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ABSTRACT

Title of Dissertation: Cardiovascular Changes During
Dialogue

Patricia Liehr, Doctor of Philosophy, 1987
Dissertation Directed By: Dr. Sue Ann Thomas

Associate Professor 
Graduate School of Nursing

This study was designed to explore the experience of 
listening, noting how listening was distinct from talking 
and from silence. There was interest in the potential for 
listening to engender lowered physiological arousal. 
Listening was defined within an interpersonal context, as 
one person listened to another tell a story. Clinical 
experience has demonstrated that persons who are listening 
to a clinician share a story often relax. 
Psychophysiological measures were used to assess the 
experience of listening.

Cardiovascular parameters (mean arterial pressure, 
systolic blood pressure, diastolic blood pressure, heart 
rate, skin temperature) and eye contact (videotaped data) 
were measured during listening. Individual tendency to 
become engrossed with environmental stimuli was measured 
prior to listening, using the Tellegen absorption measure. 
Following listening, personal descriptions of listening 
were recorded using an interview format.

Physiological monitoring occurred during silence, 
talking and listening. Measurements were made every minute 
for eighteen minutes during silence prior to dialogue
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(listening or talking), during dialogue and during silence 
following dialogue. Dialogue tasks (listening and talking) 
were randomly assigned.

Data were analyzed using repeated measures ANOVA with 
cardiovascular indicators serving as dependent measures. 
The two dialogue tasks had differing cardiovascular
effects. Both talking and listening resulted in heightened 
physiological arousal, but talking was significantly more 
arousing than listening. The calming effects of listening 
to another person speak altered blood pressure after 
listening. Absorption levels, eye contact during listening 
and personal descriptions of listening had no main effects 
on cardiovascular changes during listening.

Women were generally more relaxed than men, listening 
to a female researcher tell a story. Persons who talked 
before they listened to a story were more relaxed
throughout the research procedure. The heartfelt quality 
of stories shared in the clinical setting was not captured 
in the research setting. Stories told to engender the 
listening task in the research protocol assumed meaning 
unique to that setting and experience. The power of human 
interaction to effect bodily change was highlighted in this 
study.
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CHAPTER I 

STATEMENT OF THE PROBLEM 

Introduction
As early as 1860, Nightingale established the idea that 

the environment was the single most important factor 
influencing health. Notes on Nursing provided detailed 
explanations regarding the importance of cleanliness and 
ventilation. To nurse the room as well as the patient 
(Nightingale, 1876) was central to Nightingale's treatise 
on nursing.

Nightingale's view of environment extended beyond the 
hygienic issues already addressed. Other important 
dimensions of environment (1860) included: variety, such
as the introduction of colored flowers to the patient's 
room, and noise, such as messages spoken from behind the 
patient or from such distance that words were not intel
ligible. in discussing the effect of variety represented 
by a bunch of colored flowers, Nightingale (1860) said:

People say that the effect is only on the mind. It 
is no such thing. The effect is on the body, too. 
Little as we know about the way in which we are 
affected by form, colour, and light, we do know 
this, that they have an actual physical effect.
(P- 59)

Under the heading of "noise", Nightingale (1860) cited the 
effect of indiscriminate interpersonal activities on the 
body:
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2
Always sit within the patient's view, so that when 
you speak to him he has not painfully to turn his 
head round in order to look at you. Everybody 
involuntarily looks at the person speaking. If you 
make this act a wearisome one on the part of the 
patient you are doing him harm. (p. 49)

Nightingale believed that environment strongly affected
health. Further, she recognized that interpersonal
interactions were an important dimension of an individual's
environment.

More recently, in an overview of the discipline of 
nursing, Donaldson and Crowley (1978) cited three themes 
which nurse scholars use to describe the essence of 
nursing. One of these themes is reflective of the
influence of Nightingale more than 100 years after Notes on 
Nursing: "Concern with the patterning of human behavior in 
interaction with the environment in critical life situa
tions" (p. 113). Nursing is concerned with the interaction 
of human beings with their environment and since the time 
of Nightingale this concern has been documented in the 
nursing literature (Donaldson & Crowley, 1978).

A central premise of Rogers' (1970) theory of nursing 
is that: "Man and environment are continuously exchanging
matter and energy with each other" (p. 54). Although 
stated in the language of physics, Rogers' premise can be 
understood within the context of empirical knowledge 
outlined by Nightingale. Rogers herself provides examples 
which move the premise from a theoretical construct to an 
empirical phenomenon of everyday existence:
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It is well known that man is subject to a range of 
influences that need not be physically at hand for 
their impact to be highly significant. in these 
days of rapid transit, family members may be long 
distances from one another. One would scarcely 
deny that the young child away at camp for the 
first time is nonetheless an influencing factor for 
his parents during his absence, and vice versa.
(p. 53)

Human interaction with environment is a concept which is 
relevant for nursing. It is a concept with roots in the 
history of nursing, and, at the same time, one with 
potential for offering understanding of human health in the 
years ahead. Interpersonal interaction is a dimension of 
human interaction with environment. Each person's way with 
the other effects change which is reflected in one's 
health.

Human Interaction and Bodily Change 
No human interaction can occur without bodily change. 

Each individual's interaction with another, whether nurse 
with patient, mother with infant or salesman with buyer, is 
accompanied by physiological change (Lynch, 1985). Even 
infant interactions in the newborn nursery are accompanied 
by physiological alterations (Hall, Thomas, Friedmann & 
Lynch, 1982). While awake during the first three days of 
life, lowest heart rates and blood pressures occurred 
during periods of lying quietly alone. Highest heart rates 
occurred during crying and highest blood pressures during 
sucking. Each of these infant activities implies varying 
human interaction.
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In a single case study of a 6-month-old baby and 

mother, the baby's blood pressure and heart rate were 
monitored during breast feeding and while the pair 
participated in a brief cooing interchange. A dramatic 
downward shift in heart rate and blood pressure accompanied 
the en face cooing interaction (Hall, 1983) during which 
the mother softly spoke to her baby. Human interaction, 
represented by the mother's and baby's attention to each 
other was accompanied by lowered physiological arousal for 
the infant.

Another important facet of human interaction, the 
simple act of touching, profoundly alters human physiology 
(Drescher, Whitehead, Morrill-Corbin, & Cataldo, 1985; 
Lynch, Flaherty, Emrich, Mills, & Katcher, 1974; Lynch, 
Thomas, Mills, Malinow, & Katcher, 1974; Lynch, Thomas, 
Paskewitz, Katcher, & Weir, 1977). Many nursing activities 
involve touching as an integral dimension. Whether giving 
a bath, changing a dressing, taking a pulse or starting an 
intravenous infusion, nurses often touch patients. Each of 
these nursing strategies is a human interaction which 
extends well beyond its step-by-step procedural format to 
effect bodily change not anticipated in the simple 
execution of the activity.

Other strategies used by nurses in everyday practice 
rely primarily on an interaction characterized by dialogue 
rather than touch. As with touch, dialogue is reflected in
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instantaneous bodily change. Blood pressure and heart 
rate increase during speaking and decrease during silence 
(Lynch, Long, Thomas, Malinow, & Katcher, 1981; Lynch, 
Thomas, Paskewitz, Malinow, & Long, 1982; Thomas, 
Friedmann, Noctor, Sappington, Gross, & Lynch, 1982). The 
nurse employing a relaxation monologue or teaching a 
diabetic patient or listening to a patient's life story 
during an intake interview is participating in a human 
interaction which is accompanied by instantaneous bodily 
change for both the patient and the nurse.

While bodily responses to touching and talking have 
been studied extensively (Lynch, 1977; Lynch, 1985) using 
cardiovascular indicators, no research attention has been 
directed toward understanding the human response to 
listening. Listening is often equated with quiet, and 
lowered levels of physiological arousal which occur during 
quiet are credited to listening (Lynch, 1985). As was 
demonstrated by the case study of the infant and mother, 
human interaction characterized by attending and shared 
dialogue has the capacity to engender lowered physiologic 
arousal as measured through the cardiovasculature. This 
research was designed to explore the phenomenon of 
listening with interest in the potential of listening to 
trigger lowered physiological arousal.
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Purpose of the Study 

The purpose of this study was to describe the 
experience of listening, with particular emphasis on 
distinguishing listening from talking and from silence. 
There was interest in listening's capacity for triggering 
lowered physiologic arousal. In an ethnoscientific study 
designed to understand the essence of extending comfort, 
Morse (1983) reported that the domain of comfort included 
three main dimensions: touch, talking, and listening.
Each of these dimensions has already been noted as central 
to nursing; and both touching and talking have been 
associated with bodily change through research data. 
Although studies which investigated physiologic change 
during talking (Lynch, Thomas, Long, Malinow, Chickadonz, & 
Katcher, 1980; Thomas, Friedmann, Lottes, Gresty, Miller, & 
Lynch, 1984) also measured change during quiet while 
another person may be talking, one cannot assume that quiet 
is listening. An individual may be listening while quiet 
but this is not necessarily the case. This study inves
tigated cardiovascular change while listening to another 
person speak. It is known that quiet moments can be
distinguished from talking moments through cardiovascular 
change; it is likely that quiet moments characterized by 
listening are distinct from ones during which silence is 
not accompanied by listening.
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The underlying premise guiding this study was that 

human interaction is accompanied by bodily change. 
Listening is an important dimension of human interaction 
and understanding how listening affects the cardiovascular 
system provides insights into one facet of bodily change. 
Personal descriptions of listening, eye contact during 
listening, and individual tendency to become absorbed with 
environmental stimuli were evaluated to clarify the 
listening-cardiovascular system link.

Theoretical Framework 
The theoretical framework which provided a foundation 

for this study conceptualizes human interaction as an 
essential dimension of health. Buber (1965) studied human 
interaction and described I-Thou interrelationship. I-Thou 
meetings occur when one individual makes him or herself 
truly present to another. This interhuman realm of 
relating Buber distinguished from the social realm, noting 
that the social realm includes I-It as well as I-Thou 
relationships. "Many interpersonal relations are really 
characterized by one person's treating the other as an 
object to be known and used (p.26)."

I-Thou relations are dialogues in which one person is 
with the other not as object but as subject. Buber notes 
that the meaning of dialogue, is found in neither one or 
the other person, nor in both added together, but in the 
interchange persons co-create moment to moment.
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The dynamic nature of dialogue has been studied by 
Lynch (1985). Lynch can be credited with linking human 
interaction with moment to moment physiological change 
(1977, 1985). He moved the metaphor of "heart to heart" 
communication into the realm of scientific investigation, 
documenting cardiovascular expression of relationship 
occurring during dialogue. Dialogue is man's unique way of 
sharing meaning with others. It is not isolated to speak
ing, but includes silence as well; it is not limited to 
overt behaviors but can be recorded as changes in cardiac 
activity. Physiologic expression of relationship is as 
much a way of expressing the meaning of the moment as are 
spoken words, gestures, or movement. In many instances, 
the language of one's physiology is a more accurate 
expression than either words or behavior.

The work of Thaler-Singer (1974) provides a construct, 
engagement-involvement, which bridges human interaction, 
dialogue, and bodily change. Thaler-Singer introduced 
engagement-involvement as a concept which was central to 
psychophysiological research.

"It is that central phenomenon which suggests a 
person is locking into, actually investing in a 
transaction...It includes features of attention, 
alerting arousal, affect, activation but refers to 
more than each of these. The term engagement- 
involvement is offered in an effort to capture the 
extent of the invested involved engagement 
indicated by a person at specified points in 
time." (p. 2)
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Thaler-Singer outlined five ways one may be 
engaged-involved:

1) A cruising level is described as a background 
level which focuses on stylistic traits rather 
than moment to moment changes.

2) Brief alertings occur many times throughout
the day, when an individual directs attention to 
avoid tripping over a chair or recognizes a person 
passing on the street. Brief alertings are 
accompanied by recovery or springback periods.

3) More sustained high levels of enagement- 
involvement occur over great parts of each day for 
most persons.

4) Periods of brief withdrawal follow alerted states.
5) Sustained withdrawals are recognized as 

unresponsive periods of rest and restitution, 
accompanied by immobility and quiescence.

This list of ways one may be engaged-involved 
highlights a rhythm, which includes peaks, valleys, and 
baseline levels of participation with others. Touching, 
talking, and listening present as opportunities for 
becoming engaged-involved many times over the course of a 
typical day. Both listening and talking generally entail 
more time and energy than brief alertings which stimulate 
momentary divergence. Listening may best be described as 
an example of the peak of the rhythmical process of 
engagement-involvement as described by Singer: to listen 
requires a more sustained high level of engagement- 
involvement.

For this study, multiple facets of the listening 
experience were measured. The physiological expression of
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listening was measured using cardiovascular indicators 
(blood pressure, heart rate, and skin temperature). The 
personal expression of listening was recorded during an 
interview as feelings and thoughts associated with 
listening were queried. These thoughts and feelings were 
distilled, using content analysis, to describe an attending 
(experientially or instrumentally) or defending nature 
while listening. Tendency for absorption with
environmental stimuli was measured to assess the influence 
this trait characteristic had on listening, and eye contact 
during listening was recorded to provide yet another view 
offering to enhance understanding of the phenomenon of 
listening to another person speak.

The theoretical framework for this study accepts each 
man's connectedness with one another. It was built on a 
belief that truly human phenomena could only be understood 
in the context of connectedness, and each individual 
expresses connectedness physiologically. it also
recognizes that the complexity of human experience dictates 
a multi-faceted approach for studying listening.

Research Question

Question and Hypotheses
The following general research question provided a 

foundation for this study: What is the potential of
listening to trigger lowered physiological arousal?
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Specific hypotheses follow.

a. Individuals' mean arterial pressure (MAP), systolic 
blood pressure (SBP), diastolic blood pressure (DBP), and 
heart rate (HR) will be higher during talking than when 
these same individuals are listening while another is 
talking.

b. Individuals' MAP, SBP, DBP, and HR will be higher 
during talking than when these same individuals are 
silently present with another silent individual.

c. Individuals' MAP, SBP, DBP, and HR will be higher 
during silent presence with another silent individual than 
while listening while another is talking.

d. Skin temperature (ST) during listening will be 
higher than skin temperature during talking.

e. ST during talking will be lower than ST during 
silent presence with another silent individual.

f. ST during listening will be higher than ST during 
silent presence with another silent individual.

g. The difference between cardiovascular changes during 
silent presence with a silent other and talking will be 
greater than the difference between the cardiovascular 
changes during silent presence with a silent other and 
listening while another is talking.

h. There is a difference in cardiovascular changes 
during listening, relative to whether an individual is 
listening to a personal story or a folk tale.
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i. Individuals who show a tendency to become highly 

absorbed with environmental stimuli will experience greater 
decreases in MAP, SBP, DBP, and HR during listening than 
individuals who show a tendency for low absorption.

j . Individuals who show a tendency to become highly 
absorbed with environmental stimuli will demonstrate higher 
skin temperature during listening than individuals who show 
a tendency for low absorption.

k. Men and women differ in their cardiovascular 
changes during listening.

1. Individuals who maintain longer periods of eye 
contact with the speaker while listening will have lower 
MAP, SBP, DBP, and HR than persons who maintain shorter 
periods.

m. Individuals who maintain longer periods of eye 
contact with the speaker while listening will have higher 
ST than persons who maintain shorter periods.

n. Persons who describe listening as an experience of
defending will have higher MAP, SBP, DBP, and HR during
listening than persons who describe listening as an 
experience of attending.

o. Persons who describe listening as an experience of 
defending will have lower ST during listening than persons 
who describe listening as an experience of attending.

p. Persons who describe listening as attending in an
instrumental way will have higher MAP, SBP, DBP, and HR
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than persons who describe attending in an experiential way.

q. Persons who describe attending in an instrumental 
way will have lower ST than persons who describe attending 
in an experiential way.

Theoretical Definitions of Major Concepts 
Talking: A sharing of self through language, occurring
while engaged-involved with another.
Listening: A high level of engagement-involvement during
which an individual attends to what another is saying. 
Attending: Interactive mode distinguished by participative
presence with another which varies in intensity.
Attending Experientially: I-Thou interrelating charac
terized by one's true presence with another and willingness 
to dwell with dialogue.
Attending Instrumentally: i-lt interrelating characterized
by distancing from the other while engaging in evaluative 
activity during dialogue.
Defending: Interactive mode distinguished by one person's
rejection of the other's ideas, feelings, and thoughts. 
Absorption: An individual's tendency for complete
attentional involvement during which perceptual, 
imaginative, and ideational faculties are fully engaged 
(Pekula, Wegner & Levine, 1985).
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Operational Definitions 

Cardiovascular changes; The response of the heart and 
vasculature to varying dialogue conditions (quiet, talking, 
listening) as measured by mean arterial pressure, systolic 
blood pressure, diastolic blood pressure, heart rate 
(measured by Dinamap 845) and skin temperature (measured by 
T-102 monitor).
Diastolic blood pressure: The lower limit of oscillation
amplitude as measured by the Dinamap 845.
Listening: A period of time (approximately 3 minutes)
during which the researcher tells the subject a fable
entitled "A Single Grain of Rice" or a personal story
entitled "Sister Gonzaga and Me" (Appendix ).
Mean arterial pressure: The point of maximal oscillation
amplitude as measured by the Dinamap 845.
Eye contact: Proportion of seconds of eye contact while
listening to a story, as recorded on videotape.
Silence presence with another silent individual: A period
of time (3 minutes) during which the researcher and subject 
sit together in silence.
Skin temperature: The temperature of the skin, measured by
a transducer (DP Systems, T-100) placed on the middle 
finger of the hand opposite the arm being used for blood 
pressure assessment.
Systolic blood pressure: The upper limit of oscillation
amplitude as measured by the Dinamap 845.
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Talking: A period of time (approximately 3 minutes) during
which the subject is asked to speak about a particular 
familiar topic, such as job responsibilities, and daily 
activities.
Tend ency for absorption; An individual's trait for 
responsiveness to engaging environmental stimuli as 
measured by the absorption scale of the Multidimensional 
Personality Questionnaire (Tellegen, 1982).

Significance
Speaking and listening are essential dimensions of 

human existence. There is hardly a moment of wakefulness 
which cannot be characterized as speaking or listening 
time. This study was conducted to enhance understanding of 
the meaning of listening for health. Particular attention 
was directed to consider the potential of listening to be 
accompanied by lowered physiological arousal as measured 
through cardiovascular indicators.

Stress or persistent heightened physiological arousal 
has been suggested to be the major cause of death among 
adults in modern society (Sterling & Eyer, 1981). 
Cardiovascular, renovascular, and cerebrovascular disease, 
which are readily linked to stress through the mediation of 
hypertension, account for 55% of the total annual deaths in 
the United States (Goldman & Cook, 1984; Whisnant, 1984). 
Given these facts, it is apparent that information 
regarding cardiovascular change during everyday
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communication activities may offer important insights into 
the way dialogue effects health.

This study complements the current body of literature 
which cites increases in blood pressure and heart rate 
during talking and decline in these cardiovascular 
indicators during quiet (Lynch, 1985). The major 
conceptual contribution of this study is the structured 
evaluation of cardiovascular change during listening, an 
important facet of dialogue. The study distinguished 
listening from quiet and questioned the assumption that 
listening is expressed as lower physiological arousal than 
quiet. It is the first empirical investigation of the 
body's response to listening.

A measurement contribution of the study is the 
recording of skin temperature during dialogue. Skin 
temperature provides a general measure of cardiovascular 
status which has not been considered in previous 
investigations of dialogue and bodily change. Physio
logical changes associated with heightened arousal include 
elevated blood pressure and heart rate and vasoconstriction 
in the periphery (Allen, 1983). Conversely, relaxation is 
accompanied by lowered blood pressure and heart rate and 
vasodilitation in the periphery. The question of whether 
listening is accompanied by lowered physiological arousal 
can be addressed more explicitly with the addition of skin 
temperature assessment.
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Other dimensions of human nature and human interaction 

which may influence or add clarity to the listening- 
cardiovascular system link were explored. Unlike talking, 
listening requires a "passive" activity on the part of the 
subject. There is no way to objectively confirm that an 
individual is listening. The passive nature of listening 
necessitated descriptive data which provided an opportunity 
to query the meaning of the cardiovascular data from the 
perspective of the subject.

Eye contact during listening was used to evaluate the 
listener's engagement with the speaker. Two decades of 
research document continuous refining of visual attention 
as a measurement of interpersonal engagement (Scherer & 
Ekman, 1982). A record of eye contact allowed quantifi
cation which is theoretically predictive of engagement and 
listening.

Theory regarding absorption proposes that an 
individual's essential nature inclines him/her to parti
cipate differentially with potentially engaging stimuli 
(Tellegen,1982). The absorption instrument was adminis
tered to provide yet another view of listening. Thus, the 
study incorporated multiple approaches to aid in under
standing listening, addressing criticisms that attentional 
phenomena cannot be adaquately explained by studying simple 
linear relationships (Barry & Maltzman, 1985; Turpin, 
1986).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



18
The significance of this study for nursing centers in 

its focus on human interaction and bodily change. 
Listening is integral to nursing activities. Generally, 
the nurse is expected to assume the role of listener, and 
the patient is encouraged to speak. Given reported 
knowledge (Lynch, 1985) regarding talking and cardio
vascular change, nurses are required to evaluate the wisdom 
of encouraging monologues, particularly for patients with 
cardiovascular disease.

Little is known about the effect of listening on the 
cardiovasculature. Relaxation strategies are one sort of 
nursing intervention which employ monologues by the nurse 
while the patient listens. During the past ten years 
relaxation has evolved from an avant-garde trend to an 
acceptable nursing strategy (Brallier, 1982; Guzetta & 
Dossey, 1984; Horowitz, Fitzpatrick, & Flaherty, 1984; 
Kolkmeier, 1982; Nath & Rinehart, 1979; Scandrett & Uecker, 
1985; Snyder, 1984; Tamez, Moore, & Brown, 1978). Ada 
M. Lindsey (1983) in a review of phenomena and physio
logical variables of relevance to nursing enumerated 
relaxation as one category on her list of "nursing 
therapeutics." The nurse using a relaxation strategy is 
inviting the patient to listen in a way which is seldom 
requested in the clinical setting. Besides contributing 
knowledge which is applicable to the nurse's use of 
relaxation strategies, this study provides a physiological
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perspective of a communication activity which is central to 
nursing practice.

Given the current increases in stress-related illness, 
nursing's rising interest in modalities for relaxation and 
the essential place of listening in everyday activity, it 
is necessary to clarify the complex meaning of listening 
for health. This study extends general knowledge of 
cardiovascular change during dialogue; it contributes to 
nursing's theory base by investigating human interaction, a 
central theme of importance for the discipline of nursing 
(Donaldson & Crowley, 1978).

Outline for the Study 
The study addressed the human experience of listening, 

to assess its potential for triggering lowered physio- 
physiological arousal. In Chapter II a review of the 
research regarding bodily change associated with inter
personal interaction, engagement-involvement, and dialogue 
will be reported. Chapter III includes results from a 
preliminary study and the research methodology and design 
for this study. Research findings are reported in Chapter 
IV, and Chapter V summarizes the study, discussing findings 
and noting conclusions and recommendations for future 
research.
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CHAPTER II 

LITERATURE REVIEW 

Introduction
The significance of human interaction for health will 

be the central theme of this chapter. In the chapter the 
literature concerning bodily change associated with 
interpersonal interaction, engagement-involvement, and
dialogue is reviewed. Pertinent theory and research will 
be reported, formulating a basis for the current study.

There is a growing body of knowledge which recognizes 
the power of human companionship to alter health (Berkman, 
1985; Berkman & Syme, 1979; Engel, 1968, 1971; Lynch, 1977; 
Ruberman, Weinblatt, Goldberg & Chaudhary, 1984; Sterling & 
Eyer, 1981). Martin Buber's (1969) adage that "a soul is 
never sick alone, but always in a betweeness...a situation 
between it and another existing being" (p. 47) is supported 
by the research literature. Mortality rates for the major 
causes of death in the United States are consistently 
higher for divorced persons as compared with married 
persons (Lynch, 1977; Sterling & Eyer, 1981). The impact 
of these mortality figures led Lynch (1977) to describe the 
"Broken Heart" as a medical reality rather than simply a 
poetic metaphor. Human interaction is expressed in bodily 
change, and disruption in one's interaction patterns may 
lead to pathological change and even to death.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



21
Interpersonal Interaction 

The Research Interview in the Laboratory Setting
In the 1950s, initial investigation of interpersonal 

interaction and bodily change was begun by Reiser and his 
colleagues (1951). The work was correlational in nature. 
Associations between important life events and hypertension 
(Reiser, Brust, & Ferris, 1951; Reiser, Rosenbaum, & 
Ferris, 1951) were documented and the researchers began to 
study the impact of the experimenter on the subject in the 
research situation (Reiser, Reeves, & Armington, 1965; 
Reiser, Thaler, & Winer, 1955; Weiner, Thaler-Singer, & 
Reiser, 1962). Studies were developed on the premise that 
physiologic changes recorded in the laboratory are best 
understood within the context of the subject's responses to 
the totality of the experimental situation (laboratory, 
instruments, and examiner) as well as to the specific 
manipulations imposed by the researcher. The researchers
recognized the participative nature of the research setting 
and, instead of trying to control it, they studied it.

In a study of 230 hypertensive patients (Reiser, Brust, 
& Ferris, 1951), individuals who had the most enduring 
relationships with their physicians were most likely to 
improve their functional capacity. Five treatment groups 
for hypertension ranged from short-term (2 weeks average) 
medical intervention to long-term (21 months average) 
medical and psychiatric intervention which emphasized a
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reassuring patient-doctor relationship. This therapeutic 
relationship was directed toward improved functioning of 
individuals in their environments, rather than curing 
hypertension. Subjects involved in long-term intervention 
had fewer symptoms, lower blood pressure, and better 
functional capacity at the completion of the treatment 
intervention. The researchers noted that the patient 
improved as the physician became more confident and less 
focused on a cure.

Research directed toward examining the effects of man 
studying man (Reiser et al., 1955) was undertaken with a 
sample of 48 military personnel. The researchers 
manipulated the military rank of the experimenter. The
protocol for the study consisted of hook-up to physio
logical monitors; entry measurements including blood 
pressure (auscultation) and heart rate; 20 minutes of rest 
followed by resting physiological measures; casual
conversation with the researcher, and a final set of 
physiological measurements. Enlisted men related
differently to an investigator who was a peer as compared 
to one who was an officer. "Griping" was increased with 
the peer investigator, and blood pressures were consis
tently lower for this group following the conversation 
period, even though all subjects demonstrated higher
pressures following conversation than following rest.
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Once again using a sample of military personnel, 

Weiner, Singer, and Reiser (1962) found that blood pressure 
changes are related to the fact that something is being 
communicated and to the intensity of the communication 
rather than the content of the communication. In this 
study, three groups of enlisted military personnel were 
examined (45 healthy, 28 with evidence of duodenal ulcer, 
and 31 with essential hypertension). The subjects were 
asked to tell a story about three different Thematic 
Apperception Test cards while cardiovascular activity was 
being monitored. Subjects with hypertension and duodenal 
ulcers were cardlovascularly hyporesponsive when compared 
to normal subjects. Hypertensives were described as 
distant, uninvolved, and detached in their storytelling. 
However, when this detachment was abandoned, the 
hypertensive subjects demonstrated cardiovascular 
hyperactivity as compared with other subjects.

Further work (Hardyck, Thaler-Singer, & Harris, 1962) 
in this area demonstrated that involvement with an 
interviewer, rather than affect, was related to increased 
blood pressure in a sample of 6 hypertensive women. Data 
were gathered using the ausculatory technique; the blood 
pressure recorder was located in a room adjoining the 
research room. The researcher conducted an information- 
gathering interview and accurately predicted when blood 
pressures were highest by judging maximum involvement of
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the subject in the interview process. Cardiovascular 
change was independent of interview content and emotional 
content in this and other studies (Innes, Millar, & 
Valentine, 1959).

