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This investigation sought to identify differences in 

the human psychophysiological stress response when mediated 

by affiliation, by assessing heart rate (HR), systolic blood 

pressure (SBP), diastolic blood pressure (DBP), 

electrodermal activity (EDA), serum Cortisol (SC) 

concentration, interleukin-2 (IL-2) concentration, and state 

anxiety among subjects who underwent an anagram solution 

task. 

Thirty male subjects from the University of North Texas 

were randomly assigned to one of two experimental conditions 

and asked to solve a series of difficult anagrams either 

alone or with a companion. Subjects assigned to the control 

condition were asked to copy permutations of the anagrams. 

Before, and immediately after the anagram/copying tasks HR, 

SBP, DBP were measured, blood samples drawn, and The State-

Trait Anxiety Inventory (STAI) administered to all subjects. 

EDA was measured throughout all trials. 

Changes from baseline through the experimental period 

for all dependent variables were analyzed by employing 



difference scores derived from contrasting baseline and 

experimental measures. These scores were subjected to an 

analysis of variance (ANOVA) resulting in one significant 

between group effect among all dependent variables examined. 

Contrary to stated hypotheses, the alone condition 

significantly differed from the companion and control 

conditions by demonstrating a significant decrease in 

systolic blood pressure from baseline through the 

experimental period. 

It was concluded that the decrease in systolic blood 

pressure from baseline through the experimental period for 

the alone group was a result of chance sampling of 

individuals possessing unique psychophysiological response 

patterns. Appraisals of inter-group differences in response 

patterns across all dependent variables suggest that an 

insufficient stressor, and limitations in design, 

statistical analysis, and measurement may have contributed 

to this investigation's results. Implications of findings 

were discussed along with suggestions for future 

research. 
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CHAPTER I 

INTRODUCTION 

The effects of others' presence on the manner in which 

individuals behave was first investigated in 1898 by 

Triplett, who found that subjects in the company of an 

observer performed a motor task better. Triplett's research 

demonstrated that the performance of a simple motor task 

could be augmented by the presence of another individual 

attempting the same task. Since that time investigators in 

social psychology have created and defined specific types of 

social presence, and the varying psychophysiological effects 

they induce. 

These investigators of social presence have focused 

primarily upon the facilitative aspects, seeking answers as 

to why the presence of others makes individuals more 

physiologically aroused (Geen & Bushman, 1989; Zajonc, 

1968). Evolving from this area of research is another 

course of inquiry which has probed the often contradictory 

effects of "audience effect". A large domain of research 

has set out to explain why in some instances audience effect 

enhances performance of a task, and in other situations it 

diminishes it. (Baron, 1986; Chapman, 1974; Cottrell, 1972; 

Cottrell, Wach, Sekerak, & Rittle 1968; Geen, 1991; Geen & 

Bushman, 1987, Geen & Bushman, 1989, Glass & Singer, 1972; 
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Groff, Baron, & Moore, 1983; Guerin & Innes, 1982; Hockey, 

1979; Kahneman, 1973; Latane, Williams, & Harkin, 1979; 

Moore & Baron, 1983; Zajonc, 1980). This large body of 

research has created various hypotheses which are 

psychologically based and account for the inconsistent 

physiological and psychological reactions to social presence 

among individuals. 

Unfortunately, there is a dearth of knowledge 

concerning the positive effects of social presence. It is 

investigations pursuing knowledge in this domain that make 

use of affiliation: the association or relationship between 

individuals. This body of research has produced evidence 

which suggests that in the face of a psychological stressor, 

the presence of a companion will diminish the 

psychophysiological reaction to that event (Amoroso & 

Walters, 1969; Angermeier, Phelps, & Reynolds, 1967, Geen & 

Bushman, 1989; Kissel 1965). The implications of this body 

of research are profound, and appear generalizable with 

regard to interpersonal, and professional therapeutic 

relationships in the natural environment. It supports the 

notion that we as individuals can have a positive impact on 

persons experiencing a stressful life event by diminishing 

their psychological and physiological reaction to an 

environmental stressor. 



Affiliation and Performance Anxiety 

Research focusing on affiliation and its role during 

anxiety-provoking situations has utilized the audience or 

co-performer experimental design to examine the hypothesis 

that individuals, when afraid, tend to seek solace in the 

company of another. Schachter (1959) demonstrated that 

individuals who have been frightened have a need to seek 

others out, and affiliate with them. Research initiated by 

this hypothesis supported the notion that fear, measured in 

terms of physiological arousal, could be reduced by the 

presence of a companion. Thus, the effects of the fear-

causing treatment could be buffered by this form of social 

presence, resulting in reduced physiological arousal as 

compared to someone experiencing the same fear inducing 

situation (Geen & Bushman, 1989). 

An early demonstration of affiliation mediating the 

human stress response was a study performed by Kissel (1965) 

in which subjects attempted an insolvable, frustrating task 

either alone, with a stranger, or with a friend present. 

Measurements of electrodermal activity (EDA) indicated lower 

conductance levels for those who performed the task in the 

presence of a friend than those subjects who attempted the 

task alone or with a stranger present. No differences in 

EDA were found between the stranger and alone conditions. 

Angermeier, Phelps, and Reynolds (1967) conducted an 

experiment where subjects were harassed by an experimenter 
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while they attempted a perceptual judgement task alone, or 

in the presence of one or two other subjects. Results of HR 

monitoring indicated that subjects who attempted the task in 

the presence of two individuals were less aroused than those 

subjects who tried the task alone. Interestingly, the 

single companion situation elicited a slightly higher HR 

than for those subjects attempting the task alone. 

Angermeier et al. (1967) offers an interpretation of this 

effects by stating that the subject who performed with one 

other individual viewed that person as a possible rival and 

feared committing errors and experiencing embarrassment 

while that person was observing. 

Amoroso and Walters (1969) found a similar effect when 

subjects in their experiment anticipated electrical shocks 

while performing a learning task. Subjects working alone 

showed higher HRs than other subjects who anticipated shocks 

in the presence of three other individuals. No effect on HR 

was seen in those subjects who, in the presence of others, 

had not been told to expect shocks. 

The seemingly positive effects of affiliation, 

however, can be compromised if the stressor being 

experienced is, in the subject's perception, difficult to 

perform and creates the likelihood for failure. Geen and 

Bushman (1989) suggest that consistent findings support the 

view that when subjects are anticipating embarrassment, they 

become aroused in the presence of others only if the 
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performer expects a negative outcome. Arousal may occur 

when the subject is experiencing a stressful event that may 

cause high levels of fear, anxiety, but the situation is 

such that enduring it will create worry over what kind of 

impression the observer is experiencing. 

Social Facilitation 

Social facilitation is a unique social condition which 

"...involves a process whereby the presence of others, as 

either observers or coworkers, increases the arousal level 

of the individual during the commission of some task" (Geen 

& Bushman, p.261, 1989). This concept of arousal examined 

within a social situation has been clarified by research 

which suggests that social presence as a mediator of the 

human stress response is one which may create a myriad of 

physiological and psychological response patterns which are 

primarily dependent upon the subject's physiological state 

and the perception of the situation. 

One aspect of social presence research has focused on 

the seemingly contradictory positive effects of presence of 

a conspecific on the level of arousal in subjects who have 

been placed under stress. Under this social condition (mere 

presence), studies have revealed that under certain 

circumstances the presence of another individual may 

decrease arousal in subjects and thus improve their task 

performance. This research was initiated by Schachter 
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(1959) who demonstrated that when people are afraid they 

tend to seek the company or affiliation of others. 

Audience effect research is the primary method employed 

to determine the effects of conspecifics on individual 

performance. The research has supported, however, both the 

inhibitive and facilitative effects of audience observation. 

