.23 3.9 2.65
Depression Total®* 17.06 9.82 10.17 7.82
State Anxiety' 35.94 12.91 33.00 11.06
Trait Anxiecy' 42,72 11.93 36,44 L1319

Note. n = 18 for both groups. Data are expressed as mean and standard
deviation, as derived from personality and mood questionnaires. * = Perceived
Impact Questionnaire. ° = Brief Symptom Index. ¢ = Eysenck Personality Inv

¢ = Miller Behavioral Style Scale. * = Inventory to Diagnose Depression. -
State-Trait Anxiety Inv. * = p < .05 for entire sample means.
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counteract any effects which might arise due to stressor presentation
order. SPF-ANOVAs were performed for heart rate data for each of the 3
stressors, as well as report of sensory intensity and unpleasantness for
both the cold pressor and heat stimulator tasks.

The main effect for order was not significant in any of these
analyses. For the heart rate data the results were: (1) cold pressor F
(5,19) = 1.59 p >.2 (2) heat stimulator F (5,30) = .82 p >.5 (3)
YELP F (5,30) = 1.37 p >.25. The VAS heat data yielded an F (5,30) =
1.08 p >.39, while VAS response to the cold pressor task were similarly
unaffected by order of stimulus presentation, F (5,17) = 1.17 p >.36.
These results showed that regardless of which order the stressors were
presented there were no significant differences in either heart rate or

VAS ratings of heat or cold pain.

Hypothesis 1 - This hypothesis concerned foot withdrawal from the cold
water bath prior to termination of the task. It was hypothesized that
the hypochondriacal group would withdraw their feet at a significantly
higher rate than the control group. A chi-square procedure was used to
assess the significance. This hypothesis was not supported by the
results of this analysis which were X% (1, N = 36) = 2.09, p >.1l4.
This indicated that both groups were able to tolerate the cold water
bath equally well. Surprisingly, the group trend was in the opposite
direction predicted with three of the highs and eight of the lows

terminating prior to the three minute maximum.

Hypothesis 2 - Hypothesis 2 predicted increased heart rate as well as
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longer times to return to baseline level for the hypochondriacal group
after the application of each stressor. A preliminary SPF-ANOVA
revealed no significant differences between the two groups, (F (1,33) =
1.47 p >.23), on baseline heart rate (see table 3). This suggested that
hypochondriacal individuals were not more physiologically active before
the introduction of a stressor. Because of the absence of baseline
differences between groups, subsequent analyses were performed on raw
scores rather than difference scores.

For the heat stimulator task, a repeated measures ANOVA with one
grouping factor (high or low hypochondriasis scores) and two within
subject factors was performed. The within subject variables consisted
of three levels of condition (baseline, stressor, and recovery) and
three levels of time (three one minute intervals within each condition).
The main effect for condition approached, but did not reach
significance, F (2,64) = 2.91, p = .062 indicating that heart rate
tended to vary as a function of condition (i.e. baseline, stressor,
recovery). The SPF-ANOVA for the heat stimulator revealed a significant
main effect for time. As can be seen in figure 1, heart rate tended to
decrease during the stressor phase relative to baseline and recovery
phases. The significance level was F (2,64) = 11.9, p <.001. There was
no group effect indicating that overall, the highs and lows did not
exhibit differences in heart rate on this task. No other significant
effects were demonstrated on the heart rate data.

The analysis of the heart rate data in the cold pressor task
included only those individuals who completed the task, in order to

‘gﬁﬁ@gpi~£br the length of exposure to the stressor. A repeated measures
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Table 3

Heart Rate Measurement for Al]l Stressors by Croup

Group
High Low

Measuregenc Minute b sD v 3D
Rexiod
Baseline 1 79.06 9.39 (18) 82.25 10.38 (18)

2 77.00 9.46 81.25 11.33

3 79.17 9.24 81.81 8.76
Cold 1 85.93 10.27 (15) 93.10 10.42 (10)
Pressor 2 86.50 1l1.41 89.50 10.82
Task 3 85.86 11.79 92.40 11.21
Cold 1 82.64 12.00 88.70 11.58
Pressor 2 79.21  11l.24 73.50 23.33
Recovery 3 77.43 10.60 70.80 22.64
Heat 1 77.67  12.04 (18) 74.31 18.87 (16)
Stimulator 2 77.11 8.72 73.31 18.51
Task 3 76.72 10.11 73.00 18.88
Heat 1 82.33 9.13 80.62 20.78
Stimulator 2 79.78  20.48 78.44 20.48
Recovery 3 79.11  10.58 78.12 20.01
YELP 1 78.06 10.03 (18) 76.12 19.02 (17)
Task 2 77.78 9.77 76.18 19.86
YELP 1 80.28 9.59 78.00 21.38
Recovery 2 77.28 10.10 77.59 20.56

Noteq. Data are expressed as mean and standard deviation. Numbers in
parentheses indicate the number of subjects completing each task.
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Figure 1. Mean heart rate for the heat stimulator task by group. Heart rate
is expressed in beats per ainute. Minutes expressed as baseline (-1, -2, -

3), sctressor (1, 2, 3), and recovery (+1, +2, +3).
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ANOVA with one grouping factor (high or low hypochondriasis scores) and
two within subject factors was performed. The within subject factors
included three levels of condition which reflected baseline, stressor,
and recovery as well as three levels of time (three one minute intervals
within each condition). Several significant results were obtained,
though again, no main effect for group was obtained. The main effect
for condition ( F (2,44) = 15.21, p <.001) was significant, indicating
that heart rate differed as a function of baseline - stress - recovery
conditions. Figure 2 illustrates that this main effect is likely due to
the increase in heart rate observed in the stress condition relative to
the other two conditions. The second main effect was for time. Here
there were differences in heart rate depending on the level of time (1
minute, 2 minutes, or 3 minutes) with an F (2,44) = 9.62, p <.001. This
effect is probably accounted for by the relatively higher heart rates
observed during the first minute each level of condition.

There were also several two-way interaction effects which proved
to be significant. The first of these was the group by time
interaction, F (2,44) = 3.62, p <.05. This indicated that the
differences in heart rate observed at intervals of 1 minute, 2 minutes,
and 3 minutes differed according to group membership. Visual inspection
of figure 2 suggests that this interaction is largely attributable to
the more rapid recovery in heart rate in the low relative to the high
hypochondriacal group. A second two-way interaction was significant,
the condition by time interaction, (F (2,44) = 4.84, p <.001). Here
heart rates observed at intervals of 1 minute, 2 minutes, and 3 minutes

differed according to the stress interval condition of baseline,
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stressor, or recovery. Figure 2 illustrates that the pattern of
decreases in heart rate, in recovery, differed from the pattern observed
during the other two conditions. There were no other significant
effects for the cold pressor task. There were also no significant
between or within subjects differences on the heart rate data for the

YELP stressor.

Hypothesis 3 - This hypothesis stated that visual analogue scale ratings
of both intensity and unpleasantness for the cold pressor and heat
stimulator tasks would be significantly higher in the hypochondriacal
group relative to the control group. Repeated measures ANOVAs were used
to assess the overall significance of this hypothesis for each stressor.
For the cold pressor stressor, hypochondriacal scores were again
used to delineate groups. The repeated measures design used two levels
of pain quality (intensity and unpleasantness) and thirteen levels of
time (fifteen second intervals for three minutes plus an initial
baseline) (see table 4). The analysis revealed one significant main
effect. The main effect was for time with an F (12,276) = 56.48, p
<.001 and is illustrated in figure 3. The time effect is largely
attributable to the dramatic increase in VAS scores obtained at times 2
- 13 relative to time 1. There was also an interaction effect which was
significant. This was the quality by time interaction, F (12,276) =
2.17, p = .013. This indicated that quality ratings differed the longer
the subject was exposed to the stressor. Figure 4 illustrates the
interaction with sensory intensity ratings being greater than

unpleasantness ratings initially, but unpleasantness ratings become



Table 4 =

Visual Analogue Scale Ractings for Cold Pressor Task by Group

Group: High (n=15)

Sensory Intensity Unpleasantness

3
=<
5
=<
5

1 12.26 14.29 5.60 7.13
2 65.56 23.89 66.28 28.90
3 71.19 21.13 70.57 24.15
4 73.63 21.86 75.79 22.13
5 76.46 20.68 77.72 20.16
6 74.97 18.98 76.46 19.65
7 74.53 19.16 77.74 19.11
8 71.96 20.65 76.98 19.18
9 68.21 22.75 75.43 20.83
10 68.05 22.35 73.64 22.50
11 65.97 23.58 69.16 25.62
12 64.93 21.93 71.95 18.94
13 67.34 19.44 70.52 20.79

Group: Low (n=10)

Sensory Intensity Unpleasantness

Iime 4 SR | SD
1 13.24 15.28 2.20 2.35
2 65.64 22.07 61.43 26.86
3 68.85 22.82 66.82 25.08
4 73.54 19.23 70.09 25.37
5 77.85 15.18 74.32 24.38
6 75.50 16.17 74.26 23.69
7 75.41 15.84 75.17 22.45
8 78.24 14.75 75.41 21.76
9 74.55 17.49 74.65 22.12
10 77.40 15.30 73.56 23.01
11 71.61 21.86 70.66 25.80
12 78.67 16.98 75.73 22.87
13 78.79 15.02 75.51 22.96

Note. Data are expressed as mean and standard deviation. Unequal n’s reflectc
the differing number of finishers in each group. Group membership is
determined by score on the MMPI scale 3.
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Figure 3. Mean VAS ratings for sensory intensity and unpleasantness for the

cold pressor task for entire sample. VAS ratings made at 15 second intervals.
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Eigure 4. Mean VAS ratings for sensory intensity and unpleasantness for the

cold pressor task for entire sample. VAS ratings made at 15 second intervals.
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greater as exposure to the stressor continues. No other effects were
significant for this analysis.

The repeated measures analysis for the heat stimulator used the
same group variable and quality variable as the cold pressor. The
design also used seven levels of temperature (35, 43, 45, 47, 48, 49,
and 51 degrees Celsius) (see table 5). There were two significant main
effects as well as two significant interaction effects in this analysis.
The first main effect was for temperature (F (6,204) = 159.53, p <.001}.
This effect is illustrated in figure 5, indicating that the higher the
temperature, the higher the VAS ratings. The second main effect was for
quality, F (1,34) = 14.31, p <.001. There were significant differences
between the reports of sensory intensity and unpleasantness for the
subjects, with sensory intensity being generally higher than
unpleasantness (see figures 6 and 7, and table 6). The first
significant interaction was a two-way interaction of group by quality, F
(1,34) = 4.55, p <.04. Here report of pain quality differed
significantly according to group membership. The second interaction was
a three-way interaction of group by qua}ity by temperature. In this
interaction, F (6,204) = 2.71, p <.015. Figures 6 and 7 illustrate that
while intensity ratings are consistently higher than unpleasantness in
the high hypochondriacal group, the pattern differs for the low group.

There were no other significant effects in this analysis.
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Table 5
Visual Analogue Scale Ratings for Heat Stimulator Task

Temperature y S0

Sensory Intensity (N=36)

35 16.09 15.48
43 29.19 14.67
45 29.38 13.99
47 50.86 17.46
48 48.36 17.41
49 58.65 16.77
51 70.63 14.90

35 8.16 10.51
43 18.29 12.49
45 23.64 11.92
47 50.26 17.97
48 42.36 16.23
49 53.92 20.33
51 62.71 19.48

Note. Data are expressed as mean and standard deviation. The N of 36
reflects total subject number. Temperature is expressed in degrees Celsius.
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Table 6

Visual Analogue Scale Ratings for Heat Stimulator Task by Group

Group

High (n=18) Low (n=18)

Iemperatura 4 sD 4 SR

Sensory intensity ratings

35 18.07 18.03 14.11 12.65
43 28.35 14.76 30.03 14.95
45 31.80 15.94 26.96 11.67
47 56.35 16.47 45.38 17.11
48 54.82 20.84 . 41.90 10.09
49 57.99 19.21 59.31 14.46
51 70.78 17.79 70.47 11.86

Unpleasantness ratings

35 10.54 13.31 5.78 6.18
43 19.88 13.42 16.70 11.65
45 24.90 13.40 22.37 10.46
47 46.45 18.75 54.08 16.82
48 39.21 15.23 45.51 17.00
49 49.43 22.86 58.41 16.91
51 59.22 22.60 66.21 15.64

Note. Data are expressed as mean and standard deviation. Group membership is
determined by score on the MMPI scale 3. -Temperature is expressed in degrees
Celsius.
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Discussion

The procedures employed in the present experiment produced a
number of reliable results consistent with findings in previous
experiments. This experiment attempted to test several hypotheses which
might confirm that hypochondriacal persons amplify or misinterpret
normal bodily sensations. This model is called the perceptual and
cognitive abnormality model (Barsky and Klerman, 1983). In this model,
a perceptual or cognitive defect is considered the primary source of the
problem. Hypochondriacal behavior is considered a natural consequence
of the individual’s abnormal bodily perceptions. These abnormal
sensations are presumed to occur because the person amplifies normal
bodily sensations, experiencing them as more noxious or intense than
normal individuals, or they may misinterpret normal bodily sensations
which accompany emotional arousal or normal bodily functioning. In
general, the data offered little support for the hypotheses used to test
the amplification/misinterpretation components of the perceptual and
cognitive abnormality model. The results will be discussed in the

context of each of the hypotheses tested.

Hypothesis 1

The first hypothesis was concerned with pain tolerance. An
individual who amplifies sensations presumably is experiencing those

sensations as more noxious and intense than those who do not amplify.
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This would seem to lead to lower pain tolerance. It was hypothesized
that foot withdrawal from the cold water bath prior to instructions to
terminate the task would occur with significantly higher frequency in
the hypochondriacal group relative to the control group. In the cold
pressor task, about one-third of the subjects failed to complete the
task. However, high hypochondriacal scores did not appear to have any
significant effect on foot withdrawal behavior. Both high and low
scorers tolerated the bath equally well as a group. While not
statistically significant, results were in the opposite direction of
that predicted, with more low scorers failing to finish (n = 8) than
high scorers (n = 3). This suggests that pain tolerance may not be a

function of hypochondriasis.

Hypothesis 2

The second hypothesis dealt with physiological reactivity. Here
the misinterpretation component of the model was being evaluated.
Reactivity has been shown to reflect cognitive appraisal and
interpretive processes. Presumably, there would be autonomic changes
produced in the body due to these cognitive processes which would be
reflected in increased physiological reactivity. It was hypothesized
that increased heart rate as well as a longer return to baseline levels
after the application of each stressor would be exhibited in the
hypochondriacal group relative to the control group.

The heart rate changes seen during the cold pressor task suggest
accurate recording, since similar patterns have been reported. The cold

pressor data showed a significant interaction effect for group and time.
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High scorers took longer returning to baseline heart rate levels than
low scorers. This supports a hypothesis of greater reactivity among
hypochondriacs which in turn supports the misinterpretation aspect of
the model. Results relevant to the hypothesis in general, however, were
not obtained. Few analyses on the heart rate data for the heat
stimulator and YELP tasks were not significant and will not be
discussed. The cold pressor task results were consistent with the
literature, showing a marked increase in the heart rate during the task
(Geden, Beck, Hauge, and Pohlman, 1984). There was a rapid rise in
heart rate at the initial immersion of the foot with the rate leveling
off as exposure continued. There was partial support for the hypothesis
obtained using the cold pressor task. During this task the high group
had a slower return to baseline heart rate than the low group. This
provides good support for the amplification hypothesis as this indicates
an increased time for the system to reestablish equilibrium. A person
who is amplifying sensations might take longer to reestablish
equilibrium because cognitive decision making about the severity of the
sensation should increase the time taken to return to equilibrium.
Normal individuals would not go through this process and so return more
quickly. The reason there were no group differences obtained may have to
do with the severity of the stressor. In this case there may have been
a ceiling effect where both groups reached a maximum rate. This was
probably not the case since heart rates did not exceed ninety beats per
minute even during the first minute of the cold pressor task (see table
3).