Innes and colleagues (1959) found that novelty, as it 
emerged in an interview situation, was related to pressor 
effects, regardless of feeling tone. This finding led the 
researchers to conclude that an alerting mechanism may be 
the source of blood pressure increases during interview. 
Peak pressor effects were associated with interview 
segments which included a high density of self references 
for hypertensive, normotensive, and psychoneurotic 
subjects. Generally, cardiovascular responses noted during 
interview were related to the interaction of the subject 
with the researcher rather than the content of the 
interview or the emotion expressed during the interview. 
If subjects could effectively insulate themselves from 
engagement with the researcher, a dampened cardiovascular 
response was noted; an intensified response was associated 
with involvement with the researcher. In a study of 4 
psychiatric patients, Sachar, Mason, Kolmer, and Artiss 
(1963) found endocrine changes eight times those of normal 
range when subjects were experiencing "turmoil". Their 
data indicate that endocrine secretion is associated with 
the effectiveness of defenses used by the patient: the
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more effective the defense, the less physiological upheaval 
experienced.

Lynch, Thomas, and colleagues at the University of 
Maryland have been studying the impact of interpersonal 
phenomena on the cardiovascular system for nearly two 
decades. Their recent work introduced a perspective which 
has important implications for interpreting the literature 
reviewed thus far: blood pressure and heart rate increase
during speaking. This effect has been observed in 98% of 
over 1,000 subjects studied (Thomas, Friedmann, Lottes, 
Gresty, Miller, & Lynch, 1984). Although this supporting 
literature will be reviewed in more detail later in this 
chapter, it is introduced at this point to call attention 
to the complex nature of human interaction and highlight 
another view one might take when interpreting interview 
data. None of the studies using interviews in their 
protocols focused on whether cardiovascular change was 
evident for quiet as compared with speaking moments. Even 
when investigators (Weiner et al., 1962) noted the absence 
of physiological change when subjects weren't speaking or 
identified pressor effects during interview (Innes et al., 
1959), no systematic attempt was made to consider the 
implications of the finding.
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Social Interaction: From the Research to the Clinical
Setting

The early work of Lynch, Thomas, and colleagues 
centered on human interaction characterized by touching. 
Lynch and McCarthy (1967), working with dogs, noted that 
petting had a calming effect on the cardiovasculature in 
spite of painful stimuli. In a recent study (Drescher, 
Whitehead, Morrill-Corbin, & Cataldo, 1985), these findings 
were tested with human subjects. Twenty subjects were 
touched on the wrist while at rest and during immersion of 
the hand in ice water. The effect of touch was compared to 
that of alpha biofeedback for the resting and the ice water 
condition. Touching was associated with lower heart rates 
than alpha biofeedback before and during the ice water 
condition, but subjective description of the painfulness of 
the ice water was not altered by touching. Subjects 
reported that being touched was more pleasant and relaxing 
than alpha biofeedback.

Although laboratory settings provide the researcher 
with the potential for maximum control, there is a question 
regarding the generalizability of these findings to 
clinical settings. The effect of human touch on patients 
in acute care settings has important implications for 
health. The simple act of touching during routine nursing 
procedures is accompanied by significant cardiovascular 
change (Lynch, Flaherty, Emrich, Mills, & Katcher, 1974;
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Lynch, Thomas, Mills, Malinow, & Katcher, 1974; Mills, 
Thomas, Lynch, & Katcher, 1976; Thomas, Lynch, & Mills,
1975). These effects were identified even when subjects
were immobilized and respirations were controlled with the 
use of d-tubocurarine (Lynch, Flaherty, Emrich, Mills, & 
Katcher, 1974).

This study of curarized patients (Lynch et al., 1974) 
presents a case study which has particular relevance for 
one idea that has surfaced repeatedly in the literature 
reviewed thus far: one's level of involvement during
social interaction is an essential factor effecting
physiological change. The researchers report on a patient 
who had recently been curarized and ventilated and was the 
subject of participant-observation study. Immediately 
after curare administration, a group of seven physicians 
entered the patient's room and began discussing his case at 
the bedside; his heart rate rose above 110 beats per 
minute. The only other time an increase of this magnitude 
was recorded was during endotracheal suctioning when he was 
taken off the respirator several times in one minute.

In the following passage, Nightingale (1860) warns her 
reader of the effect of this sort of interaction.
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I have often been surprised at the thoughtlessness 
(resulting in cruelty, quite unintentionally) of 
friends or of doctors who will hold a long 
conversation just in the room or passage adjoining 
to the room of the patient, who is either every 
moment expecting them to come in or who has just 
seen them and knows they are talking about him. If 
he is an amiable patient, he will try to occupy his 
attention elsewhere and not to listen— and this 
makes matters worse— for the strain upon his 
attention and the effort he makes are so great that 
it is well if he is not worse for hours after.
(P- 45)

The importance of human interaction for bodily change is 
suggested by Nightingale in this passage. By her
evaluation, involvement of the patient in this sort of an 
interaction is capable of causing such "irritation of the 
mind" that "death may ensue" (p. 46).

Engagement-involvement becomes a central theme when
reviewing the literature linking human interaction with
bodily change. The process of man interacting with man,
rather than the content of the interaction, is an important 
factor contributing to physiological change. In a meta
analysis (Lynch, Thomas, Paskewitz, Malinow, & Long, 1982) 
of 35 blood pressure studies, researchers found that 
therapeutic interventions (participants labelled 
"patients") resulted in blood pressure reductions twice the 
magnitude of those reported in experimental interventions 
(participants labelled "subjects"). Implicit in this 
finding is the idea that one's way of being engaged as a 
subject in a research project is different than one's way 
of being engaged as a patient, even when the content of the
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interaction (a variety of behavioral strategies to promote 
relaxation) is similar. Interactions between individuals 
cannot be easily categorized and quantified in linear 
formulations. "Much of the literature is based upon over
simplified stimulus-response and fixed energy systems 
conceptualizations of organisms, whereas the need in 
psychophysiological research is to reason in systems terms, 
to consider processes, durations, transaction and movement 
across phases" (Thaler-Singer, 1974, p. 11).

Engagement-Involvement 
Engagement-involvement is a phenomenon (Thaler-Singer,

1974) which includes features of attention, alerting, 
arousal, affect, activation, and more: "it is that central
phenomenon which suggests a person is locking into, 
actually investing in a transaction" (p. 2). Each of these 
features of engagement-involvement overlaps with others so 
that a discussion of alerting may also include information 
about arousal or affect. Not only do the features overlap 
but each varies in intensity, duration, and direction 
(Thaler-Singer, 1974). As the engagement-involvement 
literature is reviewed, "alerting" and "attention" serve as 
themes which introduce the reader to the pertinent theory 
and research. "Intensity", one quality of engagement- 
involvement, familiarizes the reader with another view of 
the phenomenon, as does "absorption", a concept closely 
linked to engagement-involvement.
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Alerting/Orienting
Sokolov (1960) described the orienting reaction (OR) as 

a non-specific reflex evoked by a perceptible stimulus 
change, in which both man and animal attend to change in 
their environment with maximum efficient uses of senses. 
Another attentional phenomenon closely associated but 
distinct from the orienting reaction is the defensive 
reaction (DR). The following chart compares the OR to the 
DR to highlight significant differences.

ORIENTING
REACTION

DEFENSIVE
REACTION

OVERT BODILY 
REACTION

Body turned 
toward stimulation

Body turned 
away

PHYSIOLOGICAL
REACTION

Vasoconstriction 
in periphery; 
Vasodilation in 
head; Heart rate 
and BP decrease

Vasoconstric
tion in head 
and limbs; 
Heart rate 
and BP rise

ATTENTION
REACTION

Investigative 
behavior when 
stimuli familiar 
but ambiguous

Startle
reaction

AFFECTIVE
REACTION

Interest;
Excitement

Fear;Anger 
Shock

HABITUATION
RATE

Habituates
quickly

Habituates
slowly

(Lacey & Lacey, 1974; Lynn, 1966; Turpin, 1986)

The qualitative differences between the OR and the DR 
provide information which suggests at least two ways 
individuals may be engaged-involved at any moment.
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Physiological, behavioral and affective dimensions of the 
phenomenon aid in clarifying whether an OR or a DR is being 
observed.

Research by Lacey and Lacy (1974) identified differing 
physiological patterns relative to certain forms of atten- 
tional behavior. In a series of studies, they found that 
blood pressure and heart rate increased when subjects 
performed a mental arithmetic task and decreased when
subjects were instructed to attend to their environment. 
The most significant decreases in blood pressure and heart 
rate occurred when the attentional task required only
noting and detecting external stimuli. Even when stimuli 
were unpleasant, such as looking at pictures of accident
victims, blood pressure and heart rate decreased; the
researchers explained these changes as "morbid fascina
tion ."

The theory of Sokolov and the research of Lacey and 
Lacey has generated many questions and studies which 
investigate a variety of factors of importance for
understanding the orienting response. Metalis and Hess 
(1981) studied physiological changes (heart rate, blink 
response, pupil response, skin resistance) occurring when 
young adults (n = 56) were shown a series of pictures
representing differing affective themes (benign, pleasant, 
unpleasant, novel). Only pupil response distinguished the 
pleasant (dilatation) from the unpleasant (constriction)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



32
stimulus condition. In both the pleasant and unpleasant 
conditions, heart rates decreased, blink response slowed, 
and skin resistance increased. Changes accompanying the 
novel stimuli condition were generally like those occurring 
with the pleasant stimuli.

Citing Sokolov's contention that the orienting response 
is composed of both somatic and autonomic components which 
ready an individual for stimulus reception, Morrongiello, 
Clifton, and Kulig (1982) studied cardiac and behavioral 
orienting in 24 newborns. The babies ranged in age from 8 
to 51 hours old. Their behavior was videorecorded and 
heart rate monitored while a sound stimulus was presented 
from a loudspeaker in the newborn nursery. In 44 of 96 
trials, babies turned their heads, orienting to the sound. 
No reliable cardiac response accompanied the head turning 
activity. Cardiac deceleration was obtained on trials 
unaccompanied by head turning. The authors concluded that 
motor activity preempted the expected cardiovascular
response in spite of the fact that the stimulus elicited 
the neonate's attention. Motor movements, which are often 
accompanied by a heart rate increase, alter expected
cardiovascular changes associated with the orienting
response. One of the important implications of these
findings is that an OR or a DR cannot be defined simply by 
a heart rate response.
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According to Barry and Maltzman (1985), heart rate 

deceleration is not an orienting response and heart rate 
acceleration is not a defensive reaction. In a review of 
the research literature, these authors criticized the 
tendency for researchers to define orienting or defending 
using only heart rate data. They emphasized the importance 
of using behavioral information in combination with 
physiological data to distinguish an OR from a DR.

Turpin (1986) moved beyond Barry and Maltzman's (1985) 
assertions to affirm the importance of autonomic, 
behavioral, and subjective data to differentiate an OR from 
a DR. When a combination of data is analyzed, evaluating 
attentional research conditions from these multiple 
perspectives, the direction of cardiac response is 
consistently associated with orienting or defending 
(Turpin, 1986). In a review of the alerting literature, 
Turpin (1986) concluded that cardiac deceleration was 
elicited by neutral or incongruous stimuli and also by 
aversive stimuli, if such stimuli don't evoke fear. 
Cardiac acceleration was elicited by phobic material in 
phobic subjects and by sexually arousing stimuli in males 
subjects. Turpin's review (1986) reflected a broad 
research base supporting the occurrence of an OR in 
contrast to a more narrow view of a DR. Less research 
attention has been directed toward understanding a DR, and
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conditions surrounding the occurrence of a DR have not been 
defined as clearly.

Attention
Attention, another feature of engagement-involvement, 

can readily be linked to physiology through the research 
literature. Thaler-Singer (1974), commenting on the 
psychological and physiological responses to engagement- 
involvement, said: "Most crucial was whether the subject
became involved with his own thoughts or became involved 
with the examiner" (p. 5). Focus of attention on oneself 
(inward) or on another (outward) has also been labelled 
sensory rejection (inward focus) and sensory intake 
(outward focus) (Williams, Bittker, Buchsbaum, & Wynne,
1975). By these criteria, focus of attention can readily 
be linked with the DR and the OR: a DR is associated with
sensory inhibition (inward focus) and an OR is associated 
with sensory facilitation (outward focus).

A series of studies conducted in laboratory settings 
examined sensory intake and rejection conditions. In a 
study (n =19)  measuring forearm blood flow and vascular 
resistence (Williams et al., 1975), researchers manipulated 
sensory intake (word identification) and sensory rejection 
(mental arithmetic). Their theoretical framework was one 
which took argument with Lacey and Lacey's (1974) conten
tion that "intention to take in or reject sensory stimuli 
is an important determinant of autonomic response"
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(p. 427). The sensory intake condition was accompanied by 
vasoconstriction in both the digit and the forearm; sensory 
rejection resulted in vasodilation in the forearm and 
vasoconstriction in the digit. These findings did not 
follow the pattern expected, particularly for the sensory 
intake condition (OR). The sensory intake condition 
mimicked sympathetic nervous system activation rather than 
expected diminution of sympathetic activity. it is 
possible that the word identification activity engendered a 
mixed response, which preempted the usual pattern of 
sympathetic deactivation seen with an OR. Instead of being 
able to merely note and detect stimuli, subjects were 
expected to identify words projected on a screen backwards, 
upside-down, and blurred.

In a second phase of this study (Bittker, Buchsbaum, 
Williams, & Wynne, 1975), sensory intake and rejection were 
examined during interview behavior. Blood pressure, heart 
rate, digital pulse volume, and forearm blood flow were 
monitored during a 15-minute interview with 19 subjects. 
Subject behavior during interview was assessed using 
arousal, eye contact, self-revelation, attentiveness, and 
overall transactional engagement. These behaviors were 
judged by two independent raters and inter-rater 
correlations ranged between .69 (attentiveness) and .81 
(transactional engagement). The researchers reported only 
forearm blood flow data, noting that this physiological
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parameter most clearly distinguished attenders from non- 
attenders. Non-attenders had significantly greater forearm 
blood flow than attenders. It is difficult to evaluate 
these data without knowledge of results from the other 
cardiovascular parameters. However, the data led the 
researchers to describe non-attenders as individuals 
engaged in the task but not with the interviewer: "Their
performance is comparable to subjects who turn their 
thoughts inward with intense concentration as in the mental 
arithmetic task— not looking at the interviewer" (p. 437).

In a retrospective analysis of self-focus and heart 
disease (Scherwitz, Graham, Grandits, Buehler, & Billings, 
1986), researchers moved the interest in direction of 
attention and physiological change from the laboratory to 
the clinical setting. Using a subsample of 577 subjects 
from the Multiple Risk intervention Trial, an inward focus 
on self was significantly related to death due to coronary 
heart disease. After participants in the Trial were 
followed for 7 years, 193 individuals who manifested their 
first coronary heart disease were matched with 384 subjects 
who were disease free. To assess self-involvement, 
baseline interviews were reviewed and frequency of self
references were recorded. Individuals who had died of 
coronary heart disease had 8.4 times the number of self
references during the baseline interviews as the disease- 
free control subjects. Among the subjects who incurred

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37
myocardial infarctions, self-reference frequency was
related to fatality more strongly than any other risk
factor. While laboratory data has not consistently linked
outwardly directed attention to a calmer physiology, data
from clinical trials affirm increased mortality for persons
who are self-focused (direct attention inward) and reject
sensory stimuli.

The research literature reviewed has highlighted a
connection between alerting or orienting and attention.
Parallels between the OR and outwardly focused attention
can easily be drawn. While each of these features of
engagement-involvement is closely linked with the other,
each is distinct as well. Attention can be distinguished
from alerting by its duration. Alerting is concerned with
physiological changes of relatively short duration;
attention is concerned with changes of longer duration.
Duration is one of the varying qualities of engagement-
involvement cited by Thaler-Singer (1974).

The involvement can be pleasure in creative 
thinking, or newly alerted anguish and acute
intense worry, or it can be a feeling of being 
pressured by time limits and outside demands, or it 
can be an equally turned on but pleasurable 
engagement-involvement with others in a social 
affair or watching a football or hockey game.
(p. 2)
In citing these examples, Singer notes that each 

includes a designated time period (duration) and a 
component of investment (intensity), both important 
qualities of engagement-involvement.
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Intensity

Thaler-Singer (1974) believed that individual bodily 
changes during human interaction were more likely related 
to the intensity of the interaction than to particular 
emotions experienced. Baer, Collins, Bourianoff, & Ketchel 
(1979) confirm this belief. Using a self-report instrument 
and a factor analytic technique, they designated four 
characteristics of hypertensive individuals: resentment,
attention-seeking, anxiety, and anger-arousal. Of these 
characteristics, hypertensives differed most from 
normotensives on hostility and anxiety but more pertinent 
to this discussion: "the items regarding hostility and
anxiety . . . appear to entail how emotions are generated,
the degree of intensity to which they are evoked and fate 
in terms of recovery from excitation" (p. 329).

Greene, Conron, Schalch, and Schreiner (1970) studied 
intensity of engagement-involvement with 22 patients who 
were admitted for cardiac catheterization. Using affect, 
arousal, and interpersonal engagement, two independent 
raters categorized the patients as: anxious-engaged;
anxious-not engaged; depressed; calm. Interpersonal 
engagement was judged based on an individual's pattern of 
initiating and perpetuating conversation during the cardiac 
catheterization procedure. Plasma levels of growth 
hormone, cortisol, free fatty acid, and glucose were 
determined every 30 minutes during the procedure. Calm and
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depressed patients showed no significant increases in 
either cortisol or growth hormone. Anxious-engaged 
patients showed elevations of cortisol but not growth 
hormone; anxious not-engaged patients demonstrated rises in 
both hormones. Although cardiovascular correlates were not 
directly measured, the activity of the cardiovascular 
system is directly affected by activation of the 
neurohormonal pathway, evidenced particularly by secretion 
of cortisol. While cortisol invariably rises during 
arousal, growth hormone may or may not rise (Sterling & 
Eyer, 1981). Considering just the cortisol changes, 
highest physiologic arousal was occurring for the groups 
evaluated as anxious whether or not they were engaged. 
Engagement was not associated with sympathetic stimulation 
according to these data. The way engagement was 
operationalized in this study deserves critique. The 
appropiateness of using spontaneous conversation as a 
criterion for judging engagement during cardiac catheteri
zation is questionable. The operational definition may not 
provide the best opportunity to test the phenomenon of 
interest.

Also studying intensity of engagement-involvement and 
using cortisol levels, Wolfe, Friedman, Hofer, and Mason 
(1964) found that parents who defended themselves against 
the reality of the impending death of their fatally ill 
child had lower cortisol levels than parents who were
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involved in the reality of the situation. A follow-up 
study (Hofer, Wolfe, Friedman, & Mason, 1972) reported that 
parents who were high excretors during their child's fatal 
illness showed low cortisol excretion following the death 
of their child. In contrast, parents who had been low 
excretors during the illness were excreting high quantities 
of cortisol following the death of their child. These data 
suggest that engagement-involvement is associated with 
sympathetic stimulation, but one can shield oneself from 
the intensity of engagement-involvement, and thereby alter 
physiology.

Two studies in the nursing literature employed Singer's 
theoretical framework (Smyth, Sparacino, Hansell, & Call, 
1980; Sparacino, Ronchi, Brenner, Kuhn, & Flesch, 1982) to 
examine the intensity of engagement-involvement as related
to blood pressure. Like other studies cited, there are 
methodological problems related to judging engagement-
involvement. One study (Sparacino et al., 1982) reported
judging engagement-involvement using two independent raters 
but documented no data for the raters; in the other study 
(Smyth et al., 1980) investigators reported intra-rater 
agreement ranging from .29 to .50. These psychometric
deficiencies deserve consideration when evaluating the 
data.

Sparacino and colleagues (1982) operationalized 
engagement-involvement as a trait rather than a state
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phenomenon. This way of viewing engagement-involvement was 
labelled preferred "style" by Thaler-Singer (1974), and it 
is descriptive of consistent patterns occurring over time. 
The researchers used an interview to identify individuals 
(n = 79) as high, medium and low engaged-involved
personalities. Blood pressures were taken every 2 minutes
during the interview and dialogue was interrupted so that
pressures could be auscultated. Anxiety and hostility were 
measured and evaluated in relation to level of engagement. 
The more highly engaged individuals displayed greater blood 
pressure variability, but were no more anxious or hostile
than the low-engaged individuals.

Smyth and colleagues (1980) studied engagement-
involvement in a community setting with 31 black women.
The sample consisted of 5 hypertensive and 5 normotensive 
Type A's; 5 hypertensive and 10 normotensive Type B's. 
Blood pressure was recorded every 2 minutes during 
interviews which lasted from 10 to 48 minutes. Once again,
interviews were interrupted so that pressures could be
auscultated. Audiotapes of the interviews were divided
into 1 minute segments and rated as high, medium or low 
engagement. High engagement periods were frequently 
associated with 1 to 2 minute monologues by the subjects. 
The groups did not differ in level of engagement. 
Correlations between engagement and blood pressure were 
significant only for the minute prior to the blood pressure
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reading. The highest correlation was .32, indicating that, 
at best, only 10% of the change in blood pressure could be 
predicted by engagement or change in engagement could be 
predicted by blood pressure. The researchers report that 
engagement was not similarly associated with blood pressure 
for all subjects: "In some instances engagement was
substantially negatively associated with blood pressure" 
(p. 275). Data for individual subjects led the researchers 
to conclude that future study may fortuitously be directed 
to explore the the differences in persons for whom 
"engagement increments signal increased versus decreased 
physiological response" (p. 275). Unlike other studies,
this one noted the possibility that engagement may be 
associated with lowered physiological arousal. Thaler- 
Singer (1974) repeatedly discusses the phenomenon with the 
implicit assumption that to be engaged-involved is to 
experience heightened physiological arousal. Smyth and 
colleagues (1980) question that assumption.

The three studies which follow highlight another 
dimension of engagement-involvement: facial expression and
eye contact. These behavioral data provide one more 
perspective from which to examine the intensity of 
engagement-involvement. Baer, Reed, Bartlett, Vincent, 
Williams, and Bourianoff (1983) studied gaze during 
conflict in families with hypertensive fathers. Each 
family constellation included the mother, father, and one
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child between 8 and 13 years old. Fifty-five hypertensive 
families were compared with 55 normotensive families, while 
families role played conflictual situations. During 
negative verbalizations, hypertensive family members tended 
to look at each other less than normotensive family 
members, but gaze aversion reached significant levels for 
only the children in hypertensive families when compared to 
children in normotensive families. Gaze aversion occurred 
during speaking and listening, in spite of the fact that a 
high level of gaze is natural during listening (Exline & 
Fehr, 1982). in a segment of the sample which included 
only black families, all participating family members 
exhibited significantly more gaze aversion during negative 
verbalization when the father was hypertensive than when 
the father was normotensive. Although cardiovascular 
changes were not measured, these data suggest that children 
of hypertensives have learned to defend (sympathetic 
arousal) rather than orient (sympathetic deactivation) 
during conflict. In black families, defensive or gaze 
aversion behavior was persistent for all family members 
when the father was hypertensive, suggesting heightened 
arousal for all family members during conflict.

In a sample of 27 subjects (Pitman, Kolb, Orr, & Singh, 
1987), facial behavior distinguished non-paranoid from 
paranoid schizophrenics and controls. All subjects were 
free from psychotropic drugs for one week prior to
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measurement. Subjects were engaged in a non-directive 
psychiatric interview while facial behavior was videotaped. 
Facial movements, eye blinks, eye contact, and words spoken 
were measured by two independent raters. Inter-rater 
reliability ranged from .49 (eye closures) to .95 (eye 
contact). Non-paranoid patients spoke less and looked less 
at the interviewer than controls; paranoid patients 
differed little in the amount of speaking done and looked 
at the interviewer more than controls. The researchers 
refered to the eye contact of the paranoid schizophrenic 
patients as stares. They cited ethological theory which 
classifies human interactions as bonding, aggression, and 
flight, and they listed non-paranoid patients in the 
"flight" classification and paranoid patients in the 
"aggression" classification. Using these data,
agressiveness (paranoid schizophrenics) was associated with 
staring while fleeing (non-paranoid schizophrenics) was 
associated with eye aversion. These findings generate 
questions about qualities of eye contact. Although eye 
contact may be high, if an individual is staring, the level 
of engagement may not be justifiably judged as high 
intensity. The complexity of using eye contact as an 
indicator for engagement is highlighted.

Florin, Freudenberg, and Hollaendar (1985) studied 
facial expressions and physiologic reactions in a group of 
asthmatic children (n = 18) and controls (n = 18). Forced
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expiratory volume and heart rate were monitored while 
children were presented with a stress-inducing condition 
(assembling a puzzle with a time limit and peer criticism) 
and a pleasant condition (comic film). During the stress 
condition, asthmatic children showed significantly fewer 
facial expressions than controls; there was no difference 
in facial expressions for the two groups during the 
pleasant condition. The forced expiratory volume was lower 
for asthmatic children in both the puzzle and the film 
condition; this indicator remained constant for the healthy 
children throughout the study. Heart rate increased for 
asthmatic children during both experimental conditions; 
heart rate decreased for the healthy children during the 
comic film. By simply considering facial expression and 
heart rate, it is apparent that facial expressions did not 
signal physiological arousal for asthmatic children.

The literature describing intensity of engagement- 
involvement has noted the importance of behavioral as well 
as physiological data. It has suggested the possibility 
that engagement may be accompanied by lowered physiological 
arousal, and that individuals using defensive behaviors may 
alter their physiological response to potentially engaging 
stimuli. In no case did researchers explore the experience 
of the subject during the period of engagement, to add the 
dimension of subjective description. Levels of engagement 
were judged by researchers and inter-rater data were not

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



46
consistently sufficient. Engagement, described by
subjects, offers to add clarity to the meaning of 
physiological data, highlighting the participative nature 
of engagement-involvement even in the research process. 
Absorption

Absorption is a concept closely resembling engagement- 
involvement. It is a trait charteristic explained as "an 
individual's tendency toward complete attentional involve
ment in which a person's perceptual, imaginative and 
ideation faculties are fully engaged" (Pekula, Wegner, & 
Levine, 1985, p. 125). Absorption was first described and 
measured by Tellegen, whose early research (Tellegen & 
Atkinson, 1974) documented a correlation of .43 between 
absorption and hypnotizability for 481 female college 
students.

Further research (Qualls & Sheehan, 1981) using the 
Tellegen absorption instrument with undergraduate college 
females (n = 84), concluded that a relaxation condition 
which required attention to external stimuli was less 
likely to result in relaxation for high absorption 
individuals, since these subjects preferred to create their 
own focus for attention. In contrast, low absorption 
individuals were inclined to relax more if they were 
directed to focus on some external stimuli. These data 
were cited as useful in determining which individuals may 
benefit from biofeedback training for relaxation. Tellegen
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(1981) addressed these findings and conclusions, cautioning 
the researchers against making links between absorption and 
appropriate relaxation techniques. He argued that rather 
than internal and external focus, individuals could be 
categorized as persons likely to assume an experiential or 
an instrumental set.

An experiential set is described as one in which an 
individual is receptive to the flow of incoming informa
tion. In this set there is a tendency to dwell with 
rather than go beyond the experiences themselves. The 
instrumental set is one in which an individual is at the 
height of readiness to receive information, evaluate it, 
and use it to assist in decision making. Persons who rate 
high on the absorption scale are more likely to adopt an 
experiential set if the opportunity occurs. Tellegen's way 
of describing absorption can be compared with Sokolov's 
(1960) theoretical formulation for the orienting reflex.
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TELLEGEN
PHENOMENON
DESCRIPTION

DIRECTION
OF
ATTENTION

Absorption
Complete attentional 
involvement; Engage
ment of perceptual, 
imaginative and 
ideational faculties
EXPERIENTIAL SET 
(high absorption)
Dwell with rather 
than go beyond 
experiences; 
Receptive to flow 
of incoming 
information

Orienting

Sensitive 
in man and 
animals to 
slightest 
change in world 
around them

INSTRUMENTAL SET 
(low absorption)
Ready to receive, 
evaluate, and 
use information 
in decision making

Body turned 
toward source 
of stimulation; 
investigative 
behavior

As the chart depicts, Sokolov's description of orienting is 
in some ways most congruent with an experiential set and in 
some ways most congruent with an instrumental set. The 
activity of orienting may allow for either an experiental 
or an instrumental way of engaging. Neither of these ways 
of engaging can be labelled a defensive reaction.