Zajonc (1965), developed a theory that addressed both the 

enhancing and diminishing effects of social facilitation, 

that the contradictory results of past research begin to 

make sense. 

Zajonc*s (1965) integrative theory is based upon two 

axioms: (a) the presence of co-performers or spectators 

increases a subject's drive level, and (b) this drive 

increases with habit strength to produce dominant responses 

and inhibit less dominant responses. Dominant responses 

while performing easy or familiar tasks tend to be correct 

ones, and if drive is increased via social presence there is 

a facilitation of performance. On the other hand, while 

performing difficult or unfamiliar tasks, dominant responses 

tend to be incorrect, and if drive is increased via social 

presence, there will be inhibition of performance. 

To understand the interaction of social presence and 

drive one must determine what the presence of another 

represents to the individual performing the task, i.e., does 

the subject perceive the spectator as friend or foe? Geen 

and Bushman (1989) offer three explanations that go beyond 
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the basic tenets of social facilitation. These processes 

include evaluation apprehension, distraction, and 

uncertainty. 

Evaluation apprehension is examined in the work by 

Cottrell, Wack, Sekerak, and Rittle (1968) who support the 

hypothesis that perceived evaluation by either an audience 

or co-performer creates anxiety and physiological arousal. 

Specifically, co-performers create arousal in subjects when 

they are perceived as rivals for rewards being offered in 

the experiment (Cottrell, 1972). When an audience is viewed 

as the distributor of rewards or punishment, then it is also 

able to elicit arousal in subjects (Cottrell, Wack, Sekerak, 

& Rittle, 1968). 

The idea that social presence may act as a distractor 

is supported by Baron and colleagues (1986). They put forth 

the premise that social presence causes increased arousal in 

subjects because it disrupts their attention directed at the 

task being presented to them. Geen (1991) contends that 

distraction during the performance of a task, especially one 

that the subject is highly committed to, may bring about 

anxiety if the subject thinks that this distraction could 

cause a failure in performance. This theory is a departure 

from Zajone's (1965) original hypothesis because it states 

that mere presence is not sufficient to heighten drive. Co-

performers or audiences must be providing the subject 

information or feedback in which he/she can compare their 
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performance to. This theory also contends that social 

facilitation effects may occur even if evaluation 

apprehension is not occurring. In other words, co-

performers or audiences who are noticed will cause arousal 

only if it conflicts with attentional processes needed to 

perform the task. If a task is a simple one needing little 

attention by the subject, then the presence of company will 

not produce arousal because the subject can shift their 

attention away, without the risk of jeopardizing 

performance. Hence, no conflict resulting in arousal exists 

because there was no competition for attentional resources 

(Moore & Baron, 1983). 

A more recent explanation of social facilitation has 

grown out of work by Baron and colleagues (Baron, 1986; 

Moore & Baron, 1983). This work, tied to literature in the 

area of cognitive processes in attention, proposes that 

individuals have a limited capacity to process information. 

This attentional capacity is reduced as greater 

(attentional) demands are placed upon the individual 

(Kahneman, 1973). Thus, when capacity is high, the 

individual must conserve attention and focus upon those cues 

most relevant to the task at hand (Hockey, 1979). Easy 

tasks, which require a smaller repertoire of attentional 

demands as compared to more difficult ones (which have a 

larger range), will be less affected by a decrement of 

attention (Geen & Bushman, 1987). 



9 

Many authors support the idea that social presence 

creates uncertainty in subjects about what the audience or 

co-performer may do (Glass & Singer, 1972; Zajonc, 1980). A 

meta-analysis by Guerin (1986), which reviewed all studies 

claiming to investigate social facilitation, revealed that 

only thirteen out of an original two-hundred and seven 

studies met the criteria for pure analysis of the "mere-

presence" effect. The analysis of these remaining studies 

revealed that the "mere-presence" effect is only found in 

studies where the presence of another person created 

uncertainty in a subject. This evidence supports the claims 

of other authors who contend that the elevation of drive 

level is created out of uncertainty (Guerin & Innes, 1982; 

Zajonc, 1980). 

Psychophysiological Effects of Social Presence 

The psychophysiological effects of social presence have 

been measured by monitoring various physiological processes 

including palmar sweat, EDA, cardiovascular parameters, and 

muscle tension. Researchers in the field of 

psychophysiology have surveyed the evidence produced by such 

methods of experimentation, and have concluded that, 

overall, past research has failed to definitively support 

the assumption that the presence of another increases 

physiological arousal. This disappointment stems directly 

from a lack of experimental replication, and weak, 

inconclusive results from research measuring the 
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physiological effects of social presence (Geen, 1991; Geen & 

Bushman, 1989). 

The evidence to support the hypothesis that the 

presence of observers or co-performers causes increased 

physiological arousal appears unsubstantiated. A literature 

review reveals that the majority of evidence is derived from 

investigations utilizing palmar sweat as evidence of 

arousal. Authors such as Lacey (1967) contend that this 

physiological process may not be a valid indicator of 

generalized activation. Thus, many authors caution that 

definitive conclusions cannot be drawn until more, better 

designed, and replicated studies are performed (Geen & 

Bushman, 1989). 

To further complicate research in this area, the 

psychophysiological measurement of different body systems 

(i.e., palmar sweat, EDA, cardiovascular, muscle tension) do 

not correlate highly with each other (Lacey, 1967). Such 

complicated relationships among physiological systems 

creates problems in the interpretation of results. 

Inferences made concerning intra-system reaction to social 

presence and anxiety may carry little meaning because the 

dependent variables and their relationship to each other 

from which these conclusions are based are in themselves an 

enigma. 
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Social Presence and Anagram Solution 

Russell G. Geen of the University of Missouri has had 

great success using anagrams (scrambled words) as a 

psychological stressor in social presence research. An 

early investigation by Geen utilizing anagrams was conducted 

in 1977 and enlisted female subjects who either rated high 

or low on a test anxiety scale to perform an anagram task 

either alone or before an observing female experimenter. 

The observed portion of the subjects were divided into those 

whose performance was witnessed passively, and those whose 

performance of anagrams was overtly evaluated. Half of the 

subjects who were overtly evaluated were told that the 

purpose of the observation was to gather information that 

would provide them help in the future on another task. 

Results indicated that those who tested high in test anxiety 

demonstrated smaller increases in palmar sweat when the 

evaluation was said to be a step toward help with a future 

task as compared to those whom nothing was said about the 

evaluation. Geen stated that the results of this 

investigation supported the hypotheses that evaluation 

apprehension created by being observed is due to 

anticipation of negative outcomes, and does not exist when 

positive outcomes are expected. 

A similar investigation utilized male subjects who were 

classified as having high or low test anxiety (Geen, 1985). 

These individuals were asked to perform a difficult anagram 
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task either alone, with a passive observer, or with an 

observer who was evaluating the subject's performance. 

Results indicated that individuals possessing high test 

anxiety attempted fewer anagrams and had fewer correct 

solutions when being evaluated by an observer than those 

individuals who were observed passively. Low test anxiety 

individuals did not show any changes across conditions. 

State anxiety changes were reported from baseline to post-

treatment and represented a negative correlation between 

anxiety level and the number of anagrams attempted. The 

overall results of this investigation indicated that the 

fear of failure created by a high level of test anxiety and 

observer evaluation caused subjects to become reserved in 

their attempts at anagram solution. 

A study conducted by Geen, Thomas, and Gammill (1988) 

investigated the effects of experimenter presence on the 

performance of anagrams in different social contexts. 

Subjects either worked alone or in groups of 4 on the 

anagram tasks. Also manipulated was the presence of the 

experimenter. Results indicated that when the experimenter 

was present and the subjects were working in groups, 

individuals experienced a higher levels of state anxiety as 

measured by the STAI, attempted fewer anagrams, and solved a 

higher proportion of anagrams. The authors stated that the 

results of their investigation could be explained in terms 

of the inhibiting effects of state anxiety and the impact of 
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observation in creating evaluation apprehension in group 

settings. 