The heat stimulator task did not produce significant results on



62
the heart rate data. One explanation for the lack of significance might
be attributed to the severity of the stressor. The discrete pulses of
the heat stimulator may not have been of sufficient duration to produce
stress-related changes between the groups. However, heart rate responds
rapidly to stress and the high group was supposed to be amplifying
sensations which suggests more rapid responding . Also, since
differences approached significance for condition (baseline, stressor,l
recovery) this suggests that the stressor had an effect.

There are two theories which could be used to explain the heart
rate results seen in the heat stimulator task. The first of these
theories was proposed by John Lacey.

The key point of Lacey’s theory of psychophysiological reactivity
has to do with what he calls "environmental intake"” or "environmental
rejection.” These concepts are part of Lacey's refutation of a theory
of general physiological arousal. With environmental intake, an
individual is engaging in attentive observation of the external
environment and wants to accept environmental impacts (Lacey, et al.,
1963). When the individual is involved with environmental rejection,
one of two things may be happening. First, the individual may be
involved in some type of mental work, such as solving arithmetic
problems, or other problem solving activities. In this case the person
wants to "reject" information from the environment in order to better
concentrate on the cognitive activity required in problem solving.

Lacey contends that cardiovascular activity can help in this regard
(Lacey, 1959). This occurs due to the pressure sensitive receptors in

the carotid sinus. These receptors exhibit tonic inhibitory control
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over cortical electrical activity. According to Lacey, an increase in
heart rate is likely to have inhibitory effects on both cortical and
motor activity. He asserts that these changes may lead to inhibitory
effects on sensory and perceptual events. When cardiac deceleration
occurs the person is attempting to take in environmental information.
Changes in baroreceptors would cause faster cortical electrical activity
and motor control due to a lack of inhibition. Lacey states,

In a sense, then, the acceleration or deceleration of

the heart could be considered to be something like an

instrumental act of the organism leading either to

increased ease of "environmental intake" or to a form

of "rejection of the environment" (Lacey, 1959, p.

199).

The other theory which could be used to explain the results of the
study is what might be called the somatic activity theory. This theory
is the product of research by Paul Obrist, a former student of Lacey’s.

Obrist’s theory states that heart rate is directly linked to
somatic activity, more specifically, the striate musculature (Obrist, et
al., 1970). Obrist states,

One of the metabolic functions of the cardiovascular

system is to provide adequate blood flow for the

working muscles. In the intact human and dog, evidence

indicates that alteration in heart rate is one of the

primary ways that cardiac output, i.e. the amount of

blood available to the musculature, can be altered with

rate having a direct relationship to output (Obrist,

et al., p. 570).

Whenever somatic activity is modified, the heart must respond to this
activity and so the heart rate will be altered.
Obrist believes that whenever individuals are involved in what

Lacey would call "environmental intake" what is really happening is that

they are becoming more somatically quiet (Obrist et al., 1970). They
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simply aren’t moving around as much when they are sitting quietly
attending to the environment. With less movement comes less need for
blood to the striate musculature, which is manifested in cardiac
deceleration. When an individual is involved in "environmental
rejection” such as with mental arithmetic or with an aversive stimulus,
Obrist believes they are tensing their muscles more. This increased
tension causes the need for more blood to the striate musculature which
results in cardiac acceleration (Obrist et al., 1970).

It is my belief that Lacey'’s theory best accounts for the cardiac
changes seen in this study. There are several reasons for this. First
is the fact that our subjects did not somatically exert themselves
anymore in the stressor phase of the heat stimulator task than in the
baseline or recovery phases.

The subjects were all seated in a straight backed chair during all
phases of the heat stimulator task. The positions of the subjects
remained relatively the same during all phases. The one exception was
that during the stressor phase subjects were asked to expose their
ventral forearms so that the heat stimuli could be placed there. Their
arm was supported by the arm of the chair, but there may have been some
increased tension in the arm due to the unnatural position. If Obrist’s
theory is correct, increased tension should have led to cardiac
acceleration, rather than the deceleration seen (see figure 1).

The second piece of supporting evidence for the Lacey theory has
to do with the instructions the subjects were given for the heat
stimulator task. The subjects were told to pay attention to each

individual stimulus as they were going to have to compare it with all
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previous stimuli they had been exposed to in order to rate the intensity
and unpleasantness of that stimulus. These instructions asked the
subjects to attend to the environment carefully.

Our instructions and stimuli were similar to a study conducted by
Lacey which he called "Flash" (Lacey et al., 1963). The stimulus was
one of several Lacey was using to study directional fractionation and
environmental intake and rejection. During this experiment, subjects
were stimulated by flashes at 10 cycles per second by a Grass
Photostimulator. Subjects were given instructions to note and detect
the varying colors and patterns produced. The subjects were also told
they would be asked at the end of the experiment to describe what they
saw. The subjects produced cardiac deceleration with heart rate levels
going below resting levels (Lacey et al., 1963).

Our subjects were also asked to note the stimuli, as they would
have to report on them later. If Obrist were correct, cardiac
acceleration should have occurred due to increased demands on the
musculature. Subjects were required to mark a response on a visual
analogue scale after each stimulus. This required a subject to pick up
a pencil, change position slightly, and make the mark. More movement
was required than in the baseline state so deceleration should not be
seen.

In our study, another stressor task was called "YELP", in which
the subjects were read a short description of an incident where the
subjects witness a purse snatching. The subject must identify the
person from a lineup, and go to court many times. After the description

is read, the subject was asked to mentally place themselves in that
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situation and to try to imagine really being there. The visualization
lasted two minutes. There was no change in heart rate from baseline to
stressor (see figure 5). It may be that the subjects first attended to
the stimulus by listening to the description. This would have led to
cardiac deceleration. Next the subjects were concentrating on the
situation and rejecting the environment. This would lead to cardiac
acceleration. The mean effect would have been no change. Lacey found
similar results when he used stimuli which required both attention and
rejection (Lacey et al., 1963). It would seem that if the Obrist theory
were correct we should have seen either the acceleration caused by the
tensing of muscles during "mental work" or the deceleration produced by
sitting quietly (Obrist et al., 1970). Interbeat interval recording
would shed more light on cardiac reactivity.

In the final stressor, the cold pressor task, cardiac acceleration
was seen (see figure 2). Both theories would predict this. Lacey would
say the rejection of the aversive stimuli was causing the acceleration,
while Obrist would contend it is due to the tensing of the muscles which
occurs when someone is exposed to an aversive stressor. In order to
answer this question it would be necessary to look at EMG readings for
the subjects. These readings would be helpful in providing more
definitive answers for all stressor conditions.

It is not possible to definitively conclude which theory best
explains the results obtained in this study. More information is needed
for this, particularly EMG readings. However it does not seem possible
to explain the results obtained in the heat stimulator task using the

Obrist theory. While it is speculative, the Lacey theory seems to
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provide an explanation which best fits the data obtained.

As with the heat stimulator, the YELP stressor did not produce
significant heart rate results. This may have been related to
differences in the use of the stressor between this experiment and the
original study. In the original study which used this task (Rosenthal
et al., 1989) the female subjects had a mean heart rate change of 15.60
beats per minute compared to a 3.00 beats per minute change for the
subjects in our study. In the first study the subjects were exposed to
three different YELP stressors for a total of six minutes, while the
subjects in the present experiment were exposed to one stressor for a
total of two minutes. The additional exposures may have made the
experience more stressful. The stressor chosen for this experiment was
one of the three judged in the original study as being the most noxious
out of a group of seven stressful scenarios. The scene for this study
was chosen for its relevance to a college population. It seemed likely
that on an urban campus, the subjects would have concerns about
witnessing a scene involving an assault and robbery and would be more
likely to find this scene realistic. Perhaps witnessing a purse
snatching and subsequent court appearances was not as relevant to a
young college population as assumed. It may have improved response if
we had used a more personally relevant stressor. Individuals in this
study may not have good visualization skills. No pre-screen for
visualization skills was used to test the subjects ability as was done
in the original study. It was also impossible to monitor a subjects
performance on this task. The subjects may not have been performing the

task, or may not have been performing it with the intensity and
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consistency needed to produce a stressful response. Having their eyes
closed and being quiet may have served to have the opposite effect on

the subjects than the one desired.

Hypothesis 3

This hypothesis stated that the visual analogue scale ratings of
both intensity and unpleasantness of cold pressor and heat pain would be
significantly higher in the hypochondriacal group relative to the
control group. This hypothesis was concerned with attempting to clarify
differences between amplification and misinterpretation. If the person
was amplifying sensations then the sensory-intensive dimension of the
pain report should be more affected than the affective-motivational
dimension. A misinterpretational process should yield opposite results,
with the affective-motivational dimension being higher than the sensory-
intensive. This is because the person experiences normal sensations but
draws erroneous conclusions about their severity. An alternate
explanation may be that an individual simply has a bias toward higher
scoring on the VAS scales. If this is the case, our hypothesis would
not explain this.

This hypothesis was not strongly supported by the data since the
between-group difference appeared as an interaction of group and
condition and it was only on the heat stimulator task. The lack of a
between-group main effect might be explained again by the severity of
the stressor. Generally, hypochondriacal individuals report pain that
is diffuse or in areas where it is difficult to describe the nature of

the pain (Barsky & Klerman, 1983) . It may be that the cold pressor
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task is so severe that it focuses the attention of the hypochondriacal
person not allowing the misinterpretation to occur. 1In this case, the
individual can clearly describe the pain and the source of that pain.
This would allows normal interpretation to occur. This explanation
seems somewhat implausible and a more parsimonious explanation would be
that there are no group differences.

For the heat stimulator task, the generally increased affective
ratings of the low group at the higher temperatures was surprising.
This was unexpected, since the hypothesis predicted higher affective
ratings for the high group. This would have supported the
misinterpretation part of the hypochondriasis concept. The higher
affective ratings of the high group at the lower temperatures (35, 43,
45) support the hypothesis, however the absence of the effect at the
higher temperatures (48, 49, 51) would seem to be inconsistent. A
possible explanation of this phenomenon may be that hypochondriacal
individuals have adapted to higher levels of pain and do not experience
them as aversely as normal individuals. The amplification may make
lower levels seem more unpleasant, but_the higher levels may bring out
the adaptational coping strategy. This does not really make sense
however, since amplification should amplify all the sensations making
them more unpleasant.

While it was not statistically significant, in general, the
sensory intensive ratings of the high group were higher than those of
the low group. This is suggestive of support for the amplification
portion of the hypothesis. The marked jump of both the intensity and

unpleasantness ratings for both groups at 47 degrees is thought to be
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spurious, due to miscalibration of the thermal stimulator, particularly

since the ratings decline at the next highest temperature.

Methodological Considerations

Instrumentation. There were other factors which may have improved
this study, allowing for greater support of the amplification/
misinterpretation hypothesis. Perhaps the hypochondriasis scale (scale
one) of the MMPI was not the proper screening instrument to use to
delineate the groups. The amplification/misinterpretation process may
not be tapped by the factors measured by the hypochondriasis scale.
Kellner (1986) asserts that the hypochondriasis scale of the MMPI
consists largely of somatic symptoms and does not measure
hypochondriacal beliefs and attitudes. He also believes that the
hypochondriasis scale is predominantly a state measure. Amplification
is considered to be more of a trait characteristic and so high scores on
the hypochondriasis scale may not accurately measure long standing
characteristics. While the scale does discriminate between groups of
hypochondriacal and non-hypochondriacal persons, there is a large
overlap in individuals’ scores (Kellner, 1986).

The possibility of overlap is even greater in the instrument
used in this study due to the lack of K correction. The K
scale consists of thirty items interspersed throughout the MMPI
and is designed as a measure of defensiveness toward answering
the test items. A percentage of the K scale score is added to
several other MMPI scale scores to correct for defensiveness (Meehl &

Hathaway, 1956). This leads the K scale score items to act
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as a suppressor variable. The hypochondriasis scale is one of the
scales to which the K score is added. In order to correct for
defensiveness, one-half the total K raw score is added to the
hypochondriasis scale score. In the present experiment we were unable
to add any K correction to the scale score. This could lead to an
underestimation of hypochondriasis among our analog population. To be
considered clinically hypochondriacal, a person must obtain a T score of
70 on an MMPI scale. This translates to a raw score of 20 if K-
correction is used based on norms obtained for North Carolina college
freshmen (Greene, 1980).

In order to examine our classification and therefore to know
whether our sample could be considered hypochondriacal, K-correction
must be added. Greene (1977) states that for college students, K scale
scores of 55 to 70 should be considered average. Using those college
students’ norms a T score of 62 for K (midway between 55 and 70)
translates to a raw score of 19. This might be considered an average
raw score for K among college freshmen. Since one-half the total K
score is added to the hypochondriacal scale this would mean that 10 raw
score points should be added to our samples’ scores in order to assess
their level of hypochondriasis in the manner recommended by the
inventory. By using an average K score and adding it to the scores of
our sample, all 18 subjects classified as high hypochondriacal would
still be correctly classified from a clinical definition.

The difficulty here is in applying an "average" score. The K
scale is a measure of defensiveness. It would be very difficult to know

how individuals would respond to the entire K scale. It may be that
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some individuals who would be classified as hypochondriacal using MMPI
criteria might be quite willing to admit to psychological or
physiological weaknesses as would be indicated by low K scores (Meyer,
1983). Admission of such weaknesses might be the person’s way of
seeking validation for their symptoms. However, it might also be the
case that certain individuals who would be considered hypochondriacal
are unwilling to admit to psychological or physiological weaknesses.
They may believe that people will try to tell them it’s all in their
head when they are convinced it is not. These individuals may believe
it is in their best interest not to admit to a great deal of
psychological or physical distress. These are the people the scale was
designed to correct for. Given the possibility of these two different
types of responding, it would not be meaningful to add an average score
to every subject’'s score in our sample. This being the case, it is
necessary to examine the sample’s classification without K-correction.

In order to obtain a T score of 70 without K-correction it is
necessary to obtain a raw score of 18 on the hypochondriasis scale
(Greene, 1980). In examining the raw scores of the sample classified as
hypochondriacal using the statistical method, it is found that 12 of the
18 individuals failed to obtain a raw score of 18 or better. This means
that two-thirds of the hypochondriacal sample would not be considered
clinically hypochondriacal. This may explain, in part, the failure of
this study to obtain stronger results. The analog subjects used in this
study were not clinically hypochondriacal. They were therefore probably
a non-representative sample and so not appropriate to test hypotheses

regarding hypochondriasis.
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Barsky, Goodson, Lane, and Cleary (1988) produced a screening
instrument which was supposed to measure amplification in individuals.
The questionnaire consists of five self-report items. Patients were
asked to rate how characteristic each of the items was for them on a
five-point scale from 0, "not at all" to 4, "extremely" for questions
relating to unpleasant bodily states. The mean score on the
questionnaire was 8.9 with a standard deviation of 4.3 and was found to
have a .85 test-retest reliability over a period of 1.5 to 5 weeks. The
Cronbach’s alpha of the scale was .72. In this study, amplification, as
measured by the scale, was significantly correlated (r = .49 p <.0001)
with the report of discomfort. This instrument was also used in the
present study and several analyses were run using the amplification
score as the grouping variable. Individuals with a score of less than
nine were classified as lows, and those with scores greater than ten
were classified as highs (mean = 9.6 SD = 2.5 min = 5 max = 16). The
two groups divided using the amplification scale scores did not differ
significantly on their MMPI hypochondriasis scores (low group - M =
11.33 SD = 5.01 high group - M = 12.69 SD = 6.5). This supports the
possibility that the MMPI hypochondriasis scale does not properly assess
amplification in individuals. However, the groups did not differ on
their VAS ratings for the heat stimulator task. This is puzzling since
the Barsky study found that amplification was correlated with report of
discomfort.

Subject Selection. Another possible problem may have been in
using an analog population. Hanback and Revelle (1978) used a student

population to test heightened perceptual sensitivity and achieved mixed
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results. It may be that the phenomenon is not strong enough in this
population, but needs to be tested in a clinical population where they
are more likely to be seen. A student population also generally has
younger people comprising it. Age may be a factor that is relevant to
this concept. Increased pain as a function of aging may exacerbate the
tendency to amplify or misinterpret. Having a wider range of ages
particularly older individuals may help answer this question. Another
possible way to improve selection might be having individuals identified
by medical personnel as meeting the criteria for hypochondriasis as they
would be familiar with the person’s medical history and health care
utilization.