In a study related to both the framework of Sokolov and 
the ideas of Tellegen, researchers (Katcher, Friedmann, 
Beck, & Lynch, 1983) studied blood pressures when 
individuals watched fish swimming in a tank. The protocol
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required that subjects read aloud; stare at a blank wall 
for 20 minutes; watch fish swimming in a tank for 20 
minutes. Highest blood pressures occurred when subjects 
read aloud; lowest pressures occurred while looking at the 
fish. Subjects had been instructed to fill their minds
with the sight of the fish while watching them swim in the 
tank. Talking blood pressures were lower when they were 
recorded after watching the swimming fish. These findings 
were consistent for hypertensive (15) and normotensive (20) 
subjects. The authors stated: "The stimuli that calm
subjects are those that do not threaten but draw attention 
outward, interrupt the private dialogue with the self, the 
constant thought stream of remembrance and recreation of 
events, the streams of worry and concern" (p. 354).

An activity which persists for 20 minutes extends 
beyond orienting or alerting to be described as attention. 
The sort of attention which was elicited by watching the 
fish was most like that described as an experiential set by 
Tellegen (1981). The physiological response of these 
subjects was representative of lowered physiological 
arousal, a response consistent with orienting, although the 
phenomenon exceeded the orienting response in duration. 
These data indicate that attentional behavior may be 
accompanied by lowered physiological arousal.

The following section will present the research on 
dialogue and cardiovascular change. There is hardly any
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moment of human existence which is not accompanied by 
dialogue. Nearly every waking moment, humans are speaking 
or listening, carrying on a dialogue with others or with 
themselves. The data relating dialogue to physiologic low 
arousal will be explored.

Dialogue
Talking/Quiet/Listeninq

When I observe man as I meet him in reality, I 
realize that he is neither a mere thing like other 
things in the universe nor self-sufficient 
subjectivity which maintains itself in splendid 
isolation from the world. He is not locked up with 
himself as mere thought and wordless self-presence. 
Instead he is always already outside himself and in 
the world, he involves himself continuously in the 
density of reality in and around him: He is a
dialogue with things and processes in his own 
organism and his surroundings, (van Kaam, 1969, 
p. 7)
Van Kaam (1969) described man as dialogue, highlighting 

the participative nature of humans. He noted that this 
nature may emerge as a private dialogue with self and an 
interactive dialogue with one's surroundings. In a book , 
entitled The Language of the Heart, James Lynch (1985) 
presented research and clinical findings which linked 
dialogue with cardiovascular change and diseases, such as 
hypertension, migraine headaches, Raynaud's, and other 
illnesses with stress related origins.

Lynch's (1985) findings have been made possible by 
computer technology, which allowed the measurement of blood 
pressure and heart rate while a person was speaking. Prior
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to this technology, blood pressure recording demanded 
silence to facilitate ascultation of Korotkoff sounds. 
Even research reported within the last ten years (Smyth et 
al., 1980; Sparacino et al., 1982) used equipment which 
required that a subject remain silent during blood pressure 
auscultation. The view of cardiovascular change occurring 
during interview has been limited by the equipment used for 
measurement. Although blood pressure changes during 
interview have been reported, the actual measurement 
occurred during silence. Recent research (Lynch, 1985) has 
demonstrated that blood pressure changes moment to moment, 
and that speaking moments are characterized by increased 
pressures relative to the lower pressures of silence.

The early research of Lynch, Thomas, and colleagues 
(Lynch, Flaherty, Emrich, Mills, & Katcher, 1974; Lynch, 
Thomas, Mills, Malinow, & Katcher, 1974; Lynch, Thomas, 
Paskewitz, Katcher, & Weir, 1977) confirmed the fact that 
human contact had a significant impact on the heart rate 
and rhythm of patients in critical care units. Human 
contact was defined as discrete social and clinical 
interactions occurring over the course of a routine day: 
pulse taking, bathing, visits by family members.

The unique effect of dialogue on the cardiovascular 
system (Thomas, Friedmann, Noctor, Sappington, Gross, & 
Lynch, 1982) was first apparent in a study of cardio
vascular changes occurring during nursing interviews in the
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coronary care unit. Nineteen subjects admitted for either 
myocardial infarction or chest pain participated in a 
routine nursing interview lasting from 20 to 40 minutes. 
There was no attempt by the interviewer to elicit anxiety 
provoking information from the subjects. Heart rate and 
rhythm were monitored using a standard electrocardiogram 
from the patient's bedside monitor. During interview,
heart rate increased significantly compared to pre and post 
interview periods for 63% of the subjects. Ten of the 19 
subjects experienced more than one ectopic beat during the 
interview period and ectopic beats increased sevenfold for 
one subject. No attempt was made to isolate talking from 
quiet moments during interview, though periods of patient 
monologue were differentiated from periods of verbal 
exchange between the patient and nurse. No patient was 
found to have lowest heart rates during interview, and 
certain patients had significantly lower heart rates during 
verbal exchanges than when they talked in monologue. In 
this study, heart rate and rhythm were linked to 
interchange during dialogue.

A series of studies (Lynch, Long, Thomas, Malinow, & 
Katcher, 1981; Lynch, Thomas, Long, Malinow, Chickadonz, & 
Katcher, 1980; Lynch, Thomas, Long, Malinow, Friedmann, & 
Katcher, 1982) has confirmed that blood pressure increases 
as much as 40% 30 seconds after the initiation of speech. 
Individuals with higher resting baseline pressures
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demonstrated the most significant increases during speech. 
The protocol employed to study these cardiovascular changes 
during dialogue is one referred to as "quiet-talk-quiet". 
This protocol includes several minutes of quiet, followed 
by several minutes of talking, followed by several minutes 
of quiet. The focus of the protocol has been the talking 
condition; the condition is placed in the protocol to 
highlight a physiological effect if one is present. 
"Quiet” has primarily been a condition used to enhance the 
clarity of the talking condition.

The simplicity of the quiet-talk-quiet protocol 
persists in all studies by these researchers. Two studies 
were conducted with children using the quiet-talk-quiet 
protocol. In the first, the researchers found increased 
blood pressure and heart rate (Thomas, Lynch, Friedmann, 
Suginohara, Hall, & Peterson, 1984) when fifth graders read 
aloud from a grade-appropriate text. Height and weight 
effects were controlled in analyzing these data. Fifty-two 
subjects were monitored, using the Dinamap 845, an 
automatic blood pressure recording device. Subjects came 
to the research site, a corner of their classroom, in 
pairs; one child was monitored while the other watched and 
then the pair switched roles. The IQ's of the subjects 
were obtained from school records; the number of words read 
during the reading period were recorded. The researchers 
reported that blood pressure and heart rate were not
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correlated with the child's IQ or reading speed, a measure 
of reading ability.

In another study with 38 children (Friedmann, Katcher, 
Thomas, Lynch, & Messent, 1983), the presence of a friendly 
but unfamiliar dog was introduced at the beginning or in 
the middle of the protocol. The protocol consisted of the 
following activities: rest (quiet); read (talk); rest;
read. The dog was introduced with the researcher at the 
first or second rest period. Once again, highest blood 
pressures and heart rates occurred during reading. 
However, the presence of the dog resulted in lower blood 
pressures and heart rates both while the children were 
resting and while they were reading. This effect was 
greater when the dog was present during the first half of 
the procedure than when the dog was introduced in the 
second half of the procedure. The presence of the dog 
resulted in lowered physiological arousal, even during a 
stressful task (reading aloud). The researchers concluded 
that the dog may have relaxed the researcher, who in turn 
relaxed the child. Another explanation offered was that 
animals may define a stressful situation as less threaten
ing. An alternative interpretation may be that the dog 
provided a focus for attention which allowed the subject to 
become absorbed and relaxed during the rest and then the 
reading period.
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After identifying the blood pressure-talking 

phenomenon in varying age groups who were both normotensive 
and hypertensive, the researchers studied factors which 
would enhance or limit the magnitude of the cardiovascular 
change during talking. Paster rates of speech (Friedmann, 
Thomas, Kulick-Ciuffo, Lynch, & Suginohara, 1982) and 
speaking to someone of a higher status (Long, Lynch, 
Machiran, Thomas, & Malinow, 1982) were associated with 
greater increases in blood pressure. Speaking to a group 
resulted in higher blood pressures and heart rates than 
speaking to an individual (Thomas, Friedmann, Lottes, 
Gresty, Miller, & Lynch, 1984).

In a sample of 38 deaf individuals (Malinow, Lynch, 
Foreman, Friedmann, & Thomas, 1986), the researchers found 
that signing was accompanied by cardiovascular change. 
Twenty-three men and 15 women had their blood pressure and 
heart rate monitored using the quiet-talk-quiet protocol. 
Instead of talking, subjects were asked to sign in response 
to questions asked in sign language by an interpreter. 
Subjects were divided into hypotensive, normotensive, and 
hypertensive groups using baseline blood pressures and 
medication information. The hypertensives responded to 
signing with greater increases than either of the other 
groups. They showed significant increases in all
cardiovascular variables from pre-signing to signing and 
from signing to post-signing. Although the other groups
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did not respond with exactly the same pattern, all subjects 
demonstrated a significant decrease in all cardiovascular 
indicators from the signing to the post-signing period. 
Different patterns of cardiovascular response were 
identified for men and women. These data suggest that 
communication, independent of vocalization, has an effect 
on the cardiovasculature. The researchers speculated that 
there may exist a "communicating state" which has links to 
the cardiovascular system.

In 98% of over 1,000 subjects studied (Thomas et al., 
1984), systolic, diastolic, and mean arterial blood 
pressure and heart rate increased significantly while 
speaking. Concomitantly, blood pressure and heart rate 
decreased during periods of quiet. The quiet condition has 
been called "listening" by Lynch (1985). However, not all 
quiet periods are ones during which listening is occurring. 
Quiet may be associated with moments of carrying on a 
private dialogue with oneself; it may be associated with 
either absorbing incoming stimuli or defending against such 
stimuli.

Only one study (Wuest, 1980) was located which 
evaluated physiological changes occurring during listening. 
Two students and two teachers were monitored during 
didactic sessions, extending over 3 days. Behavioral 
(videotapes), psychological (paper and pencil tests) and 
physiological (heart rate) measures were used to assess

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



involvement and emotional intensity for both teachers and 
students during the lessons. Each subject rated his/her 
own level of involvement at particular points in the 
lesson, following the lesson. Each subject's level of 
involvement was also rated by an independent judge through 
the use of videotapes. As involvement increased, heart 
rate increased for all but one subject. No information is 
provided to clarify whether that one subject was talking or 
listening, but given the research data linking increased 
heart rates to talking, it is likely that the subject was 
listening. Since the sample is small (n = 4), the
importance of these findings for 1 subject is enhanced.

Although research evidence is minimal, there is data 
to suggest that listening may be accompanied by lowered 
physiological arousal and feelings of calmness. The best 
opportunity to understand the experience of listening 
emerges in a context which explores physiological, 
psychological and behavioral indicators associated with the 
phenomenon.
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Storytelling

The storyteller is only half— if admittedly and 
customarily the most celebrated half— of an 
intimate transaction. without the listener's 
participation in helping to bring the story to 
life, the singer of tales would be speaking into a 
langourous void, a night without echoes. . . . All 
of the conscious and unconscious responses of the 
active listener— whether verbal, kinesthetic or 
paralinguistic— are far more significant than most 
of us realize. (Lane, 1986, p.4)
Storytelling is a vehicle for assessing the experience 

of listening to another person speak. Iarusso (1985), in 
discussing the revival of the age old art of storytelling, 
notes that stories can overcome the self-absorption of 
children. Stories can allow a storyteller to be refreshed 
by the experience of being inside a story with children, 
and reminded of the constancy of experiencing as a child.

The impact of stories for health care has centered in 
psychoanalysis' interest in fairy tales. Due to the
extensive work of Carl Jung and his followers, fairy tales 
are characterized as epics, expressing the secrets of life 
and the structure of the psyche (Asper-Bruggiser, 1983). 
Prior to Jung, Freud established a foundation for valuing 
stories. He said (1926) that persons "could learn little 
from medicine, but much more from mythology, the study of 
civilization and the science of literature" (p. 246). From 
these perspectives, stories, particularly myths and fairy 
tales, were acclaimed as a way for the analyst to interpret 
the message of the patient. The therapeutic value of the 
story evolved as it flowed from the patient, permitting a
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structure for analytic assessment and intervention. Within
this structure, storytelling remains the activity of the
patient rather than the clinician.

Mutual storytelling is a therapeutic strategy,
pioneered by Richard Gardner (1972), for use with children.

In this method, the child first tells a story; the 
therapist surmises its psychodynamic meaning and 
then tells one of his own. The therapist's story 
contains the same characters in a similar setting, 
but he introduces healthier adaptations and 
resolutions of the conflicts that have been 
exhibited in the child's story. Since he speaks in 
the child's own language, the therapist has a good 
chance of being heard, (p. 35)

The technique of mutual storytelling has been used 
effectively with children in placement (Kagan, 1982) as 
they cope with their grief, returning to their biological 
families or reattaching to new families. Stirtzinger 
(1983) affirmed its usefulness for helping children who are 
dealing with conflicts at home or in school. Although the 
practice literature is convincing, none documents research 
on the technique and most is limited to use of the tech
nique as a psychotherapeutic intervention. Mutual 
storytelling does include the clinician as a storyteller, 
unlike previously mentioned uses of stories in clinical 
practice.

Milton Erickson was a classic example of the clinician 
as storyteller. He used stories to assess his clients and 
to heal. His use of "teaching tales" created possibilities
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for his clients on both conscious and unconscious levels
(Rosen, 1982).

Erickson frequently used his own infirmities and 
stories about growth and healing in his family or 
in other patients to activate similar healing 
processes in his subjects. While these healing
stories can be regarded as metaphorical, it is 
important to recognize that Erickson usually did 
not make them up - his examples and stories were
true. (Erickson, 1983, p. 78)

Erickson's use of stories is most congruent with the
approach being investigated in this work. His stories 
provided an opportunity for subjects to attend outward,
interrupting private dialogue with self. However, the 
potential for Erickson's stories to calm his subjects is 
never researched. Erickson's stories emerged from
interaction, introducing information meaningful for his
subjects and himself. The dynamic nature of this inter
vention defied structured investigation.

Hagey (1983) reported a use for stories in clinical 
nursing settings. Her approach, like Erickson's, is one in 
which a story is presented to patients as a source of 
healing. Hagey, a nurse faculty member of Toronto
University, was invited by the Ojibway and Cree Indian 
leaders to develop a Native Diabetes Program. Natives were 
viewed as noncompliant with diabetic regimes and the 
incidence of diabetes was documented in 50% of those over 
50 years of age. Hagey (1983) notes that the key to the 
success of the program was the story "Nanabush and the Pale 
Stranger." The story provided an explanation for the
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disease which made sense to the Indian patients. The 
creation of a meaningful context for understanding their 
illness helped allay the fears and guilt associated with it 
and offered possible coping strategies, previously over
looked. Hagey (1983) concludes:

Clinicians unconsciously try to construct meaning 
in everyday practice but generally have no sense of 
craft as do writers and storytellers. Meaning 
construction is the overlooked variable in clinical 
research and practice, (p. 271)

Once again, Hagey's report exclusively provided detail of
clinical experience. Yet, the theoretical context affirmed
a valuing for the importance of human interaction, and the
way health professionals co-create meaning while engaging
with patients. There was an implicit suggestion that one
must go to the individual, and question the meaning of the
experience of interest, if one hopes to understand in a way
which permits meaningful intervention.

Generally, when current nursing literature introduces
storytelling as a way of being engaged with a patient,
examples are framed to describe the clinician, actively
listening to the patient's story (Egan, 1986; Macrae,
1981). From this perspective, Macrae (1981) provides
insight which is congruent with the views being outlined in
this conceptual structure:
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An oriental philosopher once wrote that to know a 
man is not to know his name but to know his melody.

. We try to listen to the melody of the
individual. To listen clearly means to stop 
talking, to transcend for the moment our personal 
mazeways and to be open to another person.
(pp. 152-53)

It is important that a nurse be able to listen as Macrae
describes, but it is also important to consider how this
sort of listening may be useful for the patient. This
study was designed to understand the experience of
listening from personal, psychological, behavioral, and 
physiological perspectives. The study was conducted with 
the expectation that listening can be accompanied by
lowered physiologic arousal. Listening was distinguished 
from talking and from quiet; it was explored as one 
dimension of quiet engagement with another.

Summary
The research literature has highlighted engagement- 

involvement. Engagement-involvement serves as a bridge
linking interpersonal interaction and physiological change. 
Generally, engagement-involvement has been accepted as 
physiologically arousing. However, recent data suggest
that previous findings may have been confounded with 
physiological effects associated with speaking. Blood 
pressure and heart rate increase during speaking and 
decrease during silence. If engagement was judged during 
dialogue, physiologic changes were influenced by 
talking/listening.
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Silent engagement while focusing on environmental 
stimuli (eg. watching fish swim in a tank) had the 
potential to significantly lower blood pressure and heart 
rate below baseline levels. There is insufficient data to 
evaluate whether engagement, while listening to another 
speak, has a similar potential.

The following chapter describes the methodology for 
this study. Results will be reported in Chapter IV and 
conclusions in Chapter V.
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CHAPTER III 

METHODOLOGY 

Introduction
The purpose of this study was to describe the 

experience of listening, noting how it is distinct from 
talking and from silent presence with another silent 
individual. Talking has been associated with increases in 
blood pressure and heart rate (Lynch, 1985) and quiet
moments associated with decreases in these measures. 
Although an individual may be listening while quiet, one
cannot equate quiet with listening. Data clarifying
psychophysiological changes occurring while an individual 
listens to another person speak are sparse.

This study was designed to explore the potential
relaxing effects of listening to another person speak. 
Previous practice and preliminary work suggested that 
individuals can listen in a relaxing way. This study used 
a structured listening experience, which was introduced for 
every subject. Blood pressure, heart rate, skin tempera
ture and eye contact with the speaker were measured while 
the subject listened to the researcher tell a story. These 
measures were also recorded while the subject talked and 
sat in silence with the researcher.

To assess trait tendencies which may predispose an 
individual to a particular listening style, the Tellegen
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absorption (1982) instrument was administered prior to 
physiological monitoring. The instrument assesses personal 
patterns of becoming absorbed with environmental stimuli, 
such as sights and sounds. All subjects also completed a 
brief demographic data form that was used to evaluate 
similarities and differences in the study population. The 
final phases of the research procedure consisted of an 
interview during which subjects were asked to describe 
their thoughts and feelings while listening to the story. 
This interview was conducted by a research assistant after 
the researcher left the room.

This chapter will be comprised of five sections. 
First, a report of the preliminary study will be presented. 
Subjects will then be described, and demographic data will 
be reported. Third, the research procedure will be out
lined, including administration of the instruments. 
Fourth, instrumentation and finally research design and 
data analysis will be discussed.

Preliminary Study
A preliminary study was conducted to assess the 

likelihood that psychophysiological changes during 
listening could be documented using a research protocol. 
Clinical practice had indicated that listening was often 
accompanied by lowered levels of physiological arousal. 
Professionals at the Center for the Study of Human 
Psychophysiology employ storytelling in an effort to calm a
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patient. In these situations, a story emerges from the 
context of the patient-clinician interaction. That is, 
when an issue of importance for the patient is being 
discussed, blood pressure and heart rate increase. The 
clinician shifts direction of the dialogue by beginning a 
personal story which is linked to the issue of importance 
for the patient. If the patient engages with the clinician 
attending to the story in a receptive way, blood pressure 
and heart rate immediately decrease. In contrast, clinical 
practice has also presented occasions when the clinician's 
personal story was accompanied by increased blood pressure 
and heart rate for the patient. Follow-up evaluation 
suggested that the patient self-referenced the story, 
hearing it as criticism. These contrasting clinical 
situations highlight two distinct physiological patterns 
associated with listening to another person speak.

The preliminary study was designed to evaluate ways of 
moving this clinical experience to a structured re3search 
setting. A professional storyteller was invited to tell 
fables to subjects, ranging from 6 to 84 years old. This 
convenience sample consisted of 2 children (6 and 9 years 
old), 5 middle=aged (25-42 years old) persons, andl elderly 
(84 years old) person. Four of the participants, including 
the two children, were males; 4, including the one elderly 
person, were females. None of the subjects knew the 
storyteller. She told two stories, one ("The Buzzard and
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the Monkey") to 4 subjects and another ("The Magic Box") to 
the other 4 subjects. Blood pressure and heart rate were 
measured using the Dinamap 845, an automatic monitoring 
device. Skin temperature was recorded using the T-102, an 
instrument which provided digital readings of skin 
temperature; these recordings were recorded from the middle 
finger on the hand opposite the arm used for blood pressure 
measurement. The format for the physiological monitoring 
protocol was as follows: calibration of physiological
monitoring devices (2 minutes), quiet (3 minutes), talk (3 
minutes), quiet (two 3-minute segments), listen (3 minutes 
for "The Magic Box" and 8 minutes for "The Buzzard and the 
Monkey"), quiet (3 minutes). Following the story, each 
subject was asked to relate thoughts and feelings which 
emerged during listening. Four of the 8 subjects in the 
preliminary study, answered the absorption questionnaire, 
and all subjects were videotaped while they listened.

For 6 of the 8 subjects, the story or the quiet time 
after the story, was associated with the lowest mean 
arterial blood pressure (MAP). These same 6 subjects 
demonstrated sharp contrasts between the talking and the 
listening condition, although all subjects had lower MAPs 
during listening than during talking. For 3 subjects, the 
lowest MAPs recorded for the entire session occurred during 
listening. In these cases MAP during listening was lower 
than MAP during silence. One of the middle-aged subjects
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and one of the children had increases in blood pressure 
when they listened. No differences were noted in regard to 
which story was told.

Average heart rate (HR) for all subjects was lower
while listening than while talking. In 5 subjects, lowest 
average heart rates were recorded during listening or in 
the quiet time after listening. HR data from the elderly 
subject, who had a pacemaker, was disregarded. Two 
subjects had lowest HR during quiet; these were the 
middle-aged subject and the child who had highest MAP 
during listening.

Skin temperature (ST) was highest for 6 subjects during 
the story or in the quiet time after the story. ST
generally rises as persons relax. Since the story consis
tently occurred near the end of the protocol, this increase 
in ST may be a function of feeling more relaxed as time 
went on in the research setting. Two subjects showed 
little variablility in skin temperature throughout the 
study and one of these subjects had lower ST at the
completion of the study.

The scores on the absorption scale (n = 4) had a mean 
of 7 and ranged from 4 to 12. Tellegen (1982), who tested 
the measure with college students, reported a mean of 21.4 
for women and 19.6 for men. By comparison, this very small 
sample scored low on absorption. The four subjects who

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



69
answered the absorption questionnaire were graduate
students. Three were students in a doctoral program for 
nursing and one was a medical student. It may be that the 
scientific background of these subjects influenced the 
absorption scores. Tellegen (1982) describes low scorers 
on the absorption measure as persons who do not readily 
relinquish a realistic frame of reference.

Interview information was not coded in the preliminary 
study. Notes taken during the interview did not provide 
adaquate detail for analysis. Likewise, videotape 
information was not adaquate for coding. Distance of the 
camera from the subjects and lack of attention to necessary 
lighting contributed to the poor quality of the videotapes.

The preliminary study documented cardiovascular change 
occurring while subjects listened to a story in a research 
setting. Data suggested that there is potential for 
identifying the relaxing nature of listening to another 
person speak, using this research protocol. This work 
highlighted areas which needed modification prior to 
further study. The following changes were made: 
improvement of the quality of videotapes; audiotaped 
interviews following physiological monitoring; random 
assignment of the listening and talking conditions to 
assure that cardiovascular changes were independent of 
progression of time in the research setting; limitation of 
the target population to include only adults.
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Subj ects
Subjects for the current study ranged in age from 21 to 

67 years. Each had volunteered for the study in response 
to written announcements in the place of employment or, 
after being informed of the study by a colleague or the 
researcher.

Subjects were employed at federal, state, or city 
government agencies in a large metropolitan city in the 
eastern United States. Since subjects were tested during 
their work day, permission for the study was granted from 
these government agencies. In exchange, the researcher 
offered the agencies a stress reduction program to be 
conducted when data collection was completed. All data 
were gathered during the 3-month period from August through 
October, 1986.

One hundred and nine subjects comprised this 
convenience sample. Fifty-seven were women and 52 were 
men. All subjects were essentially healthy and actively 
employed at the time of testing. Subjects were excluded if 
they had serious cardiovascular disease, including conges
tive heart failure, a history of myocardial infarction, or 
coronary artery bypass surgery. There were 10 hypertensive 
subjects who were taking antihypertensive medication. 
Three of the hypertensives took beta blocking medication; 2 
were taking calcium channel blockers; diuretics were the
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primary antihypertensive agents for the remaining 5 
subj ects.

Research Procedure
After subjects signed the consent forms (Appendix B), 

and before they began physiological monitoring, they 
received the questionnaire which included the absorption 
scale. Subjects were instructed to take as much time as 
they needed with the questionnaire. In addition to the 
absorption scale, this questionnaire (Appendix D) included 
social potency, social closeness, stress reaction, and 
control scales. Each of these scales is a part of the 
Multidimensional Personality Questionnaire (1982) developed 
by Tellegen. To avoid biasing the subject, Tellegen 
advised using a combination rather than a single scale. A 
combination of scales was administered, with the intent of 
using only the absorption scale data for this study.

For physiological monitoring, each subject was seated 
in a comfortable chair in a quiet private office space in 
the work facility. An appropriately sized blood pressure 
cuff was placed on the subject's arm. A thermistor was 
taped to the middle finger of the hand opposite the arm 
being used for blood pressure measurement, and both hands 
were positioned on a lap board or on a table top in front 
of the subject. Subjects were told that the monitoring 
protocol would last 20 minutes, and during that time three 
behaviors would be initiated: (1) the researcher would
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talk to them, (2) they would be instructed to talk, and 
(3) they would be instructed to be silent. During the 
monitoring protocol, blood pressure, heart rate, and skin 
temperature were assessed at 1-minute intervals, using the 
Dinamap 845 and the T-102 skin temperature device. These 
data were recorded by a research assistant, who also ran 
the videotape equipment and conducted all of the post
monitoring interviews. The research assistant was
introduced to the subjects at the beginning of the
protocol. She and the researcher were within the view of
the subject throughout the protocol. However, only the 
research assistant could see the values recorded by the 
monitoring devices.

The monitoring procedure included 2 minutes of 
calibration, and two 9-minute series. One series asked the 
subject to sit silently for 3 minutes, to talk for 3
minutes and to once again sit silently for 3 minutes. The
second series was like the first, except that listening 
replaced talking. Talking and listening series were 
randomly ordered by a flip of a coin. The talking 
condition was introduced by explaining that blood pressure 
and heart rate would be recorded during 3 minutes of 
talking. To initiate the talking condition, subjects were 
asked to relate information about their work, their job 
responsibilities, and how their work day progressed from 
beginning to end. Talking was interrupted when subjects
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had spoken for 3 minutes.

Prior to initiation of the listening condition, the
subject was informed that the researcher was going to tell 
them a story. The subject heard an Asian folktale entitled 
"A Single Grain of Rice" or "Sister Gonzaga and Me" 
(Appendix G), a personal childhood story about the 
researcher. Stories were randomly assigned to subjects by 
the flip of a coin. Table l presents a time line for
subject's participation in the study.
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Table 1
Research Procedure

Minute in 
Study

Series Period Minute Dialogue

1 Calibration
2 Calibration
3 1 Quiet 1
4 2
5 3
6 Dialogue 1 Order 1 oi
7 2 Order 2 *
8 3
9 Quiet 1

10 2
11 3
12 2 Quiet 1
13 2
14 3
15 Dialogue 1
16 2
17 3
18 Quiet 1
19 2
20 3

*Order 1 = talk during first dialogue; listen during second 
Order 2 = listen during first dialogue; talk during second

After the physiological monitoring, the blood pressure 
cuff and the transducer were removed and the researcher 
left the room. The research assistant conducted an 
interview with the subject, using a set of interview 
questions (Appendix E). The subject was asked to recall
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and relate thoughts and feelings which occurred during 
storytelling.