Psychoneuroimmunology 

The immune system was once thought to be an autonomous 

system that functioned independently of all other systems in 

the body. Scientific research in the last few years has 

shown that this system, along with the endocrine and nervous 

systems, communicate in numerous ways to create a large 

network. This nexus of neuroendocrine and immune systems 

has led to the emergence of a new field of study 

Psychoneuroimmunology (PNI) (Lloyd,1987; Borysenko, 1987). 

Psychoneuroimmunology has been defined as "... the 

study of the intricate interaction of consciousness 

(psycho), brain and central nervous system (neuro) and the 

body's defense against external infection and aberrant cell 

division (immunology)" (Pelletier and Herzing, p.29, 1988). 

Essentially, PNI embodies the study of the mind's role in 

the etiology of disease, rediscovering the age old belief 

that psychological factors contribute to our physiological 

well being. Viewing the immune system as a sensory organ, 

it has examined the effects of acute and chronic stress, 

depression, and classical conditioning upon human immune 

system parameters. What may be a reflection of our modern 

western society, stress has been a major focus of PNI 

research. Chronic, long term effects of stress upon the 

immune system have been examined extensively since the 



14 

establishment of PNI. However, there remains a dearth of 

research into the effects of acute stress upon the human 

immune system. 

Psychoneuroimmunology and the Stress Response 

A large portion of PNI research has been devoted to the 

examination of immunological responses to psychological 

stress. Results indicate that a number of stressors 

including bereavement, divorce, and unemployment have a 

profound effect upon the human immune system (Arnetz, 

Wasserman, Petrini, Brenner, Levi, Eneroth, Salovaara, 

Hjelm, Salovaara, Therorll, & Petterson, 1987; Bartrop, 

Lucjhurst, Lazarus, Kiloh, & Penny, 1977; Irwin, Daniels, 

Bloom, Smith, and Weiner, 1987; Irwin, Daniels, Risch, 

Bloom, and Weiner, 1981; Schleifer, Keller, Camerino, 

Thornton, & Stein, 1983). While it might be expected that 

these negative life changes have a negative effect upon the 

immune response, other, more benign stressors have also been 

shown to alter immunocompetence. Included in this category 

of mild psychological stressors are academic examinations 

and laboratory-induced mental stressors. 

Academic examination stress was first studied by 

Humphreys and Rabb (1950), who measured the response of 

circulating eosinophils to norepinephrine, epinephrine, and 

emotional stress. Twenty-four healthy medical students had 

blood drawn 5 to 20 minutes before midterm examinations. 

Several weeks later, when no exams where scheduled, the 
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students were again asked to give blood. Results indicated 

a significant drop in the eosinophil count in students who 

were about to undergo emotional stress (examination). 

More recently, a series of research publications have 

been produced by Kiecolt-Glaser and colleagues that measure 

the effects of academic examination stress on first- and 

second- year medical students' psychological and 

immunological functioning. The first, Kiecolt-Glaser, 

Glaser, Stran, Stout, Tarr, Holliday, and Speicher (1984), 

used 35 male and female medical students who gave blood one 

month before examinations, and then on the second day of the 

examination period. Immunological data derived from blood 

samples taken at this latter examination time point 

indicated a decrease in the percentage of helper/inducer T-

lymphocytes, helper/inducer-suppressor/cytotoxic cell ratio, 

and in the natural killer (NK) cell population. 

In 1984, Kiecolt-Glaser, Garner, Speicher, Penn, 

Holliday, and Glaser utilized the same research design, with 

the exception of drawing blood on the first day of the 

examination period. Results derived from blood samples 

indicated a decline in NK cell activity as compared to 

baseline measures. In addition, there was a significant 

increase in immunoglobulin A (IgA) from baseline to the 

second blood draw. The psychological questionnaires 

completed by subjects revealed that those individuals 
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scoring high on stressful life events and loneliness had 

significantly lower NK activity. 

Decreases in NK cell activity have been noted in other 

acute stress research. Glaser, Rice, Speicher, Stout, and 

Kiecolt-Glaser (1986) utilizing the identical examination-

stress design of Kiecolt-Glaser et al. (1984) performed 

assays measuring the lysis of MOLT-4 target cells, the 

percentage of anti-Leu-7+ (NK) cells, and the percentage of 

large granular lymphocytes. Results indicated a significant 

diminution of NK cells during examinations as compared to 

the preexamination baseline levels. Other cell populations 

have also been shown to be affected by examination stress. 

Glaser, Kiecolt-Glaser, Stout, Tarr, Speicher, and Holliday 

(1985) found that as compared to a preexamination baseline, 

percentages of total T-lymphocytes, helper T-cells, and 

suppressor T-cells were all significantly diminished. Also 

reported in this investigation were suppressed T-cell 

responses to the mitogens phytohemagglutinin (PHA) and 

concanavalin A (Con A) during examinations as compared to 

baseline levels. The results of psychological 

questionnaires completed by subjects revealed that 

psychological distress had increased significantly from the 

beginning to end of the research study. Results of other 

investigations utilizing an examination stress research 

design indicate that psychological variables, in conjunction 

with an acute stressor, generally have an immunosuppressive 
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effect upon the human immune and neuroendocrine systems 

(Glaser, Kiecolt-Glaser, Speicher, & Holliday; Hellhammer, 

Heib, & Rolf, 1985). 

Research utilizing the laboratory setting has also 

generated knowledge about the effects of acute experimental 

stressors on the immune system. Landman, Muller, Perini, 

Wesp, Erne, and Buhler (1984) used a variation of the Stroop 

Color-Word Conflict Test to induce a brief psychological 

stressor in college-age subjects. Blood analyses for 

leukocyte function, and catecholamine and Cortisol levels 

were carried out. Results indicated that the acute stress 

of the test caused an increase in Cortisol levels, minor 

increases in lymphocyte and leukocyte counts, and a 

significant rise in the number of monocytes circulating in 

peripheral blood. 

An investigation by Brosschot, Smelt, de Smet, Heijnen 

et al. (1991) induced changes in the cellular immune 

function of undergraduates using a psychological stressor, 

an insolvable puzzle. Subjects in this study were asked to 

solve the puzzle and then explain their solution strategy to 

another subject. A control group was asked to complete an 

easy reading test rather than the insolvable puzzle. Blood 

samples taken before, immediately after, and 30 minutes 

post-stressor indicated significant increases of NK cell 

percentages after the stressful event and percentages of T-

helper/inducer cells decreased after the stressor. The 
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authors concluded that an acute mild psychological stressor 

could affect aspects of the human immune system. 

An investigation by Manuck, Cohen, Rabin, and Muldoon 

(1991), examined the effects of acute mental stress on 

lymphocyte subpopulations and T-lymphocyte mitogenesis in a 

population of 18-30 year-old males. Subjects were exposed 

to a 20 minute laboratory stressor consisting of two 

conflicting cognitive tasks, a modified Stroop color-word 

interference test, and mental arithmetic. Results obtained 

from blood samples, heart rate, and blood pressure 

measurement indicated an increase in CD8 (T-

suppressor/cytoxic) lymphocytes and T-cell responses to PHA 

but only in subjects who showed elevated catecholamine and 

cardiovascular reactions to the experimental stressor. The 

authors suggest that these findings demonstrate that 

individuals vary substantially in their immunological 

responsiveness to behavioral stimuli, and that such 

differences mirror the individual variability found in 

research examining sympathetic nervous system activation in 

response to stress. Thus, these results suggest that the 

influences of psychological stress upon the human immune 

system may be sympathetically mediated. 