Measurement. Failure to observe group differences in this study
may be related to the use of insensitive measures and/or failure to
operationalize the amplification model properly. There are other
measures that could be taken as well. Physiologically, electrodermal
response would certainly be another way to look at reactivity as well as
electromyography and respiration. Perhaps a better test might involve
measuring physiological sensitivity in a different way. Hanback and
Revelle (1978) had success using visual two-flash fusion sensitivity.
Their basis for physiologically based hypochondriasis was a tendency for
the hypochondriacal individual to perceive more bodily sensations than
normal. They believed that heightened arousal lead to greater
sensitivity to stimulation. It might be useful to determine sensory
thresholds across a variety of modalities including auditory and
pricking pain as a way to improve measurement.

Stressors. The YELP stressor did not appear to be stressful
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enough. Other stressors produce stronger effects. Mental arithmetic or
reciting a personally embarrassing event might produce a more marked
physiological effect than the one produced with the YELP stressor.
Mental arithmetic or a personally embarrassing event produce a strong
physiological reaction and are considered to be quite stressful by the
participant. The response is however ideographic in nature. The
primary reason for using the YELP stressor in this study was to get a
standardized stressor. Expansion of the number of YELP stressors may
have improved physiological response. Perhaps better use of the cold
water bath may have improved results. The water may not have been cold
enough or perhaps circulating the water might have helped.

Better dependent measures may have improved results, but perhaps
the measures taken were not the best in terms of testing the model. The
measures may not have operationalized the
amplification/misinterpretation model properly. The use of the measure
of pain tolerance, visual analogue scale ratings, and measurement of
heart rate may not be the best way to support our hypotheses. It may be
that individuals who amplify do not experience the amplified sensations
as more noxious, or that this noxiousness does not result in lower pain

tolerance.

Prob W d

There are methodological changes that could have been made to
improve the study, but it may be that the perceptual and cognitive
abnormality model is not the best one to explain hypochondriasis. 1In

this study no strong support was found for physiological sensitivity.
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Even if this was only a partial explanation for hypochondriasis, this
should have been observed in the measures taken in the present
experiment. If there is a predisposition for physiological sensitivity
will this knowledge improve the treatment of hypochondriasis? You
cannot change your genetics, only your behavior. Knowing you are
predisposed to a behavior does not of itself change that behavior.
Barsky and Klerman (1983) also assert that hypochondriacal behavior is
the inevitable and normal consequence of a perceptual and cognitive
abnormality. Why it is inevitable is not clear and Barsky and Klerman
do not elaborate on their reasons or offer alternative explanations.

It may be however that a physiological explanation is an important
part of an overall conceptualization of hypochondriasis. Knowing that a
predisposition exists could lead to better behavioral management of the
condition. Also, a documented physiological predisposition could help
remove part of the stigma attached to hypochondriasis and lead to better

treatment for the condition.

Conclusion

Further research is needed in ordef to better clarify the
amplification/misinterpretation hypothesis. While the results of this
study do not fully support the hypothesis, they cannot rule it out
either. This is the first study to use physiological measures in an
attempt to demonstrate differences between normals and hypochondriacal
individuals who may be amplifying or misinterpreting their bodily
sensations. This still provides the most basic evidence for

amplification and misinterpretation. Improved techniques and better



population selection are needed before definitive answers may be

reached.
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Informed Consent

This Qquestionnaire is a prescreening instrument only. No
credit will be given for the completion of this questionnaire
alone. However if you are contacted later and complete the

study, vYyou will earn credit for participation in twg research
projects.

The questionnaires can be returned to Dr. Gramling's mailbox
at 808 West Franklin Street. QOr if you picked up a questionnaire
in class, someone will be there the following class day to pick
them up. Please sign and date the statement below.

1 understand that the filling out of this questionnaire 1is

completely voluntary, and that all results are strictly
confidential.

Name

Signature

Phone Number




Consent _Form

Title of research: Physiological reactivity and sensitivity to physical and
psycrological stress.

Investigator: <Sandy E. Gramling, Ph.D.
Assistant Profeasor 1n Clinical Psychology

l. Introduction. Research has shown that there is a link between stress and
physical illness. ‘to.ever, more research is newded to understand tow the
physiological reaction to stress differs across different people.
Specifically, sone pecple mav be more senmsitive to stress and their body may
respond more strangly than others to physical (painful) and psychological
stressors. Therefore, this study has been designed to study the effects of
mild psychological and physical stressors (e.g., remembering a sStressful
event} putting your foot in i1ce water) on measures of autohamic reactivity

(®.q., perspiration of “he skin measured by skin conductance level; quickness
of breath measured by respiration).

If you choose to participate in this study you will be asked to fill out
several questiomnaires. Participants will be contacted by the investigator
and invited to participate in a psycmmiolu;ical assessrant session at a
mutually convenient time. 0Ouring the psychophysiological assessment phase of
the study, standard psychophysiological recording procedures will be used to
monitor your body s responses to saveral mild psychological and physical
stressors including thinking about an unpleasant event, putting your foot in
ice water, and having your skin touched by a hot thermal prote. The thermal
probe is constructed with special safety features to prevent an accidental
burn even if sonething were to cause the probe to malfunction. The effects of
these stressors are transitory, though they will cause som discomfort when
administered. The experimenter will demonstrate each of these stressors on
himself/herself prior to the start of the experiment.

2. Benefits. This atudy does not provide any direct benefits for the
individual participants. Howver, the results of this study will further our
understanding of the relationship between stress, physical illness and
autananic reactivity. Further sciemtific investigations in this area may have

bereficial effects for society as cur understanding in this area contirues to
increase.

3. Risks, Inconvenience, Discomfort. You may experience some temporary
psychological distress (e.qg., anxiety, frustration) and phwsical discomfort as
a function of the laboratory tasks used in this study. You may also
experience som@ mild temporary physical discomfort (skin irritation) for tre
skin cleaning procedure at some of the recording sites.

4, Cost of Participation. There are no monetary costs associated with this
study. Your participation will, ro.ever, require a total of about one and
one-half hours of your time.



S. Fesgarch Related [njury. To participate i1n this, and all studies
condcted at Virginia Comouealth University, you must read and agree to the
fol lawings

“l uderstand that in the event of any physical and/or mental injury resulting
from my participation 1n this research project, Virginia Commowealth
University will not offer compensation.'

6. Canfidentiality of Records. The results of this participation will be
caonfidential and will not be released unless required by law. No 1dentifying
information will recorded on any of the forms you fill cut, and tre videotapes
will be erased at the completion of the study. Any presentation or
publication of the results of this study will be presented as group means,
thereby insuring that the i1dentity and recponcss of individual participants
are completely obscured.

7. Withdrawal. Participants are free to withdraw fram this study at any time
without psnalty. ANy questions reqgarding this study will be answered by the
investigator.

I have read and understood the 1nformation given above. The nature and
purtose of this research project has been satisfactorily explained to me. By
signing below [ consent to participate in this study and acknowledge that my
participation is entirely voluntary. A copy of this form will be provided at
my request. [f any questions or concerms related to this study arise in the
future ! may call Sandy Gramling, Ph.D. at B04-3&67-879S.

Signature of Subject Date

Witness ] Date



Hedical Checklist

The following bedical conditions listed below are ones which would
preclude your participation in this study. While the stressors are not
harnful to cost individuals, for your safety and comfort, we are asking people
with certain conditions not to participate. Please check any below that
apply.

-=== Heart condition

---= Hypertension

---- Diabetes

-=-=-- Reynaud’'s Disease

---— Pregnancy

---= Currently under a physician’s care
Pleass explain

-=-== Currently under a mental health professional s care
Please explain

---- Peripheral Neuropathy

Are you currently in menses? ---- yes --— no If no, how many days has it
been since your last periocd?

Please list any prescription medications you are currently taking

Please list any non-prescription medications you are currently taking _____

Have you smoked in the last eight hours? -—- yes ---- no
Have you consumed caffeine in the last eight hours? ---- yes ---- no

Please list the food you have consumed in the last eight hours




Stress and Physical Disorders Questionnaire

Please circle true or false to each guestion.

T
T

-

e e s |

-

F
F

-

- -n - - - - - iyl - n - o - iyl - iy
-n )

1.
2.

7.
8.
9.
10.
11.
12,
13.
1e,
15.
16.
17.
18.
19.
20.
2l.
22.
23.

I am bothered by acid stomach several times a week.

Parts of my body often having feelings like burning, tingling.
crawling or like "qgoing to sleep.”

[ have had no difficulty in starting or holding my bowe!
movement.

I am troubled by attacks of nausea and vomiting.

[ am troubled by discomfort in the pit of my stomach every few
days or oftener.

[ have a good appetite.
My sleep is fitful and disturbed.

I have numbness in one or more re2gions of my skin.

I wake up fresh and rested most mornings.
My hands and feet are usually warm enough.

[ hardly ever feel pain in the back of the neck.

I have never vomited blood or coughed up blood.

I have little or no trouble with my muscles twitching or jumping.
[ do not tire quickly.

I feel weak all over much of the time,

[ am nefther gaining nor losing weight.

My eyesight is as good as it has been for years.

I do not often notice my ears rihging or buzzing.

1 am very seldom troubled by constipation.

I am in just as good physical health as most of my friends.
Often [ feel as {f there were a “ight band about my head.

! have very few headaches.

During the past few ycars | have been well most of the time.
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24,
25,
26.
27.
28.
29.

30.
3l.
32.
33.

[ have a great deal cf stomach trouble.

1 can read a long while without tiring iny eyes.

There seems to be a ful'ness in my head or nose most of the time.
[ have few or no pains.

[ seldom ur never have dizzy scel's.

T am almost never bothered 0y pains aver the hear% or in my
chest.

[ have had no gi““-:uizy in keeping my halance in walking,
The top of my h2ad ;cmet:mes feels tender.
1 am about as ad'2 ‘', «crk 35 ! ever was.

I hardly ever rotice -1v ~eart pcunding and [ am seldom short of
breath.
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Directions

Please read each item below. For each item please circle the number that

best indicates

1. Sudden loud noises really disturb me
0o 1 2 3

Not at All Somewhat Moderately Very Much

2. I'm very uncomfortable when I'm in a place
that is too hot or too cold

o 1 2 3

Not at All. Somewhat Moderately Very Much

3. I can't stand pain as well as most people can
(o} 1 2 3

Not at All Somewhat Moderately Very Much

4, I tind I'm often aware of various things
happening in my body

(o] 1 2 3

Not at All Somewhat Moderately Very Much

9. I'm quick to sense the hunger contractions in
my stomach

(o} 1 2 3

Not at All Somewhat Moderately Very Much

Yy

4

Extremely

4

Extremely

4

Extremely

4

Extremely

4

Extremely

When you have completed the questionnaire, please copy your answers onto a
coding sheet. In column one of the coding sheet, darken in the number tnact
corresponds to your answer for item one. Then do the same thing for tre

rest of the items.
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it

.

10,

. Do yon libe gotng out 8 loa? .. ... ... ...

. Du you daydream ¢ i\ ?

On yos oAb eood winrviading (¢londs 0 chosp yem

AreTmumiyarde?. . ..... .

. Du you Mg & vory hard 1 Wie & (or 48 wnewer? . . .

Dol--.ﬂ“-""b_uy-
tNng? .. ...

nmmmm.—nhmuwnhu
youwr premisu. -—m——umu
MD“.'

. Oces yeuwr mamd often v @ sad dewn ?

. Ne you gemveily de wsd 10y Mg Tiskly withess

wOrpag W tisk? ... L.

I v ever (vel *Jut misershie® for ne goud resses *

Wosikd pos e aiment anything for o dare?. .

. Do you swidenly (eel SA) whea you wuns ie taik to ea

Jnraetive sreagee? . . .

Ohce Ia s -ﬂbhmlonmmo-mlu
angry?. S o o8 s 2% foRe oo YRR+ .

Do you eften do things wn e 0r of the Demem? . . .

.hmmm&uwnumm

doncorsam? ... ..., GG 50 - meks
Geseviily Js yun greier resding (5 GSmISg people ? . .

Are your (voiings rether essily bure?

. Du you cesselenmily Nave thoughte and idens thet yeu

woulrd "8l lihe other pEEDIS 1o @ Shmm? . . . .. ...

. Are you eesUmee bulbling over widh ey aad

SOMELIMES VETY Shaggied? . . . . . .. ... ... ...

. De you prefev te have (e@ bt spweial [riamin? . .

. When peeple shout at you, do yuu chbewt bmel? . . . . . .

. Are yuu ofien traubied shout (selings of guill?. . . .

Are 3ll your hNabits gund end dusireble eaes? . . . ...

5 Cu;-u-llylu;—-l-“-mmll

fot 32 & guy mrYy? |
Wouid you cull ramraslf temse or Nghhy-rug’?. ..

Oe othar pueple tiiah of you as Delng very livety? . . .

Als? you have dune something |mmras. 4o you ofiee
come swey (esiiag you couid have dons bocee? . . . . .

Are you mostly quist whea ym sre with other pseple ?

Oo you soumiimes goesip? .

Yes

Yea

Yeo

Yoo

Yes
Yeu

Yen

Yeo
Yeo
Tea

Yoo

Yoo
Yoo
Yoo
Yoo
Yoo
Yoo
Yoo

Tes

Yoo

-

FF T-F F 7

&8 &

&

in,

1.

.

4.

“.

0.

.

Dhmwn-munmn.m
L L R R TP

Imumnm-mumn— would
mmmuuunmmumuumm
T

00 you (€ paipimtiens of tuMMAE (a Four heart?.

mmllhth kind ol work that you need 10 pay close
saemion to? .

De you get aBACkS of $haking or tremiiling? . .

Would you siways declare evernthing at the cusloms.
oven | yOu hnge thag yOu could Never be found owt ? .

3 Domhubnﬂmlhncroﬂmuunoﬁunm

another .

. Are you an irritahle persoa?

. Do voe Lie doing thinge 1n which yny have ta sct

qeichly? . |

Do you wnrrv showut swful things that migm happme? . .

. Are you slew asd unhervied i1 the euy yeu eowe? . . .

Have you ever beun late for oA eopBitramnt or wora ? .
08 you Mave many ugtmeres?. . . .. .. GIYex” ¢ - - EG%
Us you like wiking te pronie ea much thet you would

Aver mise & Jumew of Wiking e a stranger? .
Are yun troubled by sches smi (Rine? .

Wlmhcvmmuy-e-lmuouu
of pespis meut of the Lime? . o - o S

Would you cail yaursell & nwrvoms persoe? . . .

of all Wm’bmhﬂtlnl'cﬂmmm
detintialy o net lihe ?

Would you say you were (airly self-conf\dem?. .

Are you eselly hurt when gwools (Ind fault with you or
your werh

On you (ind & hard to runlly enjoy yamrsel at s live-
\y party? .

Are you roublad with feelings of (nferiority? . . .

Can you easity get some life inw 3 rather duil party ?

O» you som@times ik m:mq:mhm-amnln(
[T T e

Ow you werTy shont your healta?. . . .

Do ywu liks play\ng pranks on others® .

Do you sulfer irom siespiessnesa? .

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE OUESTIONS.

Yeo

Yes

Neo

Yo

vo

No

Ne

No

No



SELF-EVALUATION QUESTIONNAIRE

Developed by C. D. Spielberger, R. L. Gorsuch and R. Lushene

STAI FORM X-1
NAME

DATE

DIRECTIONS: A number of statements which people have

bdﬂhtbﬂﬂmmmb&m Read each state-
and then blacken in the appropriate circle to the right of
e statamant to indicate how you [eel right now, that is, a¢
this moment. are no right or wrong answers. Do not
spend too much time on any one staternent but give the answer
which saams to describe your present feelings best.