Instrumentation 
Blood Pressure and Heart Rate

The Dinamap 845 automated blood pressure device 
measures mean arterial blood pressure (MAP), systolic (SBP) 
and diastolic (DBP) blood pressures, and heart rate (HR) at 
1-minute intervals, using an oscillometric technique. The 
conventional cuff is inflated automatically to 16Omm Hg or 
30% above the previous reading, whichever is greater. The 
cuff pressure is then reduced in discrete steps while 
monitoring the oscillations in the cuff resulting from each 
systole. The pressure at which oscillation first occurs is 
SBP, the point of maximum oscillation is MAP, and the point 
of disappearance of oscillation is DBP. Heart rate is 
assessed according to the number of oscillations per unit 
time.

The reliability of the Dinamap 845 was validated in a
series of 28 studies during which Dinamap readings were
compared with simultaneous direct intra-arterial readings. 
The average difference between the direct intra-arterial 
and the indirect Dinamap measurements was -0.23mm Hg (sd = 
4.21) with a correlation of 0.984 (Ramsey, 1979; Venus,
1985).

The same Dinamap was used for all subjects throughout 
the data gathering period (August-October 1986). The
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Dinamap was calibrated by an instrument specialist 
immediately prior to initiation of the study in July 1986. 
In addition, two minutes of calibration readings were 
recorded for each subject, allowing the Dinamap to reach a 
level of accuracy prior to beginning the physiological 
monitoring protocol.

Skin Temperature
The skin temperature monitor (T-102) is equipped with a 

thermistor probe (#729) manufactured by Yellow Springs 
Instruments. The accuracy of the probe was tested with a 
reference thermometer, calibrated to National Bureau of 
Standards criteria. This testing was done prior to use of 
the monitor by an instrument specialist at the Center for 
the Study of Human Psychophysiology. The probe was 
required to calibrate within .1 degree Centigrade of the 
reference thermometer.

Placement of the thermistor facilitated accurate
readings since it was positioned on the middle finger of 
the hand opposite the arm being used for blood pressure 
assessment. In this way, hand temperature readings would 
not be affected by inflation of the blood pressure cuff, 
and temperature changes would not be related to disruption 
of blood flow during cuff inflation. In addition, subjects 
placed their hands on a table in front of them or on a lap 
board. This placement controlled hand positions and 
movement of hands which could alter hand temperature.
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Absorption

Absorption was measured, using the absorption scale of 
the Multidimensional Personality Questionnaire (MPQ). The 
MPQ (Tellegen, 1982) is a self-report instrument consist
ing of 11 scales, one of which is absorption. Alpha 
reliability for the absorption scale was tested with a 
group of college students. Alpha was reported at .88 and 
stability at .91, using a 30-day test-retest interval.

Validity assessment of the absorption scale is not 
clearly reported by Tellegen (1982). He employed a 
separate set of validity scales to test validity for the 
entire MPQ. He reports that a panel of 9 to 12 judges 
sorted items of the MPQ, formulating 11 individual 
personality attribute scales with descriptions of high and 
low scorers for each scale.

High scorers on the absorption scale are described 
as: emotionally responsive to engaging sights
and sounds; readily captured by entrancing stimuli; 
thinks in images and has synaesthetic and other 
"crossmodal" experiences; can summon and become 
absorbed in vivid and compelling recollections and 
imaginings; experiences episodes of expanded (extra
sensory, mystical) awareness and other alerted states.
Low-scorers are described as: not easily caught up 
in sensory and imaginative experiences; does not 
readily relinquish a realistic frame of reference. 
(Tellegen, 1982, p. 8)

Although this method does not describe content validity
testing in a traditional fashion, it confirms review of the
content of the scale by a panel of judges.
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Another validity testing technique employed by Tellegen 

(1982) was a cross-correlation of the scales of the MPQ 
with the California Pshychological Inventory (CPI). 
Absorption was correlated with self control (-.44). Given 
the descriptions of persons who score high on the absorp
tion scale, it is reasonable that these persons would score 
low on self control. Although the correlation is weak, 
these data can be interpreted as criterion-related validity 
testing. No data addressed construct validity.

To strengthen the psychometric assessment of the 
absorption measure, several strategies were employed.
Since Tellegen derived normative data from college 
students, reliability in this sample, which had a mean age 
of 42 years, was expected to differ. However, alpha
reliability for this sample was computed to be .86, only 
slightly lower than Tellegen's assessment.

Content validity of the absorption measure was assessed 
prior to use of the instrument in this study. The content 
validity index (Waltz, Strickland, & Lenz, 1984) was 
calculated to be .94. Two independent judges were given 
the instrument which included the absorption, social 
potency, social closeness, stress, and control scales. 
Each judge was a master's prepared nurse who was expert in 
the field of stress reduction/relaxation. Judges were 
given the description of high and low scorers on the 
absorption scale. They were asked to rate each item on the
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entire questionnaire (absorption, social potency, social 
closeness, stress, and control scales) as "not relevant", 
"somewhat relevant", "quite relevant" or "very relevant" 
for assessing absorption. Both judges rated 32 of the 34 
absorption items as quite or very relevant.

In addition to the absorption items, 19 items from the 
other scales were rated quite or very relevant to absorp
tion. Only 25 of the remaining 57 items were rated not or 
somewhat relevant to absorption by both judges. Thus, the 
judges were in agreement about the content domain of the 
items which comprised the absorption scale, but several 
items in other scales were evaluated as meaningful for 
absorption. The differentiation of the absorption scale 
from the social potency, social closeness, stress reaction, 
and control scales was not confirmed by these content 
experts.

Personal Descriptions of Listening
Personal descriptions of listening were recorded 

following the physiologic monitoring protocol. Using a 
standard set of questions (Appendix E), the research 
assistant queried the meaning of listening for each 
subj ect.

The interview data were evaluated using content 
analysis procedures. The theoretical framework for the 
.study identified three possible ways an individual may 
listen to another who is speaking:
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1) Attending experientially— In this way of
attending, an individual dwells with the 
interaction and the content being shared.
2) Attending instrumentally— In this way of
attending, an individual engages in a distant
fashion, evaluating incoming information and 
readying self to use it.
3) Defending— Individual is detached from the 
interaction, rejecting the flow of incoming 
information.

Each subject's description of listening was studied to 
permit grouping of the subject in either an attending or 
defending category. The following steps were followed in 
analyzing the interview data (Appendix H ) .

1. Personal descriptions of listening were transcribed 
from taped interviews.
2. Themes emerging from the personal descriptions 
were identified. Themes related the content of 
what was said in the language of the subject.
3. Themes were synthesized for each subject, and 
the essential meaning of listening for each subject 
was stated in the language of the researcher.
4. These synthetic descriptions of the meaning of 
listening to another person speak were used to
place subjects in one of the attending or in the
defending category.

Only subjects who could readily be grouped into one of the
attending or the defending categories were assigned. No
attempt was made to force subjects into categories.
Therefore, the number (n = 52) of subjects in this portion
of the analysis differed from the rest of the study.
Fifty-six subjects did not fit the categories prescribed by
the theoretical framework.
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Videotaping

A Sony portable videotape camera was used for video
taping and effort was directed to produce pictures which 
facilitated measurement of the subjects's eye contact with 
the researcher. The researcher sat facing the subject with 
approximately a 3-foot space between them. The camera was 
positioned directly behind the researcher at the eye level 
of the subject. Pictures of the subject's head were 
recorded during talking and during listening. Exline and 
Pehr (1982) noted that even when observation conditions are 
optimal, it may be difficult to tell precisely where 
someone is looking. Given this difficulty with videotaped 
data, inter-rater reliability was assessed for the eye 
contact variable. Proportion of seconds of eye contact 
during listening was measured by an observer for all 
subjects. In a random sample of 20% of the videotapes, a 
second observer measured this same variable independently 
from the first observer. An inter-rater correlation of 
.996 was recorded between the two observers.

The Story
Each story ("The Single Grain of Rice"; "Sister Gonzaga 

and Me") was told more than 50 times over the 3-month 
period of data gathering. Because of the variability which 
occurs when a story is retold many times, there was 
interest in evaluating the consistency of the storytelling. 
Inter-rater reliability was assessed, using a storytelling
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assessment form (Appendix P), and treating the story as a 
structured observational measure.

Each time a story was told, it was audiotaped by the 
researcher. A random sample of 20% of these audiotapes was 
selected for inter-rater reliability assessment. Twelve 
repetitiions of the folktale and 10 repetitions of the 
personal story were reviewed by two independent judges. 
The story assessment form consisted of 5 questions 
regarding the content of the story. The two judges 
listened to a total of 22 recitations of the stories, 
noting the content presented. A score was calculated by 
allowing one point for each piece of content heard, which 
coincided with the content listed on the assessment form. 
A total score was derived by summing the points. The score 
for any particular recitation of the story could range from 
0 to 5. Inter-rater agreement was assessed to be .89 for 
the two judges. The quality of the audiotapes may have 
contributed to discrepancies in the judges' ratings. Each 
judge noted occasional difficulty hearing the stories.

The content of the stories was a very small part of 
what was shared during storytelling. Audiotapes did not 
allow the judges to evaluate consistency of spirit with 
which the story was told. The pace of the telling, the 
energy of the storyteller, the inflections used and the 
nonverbal behavior of the storyteller list only a few of 
the factors which influence how the story was shared.
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Consistency of the storytelling was limited by these and 
other factors.

The storytelling interaction could have been controlled 
by videotaping the storyteller telling the stories. Each 
subject watching a videotape would have experienced the 
same presentation of the story as other subjects. However, 
the use of videotapes was not appropriate given the essen
tial premise of this investigation: that human interaction 
is accompanied by bodily change. Despite the variability 
of the personal storytelling interaction, this approach was 
essential given the theory base for the study.

The length of time it took to tell the story was 
different for the folktale (m = 181.3 seconds; sd = 14.2
seconds) and the personal story (m = 210.1 seconds; 
sd= 18.6 seconds). These data have led the researcher to 
eliminate the third minute of physiological data recorded 
during listening. When the story finished early in the 
third minute of the listening condition, subjects often 
began to ask questions, or the third minute became one of 
silence rather than listening. Only physiological data 
from minutes 1 and 2 of listening were analyzed. To 
maintain consistency, only the first two minutes of the 
talking condition, and the two minutes of silence 
immediately prior to or immediately following talking and 
listening conditions were analyzed. The following time 
line illustrates the minutes eliminated for data analysis.
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Table 2
Research Procedure

Minute in 
Study

Series Period Minute Dialogue

1 Calibration
2 Calibration
3 1 Quiet 1-
4 2
5 3
6 Dialogue 1 Order 1 or
7 2 Order 2 *
8 3-
9 Quiet 1

10 2
11 3-
12 2 Quiet 1-
13 2
14 3
15 Dialogue 1
16 2
17 3-
18 Quiet 1
19 2
20 3-

-eliminated from data analysis
*Order 1 = talk during first dialogue; listen during second 
Order 2 = listen during first dialogue; talk during second

Research Design and Data Analysis 
This study was descriptive in nature. It was directed 

toward gathering information about the human experience of 
listening, questioning whether listening has the potential
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to relax. The entire group of subjects experienced all 
phases of the research procedure. Random assignment was 
used to distribute grouping factors (story; order) 
equitably. These factors provide varying ways to view the 
phenomenon of listening as it occurred in the research 
setting.

The basic data analyses used in this study were 
analyses of variance with repeated measures. Cardio
vascular measures (mean arterial blood pressure, systolic 
blood pressure, diastolic blood pressure, heart rate, and 
skin temperature) were analyzed as separate dependent
measures. Each ANOVA procedure used these indicators as
the dependent measures. There were five grouping variables 
and three repeated measures variables entered into data 
analyses. These grouping and repeated measures factors 
served as independent variables. The grouping variables 
included: story (folktale; personal story), sex (male;
female), order (listen first; talk first), absorption
(high; low), personal description of listening (attending 
experientially; attending instrumentally; defending). The 
repeated measures variables were: series (2 levels),
period (3 levels) and minute (2 levels).

Since it was apparent from initial analyses that sex 
and order had independent and interaction effects on the 
dependent measures, these grouping variables were included 
in all ANOVA procedures. Three analyses, introducing each
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of the other grouping factors (story, absorption, and 
personal description categories), one at a time with sex 
and order, were run.

In repeated measures ANOVA, physiologic changes over 
time can be introduced as grouping factors. All analyses 
included the repeated measures of period (pre-, during and 
post-dialogue) and minute (two minutes in each period). 
Minute was introduced solely to facilitate use of the 
statistical procedure. Series, a third repeated measures 
variable, was the factor which distinguished dialogue tasks 
(talking; listening). One analysis was run with series to 
differentiate cardiovascualar changes during listening from 
changes during talking. All other analyses used the 
grouping factors previously described, with the listening 
series data.

ANOVA with repeated measures calculates independent and 
interaction effects for all grouping and repeated measures. 
It is especially appropriate when the researcher is 
interested in the multifaceted dimensions which affect 
physiologic change over time.

Eye contact, one of the intended grouping variables, 
was eliminated from analysis due to its lack of variability 
in this group of subjects. Subjects looked at the 
researcher during storytelling between 4% and 100% of the 
time. However, the data were negatively skewed (mean = 
93%; median = 98%; mode = 100%) and use of the data to
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distinguish high from low eye contact persons was not
justified.

A median split was used to identify high and low 
absorption subjects. Although Tellegen (1982) described 
subjects who scored high and low on the absorption measure,
he provided no quantitive criteria for differentiation.
The median split allowed division based on the scores of 
this particular group of subjects.

The interview data were used to divide subjects into 
the following categories derived from the theoretical 
framework (See Appendix H for a record of partial analysis 
of interview content): attending experientially (n=23);
attending instrumentally (n=23); defending (n=6). The 
other (n = 57) subjects did not readily fall into the
prescribed categories.

Twenty-one subjects described listening as a "deja-vu" 
experience. These subjects, upon hearing the story, 
relived past experiences in a way which was filled with 
imagery and judgements. Although they connected with the 
story and the storyteller, they could not be described as 
simply "dwelling with" the story content in an experiential 
way.

Another six subjects distanced in a way which isolated 
them from the human interaction. These subjects primarily 
critiqued the storyteller, when interviewed regarding the 
experience of listening. Although they were considered for
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inclusion in both the defending and the attending instru- 
mentally category, they fit neither. Their isolation from 
the interaction excluded them from the attending
instrumentally category; there was not satisfactory
information to suggest that they rejected incoming 
information and fit in the defending category. Thirty 
subjects did not provide substantive information which 
permitted grouping.

Only the categories derived from the theoretical 
framework were considered for analyses. Because of the 
small number of subjects in the defending category, it was 
eliminated from analyses. The effect of personal 
descriptions of listening on physiology included the two 
attending (experiential; instrumental) categories.

Summary
This chapter has outlined the design and methodology 

for the study. It reported a preliminary study and noted 
changes in the methodology which evolved from the 
preliminary study. The sample for the current study has 
been briefly described. Reliability and validity has been 
reported for the instruments used in the study.

This study used repeated measures ANOVA to analyze 
data. Cardiovascular variables served as dependent 
measures. Grouping variables were listed and methods for 
assignment of subjects to groups were presented. One 
grouping variable required content analysis of interview
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data to derive categories of listening which may affect the 
cardiovasculature. Chapter IV will report the results of
the study, and findings will be discussed with
recommendations in Chapter V.
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CHAPTER IV

RESULTS

Introduction
The purpose of this study was to explore the experience 

of listening, noting how listening was distinct from 
talking and from silent presence with another silent 
individual. There was interest in the potential for 
listening to engender lowered physiological arousal. In 
this study, listening was defined within an interpersonal 
context. The listening experience was structured as one 
during which an individual listened as another person told 
a story. Two types of stories were told: one was an Asian 
folktale and one was a personal story about the storyteller 
(Appendix G). Psychophysiological measures were used to 
assess the experience of listening.

Cardiovascular parameters and eye contact were measured 
during listening. The specific cardiovascular parameters 
assessed included mean arterial blood pressure (MAP), 
systolic blood pressure (SBP), diastolic blood pressure 
(DBP), heart rate (HR) and skin temperature (ST). Eye 
contact was measured as the proportion of seconds of eye 
contact occurring while listening to a story. Individual 
tendency to become engrossed with environmental stimuli was 
measured prior to the listening experience, using the 
Tellegen (1982) absorption measure. Following the
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listening experience, personal descriptions of listening 
were recorded using an interview format.

This chapter describes the procedures used to analyze 
the data. It includes 1) sample description; 2) general 
discussion of the findings as related to hypotheses; 3) 
specific statements, addressing acceptance or rejection of 
each hypotheses.

Subj ects
One hundred and nine subjects participated in the

study. They ranged in age from 21 to 67 years (mean =
41.7; standard deviation = 10.9). There were 54 males
(49.5%) and 55 females (50.5%). Fifty-eight (53.2%) of the 
subjects had attended college and 12 (11%) of these had 
attended graduate school. Fifty subjects (45.8%) were high 
school graduates and 30 (27.5%) of these subjects had
education beyond high school.

The majority (63%) of the subjects were married (n=68).
Eighteen (16.7%) were single; 4 (3.7%) were widowed and; 18
(16.7%) were divorced. The largest number of subjects 
(n=38) had no children (35.5%). Twenty-one (19.6%) had 1 
child; 26 (24.3%) had 2 children; 11 (10.3%) had 3
children; 8 (7.5%) 4 children; 3 (2.8%) had 5 children.

Eighty-one subjects (74.3%) were without any health 
problems. Thirteen subjects (11.9%) had hypertension and 2 
(1.8%) had atherosclerosis. None of the subjects listed
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myocardial infarction, congestive heart failure or angina 
as a health problem. Arthritis (n=4) and gastrointestinal 
disturbance (n=4) were listed by a total of 7.4% of the 
sample. Other illnesses noted, occurred only once or twice 
in the sample.

Fifty-four subjects were randomly assigned to listen 
first and 55 to talk first. Fifty subjects listened to 
"Sister Gonzaga and Me", the personal story and 59 listened 
to "A Single Grain of Rice", the folktale.

Hypotheses
Hypotheses for this study fall into two groups. The 

first group of hypotheses considers basic differences 
between listening, talking and silence in an effort to 
physiologically distinguish each activity from the other. 
The second group predict physiological changes relative to 
the effects of story type (personal story; folktale),
absorption (high; low), sex (male; female), eye contact 
(high; low) and personal descriptions of listening
(attending experientially; attending instrumentally;
defending). Each hypothesis will be cited, analysis for
the hypothesis will be reported, and findings will be 
briefly discussed.

The first hypothesis proposed that individuals' mean 
arterial pressure (MAP), systolic blood pressure (SBP), 
diastolic blood pressure (DBP), and heart rate (HR) would
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be higher during talking than when these same individuals 
listened while another was talking. In order to assess 
these effects a five way analyses of variance with repeated 
measures was performed for each dependent variable. The 
results of this 2 (sex) x 2 (series: listening or talking) 
x 2 (order: listening first or talking first) x 3 (period: 
pre-, during or post-dialogue) x 2 (minutes within each 
period) analyses are summarized in Table 3. Table 3 notes 
significant interaction and main effects of sex, series, 
order and period on the cardiovascular measures. The ANOVA 
table for this and all other analyses are included in 
Appendix I. The use of minutes as a grouping factor occurs 
solely to facilitate the analysis of variance statistical 
procedure. Inclusion of minutes permits evaluation of data 
emerging during the process of sharing dialogue. Rather 
than single data points denoting talking, listening, and 
silence, two data points are evaluated each time a dialogue 
activity occurs in the protocol. Minutes will not be 
discussed as a separate grouping factor.
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Table 3
Probability Levels Associated with Significant F Values for 
Analysis of Variance Testing Effect of Sex, Order, Series, 
and Period on MAP, SBP, DBP, HR, and ST

MAP SBP DBP HR ST

Sex (S) .013 .004
Order (0)
SxO .013 .004
Series (A) .000 .000 .000 .000 .037
AxS
AxO .000 .000 .000 .020 .000
AxSxO
Period (P) .000 .000 .000 .000 .000
PxS .004
PxO .017 .032
PxSxO .004
AxP .000 .000 .000 .000 .049
AxPxS .042
AxPxO (.08)* .005 .013 (.07)* .000
AxPxOxS .042
* These probabilities represent tendencies rather than 
significant findings.
Sex (male; female)
Order (listen first; talk first)
Series (listen; talk)
Period (pre-, during and post-dialogue)
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

For all five cardiovascular measures (MAP, F=48.24; 
SBP, F=35.31; DBP, F=64.12; HR, F=96.10; ST, F=3.74), the 
significant interactions between series and period (Table 
I) indicated that the two types of dialogue (listening and 
talking) had differing effects. Average levels of MAP, 
SBP, DBP, HR, and ST in the pre, during, and post- dialogue
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periods of the listening and talking series are shown in 
Figures A, A2 and A3. Table 4 lists the data documenting 
the differing cardiovascular effects of series (listening 
and talking) and period (before, during and after 
dialogue).

Table 4
Mean Values of MAP, SBP, DBP, HR, and ST by Series and
Period

MAP SBP DBP HR ST

TALK
pre 91.2 125.8 74.3 72.1 88.3
during 101.5 135.3 82.9 78.9 88.1
post 92.8 126.5 74.7 70.6 89.0
LISTEN
pre 92.8 125.3 75.3 71.2 88.9
during 93.3 127.2 75.6 72.7 88.9
post 90.8 123.8 73.4 71.0 89.2
Series: talk, listen
Period: pre-, during and post-dialogue
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

There are significant differences between the effects of 
listening and talking on blood pressure and heart rate. 
Blood pressure and heart rate during talking were
significantly higher (p's < .05, Scheffe' tests) than
during listening. The first hypothesis was supported.
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The second hypothesis proposed that individuals' MAP, 
SBP, DBP and HR would be higher during talking than when 
these same individuals were silently present with another 
silent individual. This hypothesis was analyzed using the 
same repeated measures ANOVA used for testing the first 
hypothesis. Table 3 summarizes the analysis and Table 4 
reports average blood pressure and heart rate before, 
during and after talking (Figure A and A2). There were 
significant differences between talking and the silent 
periods before and after talking. Blood pressure and heart 
rate during talking were significantly higher (p < .05, 
Scheffe' tests) than during silent presence with another 
silent individual. The second hypothesis was supported.

The third hypothesis proposed that individuals' MAP, 
SBP, DBP and HR would be higher during silent presence with 
another silent individual than while listening to another 
person speak. This hypothesis was analyzed using the same 
repeated measures ANOVA used for testing the first two 
hypotheses. Table 3 summarizes the analyses and Table 4 
reports average blood pressure and heart rate before, 
during and after listening.

Only SBP and HR demonstrated significant changes 
(p < .05, Scheffe' tests) between pre-dialogue and dialogue 
periods in the listening series, and the change was not in 
the predicted direction (Figure A and A2, Table 4). SBP
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and HR increased in response to listening to a story. MAP, 
SBP, DBP and HR decreased significantly (p < .05, Scheffe' 
tests) from the listening to the post-listening period.
The third hypothesis was rejected.

The fourth hypothesis proposed that skin temperature 
(ST) during listening would be higher than ST during
talking. Once again, this analysis was done using the
repeated measures ANOVA reported for the previous 
hypotheses (Table 3). Although Table 3 records a 
significant interaction (F=3.74, p < .05) between series 
(listening; talking) and period (pre-, during, post
dialogue) for ST, Scheffe' tests indicate that ST during 
listening was not significantly different from ST during
talking (Figure A3). The fourth hypothesis was rejected.

The fifth hypothesis proposed that ST during talking 
would be lower than ST during silent presence with another 
silent individual. Using the analyses described above, no 
significant differences were found. Average talking ST was 
comparable to ST during silent presence with another silent 
individual (Table 4, Figure A3). This hypothesis was
rej ected.

The sixth hypothesis proposed that ST during listening 
would be higher than ST during silent presence with another 
silent individual. As with the previous two hypotheses, 
suggesting ST changes during dialogue tasks, no significant
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differences were found (Table 4 and Figure A3). The sixth 
hypothesis was rejected.

The seventh hypothesis proposed that the difference 
between cardiovascular changes during silent presence with 
a silent other and talking, would be greater than the 
difference between the cardiovascular changes during silent 
presence with a silent other and listening. The same 
repeated measures ANOVA was used to test this hypothesis, 
and attention was once more directed to the interaction 
between series (talk; listen) and period (pre-, during and 
post-dialogue).

As reported when addressing the first hypothesis, blood 
pressures and heart rates were significantly higher 
(p's <. 05, Scheffe' tests) in the during talking than in 
the during listening period. MAP, SBP, DBP, and HR 
increased significantly in response to talking and 
decreased significantly upon cessation of speech. Although 
SBP and HR increased significantly (p's < .05, Scheffe'
tests) from before to during listening, these changes were 
not of the magnitude of the changes observed in the talking 
series (Table 4, Figures A and A2). Likewise, blood 
pressure and heart rate decreased significantly from 
listening to post-listening, but the changes were much 
smaller than those seen in the talking series. Changes 
from silence to talking were greater than changes from 
silence to listening for blood pressure and heart rate.
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Although skin temperature was higher (Figure A3) in the 
pre- and during listening periods than in the pre- and 
during talking periods, these differences were not 
significant. ST in the post-dialogue periods differed by 
only .2 degree. Thus, ST remained fairly constant in the 
three periods of the listening series, and increased 
slightly from during to post-talking. Lowest ST occurred 
during talking. ST was the only cardiovascular measure 
which did not fit the prediction of the seventh hypothesis: 
the difference between silent and talking ST was not 
significantly greater than the difference between silent 
and listening ST. The seventh hypothesis was rejected.

The discussion of results addressing the first seven 
hypotheses, has focused on the interaction effects of 
series with period. Period and series also had main 
effects (Table 5) for all five cardiovascular measures. 
Average levels of MAP, SBP, DBP, and HR were significantly 
higher in the during dialogue period than in the pre- or 
post- dialogue periods (Scheffe1 tests, p < .05). In
contrast, ST was lower during the dialogue period. 
Measures did not differ significantly between the pre- and 
post-dialogue periods. Average MAP, SBP, DBP, HR and ST 
were higher in the series including talking than in the 
series including listening.
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Table 5
Mean Values of MAP, SBP, DBP, HR, and ST by Period and
Series

MAP SBP DBP HR ST

PERIOD
Pre 91.9 125.6 74.8 71.7 88.6
During 97.4 131.3 79.3 75.9 88.5
Post 91.8 125.2 74.0 70.8 89.1
SERIES
Talk 95.1 129.2 77.3 73.9 88.4
Listen 92.3 125.4 74.8 71.7 89.0

Period: pre-, during and post dialogue 
Series: talking and listening
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

The order of the series (talk; listen) was randomized 
to insure that repetition of series was not responsible for 
any differences observed in responses to the two dialogue 
tasks. The results justify the necessity of this 
procedure. Examining the effect of order (see Table 3) 
revealed significant interactions between order and series 
(p < .05) for all dependent variables (MAP, F=31.51; SBP,
F=85.26; DBP, F=48.82; HR, F=5.57; ST, F=29.07); between 
order and period for MAP (F=4.57, p <.05) and SBP (F=3.58, 
p <.05); between order and sex for MAP (F=6.43, 
p < .05) and SBP (F=8.75, p <.01); between series, period,
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and order for SBP (F=5.38, p < .01), DBP (F=4.75, p < .05) 
and ST (F=16.72, p < .01).

In the interaction between series and order, greater 
differences between talking and listening occurred for
persons in the talk first group. Persons who talked first 
had significantly higher blood pressure and heart rate 
during talking than persons who listened first. When 
subjects listened first, blood pressure an heart rate 
differences between talking and listening were minimal.
Generally, ST increased during the research procedure, but 
it increased more if subjects talked first.

Period and order interacted to affect MAP and SBP. 
During dialogue averages in the talk first series (MAP: 
x=98.8, sd=14.9; SBP: x=132.5, sd=17.6) were higher than
in the listen first series (MAP: x=95.9, sd=14.2; SBP:
x=129.9, sd=19.1). Differences between averages pre- and 
post-dialogue were insignificant.