Present Study 

This investigation was a marriage of stress paradigms 

of Geen (1977; 1985), Geen, Thomas, and Gammill, (1988), 

Kissel (1965), and Brosschot, Smelt, de Smet, Heijnen et al. 
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(1991), which set out to identify differences in the human 

psychophysiological stress response when mediated by 

affiliation by assessing HR, SBP, DBP, EDA, SC, IL-2, and 

STAI composite scores among subjects who underwent an 

anagram solution task. 

A unique feature of the investigation was the expansion 

of psychophysiological parameters from which to measure the 

stress response. Previous investigations examining the 

effects of acute experimental stress on humcin 

psychophysiology utilized limited systems in their choice of 

dependent variables. This investigation utilized dependent 

variables from multiple systems, beyond that of common 

cardiovascular or EDA recording. This investigation did 

evaluate cardiovascular and EDA responses, but also included 

endocrine and immunological components, SC and IL-2 

respectively. 

Serum Cortisol is the principle glucocorticoid secreted 

by the adrenal cortex. Adrenal secretion of Cortisol is 

modulated by a complex negative feedback system involving 

the central nervous system, hypothalamus, pituitary, and 

adrenal glands. ACTH released from the pituitary amplifies 

adrenal secretion of Cortisol while falling levels are 

associated with rising levels of ACTH. Cortisol has been 

deemed the "stress hormone" because its release from the 

adrenal cortex is preceded by a psychological or physical 

stressor (Guyton, 1986). Changes in Cortisol concentration 



20 

are measured by using a radioimmunoassay procedure on 

extracted serum. 

IL-2 is a mediator substance (lymphokine) which is 

released by T-helper cells in the human immune system. This 

lymphokine affects the proliferation and differential of B 

lymphocytes, T suppressor cell, and cytotoxic T lymphocytes 

(Sell, 1987). It has been considered by researchers in the 

field of psychoneuroimmunology to be an reliable indicator 

of immunological status. Increases in serum IL-2 levels are 

considered to be evidence of immunological activation, and 

decreases signifying immunological suppression. Changes in 

IL-2 concentration are measured by using an ELISA procedure 

on extracted serum. 

A unique and instrumental feature of this investigation 

was the use of simple companion presence (affiliation) to 

examine the experimental manipulation of the human 

psychophysiological reaction to stress. The goal of this 

investigation was to examine experimentally the notion that 

we as individuals can have a positive impact on persons 

experiencing a stressful life event by diminishing their 

psychological and physiological reaction. The 

generalizability of confirming results would be far 

reaching, being applicable to every interpersonal, and 

professional therapeutic relationship. 

Unlike past investigations of the effects of acute 

psychological stressors which utilized stressful tasks such 
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as verbal mental arithmetic, this study used a task whose 

characteristics met a specific and crucial demand of the 

investigation. This demand was one of concealment which 

insured that the effect of the social condition in the 

companion group was due to affiliation and not facilitation 

or audience effect. The anagram task was a stressful 

exercise which had no overt indices of performance, 

possessing no auditory or visual components. Therefore, 

when the companion was positioned in such a way that they 

could see only the subject and not their work, it was 

assured that the subject's psychophysiological reaction to 

their companion's presence when met with the; stressful task 

was not a result of anxiety from evaluation. This percept 

was assured because subjects knew that their companion could 

not see how well or how poorly they were completing the 

task. 

Hypotheses 

It was hypothesized that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having significetnt increases in: 

(a) HR, (b) SBP, (c) DBP, (d) EDA, (e) SC, and (f) STAI 

composite scores as compared to the companion and control 

conditions from baseline through the experimental period. 

It was also hypothesized that the alone grovip would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant decease in 
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IL-2 concentration as compared to the companion and control 

conditions from baseline through the experimental period. 

In addition, it was also hypothesized that the results 

of the companion group questionnaire would indicate that 

subjects were not distracted by their friends presence 

during the anagram task and that their presence did not make 

them feel anxious. By assessing the patterns of the 

dependent variables defined above, this investigation set 

out to determine whether companionship could mitigate a 

person's typical psychophysiological reaction to an acute 

stressor. 



CHAPTER II 

METHOD 

Subj ects 

Thirty male undergraduates ages twenty to fifty-five 

were recruited from introductory psychology classes and 

posted announcements at The University of North Texas. All 

subjects were paid for their participation. Prospective 

subjects were asked to complete the Health Problems 

Checklist (Schinka, 1984) which surveyed their present 

health status before final acceptance into the study. 

Subjects currently taking any drug or suffering from any 

illness were excluded from the study. Also, subjects who 

were not willing to follow the pre-experimental restriction 

of food, drug, and alcohol intake twelve hours prior to the 

commencement of their trial were not allowed to enter the 

study. All subjects completed an informed consent before 

participating in the investigation (see appendix A). 

Instruments 

Health Questionnaire 

The Health Problems Checklist (Schinka, 1984) was used to 

screen prospective subjects for any medical condition, or 

medication that would make them not eligible for entry into 

the investigation. This self-report measure asked 

respondents to endorse symptoms in the following domains: 

23 
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(a) general health, (b) dermatology, (c) visual, (d), 

auditory/olfactory, (e) mouth/tongue/nose, (f) 

cardiac/pulmonary, (g) gastrointestinal, (h) 

endocrine/hematology, (i) orthopedic, (j) neurological, (k) 

genital/urinary, (1) habits, and (m) significant medical 

history. Subjects filling out this instrument were also 

asked to list any other health problems they had, and any 

current medications. These questionnaires were kept 

confidential for all prospective subjects. 

The State-Trait Anxiety Inventory (STAI) 

The STAI is an brief self-report measure of state 

anxiety (A-state) and trait anxiety (A-trait) (Speilberger, 

1975). Both scales have been demonstrated to be valid and 

reliable (Speilberger, Gorsuch, & Lushene, 1970). For this 

study, only the STAI A-state scale was utilized. 

The A-state scale of the STAI (see Speilberger, 

Gorsuch, & Lushene, 1978) is comprised of 20 statements 

describing feelings of anxiety at a given moment in time on 

a continuum of increasing intensity (Speilberger, 1975) . 

Subjects respond to each item on a 4-point Likert scale 

which offers the following choices to respondents: "not at 

all,'1 "somewhat," "moderately so," or "very much so." 

Individual item responses were combined to produce a 

composite score with low scores reflecting calmness, 

intermediate scores reflecting tension, and high scores 

indicating fearfulness approaching panic. 
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Group "A" Companion Questionnaire 

This short questionnaire was created by this author to 

gather information about the friends which accompanied the 

subjects in the companion condition throughout the anagram 

task. This instrument asked subjects to identify the sex of 

their friend, the length of their relationship, whether or 

not they were sexual partners, and to rate the following on 

a five-point Likert scale: (a) perceived closeness to 

friend, (b) perceived support from friend, (c) perceived 

level of distraction created by friend's presence, and (d) 

perceived anxiety created by the friend's presence (see 

appendix B). 

Heart Rate fHR) and Blood Pressure fBP) 

Systolic blood pressure (SBP), diastolic blood pressure 

(DBP), and heart rate (HR) were assessed by the use of a 

sphygmomanometer and stethoscope. The registered nurse 

before each blood draw placed the blood pressure cuff on the 

subject's upper arm, with the stethoscope placed over the 

brachial artery just below the cuff. Standard recording was 

then carried out by noting Korotoff sounds during the 

pressure reduction phase of the procedure and recording the 

corresponding pressure displayed on the sphygmomanometer. 

Heart rate was recorded placing index and middle fingers 

across the underside of the wrist of each subject and 

counting the beats for a one-minute period. 