11

TIV 4V JON

1. I feel calm

2. [ {eel sacure

3. [ am tanse

4. [ atd regretful ..
6. I foel at case

6. I foel upset

7. lam presmtly worrying over pamsible misfortunes
8. I foel rested

9. I feel anxicus

10. I feel comfortable

11. I feel self-confident

12. [ feel nervous

13. I am jittery
14. I feel “high strung”
16. [ am relazad

18. I feel content

17. [ am worried

18. I feel ovar-excited and “rattled” -

19. I feel joyfal
20. I feel plaasant
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NAME

SELF-EVALUATION QUESTIONNAIRE
STAI FORM X-2

DATE

DIRECTIONS: A number of statements which people have
used to describe themaelves are given below. Read each state-
ment and then blacken in the sppropriate circle to the right of
* the statement to indicate how you generally (eel. There are no
right or wrong answers. Do not spend too much time on any
one statement but give the answer which seems to describe
how you genenlly (eel

21.

1 foal pleamnt

22. I tirequickly ....................

2.
4.
25.

26.
27,
28.
29.

30.

31

32.
33.
3.
365.
36.
an.
38.
39.

40.

I feel like crying

I wish I could be as happy as.othcrs scem. Lo be

I am losing out on things because I can’t make up my mind soon enough ...
I feel rested
I am “calm, cool, and collected”

I feel that difficulties are piling up so that I cannot overcome them

I worry too much over something that really doesn’t matter

B ———

I am happy

I am inclined to take things hard
I lack self-confidence
I feel secure

I try to avoid facing a crisis or dificulty
I {eel blue

I am contant

Some unimgortant thought runs through my mind and bothersme ..........

I take disappointments so keenly thai I can’t put them out of my mind ....

I am a steady person

I get in a state of tension or turmoil as I think over my recent concerns and

Copyright @ 1968 by Charles D. Spielberger. Reproduction of this lest or eny portion
thereof by any procese wilhout written permission of the Publisher is proAibited.
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21 Clrcle the satament that Best Gescribes Nas your ®008 verles
6w ing the cowrse of the Gey:

€ | clesrly feel the most capressed In the mornlng.

I lel y feel the most Gepressed the eof ter~oon.

2 1 cleeriy feel the most Gegressed In the evening.

3 | 6o not (eel consistently sore Gpressed Guring eny perticulor pert of the eey.

24) Do you feel emy Detter vhen samething plessant heppens or
sasecre tries 10 cheer you wp!

C ves, | leel olaost nawel for & shor? tise.
I 0 teel 0 Littie Batter, but | still feel samavhet depressed.
2 Mo | ®a't feel ony better,

23) M eoes the feel ing of dapression o meness cmpere v ith Mo
Gaprestion you woul @ (el ofter scmecre clom fo you dleel?
(1t e 2 types of empression ¢iffer OLT ta mverity circle #0)

0 Tere Is no diflerence doosa the tvo Types of Gepressioa.
! Tere Is o finite Slileroncs batueon the ko,
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INSTRUCTIONS: SEX

Below is a ligt of prodlems peocpls sometimes Nave.
Please read sach one caretully, and circle the number to MaLe
the right that best deacribes HOW MUCH THAT PROB- O
LEM HAS DISTRESSED OR BOTHERED YOU DUR-
ING THE PAST 7 DAYS INCLUDING TODAY. Circle FEMALE
only one number for sech problem and do not skip any O
items. If you change your mind, ersse vour first mark

SIDE 1

—————

NAME: !

LOCATION:

1
EDUCATION:

|
MARITAL STATUS: MAR _SEP _DIV __WIO _SING — |

carefully. Read the exampie below before beginning,
and i you have arty Questions plasse ask about them.

EXAMPLE

HOW MUCH WERE
YOU DISTRESSED SY:

1. Bodysches [o | v ] 2[(@)] o]

DATE 10. AGE|
MO | DAY |YEAR NUMBER !
LI LT [
VISIT NUMBER:

HOW MUCH WERE YOU DISTRESSED BY:

o*
Kl

o

Ner or shaki insidk

Faintness or dizziness

The idea that someone eise can control your thoughts
Feeling othera are to biame for most of your troubles
Trouble remembering things

Feeling esasily snnoyed or irritated

Paing in heart or chest

Feeling afraid in open spaces

Thoughts of ending your life

10. Feeling that moast people cannot be trusted

11. Poor sppetite
12. Sudden! d for no

13. Temper outburste that you could not control

14. Feeling lonely even when you are with pesople

18. Feeling blocked in getting things done

18. Feeling lonely

17. Feeling blue

18. Feeling no interest in things

19. Feeling fearful

20. Your feslings being easily hurt

21. Feeling thet people are unfriendly or dislike you

22. Feeling inferior to others

23. Nausees or upset stomach

24. Feeling that you sre watched or talked about by others
28. Trouble falling asieep

28. Having to check and double check what you do

27. Difficulty making decisiona

28. Feeling afraid to travel on buses. subways, or traina
29. Trouble getting your breath

30. Hot or cold spells

peNaAILN

32. Your mind going bisnk

33. Numbness or tingling in parts of your body

34. The idea that you should be punished for your sins
38. Feeling hopeless about the future

31. Having to avoid certain things, places. or ectivities because they frighten you 31

OCANOPGEWN =
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HOW MUCH WERE YOU DISTRESSED BY:

36. Trouble concentrating 38 [o |1 [ 2] 3]«
37. Feeling weeh in parts of your body 37 |o [ 1| 2] 3]s
38. Feeling tense or keyed up 38 | o 1 21 13 .
39. Thoughts of death or dving 39 |o 1 1| 2 4
40. Having urges to beet. injure. or harm someone 40 | o 1 2 3 [
41. Heving urges to bresk or smash things 41 | o 1 2 1| 4«
42. Feeling very seif-conecious with others 42 | o 1 2| 3] »
43. Feeling uneesy in crowds 43 | o 1 2 3| s
44. Never feeling close to snother person 4 | o 1 2 -] 4
48. Spells of terror or panic 48 | o 12 3| 4
46. Getting into frequent arguments 48 |0 1 2 &k
47. Feeling nervous when you sre left aione 47 | o 1 2| 3| s
48. Others not giving you proper credit for your schievements 48 | o 1 ] 3 4
49. Feeling 20 restiess you couldn't sit still 49 |o 1 1 1| &
50. Feelings of worthlessness 50 (o 1] 2] 3| s
81. Feeling that people will take ad ge of you if you (et them 51 0 1 2 3 4
52. Feslings of guilt 82 |o ' 2| 3| o
83. The idea that something is wrong with your mind 83 |o 1 2| 3| «

Copyright© 1978 by Leonard R. Derogstis. Ph. D.




MILLER BERAVIORAL STYLE SCALE

1. Vividly imagine that you are afraild of the dentist and have
to get some dental work done. Which of the following would you
do? <Check 3all of the statements that might apply to you.
I would ask the dentist exactly what he was going to do.

I would take a tranquilizer or have a drink before going.
—— I would try to think about pleasant memories.

I would want the dentist to tell me when I would feel pain.

I would try to sleep.

I would watch all the dentist's movements and listen for the
sound of his drill.

I would watch the flow of water from my mouth to see if it
contained blood.

I would do mental puzzles in my mind.

2. Vividly imagine that you are being held hostage by a group of
armed terrorists in a public building. Which of the following
would you do? Check all of the statements that might apply to
you.

I would sit by myself and have as many daydreams and
fantasies as I could.

I would stay alert and try to keep myself from falling
asleep.

I would exchange life stories with the other hostages.

If there was a radio present, I would stay near it and
listen to the bulletins about what the police were doing.

I would watch every movement of my captors and keep an eye
on their weapons.

I would try to sleep as much as possible.

I would think about how nice it's going to be when I get
home.

I would talk to the passenger beside me about what might be
wrong.

Race ___ Age Sex

-- ID#



Je_ vaAvAGLY amdyYan® wiab, Uue LU d ldalye AQrop 1n sales, 1T is

rumored that several people in your department at work will be
laid off. VYour supervisor has turned in an evaluation of your
work for the past year. The decision about lay-offs has been

made and will be announced in several days. Check all of the

statements that might apply to you.

——— I would talk to my fellow workers to see if they knew
anything about what the supervisor's evaluation of me said.

——— I would review the list of duties for my present job and try
to figure out if I had fulfilled them all.

—— I would go to the movies to take my mind off of things.

—— I would try to remember any arguments or disagreements I
might have had with the supervisor that would have lowered
his opinion of me.

I would push all thoughts of being laid off out of my mind.

I would tell my spouse that I'd rather not discuss my
chances of being laid off.

I would try to think which employees in my department the
supervisor might have thought had done the worst job.

I would continue doing my work as if nothing special was
happening.

4. Vividly imagine that you are on an airplane, thirty minutes
from your destination, when the plan unexpectedly goes into a
deep dive and then suddenly levels off. After a short time, the
pilot announces that nothing is wrong, although the rest of the
ride may be rough. You, however, are not convinced that all is
well. Check all of the statements that might apply to you.

I would carefully read the information provided about safetv
features in the plane and make sure I knew where the
2tergancy exits werve.

I would make small talk with the passenger beside me.

I would watch the end of the movie, even if I had seen it
before.

I would call for the stewardess and ask her exactly what thn
problem was.

I would order a drink or tranquilizer from the stewardess.

I would listen carefully to the engines for unusual noises
and would watch the crew to see if their behavior was out of
the ordinary.

I would talk to the passenger beside me about what might be
wrong.

I would settle down and read a book or magazine or write a lct:~r



PERCEIVED IMPACT QUESTIONNAIRE (STATF FORM 7/87)

It {e not unususl to perceive or have emotiona regarding participation fn
activites in such ae this experiment. According to the etrength of your
feslings right now ebout this experiment, mark the scales below to reflect the
INTESNITY of your emotions. If a word or phrese belov does Jescribe hov you
ere feeling st this wsoment you wvould place & omark somevhere along the
sppropriste line: THE STRONGER YOUR FEELING, THE FATHER THE MARK WOULD BE TO
TRE RIGHT. If the wvord or phreae does oot apply to you at thias moment then
you would put & mark oo the far left of the line to indicate ao feeling of
thet type of ZERO INTENSITY. [n turn, if you feel the emotion is perticularly
strong or intense your merk wvoudl be pleced closer to the right aide of the
scele. We only ask that you merk the line so that your asrks represent the
STRERGTR or the INTENSITY of the ewmotions you sre feeling st this moment about
the experiment. There aras no right or wrong ensvers.

The scele below is an example of how ecmeone might feel and respoad on
this type of questionnaire: :

EXAMPLE:
(NONE OR 02) (EXTREME OR 1002)
A. Do you feel SECURE:

(A) (8) ©)

Not Secure Extremely
Secure

The first sark (A) wvould be for scseone vho is feeling quite inmsecure. The
sacond mark, (B) 1in the middle of the line, would be for the ezme person oc
enother person feeling more securs but still somewvhst insecure. The last mark
(C) over to the fer right would be for shoving almost complete security
concerning the present eituetion.

PLEASE DO NOT RESITATE TO ASK ANY QUESTIONS AT THIS TIME. ALSO FEEL FREE TO
ASK QUESTIOSN THAT MIGHT COME UP AS YOU COMLETE THE (TEMS ON THE FOLLOWING
PAGES.

Remember, ve vant you to use the acales thet follow to mark the INTENSITY of
your feelings or emotions et this time ae they relate specifically to the

Su_ata pirEICIpaf (Ag 1N — = 5




Perceived lmpact Questionneire (VAS-7/87)

Vieual analogue scales:

for PIQ-STAT

NONF THE STRONGEST
IMAGINARLE
(o02) ( 1002 )
. How "DEPRESSED" are you feeling right now?
No Depression Extreme
Depression
2.  How "ANXIOUS" ere you feeling right now?
.
No Anxiety Extreme
Anxiety
3. How “FRUSTRATED" are you feeling right now!?
No Frustration Extreame
Frustration
4. How "ANGRY" sre you feeling right aow?
¥
No Anger Extreas
Anger
S. How "FEARFUL" are you feeling right now?
‘No Fear Extreae
Fear
6. How "EXCITED" are you feeling right now?
No Excitemant Extreme
Excitement
7. How "AROUSED" are you feeling right now?
No Arousal . ' Extreme
% Arousal
8. How "ASTONISHED" sre you feeling right now?
No Astonishment Extroze

Astonishament



NONE

THE STRONGEST

IMAGINABLE
(oz) ( 1002 )
9. How "HAPPY" ere you feeling right now?
No Heppiness Extreme
Hapoiness
10. Row "TIRED" are you feeling right now?
No Tiredaess Extreme
Tiredness
- 11. HAow."BORED" are you feeling right now?
No Boradom Extreme
Boredom
12, FAow "CALN® aere you feeling right now?
1
Not Cala s 4 Extreme
> Abn
13. How "DROWSY" ere you feeling right now?!
Not Drowsy Extreme
Drowsy
14. Bow "DISTRESSED" are you feeling right now?
No Distrass Extrese
Distress
15. How "AT EASE" are you feeling right now?
Not "At Ease" Extrece
"At Ease’
. L]
16. Howv "TENSE" ere you feeling -1ght now?
Not Tense Excreae

Tense



NONE THE STRONGEST

IMAGINABLE
(02) ( 1002 )
17. FRow "RELAXED" are you feeling right now?
Not Relaxed Extramely
Relsaxed
18. How "ANNOYED" are you feeling right now?
;
Not Annoyed Extremely
Annoyed

END (VAS-STAT 7/87: 1ling to instructiosn PIQ-STAT 7/87




woc (R)

Below i@ @ list of vays people cope with a wide variety of stressful events.
Please indicate by circling the appropriate number the strstegies you are
using in dealing vith__

Does Not Used Used Used a
not used Aome quite great
apply wvhat a bit deal
1. Just concentrate on vhat I have
to do next =- the next step. NA 0 1 2
2. 1l try to analyze the problem in
order to understand it better. NA 0 1 {2
\
3. Turn to vork or substitute
activicty to take wy aind off
things. NA 0 1 -2
4. I feel that time vill make a
difference -~ the only thing
to do is to wvait. i NA 0 1 2
5. Bargin or cowpromize to get
something positivé from the .
situation. ) NA 0 1 3
9
6. I1'am doing something which{l |
don't think will work, but
at least I'm doing something. NA 0 1 2
7. Try to get the person responsible
to change his or her mind. NA 0 1 2
8. Talk to someone to find out
more about the situation. NA 0 1 2
9. Criticize or lecture myself. NA 0 1 2
10, Trv not to burn my bridges
but leave things open somewhat. NA 0 1 2
11. Hope a miracle will happen. NA 0 1 2
12. Go along with fate: sometines
I just have bad luck. NA 0 1 2
»
13. Go on as if nothing is ¥
happening. NA 0 1 2
16. I try to keep my feeling
to myself. NA 0 1 2
15. Look for the silver lining, so
te speak; try to look on the i\ 8 i 5

hright side of things.



hoes Not Used Used ceis”
not used some q“’.l. Used a
anpll b great
apply YWhat 3 bie deal
16. Sleep more than usual. NA 0 1 2 3
17. 1 express anger to the
person(s) vho caused
the problems. NA 0 1 2 3
18. Accept sympathy and
understanding from
someone. NA 0 1 2 k)
19. I tell ayself things
that help ne feel better. NA 0 1 2 3
20. I am inspired to do
something creative. NA 0 1 2 3
21. Try to forget the:
vhole thing. NA 0 1 2 k)
22. 1'm getting professional
help. NA 0 L 2 3
23. I'm changing or growinsg
as a person in a good vay. NA 0 1 2 3
24, I'm waiting to see what
will happen before doing
anything. NA 0 1 2 3
25. Apologize or do something
to make up. NA 9 1 2 3
26. 1'm making a plan of action
and following 1it. NA 0 1 2 3
27. 1 accept the next best thing
to wvhat I want. NA 0 1 2 3]
28. I let my feelings out somehow. NA 0 1 2 3
29. Realize I brought the problea
on myself. NA 0 X 2 3
T0. I II COm& OUt Of TNC experience
better than wvhen 1 went in. NA 0 1 2 3
31. Talk to someone who can do
sonething concrete about the
problen. NA 0 1 2 i
32. Get avay from it for a while; try
to rest or take a vacation. NA 0 1 2 )
33. Try to make mysclf feel bectter
by cating, drinkinz, smolking,
NA 0 1 2

using drugs or medicatiun, etc.