The three way interaction between series, period and 
order (Table 6, Figure B, B2) affected SBP, DBP and ST. 
Once again, the differences between the talking and 
listening series were greatest when subjects talked first. 
ST was highest during listening when subjects talked first 
and lowest during listening when subjects listened first. 
Order effects will be reported in more detail as the 
subsequent hypotheses are discussed.
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Table 6
Mean Values of SBP, DBP, and ST by Series, Period, 
and Order

SBP DBP ST

LF, talk
pre 123.4 72.6 88.6
during 131.6 80.5 88.1
post 124.8 73.8 88.6
LF, listen
pre 127.8 76.6 87.2
during 128.4 76.6 87.5
post 124.2 73.8 88.1
TP, talk
pre 128.2 75.9 88.0
during 139.0 85.4 88.1
post 128.2 75.5 89.5
TP, listen 122.95 73.9 90.6
during 126 74.6 90.3
post 123.4 73.1 90.3

LP = listen first; TP = talk first 
SERIES: talk, listen
PERIOD: pre-, during, post
ORDER: listen first, talk first

Generally, the first group of hypotheses, examined 
cardiovascular differences between talking, listening and 
silence. Results indicate that listening is accompanied by 
heightened physiological arousal as compared with silence, 
but lowered physiological arousal as compared with talking. 
The order of dialogue tasks had independent and interaction 
effects. Persons who talked first experienced less 
physiologic arousal during listening that persons who 
listened first.
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In evaluating the effect of period (pre-, during, post

dialogue) in the listening series, there were significant 
increases from pre-listening silence to listening for SBP 
and HR. MAP, SBP, DBP and HR decreased significantly from 
listening to post-listening silence. While listening is 
not consistently cardiovascularly distinguished from the
preceding period of silence, it is distinguished from the
silence following it. The pattern for SBP and HR in the
listening series is similar to the pattern occurring with
the talking series. However, all blood pressure measures 
and HR increased significantly during talking and declined 
during silence; the change in blood pressure and heart rate 
from silence to dialogue was greater in the talking than in 
the listening series.

The second set of hypotheses predicted specific 
physiologic changes relative to the effects of the 
following grouping variables: story, absorption, sex, eye 
contact and personal descriptions of listening. Each 
hypothesis will be presented, data analysis procedures will 
be noted and results will be discussed.

In the first hypothesis of this second set, differing 
cardiovascular effects during listening were predicted for 
persons who listened to a personal story and persons who 
listened to a folktale. This hypothesis was evaluated 
with a four-way analyses of variance with repeated 
measures. The results of the separate 2 (story type) x 2
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(sex) x 3 (period) x 2 (minutes within each period) ANOVAs 
for MAP, SBP, DBP, HR, and ST are summarized in Table 7.

Table 7
Probability Levels Associated with Significant F Values 
for Analysis of Variance Testing Effect of Order,
Story, Sex, and Period on MAP, SBP, DBP, HR, and ST

MAP SBP DBP HR ST

Order (0)
Story (S)
Sex (A)
OxS
OxA
SxA
OxSxA

.013

.013
.007
.007

.048

P (Period)
PxO
PxS
PxA
PxOS
PxOA
PxSA
(.07)*
PxOSA
(.07)*

.008 .000
.02

.004 .000
.001

* These probobilities represent tendencies rather than 
significant findings.
Order (listen first; talk first)
Story (personal story; folktale)
Sex (male; female)
Period (pre-, during and post-listening)
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature
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Story type did not have a main effect on any of the 
dependent variables nor did it interact significantly with 
any of the other grouping or repeated measures variables. 
Period significantly affected MAP (F=5.30), SBP (F=13.48), 
DBP (F=6.46), and HR (F=11.49) but not ST. SBP and HR 
increased significantly (p < .05, Scheffe1 tests) from pre- 
to during listening and MAP, SBP, DBP, and HR decreased 
significantly from during to post-listening, independent of 
story type (see Figure C, Table 8).

Table 8
Mean Values Of MAP, SBP, DBP, HR, and ST by Period During
Listening

MAP* BP* DBP* HR* ST

PRE 92.1 123.8 74.5 71.5 88.6
DURING 92.8 125.9 75.0 72.9 88.7
POST 90.0 122.6 72.5 71.2 88.9

* significant effects
Period: pre-, during and post-listening
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

Cardiovascular changes from pre-listening silence, to 
listening, to post-listening silence followed the pattern 
already described. Addressing the specific hypothesis, 
there were no differences in cardiovascular change relative
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to whether an individual heard a folktale or a personal 
story. The hypothesis was rejected.

The next hypotheses addressed the effect of 
individuals' tendency to be absorbed with environmental 
stimuli, on their cardiovasculature during listening. It 
proposed that individuals who showed a tende. cy to become 
highly absorbed during listening would experience greater 
decreases in MAP, SBP, DBP and HR than individuals who 
showed a tendency for low absorption. The results of the 2 
(absorption: high vs low) x 2 (sex) x 3 (period) x 2 
(minutes within each period) ANOVAs with repeated measures 
used to evaluate this hypothesis are summarized in 
Table 9.
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Probability Levels Associated with Significant F Values 
for Analysis of Variance Testing Effect of Order, 
Absorption, Sex, and Period on MAP, SBP, DBP, HR, 
and ST

Order (0) (.07)*
Absorption (V)
Sex (S) (.06)* .007
OxV
OxS (.06)* .007
VxS
OxVxS (.06)* .007
Period (P) .005 .000 .002 .000 .046
PxO .01 .001
Pxv
PxS (.054)*
PxOV
PxOS (.054)*
PxVS
PxOVS (.054)*

* These probabilities represent tendencies rather than 
significant findings.
Order (listen first; talk first)
Absorption (high; low)
Sex (male; female)
Period (pre-, during and post-listening)
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

Tendency for absorption did not have a main effect and 
it had only one significant interaction effect (F=7.65, 
p <.01) with sex and order on SBP (Figure D, Table 10).
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Table 10
Mean Systolic Blood Pressure During Listening by Sex, 
Order, and Absorption Level

Sex: male, female
Order: listen first, talk first
Absorption: high, low

When subjects listened first, SBP was higher during 
listening if they scored low on absorption than if they 
scored high on absorption. SBP, for females who talked 
first, changed little regardless of absorption level. Men 
who talked first had lower SBP if they scored low on 
absorption (n = 12) than if they scored high (n =12). 
These results indicate that order differentially affected 
males and females relative to absorption levels. The 
variable effects of absorption lead to questions regarding 
its usefulness in understanding cardiovascular change. To 
address the hypothesis specifically, tendency to become 
highly absorbed with environmental stimuli did not result 
in increased MAP, SBP, DBP and HR during listening. This 
hypothesis was rejected.

Listen first Talk first

MALE
Low absorption 129.9
High absorption 125.9

124.9
132.9

FEMALE
Low absorption 129.6
High Absorption 117.9

114.6
116.4
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The next hypothesis proposed that individuals who 

showed a tendency to become highly absorbed with 
environmental stimuli would demonstrate higher skin 
temperature during listening than individuals who showed a 
tendency for low absorption. As the previous results have 
indicated, this hypothesis was rejected.

The next hypothesis predicted that men and women would 
differ in their cardiovascular changes during listening. 
This hypothesis was tested using components of the analysis 
summarized in Table 3.

Sex demonstrated a significant main effect for MAP 
(F=6.43, p <.05) and SBP (F=8.75, p <.01) and several 
interaction effects. Men's average values for MAP and SBP 
were significantly higher (MAP:x= 96.6, sd= 11.9; SBP:x= 
131.8, sd=15.2) than women's mean values (MAP:x= 90.9, sd= 
15.1; SBP:x= 123.0, sd=18.5). However these differences 
remained relatively consistent throughout the dialogue 
activities. There were significant interactions between 
sex and order for MAP (F=6.43, p C.05) and SBP (F=8.75, 
p <.01). Men's MAPs and SBPs in the listen first group 
(MAP: x= 95.6, sd= 12.1; SBP: x= 130.4, sd= 15.5) were
lower than those in the talk first group (MAP: x= 97.6, 
sd= 11.8; SBP: x= 133.3, sd= 14.8); for women there were no
differences in average MAPs between the listen (MAP: 90.8,
sd= 16.1; SBP: x= 122.9, sd= 20.9) and talk (MAP: 91.1,
sd= 14.1; SBP: x= 122.9, sd= 15.8) first group. Men's MAPs
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were higher than women's regardless of order grouping. 
Heart rate (HR) variation was affected by dialogue tasks as 
well as by sex. Sex interacted significantly with series 
and period (see Figure E, Table 11) and with series, 
period, and order (see Figure F, F2, Table 12).

Table 11
Mean Heart Rate During Dialogue by Series, Sex, and 
Period

TALK LISTEN

MALE
pre 70.5 69.7
during 76.7 71.7
post 69.3 69.7
FEMALE
pre 73.6 72.7
during 81.2 73.8
post 72.0 72.4
Series: talk, listen 
Sex: male, female
Period: pre-, during and post-dialogue

In the interaction with period and series (Figure E), 
there were significant (p < .05, Scheffe' tests) dif
ferences between males and females for each period in both 
the talking and the listening series. Females had higher 
HR's than males during each period of dialogue in both the 
talking and the listening series data. As previously, 
talking was accompanied by significant increases in HR; for 
men, listening was accompanied by a significant increase in
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HR, although this Increase was of a lesser magnitude than 
the one accompanying talking.

Table 12

and Order

LF,talk LF,listen TF,talk TF,listen

MALE
pre 69.6 69.1 71.4 70.4
during 75.2 71.0 78.2 72.4
post 68.4 69.3 70.1 70.1
FEMALE
pre 73.2 73.0 74.0 72.3
during 80.7 75.0 81.7 72.6
post 72.4 72.5 71.6 70.6
LF = listen first; TF = talk first
Series: talk, listen 
Sex: male, female
Period: pre-, during and post dialogue 
Order: listen first, talk first

In the four-way interaction between sex, series, period 
and order (Figures F and F2), talking resulted in 
significant increase in HR regardless of sex and order. 
Although not significant, listening was also accompanied by 
increases in HR. The average HR (x= 75, sd= 10.7) during 
listening for women in the listen first series group was 
equivalent to the average HR (x= 75.2, sd= 12.9) during 
talking for men in the listen first series group. That is, 
talking heart rates for men were equivalent to listening 
heart rates for women in this instance.
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There were also significant interactive effects

(F=7.59, p < .01) on ST from sex, period and order (Figure
G, Table 13).

Table 13
Mean Skin Temperature During Dialogue by Sex, Period,
and Order

Listen first Talk first

MALES
pre 88.0 89.0
during 87.8 88.7
post 88.1 89.1
FEMALES
pre 87.8 89.6
during 87.7 89.7
post 88.6 90.7
Sex: males, females
Period: pre-, during and post-dialogue 
Order: listen first, talk first

In the pre-dialogue period there were not significant 
differences between ST for men and women grouped by order. 
Neither men's nor women's ST changed significantly 
(p < .05, Scheffe' tests) from pre- to during dialogue;
although women's and men's ST increased from during to 
post-dialogue, neither increased significantly. Women's 
post-dialogue ST (in the talk first group) was signif
icantly higher than men's (in the talk first group).
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Sex differences were recorded for every cardiovascular 

measure except DBP. Addressing the specific hypothesis, 
men and women differ in their cardiovascular changes during 
listening. This hypothesis was accepted.

The next four hypotheses could not be tested. The 
first two predicted cardiovascular changes relative to eye 
contact during listening. As has been reported, the skew 
of the curve generated by the eye contact data did not 
permit grouping of subjects. The next two hypotheses were 
planned, expecting a group of subjects to describe 
defending while listening. Since only six subjects were 
placed in the defending category as a result of content 
analysis of interview data, the defending category was 
eliminated.

The final two hypothesis addressed the effects of 
differing personal descriptions of listening on 
cardiovascular changes during listening. One hypothesis 
proposed that persons who described listening as attending 
in an instrumental way would have higher MAP, SBP, DBP and 
HR than persons who described attending in an experiential 
way. This hypothesis was tested using a five way analyses 
of variance with repeated measures. The results of these 2 
(sex) x 2 (order) x 2 (personal description of listening 
categories) x 3 (period) 2 (minutes within each period) 
ANOVAs are summarized in Table 14.
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Table 14
Probability Levels Associated with Significant F Values for 
Analysis of Variance Testing Effect of Sex, Order,
Interview Categories, and Period on MAP, SBP, DBP, HR, 
and ST

MAP SBP DBP HR ST

Sex (S) .013 .015 .029
Order (0)
Interview
Categories (I) ( .078)*
SxO .013 .015 .029
Sxl
Oxl ( .078)*
SxOxI
Period (P) .020 .006 .011
PxS .031
PxO ( .061)* .002 .054
Pxl
PxSO .031
PxSI
PxOI
PxSOI

* These probabilities represent tendencies rather than 
significant findings.
Sex (male; female)
Order (listen first; talk first)
Interview Categories (attending experientially; attending 
instrumentally)
Period (pre-, during and post-listening)
MAP - mean arterial pressure; SBP - systolic blood pressure 
DBP - diastolic blood pressure; HR - heart rate 
ST - skin temperature

Interview categories which grouped subjects according to 
personal descriptions of listening had neither a main 
effect on any of the dependent measures nor an interaction 
effect with any of the other grouping or repeated measures 
variables. There was a tendency for interview categories
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to have a main effect on DBP and an interaction effect with 
order on DBP. Since an understanding of the links between 
bodily change and personal experience during human 
interaction is central to this study, these tendencies will 
be discussed.

Average DBP for persons who listened, attending 
experientially was 71.6 (sd= 12.5) as compared to 76.8 
(sd= 9.9), for persons who listened, attending instru- 
mentally. According to content analysis of interview data, 
persons who attended experientially listened to the story, 
staying with the content, often visualizing what the 
speaker was saying. They left their office environment, 
letting go of their tasks, to participate with the 
storyteller in the unfolding story. Persons who attended 
instrumentally were actively involved with the story, 
analyzing it's content, cataloguing the information so that 
it could be recalled if needed. They were engrossed in 
their efforts to make sense of the story while it was being 
told.
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Table 15
Mean Diastolic Blood Pressure During Listening by Order
and Interview Categories

Listen first Talk first

Attend experientially 75.9 68.2
Attend instrumentally 75.6 77.3
Order: listen first, talk first
Interview Categories: attending experientially, attending 

instrumentally

In the interaction between interview categories and 
order (Table 15), persons who listened first showed little 
variability in DBP, whether they attended experientially or 
instrumentally. Persons who talked first had lower DBP if 
they attended experientially while listening than if they 
attended instrumentally. To specifically address this 
hypothesis, there is no difference in cardiovascular 
change, related to personal descriptions of listening. 
Attending instrumentally did not result in higher MAP, SBP, 
DBP or HR. The hypothesis was rejected.

The last hypothesis proposed that persons who described 
attending in an instrumental way would have lower ST than 
persons who described attending in an experiential way. As 
has been reported, personal descriptions of listening 
resulted in no significant cardiovascular effects.
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The final chapter of this dissertation research will 

present a discussion of findings with recommendations for 
future study and conclusions.
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CHAPTER V
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DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

Introduction
This study was designed to explore the experience of 

listening, noting how listening was distict from talking 
and from silence. There was interest in the potential for 
listening to be accompanied by lowered physiological 
arousal. Personal descriptions of listening, eye contact 
during listening and an individual's tendency to become 
absorbed with environmental stimuli were measured to 
enhance understanding of bodily change while listening. 
Absorption with environmental stimuli was measured with the 
absorption scale of the Multidimensional Personality 
Questionnaire (Tellegen, 1982). Bodily change was measured 
using cardiovascular indicators (mean arterial pressure, 
systolic blood pressure, diastolic blood pressure, heart 
rate and skin temperature).

Generally, this research demonstrated that listening is 
accompanied by heightened physiological arousal as compared 
with silence, but lowered physiological arousal as compared 
with talking. The silence following listening was 
consistently accompanied by lower blood pressure and heart 
rate than listening but pre-listening silence did not 
consistently differ from listening. Personal descriptions 
of listening, eye contact during listening and tendency for
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absorption did not have a significant effect on the 
listening-cardiovascular system link. Only absorption 
interacted with other variables to effect cardiovascular 
change during listening.

Discussion of Findings 
Findings will be discussed beginning with the three 

hypotheses which were accepted. The specific findings 
related to these hypotheses are:

1. Blood pressure and heart rate are significantly 
higher during talking than during listening.
2. Blood pressure and heart rate are significantly 
higher during talking than during silent presence 
with another silent individual.
3. Men and women have different cardiovascular 
responses when they listen.

Two of these hypotheses addressed changes in the
cardiovasculature during silence, talking and listening and
one addressed the effects of sex (male; female) on
cardiovascular changes during listening.

This study emerged from a research base which has
identified significant increases in blood pressure and
heart rate when people speak and decreases in these
measures with the cessation of speech (Lynch et al., 1980;
Lynch, 1985; Thomas et al., 1984). By evaluating
cardiovascular changes during listening, this study
extended the established research base.

Findings confirmed the occurrence of cardiovascular
changes during talking. Blood pressure and heart rate
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increased significantly when persons spoke and decreased 
during silence. This same pattern occurred during 
listening for systolic blood pressure and heart rate. 
However, average blood pressure and heart rate were 
significantly higher during talking than during listening, 
and change in blood pressure and heart rate was greater 
between silence and talking than it was between silence and 
listening. The effect of listening on the
cardiovasculature is one of physiological arousal, although 
not as strong as the physiologic arousing effect of 
talking.

Given the broad research base (Lynch, 1985) which 
supports the occurrence of cardiovascular changes during 
talking, these findings offer little new knowledge. The
rise in blood pressure which accompanies listening will be 
addressed in detail in reference to another hypothesis. 
Considering simply the cardiovascular difference between 
listening and silence, data during listening are not
consistently or strongly distinguished from data during 
silence. When an individual listens, he/she is silent, so 
listening inherently requires silence. Generally, the 
effect of listening on the cardiovasculature, differs very 
little from the effect of silence. Although the difference 
between silence and listening is statistically significant, 
blood pressure varies no more than 3.4 mm/Hg and heart rate 
no more than 2 beats/minute.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



132
There was not a strong literature base to support the 

idea that sex differences affect the dialogue- 
cardiovascular system link. Clinical observations at the 
Center for the Study of Human Psychophysiology suggested 
that men are more likely to exhibit a blood pressure
response and women a heart rate response during talking.
Malinow et al. (1986) present a contrasting view of the 
effect of sex differences on cardiovascular changes during 
talking. In a sample of deaf persons, communication was 
represented by signing. Signing was accompanied by an
increase in heart rate which was higher for males than for
females (Malinow et al., 1986). Women had lower mean
arterial pressure than men during resting periods; they
demonstrated greater blood pressure increases than men 
during signing.

Findings from the present study add another dimension 
of interest. Men had higher mean arterial pressure and 
systolic blood pressure throughout the study while women 
had higher heart rate. Previous research (Lynch, Long,
Thomas, Malinow & Katcher, 1981) has shown that higher 
baseline cardiovascular values are associated with
heightened response during talking. Thus, one would expect 
exaggerated blood pressure responses in men and heart rate 
responses in women during speech. While women had greater 
heart rate responses than men during talking, there were no
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differences between blood pressure responses to talking for 
men and women.

The hypothesis citing physiological change associated 
with sex differences specified that differences would be 
observable during listening. Men's heart rates increased 
during listening; this was not true for women. One may 
question whether the higher heart rates demonstrated by 
women throughout this study may have negated the 
possibility for rises during listening, but as has been 
noted, women demonstrated heart rate increases during 
talking. Listening did not result in differing blood 
pressure changes for men and women. Thus, heart rate was 
more effective in differentiating the sexes on dialogue 
tasks than was blood pressure. Heart rates increased for 
women during talking and increased for men during 
listening. In addition, women had higher skin temperature 
during and following listening than men.

One comparison to be drawn when considering these data 
is the similar heart rate response in men who are signing 
(deaf subjects) and men who are listening. Both sorts of 
quiet engagement with another demonstrate similar patterns 
of cardiovascular change for men. Men who are signing may 
trigger heightened physiological arousal by the motor 
activity required for communication. Physiological change 
associated with motor activity preempts physiological 
change associated with attentional activities in babies
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(Morrongiello et al., 1982). However, it is unlikely that 
hand movements in adults can generate significant changes 
in blood pressure, such as the ones seen when deaf persons 
communicate. It would be interesting to know if the men in 
the deaf study were communicating with a woman or another 
man.

Important for understanding sex differences in this 
study, is the fact that the storyteller who engaged 
subjects in a listening experience was a woman, as was the 
research assistant. Each male subject was in the research 
room with two females. The human interaction occurring in 
this situation was different from one in which the subject 
was a female and only women were in the research room. In 
Turpin's review (1986) of the research on attention, he 
noted that cardiac acceleration was elicited by phobic 
material in phobic subjects and by sexually arousing 
stimuli in male subjects. It is possible that male 
subjects experienced the research procedure in a context 
other than the one intended.

There were ten hypotheses which were rejected and 
findings related to these hypotheses will now be discussed. 
The hypothesis that was central to this study predicted 
that listening would be accompanied by lower physiological 
arousal than silence; however, it was accompanied by higher 
physiological arousal. Systolic blood pressure and heart 
rate increased from pre-listening silence to listening and
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all blood pressure measures and heart rate decreased from 
listening to post-listening silence. This physiologic 
arousal pattern is opposite the one predicted. The basis 
for the prediction that listening can be physiologically 
relaxing came from the clinical setting and the preliminary 
study. The theoretical framework supporting the prediction 
was based on the orienting literature (Lacey & Lacey, 1974; 
Morrongiello et al., 1982) and the engagement-involvement 
literature (Thaler-Singer; 1974, Katcher et al., 1983). 
The orienting literature identified lowered cardiovascular 
arousal when individuals became alert to details in their 
environment. In contrast, engagement-involvement was 
generally associated with heightened physiological arousal 
(Thaler-Singer, 1974). However, the phenomenon was most 
often measured while persons were participating in a verbal 
interchange, making the increases in blood pressure and 
heart rate suspicious, since the cardiovascular effect of 
talking was not taken into account. One study (Smyth et 
al., 1980), which cited varying physiologic arousal levels 
relative to engagement-involvement, concluded that 
engagement-involvement may trigger lowered physiological 
arousal for some people.

Both Thaler-Singer (1974) and Smyth and colleagues 
(1980) evaluated engagement-involvement occurring in human- 
human interaction. In one study (Katcher, Friedmann, Beck 
& Lynch, 1983), which demonstrated lowered physiological
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arousal during engagement-involvement, subjects watched 
fish swimming in a tank. Although this study reported the 
strongest findings suggesting that engagement-involvement 
may be relaxing, it moved out of the realm of human-human 
interaction.

Given the findings from the present study, it is 
apparent that engagement-involvement occurring between 
individuals and their non-human environments is different 
from that occurring between one individual and another. 
There are no research data which document that human-human 
interactions are accompanied by lowered physiologic 
arousal, while physiological arousal during listening is 
lower than during talking, it is not lower than the level 
of arousal during silence. However, post-listening silence 
is significantly lower for mean arterial pressure and 
systolic blood pressure than post-talking silence, and 
blood pressure is lower during post-listening than it is 
during pre-listening. No differences were noted between 
pre and post talking silence. According to this 
information, the physiologically relaxing effects of 
listening may occur after the observed human interaction. 
The implications of this finding are limited by the usual 
pattern of dialogue in everyday communication. Listening 
is generally followed by talking as one person responds to 
what is heard. Minutes of silence following listening are 
not likely to occur in other than a structured situation.
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Returning to the central issue, that human-human

dialogue was accompanied by heightened physiological
arousal, one is led to consider how the research experience
was different from clinical experience. The repeated
telling of the same stories in the research setting
differed from the telling of a story which emerges from the
context of dialogue in the clinical setting. Stories
evolving during human interaction in the clinical setting
are heartfelt sharing experiences, which shift the rhythm
of the dialogue. These occasions may be described as peaks
of engagement-involvement, characterized as "sustained high
levels" by Thaler-Singer (1974). These occasions entail I-
Thou interrelating (Buber, 1965), during which individuals
make themselves truly present to one another. Friedman
(1965), in describing Buber's work says:

What at one moment was the Thou of an I-Thou 
relationship can become the next moment an It and 
indeed must continually do so. The It may again 
become a Thou but it will not be able to remain 
one, and it need not become a Thou at all.
(pp. 12-13)

Friedman's words highlight Buber's view that I-Thou 
interrelating cannot occur continuously, but must occur 
with I-lt interrelating, during which one person distances 
from another and from the intensity of I-Thou 
connectedness. It was unreasonable to expect that I-Thou 
interrelating could be "used" as the storytelling mode 
during research. The sharing of a story in the research 
setting was more likely to be an I-It interaction, while in
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the clinical setting, it is more likely to be an I-Thou
interaction. Research has demonstrated that persons
participating as subjects, using relaxation strategies to 
control hypertension, lower their blood pressure only half 
as much as persons participating as patients, involved in a 
therapeutic interaction with a clinician (Lynch et al.,
1982). These explanations do not account for the pattern
of lowered physiologic arousal which occurred during the 
preliminary study, but data from that study were based on a 
very small (n = 8) sample.

The effect of differing stories was evaluated as a 
factor with potential to influence cardiovascular change 
during listening. One of two stories was told to engage 
subjects to listen. Stories were assigned by a flip of a 
coin. One story, "Sister Gonzaga and Me" related a 
personal experience from the childhood of the storyteller. 
The other story, "A Single Grain of Rice" is an Asian 
folktale. Milton Erickson (1983) used stories about
himself in hypnotic therapy to effect hypnotic induction 
and healing. At the Center for the Study of Human 
Psychophysiology, stories are sometimes used to calm an 
individual and trigger lowered physiological arousal. 
Although data from the preliminary study suggested that 
this physiologic calming effect could occur when persons 
listened to a folktale, a story about oneself offered 
greater potential for allowing I-Thou interrelating than a
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folktale. This study found no difference in physiology 
relative to the story told. This finding concurs with 
those of other researchers (Weiner et al., 1962; Hardyck et 
al., 1962; Innes et al., 1959; Lynch et al., 1982) who have
noted that physiologic change during human interaction is
not related to the content of the interaction. The 
intensity of the interaction is credited with engendering 
physiologic change. The intensity of interaction in this 
study was not manipulated. Effort was made by the
storyteller to present each story with the same level of
intensity. This effort to control level of intensity and 
enhance reliability affected the manner of presentation. 
It is possible that potential differentiation between the 
folktale and the personal story was blunted. The heartfelt 
quality which occurs with stories emerging in the clinical 
setting was not captured in the personal story telling. 
The research setting was most conducive to telling stories 
in an I-It fashion. The subject's way of receiving the 
story was the other important dimension of this human 
interaction. No measure of the intensity of the reciprocal 
sharing was made. However, two hypotheses were proposed 
which addressed the subject's experience of listening to 
the story.

Differing personal descriptions of the experience of 
listening were hypothesized as predictive of differing 
cardiovascular changes during listening. This hypothesis
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was a complex one. It included two distinct data analysis 
stages directed toward grasping the meaning of listening 
for subjects. Each stage of analysis will be reviewed and 
the link between the analysis procedures will be 
identified. The first stage required analysis of data 
using descriptive research strategies and the second stage 
used descriptive data in an analysis of variance procedure.

In the first stage, interview data were analyzed using 
descriptive procedures (Parse, Coyne & Smith, 1985). 
Categories listing ways an individual may listen were 
derived from the literature: attending experientially,
attending instrumentally and defending. A theoretical 
definition of each category was presented and subjects were 
grouped into categories based on interview (Appendix E for 
interview format). In order to group subjects, interview 
data were distilled into themes, which highlighted the 
essence of the listening experience for each subject in 
his/her own words. A synthetic definition of listening for 
each subject was then formulated from the themes (Appendix 
H) . This synthetic definition represented the researcher's 
understanding of the meaning of listening for the subject 
based on the subject's description.

A decision made prior to this analysis limited subjects 
grouped into categories to only those who readily fit. No 
subject was forced into a category. Only six subjects 
could be described as defending, or rejecting the incoming

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



141
flow of information during storytelling. Two groups, not 
predicted by the theoretical framework emerged. One group 
was a familiarity group, which included twenty-one persons 
who experienced the story as a "de'-ja1 vu" experience. 
These persons, upon hearing the story, relived past events, 
recalling a time in their lives when they experienced a 
situation similar to the one described in the story. While 
listening to the story, they were re-living a past event. 
Another six subjects distanced in a way which separated 
them from the human interaction. These persons critiqued
the storyteller when asked about their experience of 
listening to the story. Thirty subjects were not grouped 
since their description of listening did not provide 
adaquate information to decide appropriate placement.