26 

Electrodermal Activity (EDA) 

Electrodermal measuring apparatus include J & J 

corporation T-601 EDA recording module and accompanying 

software (J & J Enterprises, 1988). Subjects were fitted 

with silver-silver chlorides electrodes. The electrodes were 

placed in a bipolar configuration using the first and third 

fingers of the non-dominant: hand. 

Serum Cortisol 

Serum Cortisol concentrations were determined by 

radioimmunoassay (RIA) (ICN Biochemical, Incorporated, Costa 

Mesa, California). 

Interleukin-2 

Serum IL-2 concentrations were determined by ELISA 

(Interest-2, Genzyme Corporation, Boston, Massachusetts). 

Procedures 

All experimental trials were conducted between 7:00 and 

10:00 a.m. to control for diurnal effects upon SC and IL-2 

concentrations. Subjects in the experimental groups were 

asked to perform difficult anagrams alone or with a 

companion. The experimenter gave each subject in the 

experimental conditions a list of seventy-two, five-letter 

anagrams (Tresselt & Mayzner, 1966) (see appendix C). 

Subjects were asked to solve as many anagrams as possible 

during the thirty minutes allotted to them. Subjects were 

told that for each anagram correctly solved they would 

receive twenty-five cents. After the experimental trials 
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were complete, all subjects! were paid ten dollars regardless 

of their performance or assigned group. This amount was 

derived using the greatest number of anagrams solved by a 

subject in either experimental group. Before each trial, 

all subjects were screened via EDA for nonresponsiveness 

with the use of a short mental arithmetic task. Subjects 

who were nonresponsive to the mental stressor were not to be 

allowed to continue in the study. 

In the first condition subjects were asked to solve the 

anagrams with no one observing their performance. Subjects 

in the second, or "friend" observer group were asked to 

bring a friend (companion) to the experimental trial. The 

companion of the subject entered the test room after the 

initial blood draw, immediately prior to the commencement of 

the thirty minute trial, and positioned next to the subject. 

After the initial blood draw, subjects waited 30 minutes 

before onset of the anagram trial. While waiting for the 

blood draw and questionnaires to be completed, the companion 

was briefed in a separate room and informed that they must 

remain completely silent throughout the trial (see appendix 

D). The control group was asked to copy for thirty minutes 

permutations of the solution words of the anagrams being 

presented to the experimental groups. 

Upon arriving at the experimental site, subjects were 

given a brief synopsis of the EDA arid blood sampling 

procedure by the investigator and registered nurse. 
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Subjects were then fitted with electrodermal electrodes on 

their non-dominant hand as recommended by Fowles, Christie, 

Edelberg, Grings, Lykken, and Uenables (1981), and EDA 

measurement began. 

All subjects were then asked to perform a mental 

arithmetic task to confirm reactivity. Once reactivity was 

confirmed a four-minute EDA baseline was established. Once 

the EDA baseline had been completed, HR and blood pressure 

were measured and subjects gave an initial blood sample 

(approximately 20cc). HR, blood pressure, and blood samples 

were taken by a registered nurse using standard medical 

techniques for each measurement procedure. Then, in the 30 

minutes before the commencement of the anagram or copying 

trial, subjects were asked to complete the state form of the 

STAI (Speilberger, Gorsuch & Lushene, 1970) and to relax 

until the beginning of the experiment. Before commencement 

of the anagram task, subjects in the companion and alone 

condition were given instructions similar to those used by 

Geen, Thomas, and Gamill (1988) and Sarason (1972), which 

were meant to establish evaluation stress and ego-

involvement and inform the subjects that the experiment 

would require behaviors that may be influenced by mood (see 

appendices E and F). Subjects in the control group were 

given a set of instructions for their copying task (see 

appendix G). Subjects then performed for 30 minutes either 

the anagram or copying task. After completion of the task, 
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companions were asked to leave (companion group) and 

subjects were once again measured for HR and blood pressure 

and gave a final blood sample (approximately 20cc). 

Subjects were asked once again to complete the state form of 

the STAI (Speilberger, Gorsuch & Lushene, 1970). Lastly, 

subjects in the companion condition were asked to complete a 

questionnaire designed to define the subject's relationship 

with their companion and to assess subject's perceptions of 

the companion and situation throughout the experimental 

trial (see appendix B). 



CHAPTER III 

RESULTS 

Preliminary Findings 

The mean age among the thirty subjects who participated 

in this investigation was 26.8 years. The companion group's 

mean number of anagrams solved was 19.7, and the alone 

group's mean number of anagrams solved was 17.3. The 10 

companions who participated in the study consisted of three 

males and seven females. The average length of relationship 

with their companion was 47.5 months. Among the seven 

female companions, one was designated as a spouse and five 

were reported to be presently sexually involved with the 

subject. Based upon a 5-point Likert scale, the average 

reported degree of closeness among these pairs was reported 

to be relatively high, M = 4.3. Degree of support as 

provided by the companion was also perceived to be strong, M 

= 4.3. Subjects in the companion group did not rate their 

friend as being distractive. during the anagram task, M = 2. 

Finally, subjects in the companion group rated their 

anxiousness during the time they were solving their anagram 

problems as relatively low, M = 1.8. These results 

supported the hypothesis that subjects were not distracted 

by their friends presence during the anagram task and that 

their presence did not make them feel anxious. Finally, 
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computer malfunction accounted for absent EDA measurements 

for two subjects. One of these subjects was a member of the 

companion condition, the other a member of the alone 

condition. 

Major Analyses 

To evaluate subject's physiological and subjective 

reaction to the anagram/copying task, difference scores 

where derived using measurements taken from baseline and 

experimental periods for the following dependent variables: 

(a) HR, (b) SBP, (c) DBP, (d) EDA, (e) SC, (f) IL-2, and (g) 

STAI composite scores. These scores were subjected to an 

analysis of variance (ANOVA) performed on derived difference 

scores. For mean HR, SBP, DBP, EDA, SC, IL-2, and STAI 

composite scores during baseline and experimental periods 

among all groups please refer to appendix H. Mean 

difference scores from individual subject's baseline and 

experimental periods for all dependent variable for all 

group conditions are listed in Table 1. 

Heart Rate 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = 2.95, ns., reflected no 

significant between group difference with regard to change 

in HR from baseline through the experimental period. Table 

2 displays an ANOVA summary table for HR. These results did 

not support the hypothesis that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant increase in 

HR as compared to the companion and control conditions from 
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Table 1 

Mean Difference Scores Derived From Individual Subject's 

Baseline and Experimental Periods for All Dependent 

Variables Across All Conditions. 

32 

Companion Alone Control 

HR (bpm) 1.6 -5.8 0.8 

SBP (mmHg) 3.5 -9.5 5.5 

DBP (mmHg) 2.0 -1.5 1.5 

EDR (umhos) 2.36 4.49 1.32 

SC (ug/dl) -0.662 -0.953 -4.3 

IL-2 (ng/ml) -0.036 -0.012 0.013 

STAI -7.3 1.7 0.9 

baseline through the experimental period. 

Systolic Blood Pressure 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = 7.97, e .05, 

reflected a significant between group difference with regard 

to change in SBP from baseline through the experimental 

period. Table 3 displays an ANOVA summary table for SBP. 

These results did not, however, support the hypothesis that 

the alone group would demonstrate a typical 

psychophysiological stress reaction to the anagram solving 

task by having a significant increase in SBP as compared to 
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Table 2 

ANOVA Table for Heart Rate 

Source of Variation SS df MS F E 

Between Groups 329.87 2 164.93 2.95 ns 

Within Groups 1507.60 27 55.84 

the companion and control conditions from baseline through 

the experimental period. 