Used Used Used o
not used some= quite grest
apply —  what abit deal

36. Take a big chance or do
something risky. NA v 1 2 3
35. I try not to act too hastily
or follow my firat hunch. NA 0 1 2 3
36. Find new faith. NA 0 1 2 3
37. Maintain =y pride and keep
a otiff upper 1ip. NA 0 1 2 3
38. Rediscover vhat ia important
in life. NA 0 1 2 3
39. Change something so things
will tura out all right. NA 1] 1 2 3
40. Avoid being with people in general. NA Q 1 2 3
41. Don't let it get to me; refuse to
think too much about {t. NA 0 1 2 3
42. Ask s relative or friend I
respect for advice. - NA 0 1 2 3
43, Keep others from knoving hov bad
things are. NA 0 1 Y3 3
44. Make light of cthe situation;
reluse to get too serioua about it. NA 0 1 2 3
45. Talk to someone about how 1 an
feeling. NA 0 1 2 3
46. Stand my ground and fight for
vhat 1 want. NA 0 1 2 3
47. Take it out on other people. NA 0 1 2 )
48. Draw on my past experience; 1
wvas in a similar sicuation before. NA 0 1 2 )
49. 1 know what has to be done, so I
am doubling my efforts to make
things work. NA 0 1 2 |
50. Refuse to believe it will happen. NA 0 1 2 i
S1. Make a promise to myself that
things will be different next time. NA 0 1 2 )
52. Come up with a couple of different
solutions to the problem. NA 0 1 2 )



Does Not Used Used Used a

not used gsome- quite great
apply whee o bie deal

53. Accept it, since nothing can
54. 1 try to keep my feelings from

i{nterfering vith other

things too much. NA 0 1 2 3
55. Wigh that I can change vhat ia

‘happening or hov I feel. NA 0 1 2 3
56. Chenge something about myself. NA 0 1 2 3
57. X daydress or {magine a better

time or place than the one I

eam i0. NA 0 1 2 3
58. Wigh that the situation would . 4z, ¥ et

g0 awvay or socaehovw be over with, NA 0 1 2 -3
59. Have fantasies or vishes about \

how things might turn out. NA . 0 1 2 k)
60. I pray. NA 0 1 2 3
61. I prepare nyself for the worst. NA 0 1 2 3

[} N

62. 1 Eo overltn @y aind vhat I

vill say or do. NA 0 1 3 3
63. I think about how a person I

admire would handle this

situation and use that as a model. NA [} 1 2 3
64. I try to ses things from the other

person's point of viewv. NA 0 [ 2 3
65. I remind myself how much worse

things could be. NA 0 1 2 b}
66. 1 jog or exercise. l NA v 1 2 3

—&’.—w encirety different
from anv Of the above. (Please

describe)
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APPENDIX C

Visual Analogue Scales



V1SUAL ANALOGUE 8CALSS
FOR COLD VATZR 2007
3AT12

INTENSITY OF SENSATION

No Sensaetion The Most Intence
Sensetion Imaginable

ONPLEASANTNESS

‘ot At ALl ~— The Most

opleesant Unplessent
Faeling Imagineble



No eeneation

14
13
12
11

10

Name:?
Dete:
Liec:

SENSATION INTENSITY

the most intense
feeling {maginable




Namet
Date:
Lisc:

UNPLEASANTNESS

Not at all the moet unplessant
unpleasant feeling imaginable

14

13

12

11

10
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APPENDIX D

Script for Explaining VASs



laini Use Visua ogue Sca

Before beginning the tasks we would like to explain our use of the
Visual Analogue Scales. Our scales consist simply of two horizontal
lines which are labeled at each end with a descriptive phrase. For
example say on the extreme left might say, "I feel no sensation," or "I
feel the most intense sensation I can imagine" to a specific stimulus.

We will use scales which assess the intensity of the sensation you
will experience and which also assess any unpleasantness you might
experience during this experiment. We want you to realize that the
experiment is not concerned with suffering. While some of the
conditions may be unpleasant to you and you are free to discontinue at
any time, we are interested in how you rate the different conditions in
terms of sensory intensity and in terms of relative unpleasantness.

The sensory intensity scale is described on the left by the
phrases "no sensation" and on the right by the phrase "the most intense
sensation imaginable." The phrase "no sensation” means you do not feel
anything at all in your foot. The phrase "the most intense sensation
imaginable" means you cannot imagine it feeling more intense than it
does at that moment.

The pain unpleasantness scale is labeled on the left by the phrase
"not at all unpleasant” and on the right by the phrase "the most
unpleasant feeling imaginable." The phrase "not at all unpleasant"
means there is nothing at all you dislike about this feeling. It has no

negative aspects. It is not at all unpleasant. The phrase "the most



unpleasant feeling imaginable" means the unpleasantness is the greatest
it could possibly be at that moment.

During the tasks you will be asked to mark each line to indicate
the intensity and unpleasantness of the sensation. We ask that you
please make your mark as straight as possible through the horizontal
line. It is very important to realize that the distance of your mark
from the left most extent of the line indicates the "strength" of your
response. That is, the distance of your mark along the line indicates
the intensity or amount of unpleasantness you felt or are feeling.

Also we want you to scale your experience such that you mark
sensations "relative" to each other. If one sensation is half as
intense or half as unpleasant as another we want you to place your mark
half as far along the line for the weaker as compared to the stronger.

It is also important that you understand the difference between
what we mean by intensity versus the unpleasantness of the stimuli you
will be feeling. We would explain what we mean by the terms "intensity"
and "unpleasantness" by using the analogy of a radio playing music.

When you listen to a radio playing, its volume is much like the
intensity of the heat or cold sensations you will be feeling. If the
music is played loudly, we would say it is very "intense." If it is
being played softly, we would say it is less "intense.” You might think
of the loudness of the music as being the strength of the music. The
stronger the sound, the louder the music. Since loudness can be thought
of as intensity, we could also say that the stronger the sound, the more
intense it is. Your bodily sensations can be thought of in the same way
as the music. The stronger your sensations, the more intense they are.

You can, therefore, make judgments concerning the "intensity" of your



sensations for the heat or cold pain stimuli.

Returning to our radio analogy, let’s suppose the music being
played on the radio was music you really disliked. You found it
unpleasant. There was nothing you liked about this music. You begin to
turn the radio down to change the intensity of the sound. However,
within reason making the music less or more intense has no effect on
your like of the music and thus your rating of unpleasantness. This is
an example where unpleasantness ratings stay the same even though the
intensity ratings change with the change in sensory intensity of the
physical stimulus.

Again, say a song that is played on the radio is one that you find
unpleasant. You begin to turn the radio down to make the music less
strong. You find that if you can hear this song even a little bit you
find it very unpleasant. In this example, your intensity rating would
be very low, but your unpleasantness rating would be very hight!

Using this analogy it can be seen that music can have two
dimensions, an intensity and an unpleasantness dimension and that these
two dimensions can be measured separately.

It turns out that sensations can be described using these two
separate dimensions. We can use the scales you just looked at to
measure these dimensions along a continuum ranging from "no sensation"
to " the most intense sensation imaginable" and from "not at all
unpleasant” to "the most unpleasant feeling imaginable".

Your own personal sensations may fall anywhere along this
continuum and may vary from measurement to measurement. All that really
matters is that you try to use the scales in a consistent manner. By

that we mean that if you experience one sensation as twice as intense as



an earlier sensation, then you would make your mark twice as far away
from the left end of the scale as your first mark.

The reason we expose you to the thermal stimuli first is so you
can form a mental representation of each stimulus and will be better
able to compare them. Look at this example we have previously marked as
a guide.

At intervals during each of the tasks we will ask you to rate the
intensity and/or unpleasantness of your sensation at that moment.

Please rate this sensation by making a vertical mark through the line of
each scale. Remember, each scale is a continuum and you will place your
mark along that continuum to indicate the levels of intensity and
unpleasantness.

If you have any questions about using these scales, please ask the

investigator before we begin.
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Abstract

Hypochondriasis is a disorder that may affect ten percent of all
individuals seeking medical care. This places a great burden on the
health care resources that are currently available. Unfortunately, very
few of these individuals come to the attention of mental health
professionals.

Various models have attempted to conceptualize hypochondriasis.
These include the psychiatric model, the psychodynamic model, the social
learning and the perceptual or cognitive abnormality model.

The perceptual or cognitive abnormality model suggests that
individuals who are hypochondriacal misinterpret and/or amplify normal
bodily sensations. These processes lead the individuals to believe they
are suffering from a serious disease. Few empirical studies have been
conducted to confirm this model, and no research has been conducted
testing this model using psychophysiological measures to test whether or
not these indices are indeed different for non-hypochondriacal persons.

Pain is a symptom often reported by hypochondriacs and this is what
usually brings them into contact with the health care system. Being
able to measure how hypochondriacs react to the experience of pain would
give insight into whether or not they react more strongly to pain than
do non-hypochondriacal persons. Although the objective measurement of

pain has been considered difficult in the past, recent work by
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researchers using visual analogue scales have shown them to be valid and
reliable instruments for measuring both the sensory and affective
dimensions of the pain experience.

The present study tested the perceptual and cognitive abnormality
model of hypochondriasis using painful physical stimuli (heat
stimulation and a cold pressor task) to measure subjects’ pain tolerance
and to rate their experience of pain. Subjects rated their pain
experience on both sensory (intensity) and affective (unpleasantness)
dimensions using visual analogue scales. The model was also tested
using a psychological stressor, a visualization task which incorporated
everyday life events. The psychophysiological measure heart rate was
continuously recorded to assess subjects’ physiological activity to
stress. It was hypothesized that hypochondriacal individuals would
withdraw their feet from the cold water bath, before being instructed
to, at a significantly higher rate than the control group. It was also
hypothesized that visual analogue scale ratings of intensity and
unpleasantness would be significantly higher for the hypochondriacal
group than for the control group for both cold pressor and thermal
radiant heat. Further, it was hypothesized that the hypochondriacal
group would exhibit increased heart rate, as well as a longer return to
baseline time compared to the control group.

In general, the data offered little support for the hypotheses used
to test the amplification/misinterpretation components of the perceptual
and cognitive abnormality model. Methodological problems with the study
were discussed and improvements suggested. Also, problems and

advantages of the present model were noted.
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Introduction

Hypochondriasis has a substantial impact on the general practice
of medicine. The most conservative estimates place the number at 10X of
the medical population (Ford, 1986). It has also been estimated that
the "worried well" account for 50X of the cost of adult ambulatory
medical care (Barsky & Klerman, 1983).

One conceptualization of hypochondriasis suggests that these
individuals may suffer from a perceptual or cognitive abnormality.
Barsky & Klerman (1983) describe several ways this abnormality may be
expressed. Hypochondriacal individuals may amplify normal bodily
sensation (i.e. experience stimuli as more noxious or intense than non-
hypochondriacal persons) and/or misinterpret the bodily sensations which
accompany emotional arousal (e.g. anxiety) or normal bodily functioning

(e.g. indigestion; Barsky and Klerman, 1983).

In this conceptualization, the perceptual or cognitive defect is
considered the primary source of the problem. Hypochondriacal
individuals who amplify and/or misinterpret bodily symptoms have a more
difficult time normalizing these sensations because to them these
sensations are more intense and/or have different meaning than those of

non-hypochondriacal individuals.
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The amplification hypothesis suggests that the hypochondriac
experiences normal bodily sensations as more intense and more noxious
than non-hypochondriacal persons. This view suggests that
hypochondriacal persons express more physical symptoms than others
because they have lower thresholds and tolerance for physical
discomfort.

A second aspect of the perceptual/cognitive deficit
conceptualization of hypochondriasis is that hypochondriacal individuals
misinterpret normal bodily sensations (Barsky & Klerman, 1983). They
take a normal, trivial, or transient symptom and misattribute it to
serious disease. Once the individual has interpreted the sensations as
pathological symptoms, this interpretation tends to be used again and
again leading to perpetuation and self-validation of the pathological
nature of the symptoms (Barsky & Klerman, 1983).

The perceptual/cognitive model of hypochondriasis suggests that
hypochondriacal behavior may be primarily due to a perceptual defect and
that the illness behavior associated with hypochondriasis is an
inevitable sequelae of this primary perceptual defect. The specific
processes which have been suggested for this perceptual defect are
amplification of bodily sensations (Feuerstein, Labbe, & Kuczmierczyk,
1986; Barsky & Klerman, 1983) and misinterpretation (Barsky & Klerman,
1983). The goal of this investigation was to provide additional
information on the processes of amplification and misinterpretation, by
measuring pain thresholds and physiological reactivity in subjects
scoring high on a paper and pencil measure of hypochondriasis.

In terms of physiological reactivity it was hypothesized that
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hypochondriacal persons would be more reactive to physical and
psychological stressors. Heart rate should be higher in the
hypochondriacal group. There should also be a longer recovery time
(return to baseline levels) indicating an increased time for the system
to reestablish equilibrium.

An individual who amplified sensations presumably experienced those
sensations as more noxious and intense than those who did not amplify
(Barsky & Klerman, 1983; Hanback & Revelle, 1986). Visual Analogue
Scale (VAS) ratings of the sensory-intensive (intensity) dimension and
affective-motivational (unpleasantness) dimension of pain were used to
assess this hypothesis. Individuals who amplified sensations should
presumably rated the intensity of the stimuli to be greater than those
who do not amplify.

The misinterpretation hypothesis of hypochondriasis was evaluated
by measuring the subject’s psychophysiological reactivity to stress.
Reactivity has been shown to be a reflection of a cognitive appraisal
process, as well as an interpretive process (Williams, 1986).
Presumably, there would have been autonomic changes produced in the body
due to these cognitive processes, which could be measured using
psychophysiological recording methods. The reactivity measured in this
study was elicited using physical (heat and cold) and psychological
stimuli. The subjects also used VASs to rate the intensity (sensory-
intensive) and unpleasantness (affective-motivational) components of the
sensations. Other studies have indicated that VAS affective-
motivational ratings are more related to interpretive processes than are

the sensory-intensive dimensions of VAS ratings (Price, Barrell, &
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Gracely, 1980).

Data indicating heightened physiological reactivity and/or lowered
sensory threshold in persons who score high on hypochondriacal scales
would support a cognitive/perceptual abnormality model of
hypochondriasis. Using VAS data, it may be possible to get a clearer
picture of the differences between amplification and misinterpretation.
The VAS allows for the separation of the subjects’ sensory and affective
dimensions in their response to pain. Using a VAS it is also possible
to quantify these dimensions, allowing for comparisons within and across
subjects with different painful stimuli and responses (Price, Harkins, &
Baker, 1987; Price & Harkins, 1987; Price, 1988). Elevation of both VAS
dimensions relative to controls would suggest a response bias that may
be mediated by the putative perceptual and cognitive abnormality in
hypochondriasis.

The independent measurement of the two pain dimensions, sensory-
intensive and affective motivational, may be useful in drawing
conclusions regarding the importance of amplification or
misinterpretation as a process in hypochondriasis. The sensory-
intensive dimension of the pain report should be more affected than the
affective-motivational dimension if an amplification process is
occurring. However, if a misinterpretational process is occurring, then
the affective-motivational should be the more affected dimension.
Elevation of both VAS dimensions relative to controls would support the
perceptual and cognitive abnormality hypothesis, but it would not
provide differential support for the amplification versus

misinterpretation hypothesis.
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There have been no empirical studies published in the literature
testing pain thresholds and assessing physiological reactivity to test
the amplification and misinterpretation processes which may be occurring
in hypochondriasis. One study (Hanback & Revelle, 1978) has used a
student population and found lower sensory thresholds among students
scoring high relative to low on a hypochondriacal scale. The present
study attempted to test the amplification/misinterpretation hypothesis
with the more sophisticated procedures outlined above with an analogue
population similar to Hanback and Reveille’s. If differences were found
in this population, then this would make a stronger case for the
perceptual abnormality conceptualization of hypochondriasis. It would
also provide strong preliminary data for an investigation with

clinically diagnosed hypochondriacal individuals.