In the second stage of this analysis, only the subjects 
who described attending experientially or instrumentally 
were entered into the analysis of variance procedure. 
These groups were projected by the theoretical framework 
and each group had adaquate numbers of subjects for 
analysis. Persons adopting an experiential set (Tellegen, 
1982) while attending were expected to dwell with rather 
than move beyond the listening experience in an evaluative 
way. in this study, these persons listened to the story, 
staying with the content often visualizing what the speaker 
was saying. They left their office environment, letting go 
of their tasks to participate with the storyteller in the
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unfolding story. Persons adopting an instrumental set 
(Tellegen, 1982) while attending were expected to evaluate 
incoming information, preparing oneself to use it. In this 
study, persons who attended instrumentally were actively 
involved with the story, analyzing its content and
cataloguing the information so that it could be recalled if 
needed. It was anticipated that persons who attended
experientially would exhibit lower physiological arousal 
than persons who attended instrumentally. There was a 
tendency for diastolic blood pressure to demonstrate this 
effect but only if subjects talk first.

The small number of subjects used for this analysis (n 
= 46) decreased the power, relative to the other analyses. 
This alteration in sample size limited chances of finding a 
significant relationship if one existed. In the
interaction effect on diastolic blood pressure, persons who 
talked first had a mean diastolic blood pressure more than 
9mm/Hg lower during listening if they attended 
experientially than if they attended instrumentally. There 
was not even one milimeter difference between persons who 
attended experientially and instrumentally if they listened 
first. The effect of order has not yet been addressed in 
detail but talking first was generally defined as more 
relaxing for subjects than listening first. Thus, a
relaxed situation offered persons attending experientally 
the best opportunity to lower diastolic blood pressure.
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The theoretical framework used to specify categories

was not an effective format for clarifying the meaning of
listening expressed physiologically. The meaning of
listening as it emerged from the descriptive analysis of
interview data did not shed light on subject's bodily
response to listening. Hagey (1983) who used a folktale,
"Nanabush and the Pale Stranger" to help diabetic Indians
understand and adjust to their illness said:

Clinicians unconsciously try to construct meaning 
in everyday practice but generally have no sense of 
craft as do writers and story tellers. Meaning 
construction is the overlooked variable in clinical 
research and practice, (p. 271)

The attempt to construct meaning in this study by
ellaborating categories for listening did not enhance
understanding of cardiovascular change during listening.
Using another approach for grouping subjects, relative to
interview information, may have been more useful. For
instance, individual patterns of responding to sensory
stimuli have potential to alter what is heard while
listening (Gorden, 1978). The meaning of the story, from
this perspective, can be attributed to the sensory
stimulation experienced by the listener. Gorden (1978)
states:

Each of the senses of vision, audition,
kinesthesis, and olfaction monitor different types 
of environmental stimuli, but organize that 
information into similar classes of experience, (p.
118)
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Interview data, evaluated using this theoretical view 

would generate a different grouping of subjects, which 
offers potential for understanding cardiovascular changes 
during listening. However, one might still question
whether this sort of strategy is conducive to enabling a 
researcher to approach the meaning of listening. 
Imposition of prescribed categories establishes meaning 
before the fact. Given this early stage of listening 
research, it may be most helpful to gather descriptive 
data, evaluating it retrospectively to enhance 
understanding rather than prescribing categories 
prospectively.

To summarize the preceding sections, the human 
interaction evolving in a research setting is unlike that 
evolving in a clinical setting. In the clinical setting, a 
story emerges from dialogue and is meaningful to both the 
patient and the clinician; it is likely that the quality 
and intensity of this interaction is different than an 
interaction occurring between two strangers in the research 
setting. Control is central to research, precluding the 
liklihood for other than I-It interaction. Stories 
presented repeatedly are not likely to be heartfelt. 
Without heartfelt, I-Thou sharing, the phenomenon under 
investigation is undermined. Interview data indicated that 
subjects personalized stories, finding ways to make them 
meaningful whether they heard a personal story or a fable.
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However, creating meaning while listening to the structured 
presentation of a story in a research setting may require 
more energy than grasping shared meaning during dialogue in 
a clinical setting.

Another factor evaluated in this study was absorption, 
an individual's tendency to become involved with
environmental stimuli (Tellegen, 1982). Pekula et al.
(1985) described absorption as an individual's tendency 
toward complete attentional involvement in which 
perceptual, imaginative and ideational faculties are fully 
engaged. Correlations between absorption and
hypnotizability (Pekula et al., 1985) confirm Tellegen's 
(1982) explanation that persons scoring high on absorption 
can readily dismiss reality to attend to engaging stimuli. 
Since clinical practice had demonstrated that some persons 
experience heightened physiological arousal when they self
reference a story, hearing it as personal criticism, 
absorption offered another way to potentially distinguish 
persons who became tense from those who relaxed while 
listening.

Absorption interacted with sex and order to effect 
systolic blood pressure but the pattern of these data is 
not consistent for all groups of subjects. Both males and 
females who listened first had higher systolic blood 
pressure if they scored low on absorption and lower 
systolic blood pressure if they scored high. The effect of
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high absorption scores was stronger for women than for men. 
Females who talked first showed little variability in 
systolic blood pressure regardless of absorption scores. 
In an anxious situation (such as listening first, in this 
research context), absorption made a difference: persons 
scoring high on absorption could be calmer than persons 
scoring low.

One subgroup of subjects did not follow the reported 
pattern. Men who talked first and were inclined to listen 
in an evaluative way (low absorption) had lower systolic 
blood pressures during listening than men who listened, 
dwelling with the content and flow of the story (high
absorption). It may be that talking first allowed the men
scoring low on absorption a chance to feel some control in
the research setting so that they could implement their
usual mode of comfotable evaluative listening during the 
story. This mode of listening allows more distance in the 
human interaction than theoretically would be allowed for 
high absorption subjects. The familiarity between the 
storyteller and the subject, acquired when the subject 
talked first, may have added to the discomfort for the men 
scoring high on absorption. Men scoring high on absorption 
were more inclined to dwell with the content and flow of 
the story and possibly more inclined to connect with the 
storyteller, who was a woman. Higher systolic blood 
pressures for this group makes sense from this perspective.
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Weiner, et al. (1962) found that subjects who distanced 
during interviews were cardiovascularly hyporesponsive; 
when these same subjects engaged with the interviewer, they 
demonstrated cardiovascular hyperactivity.

This is the second study to attempt linking absorption 
to physiology. Qualls and Sheehan (1981) studied
electromyograph (EMG) recordings with interest centered on 
how the attentional demand of EMG influenced an 
individual's (high and low absorption) potential to use 
biofeedback effectively. They concluded that persons 
scoring low on absorption were more inclined to benefit (to 
relax) from the attentional demands of biofeedback; persons 
scoring high on absorption preferred to rely on their own 
thought processes to facilitate relaxation. These 
conclusions were criticized by Tellegen (1981), as too 
narrowly defining absorption within a context of 
attentional focus. Tellegen (1981) described absorption as 
an interactive trait, one which is neither "person or 
situation free". He encouraged a descriptive view of man, 
with focus on the interactions which provide understanding 
of what it means to be human.

This study sought to use the absorption instrument to 
predict physiological differences during listening for 
persons scoring high and low on absorption. Although based 
in theory, this prediction is linear in nature. It is 
apparent that the complexity of the links between listening
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and bodily change cannot be neatly explained by absorption. 
The effect of absorption cannot be considered seperately 
from order and sex. It is also likely that meaning 
ascribed to the listening experience by the subject was an 
unmeasured factor which interacted with tendency for 
absorption, altering physiological change.

There were a series of hypotheses which predicted 
differences in skin temperature relative to dialogue tasks. 
It was anticipated that skin temperature would provide a 
valuable physiologic view of dialogue, not measured in 
previous studies. There were no skin temperature changes 
related solely to dialogue tasks. The measure was not 
adaquately sensitive to discriminate between these tasks. 
Skin temperature is a useful tool when assessing 
physiological arousal over time (Allen, 1983). Measurement 
of skin temperature doesn't have the second to second 
variability of heart rate or blood pressure. Peripheral 
vascular changes associated with physiological arousal and 
relaxation respond slower than the more central 
cardiovascular measures of heart rate and blood pressure 
(Allen, 1983).

All skin temperature changes were effected by order. 
When subjects talked first, listening skin temperature was 
higher than talking skin temperature; when subjects 
listened first, talking skin temperature was higher than 
listening skin temperature. These findings may be
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interpreted in one of two ways: 1) listening was
accompanied by lowered physiologic arousal and warmer hands 
only if subjects talked to the researcher sharing something 
about themselves and their work day before they listened;
2) skin temperature change was a function of time spent in 
the research setting, and subject's hands warmed as they 
became more relaxed in the setting. If sex is added to 
order when evaluating these findings, listening first is 
generally more stressful than talking first for both men 
and women. Talking first allows for maximum rises in skin 
temperature during the course of the research procedure. 
The usefulness of skin temperature as a general measure of 
physiologic arousal over time was supported, but skin 
temperature was not a valuable measure for distinguishing 
discrete three minute periods of dialogue tasks.

Before moving to conclusions, the effect of order will 
be discussed. Order was randomly assigned to eliminate its 
effect, but its effect persisted. The difference between 
talking and listening was greater for the talk first than 
the listen first group. This was especially true for blood 
pressure. Blood pressures were higher during talking and 
lower during listening if subjects talked first. Heart 
rate differences were not as pronounced relative to order.

Heart rate did present differing patterns for men and 
women relative to order. Talking, regardless of place in 
the research procedure, was consistently accompanied by
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higher heart rate than listening. Men who listened first 
had the lowest heart rate during listening; women who 
talked first had the lowest heart rate during listening. 
The heart rate finding for men presents confusion regarding 
the general conclusion that persons who talked first were 
more relaxed than those who listened first. Blood pressure 
was more likely to demonstrate a pattern which framed 
talking first as "more relaxing" than listening first. 
Skin temperature confirmed this pattern. Talking first
permitted both males and females to have warmer hands over 
the course of the research protocol. The trend in the data 
suggests that talking first allowed a more relaxed
situation.

One explanation for this finding may be found in the 
information given to subjects prior to physiological 
monitoring. After monitoring equipment was in place, each 
subject was informed that he/she would be asked to be 
silent, asked to talk, or the researcher would talk to 
him/her during the protocol. Since the request that
subjects talk was the only direct request for activity from 
them, they may have been able to relax more during
listening if they performed the demanding activity
(talking) first. In contrast, listening to a story first, 
given the explanation of the researcher regarding the 
protocol, may have affected heightened physiological 
arousal. Subjects were told that the researcher would talk
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to them but they had no reason to expect a story. 
Interview data revealed that some subjects were confused 
wondering about the reason for the presentation of the 
story.

Another explanation for the order effect is simply that 
talking first and sharing something about oneself prior to 
listening to a story was more comfortable for subjects. 
Subjects who talked first interacted with the researcher, 
having an opportunity to sense the researcher's interest in 
what they were saying, prior to being asked to listen to a 
story.

Findings emerging from hypotheses, both accepted and 
rejected, provide a basis for future investigation. Before 
citing recommendations for future study, conclusions will 
be summarized.

Conclusions
Listening is accompanied by heightened physiological 

arousal but physiological arousal during listening is not 
as great as arousal during talking. The calming effects of 
listening to another person speak alter blood pressure 
after the listening experience finishes.

The usefulness of skin temperature as a measure of 
physiologic arousal was found in the general description it 
added to other measures. Skin temperature did not 
discriminate one dialogue task from another but it provided 
insights into general arousal for men and women. Women
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were more relaxed than men during listening. However, 
irrespective of sex, skin temperature was lower in the 
listen first group, reinforcing other data which suggested 
that order of dialogue tasks was important to 
cardiovascular change. Although listening first was most 
stressful, absorption intervened on its systolic blood 
pressure effect. If absorption levels were high, systolic 
blood pressures were low, even if subjects listened first.

Heart rate was the variable which most clearly
distinguished men and women during listening. Men's heart 
rate increased while they listened to a story and women 
demonstrated no heart rate change. This pattern of arousal 
for men is congruent with the changes seen in skin 
temperature. Men were generally less relaxed than women 
during listening. The context of the storytelling
situation was different for male subjects than for female 
subjects. The presence of a female storyteller and 
research assistant created a research environment which may 
have had different meaning to men and women, therefore 
helping to create differing physiologic changes for the two 
sexes.

The type of story shared in the research setting did 
not contribute to physiologic change during listening. It 
was not the content of the interaction which effected 
cardiovascular change but the Interaction itself. Any 
human interaction is a reciprocal process. Human
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interaction, even interaction which requested only silent 
presence such as listening, was reflected in physiological 
arousal in this study. Storytelling as it occurred in the 
research setting is qualitatively different than 
storytelling, as it emerges during dialogue in the clinical 
setting. While the clinical setting is conducive to I-Thou 
interrelating and the sharing of heartfelt stories, this is 
not true for the research setting. When I-Thou
interrelating was missing in the research procedure, one 
could not expect the bodily changes observed with listening 
in the clinical setting. It is difficult to move the 
dynamic sharing of the clinical setting to the structured 
research setting.

Addressing the reciprocity of listening, subjects 
personal descriptions of listening, based on categories 
derived from the theoretical framework (attending 
experientially; attending instrumentally), did not 
effectively highlight physiologic differences during 
listening. While other grouping methods may prove more 
useful, attempts to ascribe meaning prior to experience may 
be premature given the stage of research on listening. 
Retrospective analysis of personal descriptions may be the 
most effective way to approach the meaning of listening at 
this stage.
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Recommendations
Recommendations for research will be discussed first, 

followed by recommendations for clinical practice. 
Research recommendations will be divided and discussed 
seperately. Those requiring changes in research
methodology will be discussed first, followed by 
recommended changes in sample selection and finally, 
changes in data analysis.

The research protocol which was the basis for this 
study is is well documented (Lynch, 1985). It is useful to 
study cardiovascular change during dialogue by implementing 
a protocol which places dialogue tasks between silence. 
Using this same protocol, subjects who are alone might be 
asked to be silent for three minutes, then to turn on a 
tape recorder with a story (three minutes). Another three 
minute silent period would follow the story. In this way 
cardiovascular changes during listening could be 
documented, controlling for the human interaction factor. 
This view of listening would clarify the meaning human 
interaction has for listening and also present another 
opportunity to explore the potential of listening to 
trigger lowered physiological arousal.

Another adaptation which may be helpful in clarifying 
cardiovasular change during listening would lengthen each 
period of the listening series. When Katcher and his
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colleagues (1983) found physiologic lowered arousal 
associated with attentional activities, they used twenty 
minute periods. Subjects looking at a blank wall for 
twenty minutes were more physiologically aroused than 
subjects watching fish swim in a tank for twenty minutes. 
Three minute periods may not have provided enough time to 
distinguish silence from listening. Physiological arousal 
measured over twenty minute periods while persons sat 
silently and while they listened would provide additional 
insight into the listening phenomena.

Given the interactions involving sex, it is necessary 
to have male as well as female storytellers in future work. 
Male and female storytellers, each telling the same story, 
could be randomly assigned to subjects. While this 
intervention may aide in controlling for the effect of sex, 
it is not a total solution. Often, when cardiovascular 
changes were effected by interactions including sex, 
results were mixed. More attention to the effect of sex on 
physiologic changes during dialogue is essential.

Another methodological issue which demands attention is 
the set of instructions given the subjects prior to 
initiation of the physiological monitoring protocol. An 
explicit explanation of the planned dialogue activities may 
alter the order effect observed in this study. Subjects 
would be informed prior to monitoring that they would be 
listening to a story during one phase of the protocol,
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talking about their daily work activities and sitting 
silently during the other phases of the protocol.

Prior to using the absorption instrument in another 
study, it is necessary to evaluate it's usefulness for 
understanding listening. Assessment of the construct
validity of the instrument would be done prior to further 
use. Construct validity is especially important for 
measures of affect (Waltz et al., 1984). There was no 
evaluation of construct validity by Tellegen (1982).
Therefore, information regarding the capability of the 
instrument to measure the phenomenon of interest was
limited. A t-test, contrasting subjects who described 
listening experientially with those who described listening 
instrumentally offers an opportunity to assess construct 
validity. A significant difference in absorption scores 
would be expected for the two groups.

Recommendations regarding sample selection will now be 
discussed. The age range in this sample was broad (21 to
67 years). A more narrow definition of age group would
limit the heterogeneity of the sample and enhance the 
possibility of finding relationships if they exist. 
Studies could be conducted with several samples of varying 
ages (children; adolescents; adults; elders) to evaluate 
cardiovascular changes during listening across the life 
span. If this approach was used, it would be necessary to 
conduct the study with several homogeneous groups before
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generalizations could be made.

Another approach to sample selection may be to choose 
persons who are likely to have differing listening 
patterns. For instance, persons demonstrating Type A
behavior are characterized as hard-driving fast talking 
persons (Friedman & Rosenman, 1974) who frequently 
interrupt and seldom listen to others. Persons who are 
typed B exhibit a contrasting interaction pattern. A study 
using these two comparison groups may highlight 
differential cardiovascular patterns during listening.

Recommendations for data analysis will now be discussed 
beginning with videotapes. The quantity of information in 
the videotaped data was overlooked when the data were used 
only for eye contact measurement. Changes in facial 
expression during listening offer potential to identify the 
subjects' feelings while listening (Scherer & Ekman, 
1982). This information would add insight into the 
experience of listening for each subject, maximizing the 
contribution of videotaped data. Videotape analysis of
this nature requires specialized training, which was not 
available for the researcher prior to the initiation of 
this study.

Two additional recommendations for data analysis 
involve major redesign of the study. One approach would 
identify persons with varying levels of physiological 
change during listening. Personal descriptions of
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listening assessed using descriptive methodologies, and 
feelings assessed using videotaped data, would be used to 
highlight qualities which differentiate persons at these 
varying levels. in a second approach to redesign, an 
effort would be made to evaluate the reciprocity of the 
listening experience. Both the subject and the storyteller 
would have physiology monitored during storytelling and the 
physiology of the storyteller would be analyzed in relation 
to the physiology of the subject during listening. In this 
way, the researcher may begin to understand heart to heart 
communication, noting the impact of physiologically aroused 
storytelling as well as relaxed storytelling.

Moving this study of listening into the clinical 
setting, questions arise regarding physiological change 
when individuals listen to the nurse teach them about an 
issue of importance to their health. If listening to a 
story is accompanied by physiological arousal, how might 
listening to pertinent health information affect 
physiology?

The recommendations for clinical practice which emerge 
from this study center on the power of human interaction to 
effect bodily change. Florence Nightingale's (1860) 
concern that the nurse attend to her position when speaking 
to the patient, that she not wear noisy crinolines, and 
that she not startle the patient with her approach are more 
than wise old sayings. Research data substantiate

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



159
Nightingale's concern. Even human interactions which pose 
minimal threat may be associated with physiological 
arousal.

The known effect of talking on the cardiovasculature 
(Lynch, 1985) leads the nurse to consider if and when 
intake interviews should occur, particularly in critical 
care settings. The present findings regarding listening 
generally suggest:

1) Listening to another person speak excites 
physiology even when the topic does not directly 
relate to the listener.
2) Stories have the potential to calm individuals, 
but not until the monologue presentation is 
completed and is followed by silence.
3) For stories to be most effective as calming 
strategies, listening should occur after the 
intended listener has shared something about 
him/herself with the storyteller.
4) Men are generally less relaxed when listening to 
a woman tell a story than are women.

Questions regarding the meaning of these data for clinical
practice lead to consideration of the effect of health
teaching and relaxation monologues on patients' physiology.
Modern nursing outlines procedures and strategies for
administering care with little regard for the reciprocity
of human interaction. No moment of nursing care can be
delivered or shared without effecting both the patient and
the nurse. Sensitivity to how one's way with another
promotes health is essential for advanced nursing practice.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



160
The potential of storytelling to engender lowered 

physiological arousal when the story finishes, deserves 
attention. If nurses offer stories which help a patient 
construct meaning or make sense of health concerns, as 
Hagey (1983) described in her work with the Ojibway 
Indians, the calming effect may potentiate healing 
processes. Clearly, these speculations move beyond data
presented in this study. The major contribution of this 
study to the discipline of Nursing is to confirm the 
importance of human interaction for health, and to generate 
further questions for research about listening, a dialogue 
activity essential to clinical nursing practice.

Summary
This study was the first to explore the human 

experience of listening, measuring bodily change during 
listening. Dialogue is the matrix of human interaction; 
just as talking is expressed in bodily change, so is 
listening. Human beings listen with the whole of
themselves and this experience can be recorded through the 
cardiovasculature.

Talking and listening are essential to the practice of 
nursing. To understand these phenomena as bodily
expressions is important to each individual nurse, to the 
practice of nursing, to the ongoing development of 
Nursing's theory base. This study concludes, recording one 
more citation which reflects Nightingale's (1860)
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recognition of the impact of dialogue on health. In this
passage she recorded concerns about talking to a patient
who is moving. Although not explicitly stated, Nightingale
alluded to a major finding of this study: listening is
accompanied by physiological arousal.

It is absolutely essential that a nurse should lay 
this down as a positive rule to herself, never to 
speak to any patient who is standing or moving, as 
long as she exercises so little observation as not 
to know when a patient cannot bear it. I am 
satisfied that many accidents which happen from 
feeble patients tumbling down stairs, fainting 
after getting up, &c., happen solely from the nurse 
popping out of a door to speak to the patient just 
at that moment; or from his fearing that she will 
do so. And if the patient were left to himself, 
till he can sit down, such accidents would much 
seldomer occur. If the nurse accompanies the 
patient, let her not call upon him to speak. It is 
incredible that nurses cannot picture to themselves 
the strain upon the heart, the lungs and the brain, 
which the act of moving is to any feeble patient.
(p. 51)
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in the study at any time. If I do discontinue, this decision will not limit my opportunity 
to receive services offered by the University of Maryland at Baltimore.

FURTHER INFORMATION: • .
Information regarding subject's rights can be obtained from the Human Volunteers 

Research Committee, University of Maryland at Baltimore (UMAB); Frank Bressler Research 
Building, Room 14-002; 655 West Baltimore Street; Baltimore, Maryland 21201; 

CONSENT
I fully understand how I am to participate in this study. The procedures have been 

explained and 1 have had an adequate chance to ask questions.

nniiii
CAMIUS l()R IIH. CROfrSSIONS 

655 Woil I omboid Street 
Boltlmoie. Moiylond 21201 (301) 528-6760
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CONSENT FORM: CARDIOVASCULAR CHANGES DURING DIALOGUE PAGE 2

DATE SUBJECT'S SIGNATURE

DATE INVESTIGATOR'S SIGNATURE

DATE WITNESS SIGNATURE
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APPENDIX C 

DEMOGRAPHIC QUESTIONNAIRE
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DATE: CODE if.

Please provide the following information prior to answering the attached 
questionnaire.

ACE years
SEX MALE- _________FEMALE
EDUCATION LEVEL____________HIGH SCHOOL __________ COLLEGE _OTHER

OCCUPATION_______________

MARITAL STATUS ________SINGLE___'________ MARRIED  WIDOWED
____________DIVORCED

CHILDREN _______YES _______NO If YES, HOW MANY?__________

LIST CURRENT HEALTH PROBLEMS___________________________

MEDICATIONS TAKEN IN THE PAST 24 HOURS. PLEASE LIST:,

SMOKE _______ YES  NO IF YES, HOW MANY CIGARETTES OR PACKS PER DAY?

WHEN DID YOU SMOKE YOUR LAST CIGARETTE?_________________________________________

DO YOU DRINK COFFEE_______YES  NO IF YES, HOW MANY CUPS A DAY?_______

WHEN WAS YOUR LAST CUP OF COFFEE______________________________________________
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APPENDIX D

ABBREVIATED MULTIDIMENSIONAL PERSONALITY QUESTIONNAIRE 
INCLUDING ABSORPTION SCALE
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APPENDIX E

INTERVIEW FORMAT
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Post Physiological Monitoring Interview Format

I. I'd like you to think back to when Pat was telling 
the story. What were you thinking about?

II. What were you feeling?

III. Is there anything I should know which would help 
me understand how the story experience was for 
you?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



178

APPENDIX P 

ASSESSMENT OP STORY RELIABILITY FORMS
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ASSESSMENT OF RELIABILITY

A Single Grain of Rice

Yes
Does the story include the 
following:
1) Information regarding the 

father's reason for going to
the mountain? _____

2) A description of what each 
of the daughters did with
their grain of rice? _____

3) A sense of the father's 
feelings about what each 
daughter did with the grain
of rice? _____

4) Information about how the 
kingdom fared without the
king? _____

5) A statement of the king's 
reward for the fourth
daughter? _____
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ASSESSMENT OF RELIABILITY

Sister Gonzaga and Me

Yes No
Does the story include the 
following:
1) A description of the walking

to school routine for Pat? _____  ___
2) Information about school 

rules regarding clothing for
girls? _____  ____

3) The punishment enforced for 
talking during the arithmetic
lesson? _____  ____

4) How Pat avoided the punish
ment imposed?_________________________ _____  ____

5) A sense of Sister Gonzaga's
appearance and demeanor? _____  ____
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APPENDIX G 

STORIES
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A Single Grain of Rice

I'm going to tell you a story. It's an old folk tale 
called "A Single Grain of Rice."

Once there was a king who had 4 daughters. One day he 
called his daughters before him and said to them: "I am 
going into the mountains to meditate about the meaning of 
life." They said: "Father, you can't go— Who will rule?"
"You will rule," he said.

Before he left for the mountains he gave each of his 
daughters a single grain of rice and told them to do the 
best with it that they could while he was gone and to have 
it for him when he returned. The first daughter took the 
grain of rice, wrapped a gold thread around it, and placed 
it in a crystal box next to her bed. Each night before she 
went to sleep, she opened the crystal box to make sure that 
the grain of rice was still there.

The second daughter put the grain of rice in a smooth 
silk pouch, tied it very tightly, and slid it under her 
closet for safekeeping. The third daughter said, "This is 
the silliest gift I've ever heard of— I'm just going to 
throw it away. When my father comes home, I'll go to the 
kitchen and get another grain of rice." The fourth 
daughter thought about it for a whole year.

The years passed and the kingdom flourished and one day 
the old man came home. His hair was gray and his face
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was wrinkled but his eyes sparkled. He called his 
daughters before him and said, "Daughters, where is your 
grain of rice?"

The first daughter ran upstairs to her bedroom, opened 
the crystal box, took out the grain of rice, unwound the 
gold thread, ran back downstairs, and gave the grain to her 
father. He said, "Thank you." The second daughter ran 
upstairs, reached under her closet until she felt the silk 
pouch. She undid the string and dumped the rice into her 
hand. It had broken into two pieces. She took those two 
pieces to her father who said, "Thank you."

The third daughter ran to the kitchen and got a grain 
of rice from a jar on the shelf. She took the rice to her 
father and he said, "Thank you, daughter." The fourth 
daughter came before her father. He said, "Where is your 
grain of rice?" She said, "Father, I thought about it for 
a whole year— and it occurred to me that a single grain of 
rice is a seed. So I planted it. Come, father." She led 
her father through the palace and out the back door to a 
vast field of rice. She sid, "Father, this is your single 
grain." He was so pleased that he crowned her queen and 
she ruled the kingdom.
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I'm going to tell you a story about myself. I was eight 
years old, in second grade and in a new school—
St. Aloysius. For first grade I went to St. Ambrose in 
Spring Hill— Pittsburgh— and now I was going to St. 
Aloysius in Mt. Troy. I lived about two miles from school, 
and each day my uncle, who was in the eighth grade, would 
walk with me to school. We walked through a cemetery to 
get there— it was a short cut and I thought it was pretty 
cool as long as Franny, my uncle, was with me. Sometimes 
on the way I'd run my hand along the smooth cool marble or 
along the rough leafy hedge— just passing— never stopping.