Table 3 

ANOVA Table for Systolic Blood Pressure 

Source of Variation SS df MS F JD 

Between Groups 1326.67 2 66.33 7.97 .00 

Within Groups 2247.50 27 83.24 

Diastolic Blood Pressure 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = 1.06, ns., reflected no 

significant between group difference with regard to change 

in DBP from baseline through the experimental period. Table 

4 displays an ANOVA summary table for DBP. These results 

did not support the hypothesis that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant increase in 
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DBP as compared to the companion and control conditions from 

baseline through the experimental period. 

Table 4 

ANOVA Table for Diastolic Blood Pressure 

Source of Variation SS df MS F p 

Between Groups 71.67 2 35.83 1.06 ns 

Within Groups 915.00 27 33.89 

Electrodermal Activity 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,25) = 1.39, ns., reflected no 

significant between group difference with regard to change 

in EDA from baseline through the experimental period. Table 

5 displays an ANOVA summary table for EDA. These results 

did not support the hypothesis that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant increase in 

EDA as compared to the companion and control conditions from 

baseline through the experimental period. 

Serum Cortisol 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = 2.11, ns., reflected no 

significant between group difference with regard to change 

in SC from baseline through the experimental period. Table 
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Table 5 

ANOVA Table for Electrodermal Activity 

Source of Variation SS df MS F S. 

Between Groups 50.56 2 25.28 1.39 ns 

Within Groups 453.32 25 18.13 

6 displays an ANOVA summary table for SC. These results did 

not support the hypothesis that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant increase in 

SC as compared to the companion and control conditions from 

baseline through the experimental period. 

Interleukin-2 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = .953, reflected no 

significant between group difference with regard to change 

in IL-2 from baseline through the experimental period. 

Table 7 displays an ANOVA summary table for IL-2. These 

results did not support the hypothesis that the alone group 

would demonstrate a typical psychophysiological stress 

reaction to the anagram solving task by having a significant 

decease in IL-2 as compared to the companion and control 

conditions from baseline through the experimental period. 



Table 6 

ANOVA Table for Serum Cortisol 
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Source of Variation SS df MS F E 

Between Groups 81.82 2 40.91 2.11 ns 

Within Groups 522.52 27 19.35 

Table 7 

ANOVA Table for Interleukin--2 

Source of Variation SS df MS F E 

Between Groups .012 2 .0062 .968 ns 

Within Groups .172 27 .0064 

STAI 

A one-way analysis of variance performed on derived 

difference scores (ANOVA), F(2,27) = 3.23, ns., reflected no 

significant between group difference with regard to change 

in STAI composite scores from baseline through the 

experimental period. Table 8 displays an ANOVA summary 

table for STAI composite scores. These results did not 

support the hypothesis that the alone group would 

demonstrate a typical psychophysiological stress reaction to 

the anagram solving task by having a significant decease in 

STAI composite scores as compared to the companion and 
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control conditions from baseline through the experimental 

period. 

Table 8 

ANOVA Table for STAI Composite Scores 

Source of Variation SS df MS F E 

Between Groups 552.27 2 276.13 3.23 ns 

within Groups 2305.09 27 85.37 

Figures 1 through 7 present graphic representations of 

mean differences scores representing changes from baseline 

through the experimental period for HR, SBP, DBP, SC, IL-2, 

and STAI composite scores for the companion, alone, and 

control conditions. 
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CHAPTER IV 

DISCUSSION 

Major Findings 

The purpose of this investigation was to determine 

whether companionship could mitigate an individual's 

psychophysiological reaction to an acute stressor. Results 

showed that the alone group failed to demonstrate a typical 

psychophysiological stress reaction to the anagram solving 

task by not showing a significant increase in: (a) HR, (b) 

SBPf (c) DBP, (d) EDA, (e) SC, and (f) STAI composite scores 

as compared to the companion and control conditions from 

baseline through the experimental period. Results also 

showed that the alone group failed to demonstrate a typical 

psychophysiological stress reaction to the anagram solving 

task by not showing a significant decrease in IL-2 

concentrations as compared to the companion and control 

conditions from baseline through the experimental period. 

It was also determined that subjects comprising the 

companion group did not report a high degree of anxiousness 

or distraction when performing the anagram task in the 

presence of their friend. 

One possible explanation for the lack of between-

subjects effects is that the anagram task was not a 

sufficient psychological stressor in and of itself. Review 
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of difference scores across all dependent measures reveals a 

pattern which lends evidence to the fact that the anagram 

task may have elicited a level of stress response 

approximating that of a control condition rather than a 

stressful experimental condition. Dependent variables for 

the alone condition representing cardiovascular and 

endocrine parameters (HR, SBP, DBP, and SC) all yielded 

difference scores representing a decrease in respective 

levels from baseline through the experimental period. These 

patterns represent a response which is indicative of a non-

stressful condition rather than one which elicits a typical 

stress response comprised of increases in HR, SBP, DBP, and 

SC concentrations. 

Past research utilizing anagrams as a psychological 

stressor (Geen, 1977; Geen, 1985; Geen, Thomas, & Gamill, 

1988) presented anagram tasks in conjunction with observers 

to create stressful conditions for their subjects. These 

studies viewed the alone condition as a control, considering 

the solving of the anagram in isolation to be a condition 

from which to compare experimental groups. As shown 

previously in the review of literature, the combination of 

observer and anagram task in these studies did produce 

significant levels of stress. Therefore, it appears that 

the anagram task in this investigation may have not been a 

sufficient experimental stressor and analogous to other 
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established experimental stressors such as mental arithmetic 

tasks. 

It is important note that the alone group had a 

significant decrease as compared to both the control and 

companion group in SBP from baseline through the 

experimental period. It is likely that two factors in 

combination are responsible for these significant and 

seemingly contradictory results. Results of blood pressure 

measurement during pre- and post-anagram task periods 

reveiled that seven out of the ten subjects making up the 

alone group had a decease in SBP from baseline through the 

experimental period. It is likely that these individuals 

are unique in the manner in which they respond to stressful 

stimuli as evidence by their decrease in SBP in the presence 

of a psychological stressor. 

Papello and Shapiro (1990) state that for all 

individuals there exist great variability among 

physiological variables, including blood pressure. They 

report that factors such as age, gender, race, weight, 

physical health, and ingestion of drugs can all influence 

blood pressure ranges. These authors also cite research 

that defines relationships between psychosocial variables 

and individual cardiovascular function which may include 

such factors such as personality traits, urbanization, 

socioeconomic status, and stressful lifestyles (James, 1987; 

Shapiro & Goldstein, 1982). Papello and Shapiro also point 
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out that more fundamental differences in cardiovascular 

responsiveness among individuals may exist as a result of 

inherent factors. They point out that inherent neural or 

cardiovascular properties related to genetic factors are 

likely candidates for the existence of differences across 

individuals, as well as underlying causes for 

pathophysiological development creating disease states such 

as hypertension. 

A unique group of responders chosen to be in any 

investigation would usually not cause major problems in the 

interpretation of results because the number of subjects is 

usually large and random sampling and assignment of subjects 

would allow for any preexisting differences among SBP 

responders. However, it appears that by chance, the small 

number of total subjects in this investigation created a 

situation in which a large proportion of unique SBP 

responders where assigned to the alone condition. Thus, the 

significant effect seen in the alone condition from baseline 

through the experimental period was likely the result of a 

chance situation where several individuals who respond in a 

contradictory manner in the presence of an acute 

psychological stressor where all assigned to the same 

experimental group. 

Limitations and Future Research 

One limitation of this study with regards to internal 

validity is the pre-experimental period for subjects and 
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their companions. The individuals who were asked to arrive 

at the testing site with a companion had the advantage or 

disadvantage having their company before the experiment 

began. Therefore, it could be argued that this 

companionship before the experiment was a confounding 

variable which may have affected the subject's level of 

arousal pre-experimentally and thus impacting baseline 

measures of all dependent variables. A solution to this 

problem would be to ask the subjects and friends to arrive 

separately. This would control for the effect of presence 

before the experiment, and insure that the effect of 

companion presence was due to the time spent together during 

experimental period and not before. 