Methods

Subjects

Volunteer subjects were recruited from undergraduate psychology
courses and received class credit for participating. Potential subjects
(N = 300) were screened with a paper and pencil measure of
hypochondriasis (i.e. MMPI hypochondriasis scale without K correction).
One group of eighteen subjects was selected from those subjects scoring

high on this measure, relative to the subject pool (1.5 SD above the
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mean). Another group of eighteen students was selected from those
subjects scoring in the normal range (+/- .5 SD from the mean). This
second group served as the control group. Other criteria for selection
included gender (female) and ethnicity (white). All subjects were fully
informed about the procedure and gave their written consent before
participating in the study. Subjects who were currently receiving
treatment for a medical or psychiatric problem were excluded from the

testing.

Environment

With the exception of pre-experiment screening to determine a score
on the hypochondriasis measure, all parts of the procedure were
conducted in the psychophysiological laboratory of the Department of
Gerontology located on the medical campus of Virginia Commonwealth
University. The stress tasks were administered in a specially
constructed isolation chamber. Other aspects of the experiment
including electrode preparation and placement were performed in an

adjacent lab and office space.

Equipment

A heat stimulator was used to assess pain threshold levels in one
of the tasks. This stimulator was built by the VCU Department of
Biomedical Engineering. The stimulator had a hand-held contact thermode
with a surface area of 1 centimeter and delivered heat stimuli at six
pre-set levels (43, 45, 47, 48, 49, & 51 degrees Celsius). The pulses

could be delivered in any order, and were under push-button control.
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The stimuli were programmed to be presented for five seconds and to rise
to the predetermined temperature from a baseline of 35 degrees Celsius.
The thermode itself had an active heating element with an approximate
rise time of 17 degrees/second.

The cold pressor tank consisted of a styrofoam tank approximately
35 cm x 35 cm X 38 cm. The tank was divided in the center by a wire
mesh screen which allowed for crushed ice in one compartment and ice-
free water in the other (Spanos, Ollerhead, & Gwynn, 1986). A
thermometer attached to the tank allowed for continuous monitoring of
water temperature which was maintained at 4 degrees Celsius. An 8
channel Grass Instruments Model 8 polygraph was used to record the

physiological measures.

Dependent Measures

Heart Rate Heart rate was recorded using a Grass 7p-6 preamplifier
and a 7p44 cardiotachometer. Electrodes (Ag/AgCl) were utilized in a
Lead III configuration. Heart rate was recorded as beats per minute.
There were 3 three minute periods analyzed (the YELP stressor however
was only two minutes in length). The first period ended the fourteen
minute baseline period. The second followed the onset of each stressor.
The final period consisted of the first three minutes of each recovery
phase. These periods were broken into one minute intervals and mean

heart rates were obtained for these intervals.

Visual Analogue Scales During both the cold pressor and heat

stimulator tasks, VASs were used to assess the subject’s response to the
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experimental pain. The construction and validation of these scales has
been detailed previously (see Price and Harkins, 1987). During the
experimental procedures subjects were asked to make a mark on the line
indicating the intensity and unpleasantness of the sensation,
respectively. The distance of the subject’s mark from the left hand
edge of the line was measured to the nearest millimeter. In the heat
stimulator task, subjects were exposed to a broad range of heat pulses
(35 degrees Celsius to 51 degrees Celsius) and asked to rate both the

intensity and unpleasantness of the pain.

Procedures
Phase I

Subjects were pre-screened and selected on the basis of their
scores on a paper and pencil measure of hypochondriasis. The
experimenter was blind to the subjects’ scores on the screening
instrument. Individuals were told not to smoke or ingest caffeine for
eight hours prior to their participation in the study. Subjects were

randomly placed into one of six experimental conditions (see Table 1).

Phase II
Selected subjects first filled out a consent form. Subjects were
assured that they were free to withdraw at any time during the

experiment without penalty. Once informed consent was given, several
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pre-test paper and pencil measures were administered including a medical
questionnaire requesting information about physical or mental conditions
which might prevent them from participating in the study. Information
was also requested about menses, prescription and non-prescription
medication, and whether or not the subject had smoked or ingested
caffeine in the past eight hours.

If the subjects had no physical or mental conditions and had not
smoked or consumed caffeine in eight hours several other self-report
questionnaires were administered. Subjects who did not meet these
criteria were excluded from the study.

The expression of pain can be influenced or altered by several
factors other than the painful stimuli itself. These include anxiety
(Pennebaker, 1982), neuroticism (Costa & McCrae, 1985), and
contextual/environmental factors (Beecher, 1956). Because of this,
these factors were assessed for all subjects. The specific instruments
included the State-Trait Anxiety Inventory (Spielberger, Gorush, &
Lushene, 1970), the Eysenck Personality Inventory (Eysenck & Eysenck,
1964), the Inventory to Diagnose Depreésion (Zimmerman & Coryell, 1987),
the Brief Symptom Index, Miller Behavioral Style Scale (Miller, 1987),
and the Perceived Impact Questionnaire. The Perceived Impact
Questionnaire developed by Dr. Steve Harkins measures 18 different mood

states using VASs.

Phase III
After completion of the paper and pencil measures, the subjects

were taken to a private section of the laboratory where the electrodes
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were placed on the subjects by a female assistant. The subjects then
listened to tape recorded instructions which had been taken from the
literature (Harkins, Price, & Martelli, 1986) concerning the use of VASs
to record the intensity and unpleasantness of the painful stimuli. Tape
recorded instructions were used because physiological and self-report
responses to stressors can be altered depending on the instructions
given to the subject (e.g., Seligman, 1975). With the completion of
these instructions, a 14 minute adaptation period ensued wherein
physiological functioning was recorded while the subjects sat alone in
the isolation chamber. Subjects were instructed to simply relax and get
used to the chamber. The last three minutes of this adaptational period
was used to calculate baseline heart rate. After baseline measurements
were taken the subjects were exposed to one of three coping tasks.

These tasks were counterbalanced in their presentation to prevent bias
from order effects. The tasks were the cold pressor task, the thermal

stimulator task, and the visualization stressor task.

Cold Pressor Task The cold pressor task consisted of having the
subjects submerge their non-dominant foot, up to the ankle, into a cold
water bath which was maintained at 4 degrees Celsius. Subjects were
told to leave their foot in the cold water bath until they were
instructed to take it out or until they "absolutely couldn’t stand it
any longer." The subjects were informed that at certain time intervals
(every 15 seconds for 3 minutes) they would be asked to rate first the
intensity and then the unpleasantness of the sensation they were

experiencing using the VASs. The subjects were not aware of the
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interval length nor the total time length of the stressor. The subjects
were instructed when to make their ratings by the experimenter. This

continued for 3 minutes or until voluntary termination by the subject.

Heat ulator Tasks This task consisted of applying different heat
pulses to a subject’s non-dominant ventral forearm using a hand-held
contact thermode. It was explained that the subject would be asked to
rate the intensity and unpleasantness of the sensations they were
experiencing using VASs. The subjects were first exposed to all heat
stimuli in ascending order (43, 45, 47, 48, 49, & 51 degrees Celsius).
After this initial exposure the subjects were then administered a series
of discrete heat pulses according to one of two counterbalanced
schedules. Subjects were exposed to two identical series of heat
pulses. During the first exposure, the subjects were instructed to
record a rating of the intensity of the sensation they experienced.
During the second exposure, the subjects were instructed to record a
rating of the unpleasantness of the sensation they experienced. This
continued until completion of the schedule or voluntary termination by

the subject.

Visua ti tressor Task This task involved having the subjects
visualize a stressful event. The event was one selected from a group
called Your Everyday Life Pressures (YELP) (Rosenthal et al., 1989). 1In
this procedure, the subjects were read a card which contained a script
describing a stressful event. The subjects were asked to close their

eyes and visualize what it would be like to be in that situation, making
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their experiences as vivid as possible. At the end of two minutes the
subjects were asked to open their eyes and the final five minute

recovery period began. Heart rate only was recorded during this task.

Phase IV

At the end of the final recovery period, the experimenter returned
to the chamber and the subjects were briefed concerning the nature of
the experiment. After the briefing, the electrodes were removed and the
subjects were escorted from the chamber to fill out two final
questionnaires. At this point, the subject completed a post-test
Perceived Impact Questionnaire to assess their mood after the testing
procedures and the 63 item Ways of Coping questionnaire (Folkman and
Lazarus, 1985). This ended the subjects’ participation in the

experiment.

Results

SUBJ VARTABLE

A. Hypochondriasis scores - The original criteria for selection

into the groups were based on scores on the MMPI hypochondriasis scale
(scale 3) for the original screening population (N = 155). Scores
falling 1.5 standard deviations or more above the mean for the high
group and + .5 standard deviations around the mean for the normal (low)

group were used for selection. The mean for the screening questionnaire
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(N=155) was 9.27, with a SD = 5.28. This resulted in original criterion
scores of 18 or above for the high group and 7 - 12 for the low group.
Later in the experiment the criteria were expanded to 1 standard
deviation above the mean for inclusion in the high group, and 1 standard
deviation below the mean for the low group in order to facilitate
subject recruitment. This resulted in a range of scores for the high
group (n=-18) being 14 - 28 (mean = 17.22, SD = 3.75), while the range

for the low group (n=18) was 4 - 8 (mean = 6.28, SD = 1.64).

B. Mood and Personality variables - To insure that the groups did

not differ on other variables which might affect the outcome of the
dependent measures, separate analyses were performed on reported state
variables of mood and personality. A MANOVA was performed using the 18
state items from the Perceived Impact Questionnaire, the global symptom
index score from the Brief Symptom Inventory and the state score of the
State-Trait Anxiety Inventory. There were no significant differences
between the groups (F (1,34) = 1.32 p >.29). This indicated that the
two groups did not vary in terms of their mood states.

Another MANOVA was run on personality variables which may have
altered the subject’s report of pain sensitivity. These variables were
the neuroticism and extroversion scores from the Eysenck Personality
Inventory, the total score from the Inventory to Diagnose Depression,
trait score from the State-Trait Anxiety Inventory, and the score of the
difference of the monitor and blunter scores on the Miller’s Behavioral
Style Scale. There was no significant difference between the groups.

This shows that overall there were no trait personality differences
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between the two groups. However, the univariate F-tests revealed
several significant variables known to be associated with
hypochondriasis. The first was the neuroticism score (F (1,34) = 6.85 p
<.013) and the second was the depression score (F (1,34) = 5 42 )
<.026). See table 2 for the means and standard deviations for each

variable in this and all other analyses reported in this study.

Order Effects - The stressors were presented in 6 different
counterbalanced orders. This was done in an attempt to counteract any
effects which might arise due to stressor presentation order. SPF-
ANOVAs were performed for heart rate data for each of the 3 stressors,
as well as report of sensory intensity and unpleasantness for both the
cold pressor and heat stimulator tasks.

The main effect for order was not significant in any of these
analyses. For the heart rate data the results were: (1) cold pressor F
(5,19) = 1.59 p >.2 (2) heat stimulator F (5,30) = .82 p >.5 (3)
YELP F (5,30) = 1.37 p >.25. The VAS heat data yielded an F (5,30) =
1.08 p >.39, while VAS response to the cold pressor task were similarly
unaffected by order of stimulus presentation, F (5,17) = 1.17 p >.36.
These results showed that regardless of which order the stressors were
presented there were no significant differences in either heart rate or

VAS ratings of heat or cold pain.

Heart Rate - As a way to test the amplification hypothesis regarding
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hypochondriasis, it was predicted that those individuals with higher
hypochondriacal scores would be more physiologically active than those
individuals with lower scores. Greater physiological reactivity should
be reflected in increased heart rate as well as longer times to return
to baseline level for the hypochondriacal group after the application of
each stressor. A preliminary SPF-ANOVA revealed no significant
differences between the two groups, {F (1,33) = 1.47 p >.23), on

baseline heart rate (see table 3). This suggested that hypochondriacal

individuals were not more physiologically active before the introduction
of a stressor. Because of the absence of baseline differences between
groups, subsequent analyses were performed on raw scores rather than
difference scores.

For the heat stimulator task, a repeated measures ANOVA with one
grouping factor (high or low hypochondriasis scores) and two within
subject factors was performed. The within subject variables consisted
of three levels of condition (baseline, stressor, and recovery) and
three levels of time (three one minute intervals within each condition).
The main effect for condition approached, but did not reach
significance, F (2,64) = 2.91, p = .062 indicating that heart rate
tended to vary as a function of condition (i.e. baseline, stressor,
recovery). The SPF-ANOVA for the heat stimulator revealed a significant

main effect for time. As can be seen in figure 1, heart rate tended to



Psychophysiological Correlates
19

decrease during the stressor phase relative to baseline and recovery
phases. The significance level was F (2,64) = 11.9, p <.001. There was
no group effect indicating that overall, the highs and lows did not
exhibit differences in heart rate on this task. No other significant
effects were demonstrated on the heart rate data.

The analysis of the heart rate data in the cold pressor task
included only those individuals who completed the task, in order to
control for the length of exposure to the stressor. A repeated measures
ANOVA with one grouping factor (high or low hypochondriasis scores) and
two within subject factors was performed. The within subject factors
included three levels of condition which reflected baseline, stressor,
and recovery as well as three levels of time (three one minute intervals
within each condition). Several significant results were obtained,
though again, no main effect for group was obtained. The main effect
for condition { F (2,44) = 15.21, p <.001) was significant, indicating
that heart rate differed as a function of baseline - stress - recovery
conditions. Figure 2 illustrates that this main effect is
likely due to the increase in heart rate observed in the stress
condition relative to the other two conditions. The second main effect
was for time. Here there were differences in heart rate depending on
the level of time (1 minute, 2 minutes, or 3 minutes) with an F (2,44)
= 9.62, p <.001. This effect is probably accounted for by the
relatively higher heart rates observed during the first minute each
level of condition.

There were also several two-way interaction effects which proved

to be significant. The first of these was the group by time
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interaction, F (2,44) = 3.62, p <.05. This indicated that the
differences in heart rate observed at intervals of 1 minute, 2 minutes,
and 3 minutes differed according to group membership. Visual inspection
of figure 2 suggests that this interaction is largely attributable to
the more rapid recovery in heart rate in the low relative to the high
hypochondriacal group. A second two-way interaction was significant,
the condition by time interaction, (F (2,44) = 4.84, p <.001}. Here
heart rates observed at intervals of 1 minute, 2 minutes, and 3 minutes
differed according to the stress interval condition of baseline,
stressor, or recovery. Figure 2 illustrates that the pattern of
decreases in heart rate, in recovery, differed from the pattern observed
during the other two conditions. There were no other significant
effects for the cold pressor task. There were also no significant
between or within subjects differences on the heart rate data for the

YELP stressor.

Visual Analogue Scales - As a method of testing the
amplification/misinterpretation formulation of hypochondriasis it was
hypothesized that visual analogue scale ratings of both intensity and
unpleasantness for the cold pressor and heat stimulator tasks would be
significantly higher in the hypochondriacal group relative to the
control group. If amplification was occurring, intensity ratings would
be higher for hypochondrical subjects. If misinterpretation was the
process taking place, this should be evidenced by higher unpleasantness
ratings for the hypochondriacal group. Repeated measures ANOVAs were

used to assess the overall significance of this hypothesis for each
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stressor.

For the cold pressor stressor, hypochondriacal scores were again
used to delineate groups. The repeated measures design used two levels
of pain quality (intensity and unpleasantness) and thirteen levels of

time (fifteen second intervals for three minutes plus an initial

baseline) (see table 4).

The analysis revealed one significant main effect. The main effect was
for time with an F (12,276) = 56.48, p <.001 and is illustrated in
figure 3. The time effect is largely attributable to the dramatic
increase in VAS scores obtained at times 2 - 13 relative to time 1.
There was also an interaction effect which was significant. This was
the quality by time interaction, F (12,276) = 2.17, p = .013. This
indicated that quality ratings differed the longer the subject was
exposed to the stressor. Figure 4 illustrates the interaction with
sensory intensity ratings being greater than unpleasantness ratings
initially, but unpleasantness ratings become greater as exposure to the
stressor continues. No other effects were significant for this
analysis.