On this particular day I had worn my beige Mary Janes 
to school. They were my Sunday shoes but after I wore my 
Sunday shoes long enough I was allowed to wear them to 
school. These shoes had cleats on the heels so when I 
walked on a hard surface you'd hear a-click, a-click, 
a-click. We wore uniforms to school— plaid pleated skirts 
that had to touch the ground when we kneeled. The sisters 
at St. Aloysius made sure that the hems touched the ground. 
It wasn't such a big deal for me 'cause I was only eight 
but I remember the eighth-grade girls rolling their skirts 
up at their waists until they were above their knees— until 
they got to the schoolyard. Then they'd unroll them so 
that they could pass the kneeling test.
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Well, my teacher's name was Sister Gonzaga and I was 

still getting used to her, to a new school, new friends, 
and a new home. On this day Sister Gonazaga decided to 
punish the whole second grade for talking during the 
arithmetic lesson— by making us stay after school and write 
1,000 times "I will not talk during lessons."

Well, I was having no part of it and I can't be exactly 
sure why— I didn't want to walk home alone— I didn't even 
know if I could find my way and Franny couldn't wait for 
me. It might even be dark by the time I finished. I 
couldn't tell my mother I was punished— she'd never 
understand and I'm always a good girl. Thoughts went 
rushing through my head and butterflies were flip-flopping 
in my stomach and I could feel my cheeks getting pink. But 
I had a plan.

When the school bell rang at the end of the day I began 
writing, as did all the students in the class— "I will not 
talk during lessons," "I will not talk during lessons." 
After a short time, I walked toward the front of the room 
where Sister Gonzaga was sitting— a-click— a-click—  

a-click— all of my classmates were still writing. I had 
written "I will not talk during lessons" fifty times 
numbered 1 to 50 and fifty times numbered 950 to 1000. I 
put my hand in the middle of the page and told Sister 
Gonzaga I was finished.

Sr. Gonzaga wore a big black dress and rosary beads
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around her waist. She wore a black veil that hung to her 
waist and white starched cloth outlined her face like a 
picture frame. She knew I was lying and I could feel my 
heart beating in my chest when she looked at me. She told
me I'd have to write not 1000 times but 5000 times. I
could feel the tears stinging my eyes as I told Sr. Gonzaga 
that I had to get home because my grandpap was dying.

She let me go and the next day all my friends wanted to
know if my grandpap had died. Of course, he hadn't.
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APPENDIX H

PARTIAL CONTENT ANALYSIS OF INTERVIEW DATA
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Themes

Attending Instrumentally

Synthetic Definition
1. Questioned the idea that 

rice could be planted; it 
is processed and cannot be 
planted.
Immediately guessed that 
king was aiming to iden
tify his most intelligent 
daughter to be his successor

Feeling comfortable with 
an understanding of the 
the story but puzzled by 
an important point which 
conficted with own 
knowledge

2. Thinking ahead to know punch 
line before it's stated.
Felt sorry for child in 
the story but wondered if 
child was doing the right 
thing.
Is a sucker for a sad 
story; susceptible to con 
artists.

Anticipating the progres
sion of the story at its 
beginning, critically 
evaluating the activity 
of the child in the 
story and noting inci
dents which were parti
cularly personally 
meaningful.

Knows crazy feeling of 
walking home alone past a 
graveyard.

3. Linked story to Bible story.
Questioned purpose of 
story; what was the 
researcher looking for?
Concerned to answer any 
questions correctly

Quickly identifies story 
as a biblical one and 
questions its purpose in 
the protocol, but moves 
to catalog information 
so that it can be 
related back to the 
researcher if ques
tioned .
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Synthetic Definition

4. Listening to be able to 
take test.
Confused with details: 
who was in 8th and who 
was in 2nd grade; the 
uniqueness of a child 
having a young uncle; 
a child concerned about 
being a "good girl" who 
then becomes a PhD 
candidate.

Has difficulty hearing 
what people are saying 
and has invested energy 
to clarify confusing 
details during story so 
she would be prepared to 
answer test questions if 
they were given.

Difficult to hear what 
people are telling you.

5. Linked to few moments of 
detail— nun and graveyard 
related to own personal 
experience.
Bored: Reflected on how 
strange it is to be sit
ting quietly when she's 
usually busy.

Moved in and out of 
story content, evaluat
ing story, noticing the 
change in her usual 
activity pattern and how 
the story touched 
familiar experiences.

Noted that story didn't 
finish.

6. Thinking about the virtue 
of thinking expansively 
like the fourth daughter.
Familiarity with the sort 
of story but anticipating 
the "twist" with excite
ment.
Related to how she would 
choose narrow definition 
of what to do having grown 
up with autocratic parents

Responsive to story in 
spite of its famili
arity, evaluating mean
ing of story as it 
relates to self, 
particularly deficien
cies.
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Themes Synthetic Definition

7. Related story to ways people Analyzed story's mean-
may use money and time. ing in a very concrete

way and anticipated 
Regards money in the bank outcome as it unfolded,
as "useless."
Anticipating outcome of 
story.

8. Put self in storyteller's 
place as story was 
related— focused on 
churning in stomach she 
experiences when in a 
"tight"spot, thinking 
"what am I going to do?"
Amusement . . . and 
empathy for child.

Listens in a way which 
puts her in the story 
personally, noting the 
experiences of the child 
and feeling the physio
logic changes associated 
with nervousness. 
Considering alternate 
strategies to the ones 
employed in the story.

9. Concerned that he/she
remember everything to be 
able to answer questions.
Feeling some of the 
feelings as he/she 
visualized parts of the 
story, like walking 
through a cemetery.

Moving in and out of the 
story, visualizing, 
exploring, distancing, 
and evaluating with a 
knowledge that it was 
important to memorize.

Believed the nun was doing 
what she knew was right.

10. Message of story was to do 
what you feel comfortable 
doing.
Related story to personal 
struggles regarding limit 
setting, expectations, 
reasonable expectations of 
self.

Story generated thinking 
rather than feeling, 
which was directed at how 
own personal self- 
improvement should occur.
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Synthetic Definition

11. Concerned to have to Struggling between con-
remember and answer centrating on the story
questions about story. and feeling concerned to

get details for an 
Getting lost in story; unannounced quiz,
trying to retain facts 
for "pop quiz."

12. Concerned that questions 
would be asked at the 
end— prompting self to 
concentrate.

Wondering about the truth 
of the story.
Reacted to child "telling 
lies."

Resisted involvement into 
the story because she 
felt she had better pay 
attention to details, 
but became involved and

judgmental when an issue 
arose which was per
sonally meaningful to 
her.

13. Identified with story
teller— experiencing 
sights and sounds.
Caught up in discrepan
cies of the story and 
he/she couldn't 
interrupt.
Linked story with own 
childhood experience in 
Catholic school.

Moving in and out of 
story, sensing the 
child's experience with 
amusement and then 
transcending to question 
details, realizing that 
one's role was not to 
ask questions.

14. Concerned that questions 
would be asked at the 
end— this concern per
sisted throughout.
Notes that storyteller 
must be bored.
Felt bored and then 
happy when the daughter's 
use of rice is uncovered.

Generally tense as she 
was wondering what was 
expected in terms of 
remembering story. 
Sensed boredom that the 
storyteller must feel 
and her own boredom 
progressing to a feel
ing of happiness as the 
story unfolded.
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Themes

15. Felt challenged to figure 
out the story— like it 
was a puzzle.

16. Reminded of Christian 
fable; anticipating 
someone would plant seed.
Felt confused thinking 
no one planted rice—  
realized he/she missed 
something as story went 
on.

17. Calmly listening, expect
ing an outcome which told 
of "awful things" which 
happened to the child en 
route to school.
Media conditions us to 
expect "awful" endings, 
but glad story ended as 
it did.

18. Focusing on story and 
worrying about whether 
there would be questions.
Worried about how grain 
of rice was broken.

19. Imagined daughters as 
little girls.
"My first thought was 
to plant the rice."
Wanted to listen well 
so she could tell story 
to her 15-month-old 
grand-daughter.

Synthetic Definition

Felt aroused as she moved 
to work with the story 
like it was a puzzle to 
be solved.

Felt familiarity and com
fort with the story, 
expecting the correct 
outcome but not hearing 
it when it was spoken.

Felt calm, expecting that 
the story would take a 
gruesome turn, but 
relieved when it didn't.

Focuses on details of 
story only to then move 
out of story to question 
what she will need to 
know.

Stayed with the content of 
the story visualizing the 
characters and wanting to 
remember so that she could 
share the story.
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Synthetic Definition

Listened to story in a 
distant observational 
way, recognizing its 
biblical nature and 
wondering about its pur
pose, while linking up 
to certain facts and 
details, only to feel 
frustration and annoyance 
with progression.

Like watching TV: neutral 
experience as opposed to 
a time he got very involved 
in a play.
Annoyance with females and 
stories about females 
exclusively.

20. Annoyed that conclusions 
were not reached in story.
Identified biblical 
nature of story.
Curious and considers 
whys of details of the 
story.

21. Wondering where story was 
going and questions why 
it's being told—
uncomfortable at begin
ning.
Feeling relaxed as 
story finished.

Uncomfortable with ambi
guity regarding the 
purpose of the story,
becoming a feeling of 
relaxing, while wonder
ing how the story would 
finish.

22. Recognized story and knew 
ending immediately.
Reflected on question
naire attempting to make 
links between it and 
story.
Critiquing details of 
story.
Feeling of joy when daughter 
showed father field of rice.

Approached story, cri
tiquing the content and 
process yet linked with 
story, particularly to 
joy at the end.
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23. Troubled by whether to 
look at storyteller or 
not.
Correctly guessed plot 
of the story.
Attention to itch on 
face— "should I scratch 
an itch?"/Listening to 
voice of storyteller.
Questioning methodology: 
"Is it wise for her to be 
telling the story each 
time and wouldn't a tape 
recorder be better?"
Story was shorter than 
expected.

Experienced story as 
short, while conscious
ness moved from 
heightened self- 
awareness , attention 
to voice of storyteller, 
and critiquing research 
methodology.
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Attending Experientially

1. Anticipating story ending, 
guessing someone would 
plant rice.
Visualizing details ... 
of the background of the 
story— mind wandering 
through details such as 
exotic buildings.

Synthetic Definition
Attending to the details 
of the story while follow
ing the unfolding context 
with an expectation of 
how the story would end.

2. Perplexed with the gift Relied on the unfolding
given the daughters. story to suggest events

or flow.
Curiosity and confusion 
when explanations of 
daughters were given.
Followed along from 
daughter to daughter—  
never had considered rice 
as a seed.

Attended to clicking sound 
and visualizing child in 
setting.

Felt sympathy for child.

A feeling of sympathy 
engendered as the subject 
attended to stimuli pre
sented by the story.

Figured out end in the 
beginning but wanted to 
see what each sister would 
do.

Interested in how story
teller makes story her own.
Personal interest in outdoors 
and in Eastern culture.

Felt relaxed since the 
context of the story held 
interest for her. Even 
though she had heard the 
story before, she remained 
involved in the process.
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Synthetic Definition
5. "Into colors and sounds"

Remains detached when 
storyteller gets anxious 
in the role of child.
Third person watching 
motions.

6. Just picturing scenes and 
relaxing during descrip
tion.
Intently listened to 
particular details of 
scenes.

7. "Cute" story; no particu
lar experience but 
"absorbing" the story 
and feeling relaxed.

8. Engrossed in visualizing—  
thinking of nothing but 
what storyteller was 
saying.
Amusement and empathy 
with frustration of child.

9. Feeling "nice," enjoying 
pleasant delivery.
Thinking what each 
daughter was going to do.
Related to the way dif
ferent children are with 
their parents' wishes.

Listen to the story, 
attending to environmen
tal stimuli it presented 
in an observational, 
receptive way.

Feeling relaxed while 
picturing the story and 
intently focusing on 
particular scenes.

Felt relaxed while staying 
with the story.

Amused as she became 
engrossed in visualizing 
what the storyteller was 
saying.

Calmly wondering how the 
story would unfold, 
noting its relevance to 
parent-child interaction.
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Themes Synthetic Definition

10. Anticipating how the story Peeling relaxed, familiar, 
would conclude with and curious about unfold-
curiosity and interest. ing story, with little

attention to what her 
reaction may be.

Some familiarity with 
Pittsburgh and understands 
the child's scared feeling 
about the cemetery walk.
Sense of strict nun's 
impact on child.
Doesn't feel like "guinea 
pig," knowing her reac
tion is being recorded.

11. Visualized the scene.
Recognition of story but 
unsure of outcome, 
remained interested.
Concerned that something 
would be asked of him/her 
regarding the story at 
its completion.

Felt pleased as unfold
ing story progressed as 
expected, allowing 
visualization of the 
scenes, but unsure of 
the response which might 
be expected following the 
story.

12. Related to biblical text
Wondered how this is 
going to go compared to 
biblical story.

Identified story as 
biblical and wondered 
how it would unfold in 
relation to familiar 
story.

13. Focusing on end from Attended to story and
beginning, expecting its end throughout,
either a joke or a moral. identifying possible 

ways to classify it, 
based on its ending.
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Synthetic Definition

14. Linked story with those 
of friends who had 
described Catholic 
schools.
Both feeling "involved" 
and "uninvolved"; 
listening and then going 
back and "putting it 
together."

Understood story from 
what had been heard from 
others about similar 
situations. Gathered 
information in a way 
which allowed her to put 
the story together in a 
participant observation 
way.

15. Appreciated that the story Admiring the story and
was full of imagery and the telling, noticing
sensory stimulation. it was full of sensory

stimuli.
Admired story and way it 
was told— took it at 
"face value."
Not really sensitive to 
sensory stimulation.

16. Curiosity about what the 
daughter did with the 
rice and the uniqueness 
of how different women 
"handled" it.

Felt interest in unique 
individuals' ways of 
following instructions 
and curious to know how 
the story would unfold.

17. Provides details of how 
the story was envisioned 
in her mind's eye: saw 
them "living in a cabin 
with a forest around 
them," etc.

Relaxed while creating 
the story for self in a 
visual way.

18. Trying to figure story
out and did before it was 
told.
Saw the grains of rice 
teaching lessons.

Focused on content of the 
story from the perspec
tive of its teaching 
nature, anticipating 
correctly how it would 
unfold.
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Synthetic Definition

19. "Picturing story in my 
head— that's all." 
Feeling relaxed.

20. "Quietly" listening, 
knowing it's "just a 
story," and she doesn't 
have to attach emotions.
Curious to know what the 
child was going to do; 
couldn't easily predict 
her actions.

21. Notes biblical nature of 
story.
Touched by simplicity of 
life, noting stories 
exist to bring out 
points.
Lived it as if there.

22. Move back and forth: 
into details of the 
story and watching the 
storyteller's mouth.

Reminiscent of calming 
childhood stories.

23. Sadness and amusement at 
different times in the 
story while thinking 
about the little girl 
and following the story.

Feeling relaxed while 
visualizing story.

Felt no need to take the 
story seriously, so was 
able to quietly listen 
to the unfolding story.

Lived the story, recog
nizing its biblical nature 
and the way it taught a 
story.

Feeling calm while moving 
from visualizing the con
tent of the story to 
watching the storyteller's 
mouth.

Focused on unfolding 
story, sometimes feeling 
amused and sometimes sad
dened by content.
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Defending

Themes
1. Questioned purpose for 

story in protocol.
Wondered about ending

2. No particular thoughts.

Questioned truth of the 
story.

3. Familiarity with the 
story and universality 
for many cultures 
(mentions biblical 
nature).
Nervous wondering what 
was being pursued in the 
research setting with 
little attention to 
story— "It was like many 
others."

4. Thought about "three 
little pigs."
"I would've kept the 
rice."

Synthetic Definition
Felt distant wondering why 
story was being told with 
minimal interest in what 
the ending would be.

Only thought was whether 
story was true.

Focused on own nervousness 
rather than the story, 
noting that the story was 
like so many others in 
various cultures.

Attended by going else
where with thoughts, but 
linked to one detail to 
predict own action in 
similar situation.
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Synthetic Definition

5. Identified the hypnotic 
nature of the "cute" 
story and linked content 
to books he had read.
Expressed concern about 
his blood pressure 
readings, and how the 
noise of the machine 
would affect data.

Entered situation feeling 
wary because of history. 
Separated from story to 
evaluate and critique 
process of storytelling 
and data gathering.

Noted change he's made 
in his life since he had 
high BP and how BP measure
ment makes him "apprehensive"

6. The story was interfering 
with relaxing.
Doesn't like stories of 
this nature which expect 
him to know the lesson.
Intermittent concern that 
there may be questions 
led to questions of the 
intent of the story 
during storytelling.

Entered situation expect
ing to relax and felt 
frustrated because the 
story prevented this 
experience. Although he 
understood the story, 
he wondered about its 
purpose and felt con
cern about being tested.
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APPENDIX I

ANALYSIS OF VARIANCE TABLES
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Analysis of Variance and Repeated Measures for the Effects
of Sex, Order, Series, Period, and Minute on MAP, SBP, DBP,
HR, and ST

Sum of df Mean F Proba
Squares Square bility

MAP
Mean 11490989.00 1 11490989.00 7093.93 .000
Sex (S) 10423.50 1 10423.50 6.43 .013
Order (0) 430.01 1 430.01 .27 .608
SxO 10423.50 1 10423.50 6.43 .013
Error 171702.43 106 1619.83
Series (A) 2624.28 1 2624.28 38.00 .000
AxS 3.80 1 3.80 .06 .815
AxO 2176.36 1 2176.36 31.51 .000
AxSxO 3.80 1 3.80 .06 .815
Error 7320.63 106 69.06
Period (P) 8813.14 2 4406.57 81.88 .000
PxS 71.07 2 35.54 .66 .491
PxO 491.89 2 245.94 4.57 .017
PxSxO 71.07 2 35.54 .66 .491
Error 11409.24 212 53.82
Minute (M) 93.79 1 93.79 2.16 .144
MxS 56.38 1 55.38 1. 30 .257
MxO .41 1 .41 .01 .922
MxSxO 56.38 1 56.38 1.30 .257
Error 4594.10 106 43.34
AxP 5229.13 2 2614.57 48.24 .000
AxPxS 4.70 2 2.35 .04 .954
AxPxO 279.74 2 139.87 2.58 .079
AxPxSxO 4.70 2 2.35 .04 .954
Error 11491.21 212 54.20
AxM 4.49 1 4.49 .15 .699
AxMxS 38.35 1 38.35 1.28 .261
AxMxO 47.87 1 47.87 1.60 .209
AxMxSxO 38.35 1 38.35 1.28
Error 3179.23 106 29.99
PxM 88.62 2 44.31 1.60 .207
PxMxS .64 2 .32 .01 .984
PxMxO 19.91 2 9.95 .36 .679
PxMxSxO .64 2 .32 .01 .984
Error 5884.93 212 27.76
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Sum of df Mean F Proba-
Squares Square bility

MAP
(Cont.)
AxPxM 126.19 2 63.09 2.26 .107
AxPxMxS 36.10 2 18.05 .65 .523
AxPxMxO 2.83 2 1.41 .05 .949
AxPxMxSxO 36.10 2 18.05 .65 .523
Error 5909.59 212 27.88

SBP
Mean 21212896.00 1 21212896.00 76.83 .000
Sex (S) 25206.11 1 25206.11 8.75 .004
Order (O) 592.44 1 592.44 .21 .651
SxO 25206.10 1 25206.10 8.75 .004
Error 305301.17 106 2880.19
Series (A) 4599.98 1 4599.98 76.83 .000
AxS 72.62 1 72.62 1.21 .273
AxO 5105.20 1 5105.20 85.26 .000
AxSxO 72.62 1 72.62 1.21 .273
Error 6346.74 106 59.87
Period (P) 10098.91 2 5049.45 103.50 .000
PxS 123.56 2 61.78 1.27 .284
PxO 349.74 2 174.87 3.58 .032
PxSxO 123.56 2 61.78 1.27 .283
Error 10342.77 212 48.79
Minute (M) 183.61 1 183.61 6.94 .009
MxS .68 1 .68 .03 .873
MxO 173.76 1 173.76 6.57 .012
MxSxO .68 1 .68 .03 .873
Error 2802.50 106 26.44
AxP 3388.30 2 1694.15 35.31 .000
AxPxS 18.14 2 9.07 .19 .826
AxPxO 516.09 2 258.04 5.38 .005
AxPxSxO 18.14 2 9.07 .19 .826
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Sum of df Mean F Proba-
Squares Square bility

SBP
(Cont.)
AxM 12.49 1 12.49 .56 .457
AxMxS 10.72 1 10.72 .48 .491
AxMxO 4.90 1 4.90 .22 .641
AxMxSxO 10.72 1 10.72 .48 .491
Error 2374.44 106
PxM 140.64 2 70.32 2.99 .052
PxMxS 40.97 2 20.48 .87 .419
PxMxO 7.01 2 3.51 .15 .859
PxMxSxO 40.97 2 20.48 .87 .419
Error 4981.28 212 23.49
AxPxM 197.42 2 98.71 2.86 .062
AxPxMxS 4.00 2 2.00 .06 .939
AxPxMxO 185.34 2 92.67 2.68 .073
AxPxMxSxO 4.00 2 2.00 .06 .939
Error 7326.19 212 14.73

DBP
Mean 7562475.10 1 7562475.10 5618.05 .000
Sex (S) 3282.11 1 3282.11 2.44 .121
Order (0) 192.24 1 192.24 .14 .706
SxO 3282.11 1 3282.11 2.44 .121
Error 14268.82 106 1346.10
Series (A) 2104.73 1 2104.73 48.35 .000
AxS 1.13 1 1.13 .03 .872
AxO 2125.26 1 2125.26 48.82 .000
AxSxO 1.13 1 1.13 .03
Error 4613.99 106 43.53
Period (P) 7036.57 2 3518.28 107.81 .000
PxS 85.75 2 42.88 1.31 .266
PxO 86.47 2 43.23 1.32 .264
PxSxO 85.75 2 42.88 1.31 .266
Error 6918.54 212 32.63
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Sum of df Mean F Proba-
Squares Square bility

DBP
(Cont.)
Minute (M) 136.35 1 136.35 5.57 .020
MxS 6.52 1 6.52 .27 .607
MxO 2.23 1 2.23 .09 .763
MxSxO 6.52 1 6.52 .27 .607
Error 2594.42 106 24.48
AxP 4104.94 2 2052.47 64.12 .000
AxPxS 47.31 2 23.65 .74 .462
AxPxO 303.89 2 151.95 4.75 .013
AxPxSxO 47.31 2 23.65 .74 .462
Error 6785.72 212 32.01
AxM .99 1 .99 .09 .768
AxMxS 21.56 1 21.56 1.91 .169
AxMxO 103.39 1 103.39 9.16 .003
AxMxSxO 21.56 1 21.56 1.91 .169
Error 1196.85 106 11.29
PxM 99.15 2 49.57 3.58 .034
PxMxS 38.11 2 19.06 1.38 .255
PxMxO 20.98 2 10.49 .76 .459
PxMxSxO 38.11 2 19.06 1.38 .255
Error 2937.55 212 13.86
AxPxM 121.05 2 60.52 4.11 .019
AxPxMxS 12.13 2 6.06 .41 .654
AxPxMxO 1.98 2 .99 .07 .929
AxPxMxSxO 12.12 2 6.06 .41 .654
Error 3123.26 212 14.73 .

HR
Mean 6924903.60 1 6924903.60 5349.57 .000
Sex (S) 2933.62 1 2933.62 2.27 .135
Order (0) 127.75 1 127.75 .10 .754
SxO 2933.62 1 2933.62 2.27 .135
Error 137214.77 106 1294.48
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Sum of df Mean F Proba-
Squares Square bility

HR
(Cont.)
Series A 1628.79 1 1628.79 72.70 .000
AxS 59.46 1 59.46 2.65 .106
AxO 124.79 1 124.79 5.57 .020
AxSxO 59.46 1 59.46 2.65 .106
Error 2374.74 106 22.40
Period (P) 6320.48 2 3160.24 155.08 .000
PxS 18.01 2 9.00 .44 .643
PxO 11.02 2 5.51 .27 .702
PxSxO 18.01 2 9.00 .44 .589
Error 4320.28 212 20.38
Minute (M) 20.49 1 20.49 2.66 .106
MxS 1.77 1 1.77 .23 .632
MxO 4.52 1 4.52 .59 .445
MxSxO 1.78 1 1.78 .23 .632
Error 815.19 106 7.69
AxP 2686.93 2 1343.47 96.10 .000
AxPxS 93.84 2 46.92 3.36 .042
AxPxO 77.16 2 38.58 2.76 .072
AxPxSxO 93.84 2 46.92 3.36 .042
Error 2963.63 212 13.98
AxM 158.87 1 158.87 24.01 .000
AxMxS .37 1 .37 .06 .814
AxMxO .08 1 .08 .01 .911
AxMxSxO .37 1 .37 .06 .814
Error 701.25 106 6.62
PxM 644.83 2 332.42 45.91 .000
PxMxS 24.14 2 12.07 1.72 .182
PxMxO 2.42 2 1.21 .17 .825
PxMxSxO 24.14 2 12.07 1.72 .814
Error 1488.90 212 7.02
AxPxM 623.99 2 311.99 35.84 .000
AxPxMxS 10.53 2 5.27 .94 .386
AxPxMxO 46.16 2 23.08 4.13 .019
AxPxMxOxS 10.53 2 5.27 .94 .386
Error 1184.43 212 5.59
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Squares Square bility

ST
Mean 10297046.00 1 10297046.00 18085.74 .000
Sex (S) 107.81 1 107.81 .19 .664
Order (0) 678.52 1 678.52 1.19 .278
SxO 107.81 1 107.81 .19 .664
Error 60350.68 106 569.34
Series (A) 89.12 1 89.12 4.45 .037
AxS 16.21 1 16.21 .81 .270
AxO 582.48 1 582.48 29.07 .000
AxSxO 16.22 1 16.22 .81 .370
Error 2123.88 1 20.04
Period (P) 94.88 2 47.44 16.74 .000
PxS 43.05 2 21.53 7.59 .004
PxO 1.42 2 .71 .25 .669
PxSxO 43.05 2 21.53 7.59 .004
Error 600.93 212 2.83
Minute (M) 36.96 1 36.96 74.32 .000
MxS 3.58 1 3.58 7.21 .008
MxO .74 1 .74 1.49 .225
MxSxO 3.59 1 3.59 7.21 .008
Error 52.71 106 .49
AxP 24.46 2 12.23 3.74 .025
AxPxS 6.27 2 3.14 .96 .343
AxPxO 109.33 2 54.67 16.72 .000
AxPxSxO 6.27 2 3.14 .96 .343
Error 693.08 212 3.27
AxM 1.19 1 1.19 2.35 .129
AxMxS .02 1 .02 .04 .840
AxMxO 9.59 1 9.59 18.85 .000
AxMxSxO .02 1 .02 .04 .840
Error 53.92 106 .50
PxM 16.55 2 8.27 23.51 .000
PxMxS .14 2 .07 .20 .802
PxMxO .17 2 .08 .24 .775
PxMxSxO .14 2 .07 .20 .815
Error 74.63 212 .35
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Sum of df Mean F Proba-
Squares Square bility

ST
(Cont.)
AxPxM 5.06 2 2.53 7.97 .000
AxPxMxS .05 2 .02 .08 .921
AxPxMxO .32 2 .16 .50 .602
AxPxMxSxO .05 2 .02 .08 .921
Error 67.34 105 .31
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Analysis of Variance and Repeated Measures for the Effects 
of Sex, Order, Interview Categories, Period, and Minute 
on MAP, SBP, DBP, HR, and ST

Sum of df Mean P Proba-
Squares Square bility

MAP
Mean 2184970.90 1 2184970.90 2682.5 .000
Sex (S) 5469.71 1 5469.71 6.72 .013
Order (0) 301.44 1 301.44 .37 .546
Interview
Categories
(I) 2024.12 1 2024.12 2.49 .123