External validity limitations within this 

investigation, as with all laboratory studies include the 

generalizabilty of the results of this experiment to the 

natural environment. Underlying this grand limitation are 

minor ones such as demographics. This study utilized a male 

population because of its stability of endocrine function. 

Other characteristics which limit this study was the choice 

of undergraduates, who represent a portion of the population 

whose intelligence is average or above, and whose mean age 

falls in the mid-twenties. 

Another limitation concerns measurement issues. The 

way in which cardiovascular parameters (HR, SBP, DBP) were 

sampled may not have been sufficient in representing actual 
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changes throughout the experiment. Among the physiological 

dependent measures, only EDA was sampled across the entire 

experiment. This dependent variable's pre- and post- scores 

were derived from means calculated from a four minute 

baseline, and the 30 minute task respectively. HR, SBP, and 

DBP were sampled at two points in time, once before the 

experimental period and first blood draw, and once directly 

after the experimental period and prior to the second and 

final blood draw. Therefore, these measures represent a 

limited sampling rather than a continuous one comprised of 

many measurements across the entire experiment. It is 

likely that the pre- and post- measurements of HR, SBP, and 

DBP do not adequately represent the cardiovascular changes 

that took place from baseline through the experimental 

period. Future studies should employ the use of a non-

obtrusive, continuous monitoring device that would provide 

samples of HR, SBP, and DBP over the entire experimental 

period. 

Employing the use of difference scores in an ANOVA may 

have created problems in the interpretation of results in 

this investigation. The decision to utilize derived 

difference scores was made because of the rigid limitations 

and frequent lack of clarity in interpreting results of an 

analysis of covariance (ANCOVA). Although the use of 

difference scores is an alternative to the use of an ANCOVA, 

it is not without its potential problems. Tabachnick and 
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Fidell (1989) state that ceiling and floor effects may be 

factors effecting interpretation of results because 

difference scores may be small only because the pretest 

scores are at the end of the scale of the dependent variable 

and no amount of treatment effect would change it 

significantly, or that the treatment effect itself is small. 

These authors also state that another potential problem with 

the use of difference scores is the assumption that the 

covariate and dependent variable are measured with perfect 

reliability. 

In retrospect, this initial attempt at examining the 

mediating effects of affiliation on human physiological 

functioning in response to experimental psychological stress 

met with unexpected results. Results indicated that persons 

who attempted a stressful task alone failed to show a 

typical psychophysiological stress response as compared to 

individuals who experienced the stressful task with a 

companion or underwent a copying task. 

From the exploratory standpoint, the present evidence 

supports the notion that the anagram task in and of itself 

was incapable of inducing a sufficient level of 

psychological stress. However, the results of this 

investigation have raised new questions with regard to 

experimental design and manipulation that will likely aid 

future research in the area of psychophysiology and its 

exploration into the mediating effects of affiliation. 
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Future research would benefit from the utilization of 

new types of acute stressors which preserve the affiliation 

condition within the experimental design, and provide a 

significant level of psychological stress. These new, more 

noxious acute experimental stressors would, like the anagram 

task used in this investigation, should have no overt 

indications of the quality of performance. In this way the 

demand of concealment would be insured, and the experimental 

manipulation would be the condition of affiliation and not 

facilitation or audience effect. 

One way in which these task characteristics could be 

achieved would be through the use of a computer. A 

sophisticated computer program could be employed to elicit 

an adequate amount of psychological stress in future 

investigations. The screen and keyboard of the computer in 

such a research design could be hidden from the companion, 

similar to the manner in which the anagram task was shielded 

in this investigation. Such an experimental situation would 

also allow for adequate concealment, revealing no overt 

indications of the level of performance of the subject in 

the presence of an observer. Whether this type, or other 

new types of stressors are used in future studies 

investigating the mediating effects of affiliation on 

psychophysiological stress, it would be important for 

investigators to carry out pilot studies in order to confirm 

that the stressor is eliciting the desired level of 
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psychophysiological arousal before employing it in a larger, 

more complex research design. 
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UNIVERSITY OF NORTH TEXAS 

DEPARTMENT OF PSYCHOLOGY 

CONSENT TO ACT AS A HUMAN SUBJECT 

Subjects Name (print) : Date:. 
1. I hereby volunteer to participate as a subject in the 
study entitled "Effects of Experimental Psychological Stress 
on Human Immunological Functioning: Mediation by 
Affiliation." I understand that the purpose of the study is 
to investigate the relationship between stress and social 
presence. I understand that I must complete a confidential 
health questionnaire to be considered for this study. If 
accepted as a subject, I will be expected to follow 
guidelines about eating and drinking during the study. 
These guidelines require that I abstain from food, drug, and 
alcohol intake twelve hours prior to the commencement of the 
experiment. I understand that the experiment will be 
conducted in Terrill Hall at the University of North Texas 
for approximately two consecutive hours between the hours of 
7:00 and 10:00 a.m.. 

I hereby authorize Douglas W. Walker and/or assistants as 
may be selected by him to perform on me the following 
procedure: 

A: Reactivity measurement: 

(a) To apply to my non-dominant hand electrodermal 
recording electrodes; 

(b) To have me perform a mental arithmetic task; 

(c) And in response to this task, measure my electrodermal 
reactivity during this period and throughout the experiment. 

B: Baseline: 

(d) To sit quietly for four minutes as my electrodermal 
reactivity is recorded; 

(e) To donate 10-20cc of blood. I understand that the 
sample will be collected by a licensed nurse, and the 
procedure possesses no risk beyond that of a typical venous 
blood donation. 

C: Pretask: 

(f) To complete the State form of the State-Trait Anxiety 
Inventory (STAI). 
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D: Task: 

(g) To perform the written/mental task for 30 minutes. 

E: Post-task 

(h) To donate 10-2Occ of blood. I understand that the 
sample will be collected by a licensed nurse, and the 
procedure possesses no risk beyond that of a typical venous 
blood donation. 

(i) To complete the State form of the State-Trait Anxiety 
Inventory (STAI) and if in the "companion" group, a brief 
questionnaire about the relationship you have with your 
friend.. 

2. The procedures outlined in paragraph 1 [(a) through (i) 
above] have been explained to me by Douglas W. Walker. 

3. I understand that the procedures described in paragraph 
1 (above) involve the following risks and discomforts: The 
experimental trials will induce psychological stress that is 
similar to that experienced during typical academic 
examination. The blood samples will be collected by a 
licensed nurse, and the procedure possesses no risk beyond 
that of a typical venous blood donation. I understand that 
my electrodermal reactivity will be monitored throughout the 
experiment, and that I can terminate the session at any time 
at my discretion. 

4. I understand that there are no direct benefits to me. 

5. I understand that Douglas W. Walker and/or appropriate 
assistants as may be selected by him will answer any 
inquires that I may have at any time concerning these 
procedures. 

6. I understand that all data concerning myself will be 
kept confidential and available upon my written request. I 
further understand that in the event of publication, no 
association will be made between the reported data and 
myself. 

7. I understand that there is monetary compensation for my 
participation in this study. 

8. I understand that in the event of physical injury 
directly resulting from participation, compensation cannot 
be provided. Medical treatment will be available at the 
University Health Center and Terrill Hall has an outside 
telephone line to the City of Denton emergency services. 
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9. I understand that I may terminate participation in this 
study at any time without prejudice to future care or any 
possible reimbursement of expenses, compensation, employment 
status, and that owing to the scientific nature of the 
study, the investigator may terminate the procedures and/or 
investigations at any time. 

10. I understand that I may contact the chairperson of the 
University of North Texas Committee for the Protection of 
Human Subjects (Phone: 565-3940), on any matters concerning 
my participation in this study or if I feel that there is 
infringement on my rights. 