The repeated measures analysis for the heat stimulator used the
same group variable and quality variable as the cold pressor. The
design also used seven levels of temperature (35, 43, 45, 47, 48, 49,

and 51 degrees Celsius) (see table 5). There were two significant main
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effects as well as two significant interaction effects in this analysis.

-The first main effect was for temperature {F (6,204) = 159.53, p
<.001). This effect is illustrated in figure 5, indicating that the
higher the temperature, the higher the VAS ratings. The second main
effect was for quality, F (1,34) = 14.31, p <.001. There were
significant differences between the reports of sensory intensity and
unpleasantness for the subjects, with sensory intensity being generally
higher than unpleasantness (see figures 6 and 7, and table 6). The

first significant interaction

was a two-way interaction of group by quality, F (1,34) = 4.55, p <.04,
Here report of pain quality differed significantly according to group
membership. The second interaction was a three-way interaction of group
by quality by temperature. In this interaction, F (6,204) = 2.71, p
<.015. Figures 6 and 7 illustrate that while intensity ratings are
consistently higher than unpleasantness in the high hypochondriacal
group, the pattern differs for the low group. There were no other

significant effects in this analysis.
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Discussion

The procedures employed in the present experiment produced a
number of reliable results consistent with findings in previous
experiments. This experiment attempted to test several hypotheses which
might confirm that hypochondriacal persons amplify or misinterpret
normal bodily sensations. This model is called the perceptual and
cognitive abnormality model (Barsky and Klerman, 1983). In this model,
a perceptual or cognitive defect is considered the primary source of the
problem. Hypochondriacal behavior is considered by Barsky and Klerman
to be a natural consequence of the individual’s abnormal bodily
perceptions. These abnormal sensations are presumed to occur because
the person amplifies normal bodily sensations, experiencing them as more
noxious or intense than normal individuals, or they may misinterpret
normal bodily sensations which accompany emotional arousal or normal
bodily functioning. In general, the data offered little support for
the hypotheses used to test the amplification/misinterpretation
components of the perceptual and cognitive abnormality model. The
results will be discussed in the context of each of the hypotheses

tested.

Physiological Reactivity

A portion of the explanation of the misinterpretation/
amplification hypothesis dealt with physiological reactivity.
Reactivity involves the misinterpretation component of the model.

Reactivity has been shown to reflect cognitive appraisal and
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interpretive processes. Presumably, there would be autonomic changes
produced in the body due to these cognitive processes which would be
reflected in increased physiological reactivity. It was hypothesized
that increased heart rate as well as a longer return to baseline levels
after the application of each stressor would be exhibited in the
hypochondriacal group relative to the control group.

The cold pressor data showed a significant interaction effect for
group and time. High scorers took longer returning to baseline heart
rate levels than low scorers. This supports a hypothesis of greater
reactivity among hypochondriacs which in turn supports the
misinterpretation aspect of the model. Results relevant to the
hypothesis in general, however, were not obtained (see table 3).

The heat stimulator task did not produce significant results on
the heart rate data. One explanation for the lack of significance might
be attributed to the severity of the stressor. The discrete pulses of
the heat stimulator may not have been of sufficient duration to produce
stress-related changes between the groups. However, heart rate responds
rapidly to stress and the high group was supposed to be amplifying
sensations which suggests more rapid responding . Also, since
differences approached significance for condition (baseline, stressor,
recovery) this suggests that the stressor had an effect.

There are two theories which could be used to explain the heart
rate results seen in the heat stimulator task. The first of these
theories was proposed by John Lacey.

The key point of Lacey’s theory of psychophysiological reactivity

has to do with what he calls "environmental intake" or "environmental
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rejection." These concepts are part of Lacey’s refutation of a theory
of general physiological arousal. With environmental intake, an
individual is engaging in attentive observation of the external environ-
ment and wants to accept environmental impacts (Lacey, Kagan, Lacey, &
Moss, 1963). When the individual is involved with environmental
rejection, one of two things may be happening. First, the individual
may be involved in some type of mental work, such as solving arithmetic
problems, or other problem solving activities. In this case the person
wants to "reject" information from the environment in order to better
concentrate on the cognitive activity required in problem solving.

Lacey contends that cardiovascular activity can help in this regard
(Lacey, 1959). This occurs due to the pressure sensitive receptors in
the carotid sinus. These receptors exhibit tonic inhibitory control
over cortical electrical activity. According to Lacey, an increase in
heart rate is likely to have inhibitory effects on both cortical and
motor activity. He asserts that these changes may lead to inhibitory
effects on sensory and perceptual events. When cardiac deceleration
occurs the person is attempting to take in environmental information.
Changes in baroreceptors would cause faster cortical electrical activity
and motor control due to a lack of inhibition.

The other theory which could be used to explain the results of the
study is what might be called the somatic activity theory by Paul
Obrist, a former student of John Lacey. Obrist’s theory states that
heart rate is directly linked to somatic activity, more specifically,
the striate musculature (Obrist, Webb, Sutterer, & Howard, 1970).

Whenever somatic activity is modified, the heart must



Psychophysiological Correlates
26

respond to this activity and so the heart rate will be altered.

Obrist believes that whenever individuals are involved in what
Lacey would call "environmental intake" what is really happening is that
they are becoming more somatically quiet (Obrist et al., 1970). They
simply aren’t moving around as much when they are sitting quietly
attending to the environment. With less movement comes less need for
blood to the striate musculature, which is manifested in cardiac
deceleration. When an individual is involved in "environmental
rejection" such as with mental arithmetic or with an aversive stimulus,
Obrist believes they are tensing their muscles more. This increased
tension causes the need for more blood to the striate musculature which
results in cardiac acceleration (Obrist et al., 1970).

It is my belief that Lacey'’s theory best accounts for the cardiac
changes seen in this study. There are several reasons for this. First
is the fact that our subjects did not somatically exert themselves
anymore in the stressor phase of the heat stimulator task than in the
baseline or recovery phases.

The subjects were all seated in a straight backed chair during all
phases of the heat stimulator task. The positions of the subjects
remained relatively the same during all phases. The one exception was
that during the stressor phase subjects were asked to expose their
ventral forearms so that the heat stimuli could be placed there. Their
arm was supported by the arm of the chair, but there may have been some
increased tension in the arm due to the unnatural position. If Obrist’s
theory is correct, increased tension should have led to cardiac

acceleration, rather than the deceleration seen (see figure 1).
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The second piece of supporting evidence for the Lacey theory has
to do with the instructions the subjects were given for the heat
stimulator task. The subjects were told to pay attention to each
individual stimulus as they were going to have to compare it with all
previous stimuli they had been exposed to in order to rate the intensity
and unpleasantness of that stimulus. These instructions asked the
subjects to attend to the environment carefully.

Our instructions and stimuli were similar to a study conducted by
Lacey which he called "Flash" (Lacey et al., 1963). The stimulus was
one of several Lacey was using to study directional fractionation and
environmental intake and rejection. During this experiment, subjects
were stimulated by flashes at 10 cycles per second by a Grass
Photostimulator. Subjects were given instructions to note and detect
the varying colors and patterns produced. The subjects were also told
they would be asked at the end of the experiment to describe what they
saw. The subjects produced cardiac deceleration with heart rate levels
going below resting levels (Lacey et al., 1963).

Our subjects were also asked to note the stimuli, as they would
have to report on them later. If Obrist were correct, cardiac
acceleration should have occurred due to increased demands on the
musculature. Subjects were required to mark a response on a visual
analogue scale after each stimulus. This required a subject to pick up
a pencil, change position slightly, and make the mark. More movement
was required than in the baseline state so deceleration should not be
seen.

In our study, another stressor task was called "YELP", in which
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the subjects were read a short description of an incident where the
subjects witness a purse snatching. The subject must identify the
person from a lineup, and go to court many times. After the description
is read, the subject was asked to mentally place themselves in that
situation and to try to imagine really being there. The visualization
lasted two minutes. There was no change in heart rate from baseline to
stressor (see figure 5). It may be that the subjects first attended to
the stimulus by listening to the description. This would have led to
cardiac deceleration. Next the subjects were concentrating on the
situation and rejecting the environment. This would lead to cardiac
acceleration. The mean effect would have been no change. Lacey found
similar results when he used stimuli which required both attention and
rejection (Lacey et al., 1963). It would seem that if the Obrist theory
were correct we should have seen either the acceleration caused by the
tensing of muscles during "mental work" or the deceleration produced by
sitting quietly (Obrist et al., 1970). Interbeat interval recording
would shed more light on cardiac reactivity.

In the final stressor, the cold pressor task, cardiac acceleration
was seen (see figure 2). Both theories would predict this. Lacey would
say the rejection of the aversive stimuli was causing the acceleration,
while Obrist would contend it is due to the tensing of the muscles which
occurs when someone is exposed to an aversive stressor. In order to
answer this question it would be necessary to look at EMG readings for
the subjects. These readings would be helpful in providing more
definitive answers for all stressor conditions.

It is not possible to definitively conclude which theory best
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explains the results obtained in this study. More information is needed
for this, particularly EMG readings. However it does not seem possible
to explain the results obtained in the heat stimulator task using the
Obrist theory. While it is speculative, the Lacey theory seems to
provide an explanation which best fits the data obtained.

As with the heat stimulator, the YELP stressor did not produce
significant heart rate results. This may have been related to
differences in the use of the stressor between this experiment and the
original study. 1In the original study which used this task (Rosenthal
et al., 1989) the female subjects had a mean heart rate change of 15.60
beats per minute compared to a 3.00 beats per minute change for the
subjects in our study. In the first study the subjects were exposed to
three different YELP stressors for a total of six minutes, while the
subjects in the present experiment were exposed to one stressor for a
total of two minutes. The additional exposures may have made the
experience more stressful. The scene for this study was chosen for its
relevance to a college population. It seemed likely that on an urban
campus, the subjects would have concerns about witnessing a scene
involving an assault and robbery and would be more likely to find this
scene realistic. Perhaps this was not as relevant as assumed.
Individuals in this study may not have good visualization skills. No
pre-screen for visualization skills was used to test the subjects
ability as was done in the original study. It was also impossible to
monitor a subjects performance on this task. The subjects may not have
been performing the task, or may not have been performing it with the

intensity and consistency needed to produce a stressful response.
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Having their eyes closed and being quiet may have served to have the

opposite effect on the subjects than the one desired.

Visual Analogue Scales

Visual analogue scale ratings of both intensity and unpleasantness
of cold pressor and heat pain were hypothesized to be significantly
higher in the hypochondriacal group relative to the control group. This
hypothesis was concerned with attempting to clarify differences between
amplification and misinterpretation. If the person was amplifying
sensations then the sensory-intensive dimension of the pain report
should be more affected than the affective-motivational dimension. A
misinterpretational process should yield opposite results, with the
affective-motivational dimension being higher than the sensory-
intensive. This is because the person experiences normal sensations but
draws erroneous conclusions about their severity. An alternate
explanation may be that an individual simply has a bias toward higher
scoring on the VAS scales. If this is the case, our hypothesis would
not explain this.

This hypothesis was not strongly supported by the data since the
between-group difference appeared as an interaction of group and
condition and it was only on the heat stimulator task. The lack of a
between-group main effect might be explained again by the severity of
the stressor. It may be that the cold pressor task is so severe that it
focuses the attention of the hypochondriacal person not allowing the
misinterpretation to occur. This would allows normal interpretation to

occur. This explanation seems somewhat implausible and a more
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parsimonious explanation would be that there are no group differences.
For the heat stimulator task, the generally increased affective
ratings of the low group at the higher temperatures was surprising.
This was unexpected, since the hypothesis predicted higher affective
ratings for the high group. This would have supported the
misinterpretation part of the hypochondriasis concept. The higher
affective ratings of the high group at the lower temperatures (35, 43,
45) support the hypothesis, however the absence of the effect at the
higher temperatures (48, 49, 51) would seem to be inconsistent. A
possible explanation of this phenomenon may be that hypochondriacal
individuals have adapted to higher levels of pain and do not experience
them as aversely as normal individuals. The amplification may make
lower levels seem more unpleasant, but the higher levels may bring out
the adaptational coping strategy. This does not really make sense
however, since amplification should amplify all the sensations making
them more unpleasant. While it was not statistically significant, in
general, the sensory intensive ratings of the high group were higher
than those of the low group. This is suggestive of support for the
amplification portion of the hypothesis. The marked jump of both the
intensity and unpleasantness ratings for both groups at 47 degrees is
thought to be spurious, due to miscalibration of the thermal stimulator,

particularly since the ratings decline at the next highest temperature.

Methodological Considerations
Instrumentation

There were other factors which may have improved this study,
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allowing for greater support of the amplification/ misinterpretation
hypothesis. Perhaps the hypochondriasis scale (scale one) of the MMPI
was not the proper screening instrument to use to delineate the groups.
The amplification/misinterpretation process may not be tapped by the
factors measured by the hypochondriasis scale. Kellner (1986) asserts
that the hypochondriasis scale of the MMPI consists largely of somatic
symptoms and does not measure hypochondriacal beliefs and attitudes.

The possibility of overlap is even greater in the instrument used
in this study due to the lack of K correction. The K scale consists of
thirty items interspersed throughout the MMPI and is designed as a
measure of defensiveness toward answering the test items (Meehl &
Hathaway, 1956). The hypochondriasis scale is one of the scales to
which the K score is added. In the present experiment we were unable to
add any K correction to the scale score. This could lead to an
underestimation of hypochondriasis among our analog population. To be
considered clinically hypochondriacal, a person must obtain a T score of
70 on an MMPI scale. This translates to a raw score of 20 if K-
correction is used based on norms obtained for North Carolina college
freshmen (Greene, 1980).

In order to examine our classification and therefore to know
whether our sample could be considered hypochondriacal, K-correction
must be added. Greene (1977) states that for college students, K scale
scores of 55 to 70 should be considered average. Using those college
students’ norms a T score of 62 for K (midway between 55 and 70)
translates to a raw score of 19. This might be considered an average

raw score for K among college freshmen. Since one-half the total K
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score is added to the hypochondriacal scale this would mean that 10 raw
score points should be added to our samples’ scores in order to assess
their level of hypochondriasis in the manner recommended by the
inventory. By using an average K score and adding it to the scores of
our sample, all 18 subjects classified as high hypochondriacal would
still be correctly classified from a clinical definition.

The difficulty here is in applying an "average" score. The K
scale is a measure of defensiveness. It would be very difficult to know
how individuals would respond to the entire K scale. It may be that
some individuals who would be classified as hypochondriacal using MMPI
criteria might be quite willing to admit to psychological or
physiological weaknesses as would be indicated by low K scores (Meyer,
1983). Admission of such weaknesses might be the person’s way of
seeking validation for their symptoms. However, it might also be the
case that certain individuals who would be considered hypochondriacal
are unwilling to admit to psychological or physiological weaknesses.
They may believe that people will try to tell them it’s all in their
head when they are convinced it is not. These individuals may believe
it is in their best interest not to admit to a great deal of
psychological or physical distress. These are the people the scale was
designed to correct for. Given the possibility of these two different
types of responding, it would not be meaningful to add an average score
to every subject’s score in our sample. This being the case, it is
necessary to examine the sample’s classification without K-correction.

In order to obtain a T score of 70 without K-correction it is

necessary to obtain a raw score of 18 on the hypochondriasis scale
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(Greene, 1980). In examining the raw scores of the sample classified as
hypochondriacal using the statistical method, it is found that 12 of the
18 individuals failed to obtain a raw score of 18 or better. This means
that two-thirds of the hypochondriacal sample would not be considered
clinically hypochondriacal. This may explain, in part, the failure of
this study to obtain stronger results. The analog subjects used in this
study were not clinically hypochondriacal. They were therefore probably
a non-representative sample and so not appropriate to test hypotheses
regarding hypochondriasis.

Subject Selection. Another possible problem may have been in
using an analog population. Hanback and Revelle (1978) used a student
population to test heightened perceptual sensitivity and achieved mixed
results. It may be that the phenomenon is not strong enough in this
population, but needs to be tested in a clinical population where they
are more likely to be seen. Another possible way to improve selection
might be having individuals identified by medical personnel as meeting
the criteria for hypochondriasis as they would be familiar with the
person’s medical history and health care utilization.