SxO 5469.71 1 5469.71 6.72 .013
Sxl 378.70 1 378.70 .46 .499
Oxl 2024.12 1 2024.12 2.49 .123
SxOxI 378.70 1 378.70 .46 .499
Error 33395.68 41 814.53
Period (P) 472.95 2 236.47 4.70 .020
PxS 55.84 2 27.92 .55 .530
PxO 319.46 2 159.73 3.17 .062
Pxl 104.88 2 52.44 1.04 .342
PxSxO 55.84 2 27.92 .55 .530
PxSxI 144.59 2 72.30 1.44 .244
PxOxI 104.88 2 52.44 1.04 .342
PxSxOxI 144.59 2 72.30 1.44 .244
Error 4126.30 82 50.32
Minute (M) 90.24 1 90.24 4.13 .049
MxS 24.98 1 24.98 1.14 .292
MxO 50.19 1 50.19 2.29 .138
Mxl 17.52 1 17.52 .80 .376
MxSxO 24.98 1 24.98 1.14 .292
MxSxI 76.56 1 76.56 3.50 .069
MxOxI 17.62 1 17.52 .80 .376
MxSxOxI 76.56 1 76.56 3.50 .069
Error 896.81 41 21.87
PxM 20.38 2 10.19 .56 .574
PxMxS 34.11 2 17.06 .94 .390
PxMxO 65.68 2 32.79 1.80 .175
PxMxI 62.43 2 31.21 1.71 .190
PxMxSxO 34.11 2 17.06 .94 .390
PxMxSxI 26.99 2 13.50 .74 .480
PxMxOxI 62.43 2 31.21 1.71 .190
PxMxSxOxI 26.99 2 13.50 .74 .480
Error 1495.28 82 18.24
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Sum of 
Squares

df Mean
Square

F Proba
bility

SBP
Mean 3974138.GO 1 3974138.60 2871.26 .000
Sex (S) 8960.40 1 8960.40 6.47 .014
Order (0) 1009.33 1 1009.33 .73 .398
Interview
Categories
(I) 856.51 1 856.61 .62 .436

SxO 8960.40 1 8960.40 .65 .015
Sxl 413.55 1 413.55 .30 .588
Oxl 856.61 1 856.61 .62 .436
SxOxI 413.55 1 413.55 .30 .588
Error 56748.52 41 1384.11
Period (P) 116.52 2 58.26 1.87 .167
PxS 12.16 2 60.82 1.95 .155
PxO 44.32 2 221.59 7.10 .002
Pxl 68.77 2 34.39 1.10 .331
PxSxO 121.64 2 60.82 1.95 .155
PxSxI 15.31 2 7.65 .25 .753
PxOxI 68.77 2 34.39 1.10 .331
PxSxOxI 15.31 2 7.65 .25 .753
Error 2560.78 82 31.23
Minute (M) 111.46 1 111.46 4.64 .037
MxS 18.70 1 18.70 .78 .383
MxO 97.81 1 97.81 4.07 .050
Mxl 5.63 1 5.63 .23 .631
MxSxO 18.70 1 18.70 .78 .383
MxSxI 26.52 1 26.52 1.10 .300
MxOxI 5.63 1 5.63 .23 .631
MxSxOxI 2.65 1 2.65 1.10 .300
Error 985.06 41
PxM 13.05 2 6.52 .30 .723
PxMxS 34.50 2 17.25 .79 .448
PxMxO 166.80 2 83.40 3.80 .030
PxMxI 66.91 2 33.45 1.53 .225
PxMxSxO 34.50 2 17.25 .79 .459
PxMxSxI 120.75 2 60.38 2.75 .075
PxMxOxI 66.91 2 33.45 1.53 .225
PxMxSxOxI 120.75 2 60.38 2.75 .075
Error 1797.82 82 21.92
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Sum of df Mean P Proba-
Squares Square billty

DBP
Mean 1432094.90 1 1432094.90 2219.68 .000
Sex (S) 3325.13 1 3325.13 5.15 .029
Order (0) 727.55 1 727.55 1.13 .295
Interview
Categories
(I) 2113.99 1 2113.99 3.28 .078

SxO 3325.13 1 3315.13 5.15 .029
Sxl 101.85 1 101.85 .16 .693
Oxl 2113.99 1 2113.99 3.28 .078
SxOxI 101.85 1 101.85 .16 .693
Error 26452.37 41 26452.37
Period (P) 279.16 2 139.58 5.68 .006
PxS 33.44 2 16.72 .68 .499
PxO 152.58 2 76.29 3.11 .054
Pxl 56.50 2 28.25 1.15 .319
PxSxO 33.44 2 16.72 .68 .499
PxSxI 51.22 2 25.61 1.04 .353
PxOxI 56.50 2 28.25 1.15 .319
PxSxOxI 51.22 2 25.61 1.04 .353
Error 2014.09 82 24.56
Minute (M) 33.27 1 33.27 2.57 .117
MxS 4.77 1 4.77 .37 .547
MxO 9.34 1 9.34 .72 .401
Mxl 4.87 1 4.87 .38 .543
MxSxO 4.77 1 4.77 .37 .547
MxSxI 3.00 1 3.00 2.32 .135
MxOxI 4.87 1 4.87 .38 .543
MxSxOxI 3.01 1 3.01 2.32 .135
Error 531.12 41 12.95
PxM 10.24 2 5.12 .42 .636
PxMxS 33.27 2 16.63 1.36 .264
PxMxO 19.80 2 9.90 .81 .437
PXMXl 44.18 2 22.09 1.80 .176
PxMxSxO 33.27 2 16.63 1.36 .264
PxMxSxI 1.09 2 .546 .04 .942
PxMxOxI 44.18 2 22.09 1.80 .176
PxMxSxOxI 1.09 2 .55 .04 .942
Error 1006.43 82 12.27
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Sum of df Mean
Squares Square

F Proba
bility

HR
Mean 1301472.70 1 1301421.70 1895.16 .000
Sex (S) 23.18 1 23.18 .03 .855
Order (0) 700.91 1 700.91 1.02 .318
Interview
Categories
(I) 99.31 1 99.31 .14 .706

SxO 23.18 1 23.18 .03 .855
Sxl 60.72 1 60.72 .09 .768
OxI 99.31 1 99.31 .14 .706
SxOxI 60.72 1 60.72 .09 .768
Error 28155.09 41 686.71
Period (P) 150.92 2 75.46 5.59 .011
PxS 109.96 2 54.98 4.08 .031
PxO 20.09 2 10.05 .74 .446
Pxl 32.65 2 16.33 1.21 .296
PxSxO 109.96 2 54.98 4.08 .031
PxSxI 2.67 2 1.34 .10 .906
PxOxI 3.27 2 1.63 1.21 .296
PxSxOxI 2.67 2 1.34 .10 .906
Error 1106.24 82 13.49
Minute (M) 29.52 1 29.52 5.50 .024
MxS .034 1 .034 .01 .937
MxO 2.72 1 2.72 .51 .481
Mxl .35 1 .35 .06 .801
MxSxO .03 1 .03 .01 .937
MxSxI 13.06 1 13.06 2.44 .126
MxOxI .346 1 .346 .06 .801
MxSxOxI 13.06 1 13.06 2.44 .126
Error 219.96 41 5.36
PxM 8.71 2 4.35 .92 .402
PxMxS 28.53 2 14.27 3.01 .558
PxMxO 16.63 2 83.14 1.75 .182
PxMxI 2.48 2 1.24 .26 .766
PxMxSxO 28.53 2 14.27 3.01 .056
PxMxOxI 1.88 2 .94 .20 .817
PxMxOxI 2.48 2 1.24 .26 .766
PxMxSxOxI 1.88 2 .94 .20 .817
Error 388.57 82 4.74
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Sum of df Mean P Proba-
Squares Square bility

ST
Mean 2073123.60 1 2073123.60 6735.64 .000
Sex (S) 1.38 1 1.38 .00 .947
Order (0) 216.61 1 216.61 .70 .406
Interview
Categories
(I) 70.31 1 70.31 .23 .635

SxO 1.38 1 1.38 .00 .947
Sxl 357.31 1 357.31 1.16 .288
OxI 70.31 1 70.31 .23 .635
SxOxI 357.31 1 357.31 1.16 .288
Error 12619.14 41 307.78
Period (P) 2.11 2 1.06 .80 .412
PxS .116 2 .058 .04 .900
PxO 15.09 2 7.55 1.36 .013
Pxl 2.30 2 1.45 .87 .388
PxSxO .116 2 .058 .04 .900
PxSxI .241 2 .121 .09 .838
PxOxI 2.30 2 1.15 .87 .388
PxSxOxI .241 2 .121 .09 .838
Error 108.57 82 1.32
Minute (M) 1.81 1 2.81 7.55 .009
MxS .07 1 .07 .18 .670
MxO .87 1 .87 2.33 .135
Mxl .00 1 .00 .00 .957
MxSxO .07 1 .07 .18 .67
MxSxI .00 1 .00 .00 .955
MxOxI .00 1 .00 .00 .957
MxSxOxI 76.56 1 76.56 3.50 .069
Error 15.28 41 .37
PxM 1.38 2 .69 3.87 .031
PxMxS .22 2 .11 .62 .519
PxMxO 2.52 2 1.26 7.07 .002
PxMxI .94 2 .47 2.64 .077
PxMxSxO .22 2 .11 .62 .519
PxMxSxI .05 2 .03 .14 .838
PxMxOxI .94 2 .47 2.64 .086
PxMxSxOxI .05 2 .03 .14 .838
Error 14.60 82 .178
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Analysis of Variance and Repeated Measures for the Effects 
of Order, Absorption, Sex, Period, and Minute on MAP, SBP, 
DBP, HR, and ST

Sum of 
Squares

Mean
Square

Proba
bility

Mean 4754790.80 1 4754790.80 5401.19 .000
Order (0) 597.84 1 597.84 .68 .412
Absorp
tion (V) 516.81 1 516.81 .59 .446

Sex (S) 3154.63 1 3154.63 3.58 .062
Oxv 516.81 1 516.81 .59 .446
OxS 3154.63 1 3154.63 3.58 .062
VxS 509.50 1 509.50 .58 .449
OxVxS 3154.63 1 3154.63 3.58 .062
Error 79229.01 90 880.32
Period (P) 865.17 2 432.59 5.97 .005
PxO 150.32 2 75.16 1.04 .356
PxV 281.82 2 140.91 1.95 .151
PxS 140.71 2 70.36 .97 .381
PxOxV 281.82 2 140.91 1.95 .151
PxVxS 140.71 2 70.36 .97 .372
PxVxS 267.56 2 133.78 1.85 .166
PxOxVxS 140.71 2 70.36 .97 .372
Error 13039.58 180 72.44
Minute (M) 20.19 1 20.19 .87 .354
MxO 3.73 1 3.73 .16 .354
MxV 1.31 1 1.31 .06 .689
MxS 21.59 1 21.69 .94 .336
MxOxV 1.31 1 1.31 .06 .812
MxOxS 21.69 1 21.69 .94 .336
MxVxS 45.87 1 45.87 1.98 .163
MxOxVxS 21.69 1 21.69 .94 .336
Error 2083.80 90 23.15
PxM 15.00 2 8.00 .41 .657
PxMxO 18.44 2 9.22 .47 .617
PxMxV 78.80 2 39.40 2.01 .139
PxMxS 41.28 2 20.64 1.05 .349
PxMxOxV 78.80 2 39.40 2.01 .139
PxMxOxS 41.28 2 20.64 1.05 .349
PxMxVxS 7.52 2 3.76 .19 .816
PxMxOxVxS 41.28 2 20.64 1.05 .349
Error 3529.21 180 19.61
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Sum of df Mean F Proba-
Squares Square bility

SBP
Mean 8716260.30 1 8716260.30 6384.71 .000
Order (0) 1362.47 1 1362.47 1.00 .321
Absorp
tion (V) 433.79 1 433.79 .32 .574

Sex (S) 10446.40 1 10446.40 7.65 .007
OxV 433.79 1 433.79 .32 .574
OxS 10446.36 1 10446.36 7.65 .007
VxS 1718.76 1 1718.76 1.26 .265
OxVxS 10446.36 1 10446.36 7.65 .007
Error 122865.94 90 1365.18
Period (P) 1155.10 2 577.55 12.75 .000
PxO 411.91 2 205.95 4.55 .012
PxV 118.42 2 59.21 1.31 .273
PxS 8.39 2 4.20 .09 .903
PxOxV 118.42 2 59.21 1.31 .273
PxOxS 8.32 2 4.20 .09 .903
PxVxS 56.85 2 28.43 .63 .527
PxOxVxS 8.39 2 4.20 .09 .903
Error 8155.24 180 45.31
Minute (M) 101.59 1 101.59 4.89 .030
MxO 56.06 1 56.06 2.70 .104
MxV 22.08 1 22.08 1.06 .305
MxS .39 1 .39 .02 .891
MxOxV 22.08 1 22.08 1.06 .305
MxOxS .39 1 .39 .02 .891
MxVxS 53.46 1 53.46 2.57 .112
MxOxVxS .39 1 .39 .02 .891
Error 1869.07 90 20.77
PxM 8.94 2 4.47 .18 .821
PxMxO 35.13 2 17.57 .72 .481
PxMxV 2.11 2 1.05 .04 .958
PxMxS 17.35 2 8.67 .36 .689
PxMxOxV 2.11 2 1.05 .04 .951
PxMxVxS 17.35 2 8.67 .36 .689
PxMxVxS 42.34 2 21.17 .87 .416
PxMxOxVxS 17.35 2 8.67 .36 .689
Error 4386.73 180 24.37
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Sum of df Mean
Squares Square

F Proba
bility

DBP
Mean 3101626.80
Order (0) 956.94
Absorp
tion (V) 166.16

Sex (S) 594.78
OxV 166.16
OxS 594.78
VxS 315.38
OxVxS 594.79
Error 61734.75 90
Period (P) 689.49 2
PxO 87.66 2
PxV 175.95 2
PxS 142.31 2
PxOxV 175.95 2
PxOxS 142.31 2
PxVxS 161.69 2
PxOxVxS 142.31 2
Error 7952.77 180
Minute (M) 58.85
MxO 34.61
MxV 1.90
MxS 7.34
MxOxV 1.90
MxOxS 7.34
MxVxS .01
MxOxVxS 7.34
Error 1276.61 90
PxM 20.15 2
PxMxO 9.07 2
PxMxV 41.23 2
PxMxS 37.96 2
PxMxOxV 41.23 2
PxMxOxS 37.96 2
PxMxVxS 2.83 2
PxMxOxVxS 37.96 2
Error 1969.84 180

3101626.80 4521.70 .000
956.94 1.40 .241
166.16 .24 .624
594.78 .87 .354
166.16 .24 .624
594.78 .87 .354
315.38 .46 .499
594.79 .87 .354
685.94
344.74 7.80 .002
43.83 .99 .355
87.97 1.99 .151
71.16 1.61 .203
87.97 1.99 .140
71.16 1.61 .208
80.84 1.83 .173
71.16 1.61 .208
44.18
58.85 4.15 .045
34.61 2.44 .122
1.90 .13 .716
7.34 .52 .474
1.90 .13 .716
7.34 .52 .474
.01 .00 .981

7.34 .52 .474
14.18
10.08 .92 .396
4.53 .41 .652

20.61 1.88 .157
18.98 1.73 .179
20.61 1.88 .157
18.98 1.73 .181
1.42 .13 .870

18.98 1.73 .181
10.94
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Sum of df Mean
Squares Square

F Proba
bility

HR
Mean 2933672.20
Order (0) 55.83
Absorp
tion (V) 920.46

Sex (S) 1438.00
OxV 920.46
OxS 1438.00
VxS 218.53
OxVxS 1438.00
Error 60388.60 90
Period (P) 345.40 2
PxO 10.50 2
PxV .02 2
PxS 31.98 2
PxOxV .02 2
PxOxS 31.98 2
PxVxS 5.87 2
PxOxVxS 31.98 2
Error 2807.10 180
Minute (M) 23.06
MxO 2.84
MxV .00
MxS .30
MxOxV .00
MxOxS .30
MxOxVxS .01
MxOxVxS .30
Error 517.22 90
PxM 1.82 2
PxMxO 10.70 2
PxMxV 33.56 2
PxMxS 30.49 2
PxMxOxV 33.56 2
PxMxOxS 30.49 2
PxMxVxS 12.40 2
PxMxOxVxS 30.49 2
Error 97.73 180

1933672.20 4372.19 .000
55.83 .08 .774

920.46 1.37 .245
1438.00 2.14 .147
920.46 1.37 .245

1438.00 2.14 .147
218.53 .33 .570

1438.00 2.14 .147
670.98
172.70 11.07 .000

5.30 .34 .670
.01 .00 .998

15.99 1.03 .361
.01 .00 .998

15.99 1.03 .361
2.94 .19 .785

15.99 1.03 .349
15.60
23.06 4.01 .048
2.84 .49 .484
.00 .00 .984
.30 .05 .821
.00 .00 .984
.30 .05 .821
.01 .00 .970
.30 .05 .821

5.75
.91 .17 .843

5.35 .98 .375
16.78 3.09 .049
15.24 2.81 .064
16.78 3.09 .049
15.24 2.81 .064
6.20 1.14 .321

15.24 2.81 .064
5.43
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Sum of df Mean F Proba-
Squares Square bility

ST
Mean 4468779.90 1 4468779.90 14705.90 .000
Order (0) 957.73 1 957.73 3.15 .079
Absorp
tion (V) 65.28 1 65.28 .21 .644

Sex (S) 123.25 1 123.25 .41 .526
OxV 65.28 1 65.28 .21 .644
OxS 123.25 1 123.25 .41 .526
VxS 632.97 1 632.97 2.08 .52
OxVxS 123.25 1 123.25 .41 .526
Error 27348.72 90 303.87
Period (P) 15.57 2 7.78 3.78 .025
PxO 42.84 2 21.42 10.42 .001
PxV .38 2 .19 .09 .912
PxS 14.62 2 7.31 3.55 .054
PxOxV .38 2 .19 .09 .811
PxOxS 14.62 2 7.31 3.55 .052
PxVxS .13 2 .06 .03 .902
PxOxVxS 14.62 2 7.31 3.55 .054
Error 370.21 180 2.06
Minute (M) 13.01 1 13.01 24.41 .000
MxO 2.78 1 2.78 5.21 .025
MxV .00 1 .00 .00 .949
MxS 3.00 1 3.00 5.63 .020
MxOxV .00 1 .00 .00 .949
MxOxS 3.00 1 3.00 5.63 .020
MxVxS .15 1 .15 .29 .594
MxOxVxS 3.00 1 3.00 5.63 .020
Error 47.98 90 .53
PxM 3.65 2 1.82 7.54 .000
PxMxO .65 2 .32 1.33 .267
PxMxV .48 2 .24 1.00 .367
PxMxS .17 2 .08 .34 .699
PxMxOxV .48 2 .24 1.00 .367
PxMxVxS .28 2 .14 .58 .562
PxMxOxVxS .17 2 .08 .34 .710
Error 43.55 180 .24
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Analysis of Variance and Repeated Measures for the Effects
of Order, Story, Sex, Period, and Minute on MAP, SBP, DBP
HR, and ST

Sum of df Mean F Proba
Squares Square bility

MAP
Mean 5297399.80 1 5297399.80 5838.04 .000
Order (0) 313.48 1 313.48 .35 .558
Story (S) 260.52 1 260.52 .29 .593
Sex (A) 5860.01 1 5860.01 6.46 .013
OxS 260.52 1 260.52 .29 .593
OxA 5860.01 1 5860.01 6.46 .013
SxA 338.77 1 338.77 .37 .543
OxSxA 338.77 1 338.77 .37 .543
Error 94368.87 104 907.39
P (Period) 731.92 2 365.96 5.30 .008
PxO 225.24 2 112.62 1.63 .201
PxS 9.70 2 4.85 .07 .914
PxA 60.90 2 30.45 .44 .621
PxOxS 9.70 2 4.85 .07 .914
PxOxA 60.90 2 30.45 .44 .621
PxSxA 12.70 2 6.35 .09 .891
PxOxSxA 12.70 2 6.35 .09 .891
Error 9742.17 208 46.84
Minute (M) 54.25 1 54.25 2.17 .144
MxO 9.54 1 9.54 .38 .358
MxS 190.16 1 190.16 7.61 .007
MxA 5.99 1 5.99 .24 .626
MxOxS 190.16 1 190.16 7.61 .007
MxOxA 5.99 1 5.99 .24 .626
MxSxA 22.15 1 22.15 .89 .349
MxOxSxA 22.15 1 22.15 .89 .349
Error 2598.09 104 24.98
PxM 30.50 2 15.25 .77 .460
PxMxO 9.44 2 4.72 .24 .778
PxMxS 61.70 2 30.85 1.55 .214
PxMxA 15.77 2 7.89 .40 .663
PxMxOxS 61.70 2 30.85 1.55 .215
PxMxOxA 15.77 2 7.89 .40 .663
PxMxSxA 16.95 2 8.47 .43 .644
PxMxOxSxA 16.95 2 8.47 .43 .644
Error 4136.05 208 19.8
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Sum of df
Squares

SBP
Mean 9776158.40 1
Order(0) 1131.51 1
Story (S) 90.84
Sex (A) 11489.50 1
OxS 90.84 1
OxA 11489.50 1
SxA 476.91 1
OxSxA 476.91 1
Error 155509.2 104
Period (P) 1262.68 2
PxO 400.76 2
PxS 128.30 2
PxA 68.77 2
PxOxS 9.70 2
PxOxA 68.77 2
PxSxA 113.84 2
PxOxSxA 113.84 2
Error 9742.17 208
Minute (M) 134.72 1
MxO 105.63 1
MxS 7.57 1
MxA 4.52 1
MxOxS 7.57 1
MxOxA 4.52 1
MxSxA 3.09 1
MxOxSxA 3.09 1
Error 2598.09 104
PxM 31.67 2
PxMxO 50.44 2
PxMxS 228.61 2
PxMxA 239.91 2
PxMxOxS 228.61 2
PxMxOxA 39.91 2
PxMxSxA 2.15 2
PxMxOxSxA 2.15 2
Error 5233.42 208

Mean F Proba-
Square bility

9776158.40 65.38 .000
1131.51 .76 .386

90.84 .06 .806
11489.50 7.68 .007

90.84 .06 .806
11489.50 7.68 .007

476.91 .32 .574
476.91 .32 .574

1495.28
631.34 13.48 .000
200.38 4.28 .017
641.49 1.37 .257
34.38 .73 .475
4.85 .07 .914

34.38 .73 .481
56.92 1.22 .298
56.92 1.22 .298
46.84

134.72 5.71 .019
105.63 4.47 .037

7.57 .32 .572
4.52 .19 .663
7.57 .32 .572
4.52 .19 .663
3.09 .13 .718
3.09 .13 .718

24.98
15.83 .63 .532
25.22 1.00 .368

114.30 4.54 .012
19.95 .79 .452

114.30 4.54 .012
19.95 .79 .452
1.07 .04 .957
1.07 .04 .957

25.16
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Sum of df Mean F Proba-
Squares Square bility

DBP
Mean 3467063.30 1 3467073.30 4778.53 .000
Order (0) 396.00 1 396.10 .55 .462
Story (S) 491.02 1 491.02 .68 .413
Sex (A) 2021.86 1 2021.86 2.79 .098
OxS 491.02 1 491.02 .68 .413
OxA 2021.86 1 2021.86 2.79 .098
SxA 1.13 1 1.13 .00 .969
OxSxA 1.13 1 1.13 .00 .969
Error 76557.36 104 755.55
Period (P) 533.51 2 266.75 6.46 .004
PxO 102.36 2 51.18 1.24 .286
PxS 14.05 2 7.02 .17 .790PxA 139.53 2 69.76 1.69 .194
PxOxS 14.05 2 7.02 .17 .790
PxOxA 139.53 2 69.76 1.69 .194
PxSxA 36.13 2 18.07 .44 .598
PxOxSxA 36.13 2 18.07 .44 .598
Error 8590.97 208 44.30
Minute (M) 107.80 1 107.80 7.99 .006
MxO 72.84 1 72.84 5.40 .022
MxS 3.41 1 3.41 .25 .616
MXA 35.30 1 35.30 2.62 .109
MxOxS 3.41 1 3.41 .25 .616
MxOxA 35.30 1 35.30 2.62 .109
MxSxA 50.36 1 50.36 3.73 .056
MxOxSxA 50.36 1 50.36 3.76 .056
Error 1403.68 104 13.50
PxM 4.55 2 2.28 .20 .802
PxMxO 6.61 2 3.31 .29 .731
PxMxS 13.75 2 6.88 .61 .533
PxMxA 37.99 2 18.99 1.68 .190
PxMxOxS 13.75 2 6.88 .61 .533
PxMxOxA 37.99 2 18.99 1.68 .190
PxMxSxA 11.18 2 5.59 .50 .597
PxMxOxSxA 11.18 2 5.59 .50 .597
Error 2345.33 208 11.28

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Sum of df Mean
Squares Square

F Proba
bility

HR
Mean 3156840.30
Order (0) 12.99
Story (S) 218.81
Sex (A) 1352.82
OxS 218.81
OxA 1352.82
SxA 394.42
OxSxA 394.42
Error 67843.15 104
Period (P) 324.00 2
PxO 22.46 2
PxS 3.18 2
PxA 14.46 2
PxOxS 3.18 2
PxOxA 14.46 2
PxSxA 24.92 2
PxOxSxA 24.92 2
Error 2933.35 208
Minute (M) 28.13
MxO 3.37
MxS 2.49
MxA 2.95
MxOxS 2.49
MxSxA 2.95
MxOxSxA .31
Error 534.58 104
PxM .00 2
PxMxO 13.05 2
PxMxS 2.46 2
PxMxA 31.86 2
PxMxOxS 2.46 2
PxMxOxA 31.86 2
PxMxSxA 1.36 2
PxMxOxSXA 1.36 2
Error 1143.49 208

3156840.30 4839.27 .000
12.99 .00 .999

218.81 .34 .564
1352.82 2.07 .153
218.81 .34 .564

1352.82 2.07 .153
394.42 .60 .439
394.42 .60 .439
652.34
152.00 11.49 .000
11.23 .80 .430
1.59 .11 .854
7.23 .51 .563
1.59 .11 .854
7.23 .51 .563

12.46 .88 .397
12.46 .88 .397
14.10
28.13 5.47 .021
3.37 .66 .420
2.49 .49 .488
9.95 .57 .450
2.49 .49 .488
2.95 .57 .450
.31 .06 .805

5.14
.00 .00 .999

6.53 1.19 .307
1.23 .22 .780

15.93 2.90 .057
1.23 .22 .780

15.93 2.90 .057
.68 .12 .883
.68 .12 .883

5.50
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Sum of df Mean F Proba-
Squares Square bility

ST
Mean 4885932.90 1 4883932.90 16388.64 .000
Order (0) 1197.52 1 1197.52 4.02 .047
Story (S) 154.52 1 154.52 .52 .473
Sex (A) 184.90 1 184.90 .62 .433
OxS 154.52 1 154.52 .52 .473
OxA 184.90 1 184.90 .62 .438
SxA 148.73 1 148.73 .50 .482
OxSxA 148.73 1 148.73 .50 .482
Error 20992.74 104 298.01
Period (P) 9.45 2 4.73 2.59 .103
PxO 34.70 2 17.35 9.50 .001
PxS 7.39 2 3.69 2.02 .135
PxA 6.37 2 3.18 1.74 .189
PxOxS 7.39 2 3.69 2.02 .154
PxOxA 6.37 2 3.18 1.74 .189
PxSxA 11.23 2 5.61 3.08 .073
PxOxSxA 11.22 2 5.61 3.08 .073
Error 37.97 208 1.83
Minute (M) 10.73 1 10.73 22.15 .000
MxO 1.73 1 1.73 3.57 .061
MxS 1.39 1 1.39 2.87 .093
MxA 1.10 1 1.10 2.28 .135
MxOxS 1.39 1 1.39 2.87 .093
MxOxA 1.10 1 1.10 2.28 .135
MxSxA 1.41 1 1.41 2.91 .091
MxOxSxA 1.41 1 1.41 2.91 .091
Error 50.40 104 .48
PxM 3.63 2 1.81 7.25 .001
PxMxO .26 2 .13 .53 .577
PxMxS .20 2 .10 .40 .673
PxMxA .01 2 .00 .01 .987
PxMxOxS .20 2 .10 .40 .673
PxMxOxA .02 2 .01 .01 .987
PxMxSxA .11 2 .06 .22 .785
PxMxOxSxA .11 2 .06 .22 .785
Error 51.99 208 .25
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