Subject's Signature: 
Witness: Date: 
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GROUP "A" COMPANION QUESTIONNAIRE 

1. Is your friend? (please check) 
Male Female 

2. How long have you know your friend? - years, 
months. 

3. Is your friend also a ?: (please check) 
Spouse Sexual Partner 

The next questions ask for ratings based upon the following 
scale: 

1 = "Not at all". 
2 = "Somewhat". 
3 = "Moderately so". 
4 = "Very much so". 
5 = "Extremely so". 

4. On a scale of 1 to 5, how close of a friend do you 
consider them to be? (please circle). 

5. On a scale of 1 to 5, how supportive of a friend do 
you consider them to be? 

6. On a scale of 1 to 5, how distractive was the 
presence of you friend during the time you were 
solving your anagram problems? 

7. On a scale of 1 to 5, how anxious did the presence 
of your friend make you during the time you were 
solving your anagram problems? 
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Solution Words, Anagrams, and 

Median Soluti 

1. judge egujd 3.0 
2. water aewtr 3.0 
3. beach hecab 37.5 
4. fling ifnlg 3.5 
5. voice eocvi 4.0 
6. model oldme 191.5 
7. train antir 118.5 
8. labor oar lb 210.0 
9. jaunt jutan 240.0 

10. triad datir 240.0 
11. house euohs 6.0 
12. drink nrdki 7.0 
13. guide iuegd 7.0 
14. fault ultfa 7.0 
15. climb milbc 7.5 
16. giant ntgia 7.5 
17. chair ihrca 7.5 
18. cloth lcoht 9.0 
19. baton tonba 9.5 
20. roach hocar 80.5 
21. brawl awrlb 10.0 
22. sugar gsrua 182.5 
23. cramp rmcap 12.0 
24. peony yenpo 240.0 
25. month ohtnm 13.0 
26. paint iptna 13.0 
27. trend nrtde 14.0 
28. party atryp 65.0 
29. fruit iuftr 15.0 
30. human mhnua 15.0 
31. batch cahtb 16.0 
32. gloat aotlg 16.5 
33. pound uodnp 17.0 
34. clerk reckl 191.5 
35. youth ohytu 18.0 
36. vital ltvia 19.5 
37. ghoul hugol 240.0 
38. scrub rbscu 21.0 
39. power oewrp 22.0 
40. patio aitop 218.0 
41. flour lrufo 23.0 
42. cough huocg 23.5 
43. poker eokrp 24.5 
44. habit taibh 25.0 
45. wagon gawno 26.0 
46. music iumcs 27.0 
47. birth rhtib 28.5 
48. joust s jtuo 28.5 
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49. tonic ciotn 31. 0 
50. groin rigon 240. 0 
51. flirt ltifr 32. 0 
52. noble bnloe 34. 5 
53. nymph phmny 39. 0 
54. adopt dpaot 45. 0 
55. tango gaton 240. 0 
56. value aeuvl 46. 0 
57. guard augdr 49. 0 
58. cobra baroc 240. 0 
59. scale elcsa 60. 0 
60. panic pncia 65. 0 
61. uncle eucnl 72. 0 
62. havoc acohv 86. 5 
63. bacon ocbna 92. 5 
64. apron oapnr 132. 0 
65. pause speua 143. 0 
66. opium pmuoi 149. 5 
67. audit dtuai 159. 0 
68. endow eodnw 202. 5 
69. cider rdcei 223. 5 
70. blare aebrl 224. 5 
71. incur nrcui 240. 0 
72. agile glaei 240. 0 

(Taken from Tresselt & Mayz: 
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Directions For Companions 

We are examining the effects of supportive presence 
upon the reaction to stressful events. Basically, we are 
asking the question: How does a supportive friend help 
buffer the effects of a stressful event? That is why you 
have been asked to accompany your friend here this morning. 

Your friend is being asked to perform a paper and 
pencil task that will likely cause a mild level of stress. 
This task will take thirty minutes to perform. He is 
donating blood before and after this task sot that we may 
look at changes that occur in his endocrine and immune 
system during the task period. We will also be monitoring 
other physiological parameters. 

We have asked you here today to be his "companion" 
while he performs this task. All vou have to do is sit in 
the chair near him, relax, and be quiet and supportive, that 
is all. There are, however, a few "DON'TS". PLEASE DO NOT: 
1) Fall asleep. Please remain awake and attentive to your 
friend. 2) Be distractive. Moving about, humorous facial 
expression and talking to you friend will spoil what is 
trying to be accomplished. If he speaks to you respond, but 
do not take up a conversation with him. 

THANK YOU AGAIN FOR BEING HERE THIS MORNING 
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Directions For Group "A" 

This experiment will call for behaviors that might be 
affected by mood. 

You will soon be presented with a group of anagrams 
which you are to solve. As you may be aware, anagram 
solution has become a standard measure of verbal 
intelligence, and the ability to solve anagram sets 
correctly is highly correlated with several other standard 
intelligence indicators. 

Your task during the next 30 minutes is to solve these 
anagrams, placing each solution into the space provided. 
You will receive twenty-five cents for each correctly solved 
anagram. No one will observe your work, and evaluation of 
your work will take place after you have left this morning. 

I have asked your friend to come and sit with you while 
you work this morning. They will not be able to observe 
your performance, or physiological monitoring (Electrodermal 
reactivity, heart rate, etc.). They will be asked to come 
and sit after you have given your first blood sample, and 
they will be asked to leave as soon as you have completed 
you thirty minute anagram task. 
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Directions For Group "B" 

This experiment will call for behaviors that might be 
affected by mood. 

You will soon be presented with a group of anagrams 
which you are to solve. As you may be aware, anagram 
solution has become a standard measure of verbal 
intelligence, and the ability to solve anagram sets 
correctly is highly correlated with several other standard 
intelligence indicators. 

Your task during the next 30 minutes is to solve these 
anagrams, placing each solution into the space provided. 
You will receive twenty-five cents for each correctly solved 
anagram. No one will observe your work, and evaluation of 
your work will take place after you have left this morning. 
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Directions For Group "C" 

You will soon be presented with a list of grouped 
letters or "cluster". Your task during the next thirty 
minutes is to copy these clusters into the spaces provided. 
ACCURACY IS IMPORTANT, NOT SPEED. So please take your time 
and copy the clusters carefully. No one will observe your 
work. 
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Means and Standard Deviations for HR, SBP, DBP, EDR, SC, 

IL-2, and STAI Composite Scores During Baseline (B) and 

Experimental (E) Periods Among All Groups. 

Companion Alone Control 

B E B E B E 

HR (bpm) 

M 61.2 62.8 64.8 59.0 63.6 64.4 

SD 8.2 7.4 13.5 10.3 10.3 10.5 

SBP (mmHg) 

M 120.0 123.5 130.5 121.0 118.0 123.5 

SD 10.7 6.3 7.2 5.8 9.5 11.4 

DBP (mmHg) 

M 82.0 84.0 80.5 79.0 80.0 81.5 

SD 10.3 8.3 6.9 7.7 7.1 8.1 

EDR (umhos) 

M 8.59 10.95 11.86 16.36 8.98 10.30 

SD 3.8 5.9 6.5 7.5 5.5 6.3 

SC (ug/dl) 

M 16.91 16.26 15.08 14.13 18.64 14.34 

SD 4.6 6.4 3.1 3.2 4.2 2.9 

IL-2 (ng/ml) 

M 0.35 0.32 0.29 0.27 0.29 0.30 

SD 0.082 0.057 0.054 0.062 0.071 0.068 

STAI 

M 38.1 30.8 31.4 33.1 34.1 35.0 

SD 10.5 4.6 5.4 7.2 5.8 7.7 
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