Measurement. Failure to observe group differences in this study
may be related to the use of insensitive measures and/or failure to
operationalize the amplification model properly. There are other
measures that could be taken as well. Physiologically, electrodermal
response would certainly be another way to look at reactivity as well as
electromyography and respiration. Perhaps a better test might involve
measuring physiological sensitivity in a different way. Hanback and

Revelle (1978) had success using visual two-flash fusion sensitivity.
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Their basis for physiologically based hypochondriasis was a tendency for
the hypochondriacal individual to perceive more bodily sensations than
normal. They believed that heightened arousal lead to greater
sensitivity to stimulation. It might be useful to determine sensory
thresholds across a variety of modalities including auditory and
pricking pain as a way to improve measurement.

Stressors. The YELP stressor did not appear to be stressful
enough. Other stressors produce stronger effects. Mental arithmetic or
reciting a personally embarrassing event might produce a more marked
physiological effect than the one produced with the YELP stressor.
Mental arithmetic or a personally embarrassing event produce a strong
physiological reaction and are considered to be quite stressful by the
participant. The response is however ideographic in nature. The
primary reason for using the YELP stressor in this study was to get a
standardized stressor. Expansion of the number of YELP stressors may
have improved physiological response. Perhaps better use of the cold
water bath may have improved results. The water may not have been cold
enough or perhaps circulating the water might have helped.

Better dependent measures may have improved results, but perhaps
the measures taken were not the best in terms of testing the model. The
measures may not have operationalized the amplification/
misinterpretation model properly. The use of visual analogue scale
ratings and measurement of heart rate may not be the best way to support
our hypotheses. It may be that individuals who amplify do not

experience the amplified sensations as more noxious.
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Problems with the Model

There are methodological changes that could have been made to
improve the study, but it may be that the perceptual and cognitive
abnormality model is not the best one to explain hypochondriasis. 1In
this study no strong support was found for physiological sensitivity.
Even if this was only a partial explanation for hypochondriasis, this
should have been observed in the measures taken in the present
experiment. Barsky and Klerman (1983) assert that hypochondriacal
behavior is the inevitable and normal consequence of a perceptual and
cognitive abnormality. Why it is inevitable is not clear and Barsky and
Klerman do not elaborate on their reasons or offer alternative
explanations. Better understanding of the inevitability of this

behavior would lend strength to this model of hypochondriasis.

Conclusion

Further research is needed in order to better clarify the
amplification/misinterpretation hypothesis. While the results of this
study do not fully support the hypothesis, they cannot rule it out
either. This is the first study to use physiological measures in an
attempt to demonstrate differences between normals and hypochondriacal
individuals who may be amplifying or misinterpreting their bodily
sensations. This still provides the most basic evidence for
amplification and misinterpretation. Improved techniques and better
population selection are needed before definitive answers may be

reached.
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Table 1

Strassor Preasentation Order

Qrdex 1 Qrder 2 Order 3
1 1 2
2 ] It
3 2 3
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Quder ¢ Qrder 5 Qrder 6
2 3 3
3 1 2
L 2 L

Nota. 1l = cold pressor task 2 = YELP visualization stressor 3 = heat

stimulator task.
order.

The scressors within each order were presented in descending
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Table 2 42
Mood and Pexaonalicy Variable Scores
Group

digh Low
Variable 1 sD g sD
Depression*® 16.14 15.71 13.01 17.65
Anxiecy*® 15.57 26.27 24.70 14.85
Frustration‘'* 25.87 26.73 10.65 15.66
Anger* 9.02 14.10 7.05 14.40
Fear*® 16.92 17.62 11.05 10.69
Excitement* 21.83 17.37 18.83 21.47
Arousal® 18.89 15.41 19.87 22.98
Astonished® 5.70 8.10 12.21 18.50
Happy* 46.70 20.02 44.55 27.76
Tired** 55.18 24.66 33.20 27.717
Bored* 26.59 19.93 16.75 19.23
Caln* 56.83 26.37 41.08 23.15
Drousy* 37.54 23.84 25.92 25.39
Distressed* 19.71 20.30 13.91 14.69
At Ease* 45.27 26.43 58.12 21.17
Tense* 33.99 25.14 23.56 18.26
Relaxed*® 47.50 23.08 53.34 23.75
Annoyed* 14.86 22.32 7.59 10.88
Global Symptom Index® 39.44 11.47 41.67 17.78
Somatization® 38.72 21.03 30.56 22.49
Obsessive-Compulsive® 44.33 11.84 37.28 17.73
Insecurity® 40.28 15.27 27.72 23.05
Depression-BSI® 29.89 19.17 22.56 20.96
Anxiety-BSI® 40.17 11.22 32.56 18.24
Hostilicy® 46.06 18.37 33.39 22.37
Phobia® 17.06 23.99 18.50 23.53
Paranoia® 33.11 24.03 23.44 26.24
Psychoticisa® 30.61 22.52 15.06 21.72
Neuroticism‘¥ 14.06 5.01 9.72 4.92
Extraversion® 13.33 3.56 11.22 4.82
Barsky & Klerman 9.72 2.47 9.50 2.66
Monitor* 10.89 2.95 9.17 4.15
Blunter* 4.44 2.23 3.9 2.65
Depression Total®* 17.06 9.82 10.17 7.82
State Anxiety' 35.94 12.91 33.00 11.06
Trait Anxiecy’ 42,72 11,93 36,66 15.19

Note. n = 18 for both groups. Data are expressed as mean and standard
deviation, as derived from personality and mood questionnaires. * = Perceive:
Impact Questionnaire. ° = Brief Symptom Index. °© = Eysenck Personality Inv

¢ = Miller Behavioral Style Scale. °* = Inventory to Diagnose Depression. =
State-Trait Anxiety Inv. * = p < .05 for entire sample means.
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Heart Rate Measurement for All Stressors by Group

Group
digh Low
Yeasursment Minuce 1 SR | sD
Reriod
Baseline oL 79.06 9.39 (18) 82.25 10.38 (18)
2 77.00 9.46 81.25 11.33
3 79.17 9.24 81.81 8.76
Cold 1 85.93 10.27 (15) 93.10 10.42 (10)
Pressor 2 86.50 11.41 89.50 10.82
Task 3 85.86 11.79 92.40 11.21
Cold 1 82.6464 12.00 88.70 11.58
Pressor 2 79.21 11.2% 73.50 23.33
Recovery 3 77.43  10.60 70.80 22.64
Heat 1 77.67 12.04 (18) 74.31 18.87 (16)
Stimulator 2 77.11 8.72 73.31 18.51
Task 3 76.72 10.11 73.00 18.88
Heat 1 82.33 9.13 80.62 20.78
Stimulator 2 79.78 20.48 78.44 20.48
Recovery 3 79.11 10.s58 78.12 20.01
YELP 1 78.06 10.03 (18) 76.12 19.02 (17)
Task 2 77.78 9.77 76.18 19.86
YELP 1 80.28 9.59 78.00 21.38
Recovery 2 77.28 10.10 77.59 20.56
Note. Data are expressed as mean and standard deviation. Numbers in

parentheses indicate the number of subjects completing each task.
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Visual Apalogue Scale Ratings for Cold Pressor Task by Group

Group: High (n=l5)

Sensory Intensity Unpleasantness

Iige h sD a4 sD
1 12.26 14.29 5.60 7.13
2 65.56 23.89 66.28 28.90
3 71.19 21.13 70.57 24.15
4 73.63 21.86 75.79 22.13
5 76.46 20.68 77.72 20.16
6 74.97 18.98 76.46 19.65
7 74.53 19.16 77.74 19.11
8 71.96 20.65 76.98 19.18
9 68.21 22.75 75.43 20.83
10 68.0S 22.35 73.64 22.50
11 65.97 23.58 69.16 25.62
12 64.93 21.93 71.95 18.94
13 67.346 19.44 70.52 20.79

Group: Low (n=10)

Sensory Intensity Unpleasantness

Iina 4 SR § SR
1 13.24 15.28 2.20 2.35
2 65.64 22.07 61.43 26.86
3 68.85 22.82 66.82 25.08
4 73.564 19.23 70.09 25.37
5 77.85 15.18 74.32 26.38
6 75.50 16.17 74.26 23.69
7 75.641 15.84 75.17 22.45
8 78.24 14.75 75.41 21.76
9 76.55 17.49 74.65 22.12
10 77.40 15.30 73.56 23.01
11 71.61 21.86 70.66 25.80
12 78.67 16.98 75.73 22.87
13 78.79 15.02 75.51 22.96

Data are expressed as mean and standard deviacion. Unequal n’s reflec:
the differing number of finishers in each group. Group membership is
determined by score on the MMPI scale 3.
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Viaual Analogus Scale Ratings for Heat Scimulacor Task

Temparacure g 50

Sensory Intensity (N=36)

35 16.09 15.48
43 29.19 14.67
45 29.38 13.99
47 50.86 17.46
48 48.36 17.41
49 58.65 16.77
51 70.63 14.90

35 8.16 10.51
43 18.29 12.49
45 23.64 11.92
47 50.26 17.97
48 42.36 16.23
49 53.92 20.33
51 62.71 19.48

Noce. Data are expressed as mean and standard deviation. The N of 36
reflects cotal subject number. Temperature is expressed in degrees Celsius.
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Group
High (n=18) Low (n=18)
Temparacuce it SR 4 sD
Sensory intensity ratings
35 18.07 18.03 14.11 12.65
43 28.35 14.76 30.03 14.95
45 31.80 15.94 26.96 11.67
47 56.35 16.47 45.38 17.11
48 54.82 20.84 41.90 10.09
49 57.99 19.21 59.31 14.46
51 70.78 17.79 70.47 11.86
Unpleasantness ratings
35 10.54¢ 13.31 5.78 6.18
43 19.88 13.42 16.70 11.65
45 24.90 13.40 22.37 10.46
47 46.45 18.75 54.08 16.82
48 39.21 15.23 45.51 17.00
49 49.43 22.86 58.41 16.91
51 59.22 22.60 66.21 15.64
Yote. Data are expressed as mean and standard deviation. Group membership is

determined by score on the MMPI scale 3.

Celsius.

Temperature is expressed in degrees
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Figure Captions

Figure 1. Mean heart rate for the heat stimulator task by group. Heart
rate is expressed in beats per minute. Minutes expressed as baseline

(-1, -2, -3), stressor (1, 2, 3), and recovery (+1, +2, +3).

Figure 2. Mean heart rate for the cold pressor task by group. Heart
rate is expressed in beats per minute. Minutes expressed as baseline

(-1, -2, -3), stressor (1, 2, 3), and recovery (+1, +2, +3).

Figure 3. Mean VAS ratings for sensory intensity and unpleasantness for
the cold pressor task for entire sample. VAS ratings made at 15 second

intervals.

Figure 4. Mean VAS ratings for sensory intensity and unpleasantness for
the cold pressor task for entire sample. VAS ratings made at 15 second

intervals.

Figure 5. Mean VAS ratings for sensory intensity and unpleasantness for
the heat stimulator task for entire sample. Heat pulses are expressed

in degrees Celsius.

Figure 6. Mean VAS ratings for sensory intensity for the heat

stimulator task by group. Heat pulses are expressed in degrees Celsius.
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Figure 7. Mean VAS ratings for unpleasantness for the heat stimulator

task by group. Heat pulses are expressed in degrees Celsius.



178




	Perceptual and Cognitive Abnormality Model of Hypochondriasis: Psychological Correlates of Amplification and Misinterpretation
	Downloaded from

	cra_per_002_R
	cra_per_004_R
	cra_per_006_R
	cra_per_008_R
	cra_per_010_R
	cra_per_012_R
	cra_per_014_R
	cra_per_018_R
	cra_per_020_R
	cra_per_022_R
	cra_per_024_R
	cra_per_026_R
	cra_per_028_R
	cra_per_030_R
	cra_per_032_R
	cra_per_034_R
	cra_per_036_R
	cra_per_038_R
	cra_per_040_R
	cra_per_042_R
	cra_per_044_R
	cra_per_046_R
	cra_per_048_R
	cra_per_050_R
	cra_per_052_R
	cra_per_054_R
	cra_per_056_R
	cra_per_058_R
	cra_per_060_R
	cra_per_062_R
	cra_per_064_R
	cra_per_066_R
	cra_per_068_R
	cra_per_070_R
	cra_per_072_R
	cra_per_074_R
	cra_per_076_R
	cra_per_078_R
	cra_per_080_R
	cra_per_082_R
	cra_per_084_R
	cra_per_086_R
	cra_per_088_R
	cra_per_090_R
	cra_per_092_R
	cra_per_094_R
	cra_per_096_R
	cra_per_098_R
	cra_per_100_R
	cra_per_102_R
	cra_per_104_R
	cra_per_106_R
	cra_per_108_R
	cra_per_110_R
	cra_per_112_R
	cra_per_114_R
	cra_per_116_R
	cra_per_118_R
	cra_per_120_R
	cra_per_122_R
	cra_per_124_R
	cra_per_126_R
	cra_per_128_R
	cra_per_130_R
	cra_per_132_R
	cra_per_134_R
	cra_per_136_R
	cra_per_138_R
	cra_per_140_R
	cra_per_142_R
	cra_per_144_R
	cra_per_146_R
	cra_per_148_R
	cra_per_150_R
	cra_per_152_R
	cra_per_154_R
	cra_per_156_R
	cra_per_158_R
	cra_per_160_R
	cra_per_162_R
	cra_per_164_R
	cra_per_166_R
	cra_per_168_R
	cra_per_170_R
	cra_per_172_R
	cra_per_174_R
	cra_per_176_R
	cra_per_178_R
	cra_per_180_R
	cra_per_182_R
	cra_per_184_R
	cra_per_186_R
	cra_per_188_R
	cra_per_190_R
	cra_per_192_R
	cra_per_194_R
	cra_per_196_R
	cra_per_198_R
	cra_per_200_R
	cra_per_202_R
	cra_per_204_R
	cra_per_206_R
	cra_per_208_R
	cra_per_210_R
	cra_per_212_R
	cra_per_214_R
	cra_per_216_R
	cra_per_218_R
	cra_per_220_R
	cra_per_222_R
	cra_per_224_R
	cra_per_226_R
	cra_per_228_R
	cra_per_230_R
	cra_per_232_R
	cra_per_234_R
	cra_per_236_R
	cra_per_238_R
	cra_per_240_R
	cra_per_242_R
	cra_per_244_R
	cra_per_246_R
	cra_per_248_R
	cra_per_250_R
	cra_per_252_R
	cra_per_254_R
	cra_per_256_R
	cra_per_258_R
	cra_per_260_R
	cra_per_262_R
	cra_per_264_R
	cra_per_266_R
	cra_per_268_R
	cra_per_270_R
	cra_per_272_R
	cra_per_274_R
	cra_per_276_R
	cra_per_278_R
	cra_per_280_R
	cra_per_282_R
	cra_per_284_R
	cra_per_286_R
	cra_per_288_R
	cra_per_290_R
	cra_per_292_R
	cra_per_294_R
	cra_per_296_R
	cra_per_298_R
	cra_per_300_R
	cra_per_302_R
	cra_per_304_R
	cra_per_306_R
	cra_per_308_R
	cra_per_310_R
	cra_per_312_R
	cra_per_314_R
	cra_per_316_R
	cra_per_318_R
	cra_per_320_R
	cra_per_322_R
	cra_per_324_R
	cra_per_326_R
	cra_per_328_R
	cra_per_330_R
	cra_per_332_R
	cra_per_334_R
	cra_per_336_R
	cra_per_338_R
	cra_per_340_R
	cra_per_342_R
	cra_per_344_R
	cra_per_346_R
	cra_per_348_R
	cra_per_350_R
	cra_per_352_R
	cra_per_354_R
	cra_per_356_R
	cra_per_358_R
	cra_per_360_R
	cra_per_362_R
	cra_per_364_R
	cra_per_366_R
	cra_per_368_R
	cra_per_370_R
	cra_per_372_R
	cra_per_374_R
	cra_per_376_R
	cra_per_378_R
	cra_per_380_R
	cra_per_382_R
	cra_per_384_R
	cra_per_386_R
	cra_per_388_R

