
Cardiac vagal tone as a predictor of defensiveness,
openness, and self-regulatory style

Item Type text; Dissertation-Reproduction (electronic)

Authors Movius, Hallam L.

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 21:27:31

Link to Item http://hdl.handle.net/10150/284100

http://hdl.handle.net/10150/284100


INFORMATION TO USERS 

This manuscript has iseen reproduced from the microfilm master. UMI films 

the text directly from the original or copy submitted. Thus, some thesis and 

dissertation copies are in typewriter face, while others may be from any type of 

computer printer. 

The quality of this reproduction is dependent upon the quality of the 

copy submitted. Broken or indistinct print, colored or poor quality illustrations 

and photographs, print bleedthrough, substandard margins, and improper 

alignment can adversely affect reproduction. 

In the unlikely event that the author did not send UMI a complete manuscript 

arKl there are missing pages, ttiese will be noted. Also if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand comer and continuing 

from left to right in equal sections with small overiaps. 

Photographs included in the original manuscript have been reproduced 

xerographically in this copy. Higher quality 6' x 9" black and white 

photographic prints are available for any photographs or illustrations appearing 

in this copy for an additional charge. Contact UMI directly to order. 

Bell & Howell Information and Learning 
300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA 

800-521-0600 





CAia)iAC VAGAL i ONL AS A FiU-DiC i OR Oh DhFtiNSiVEiNtSS, 
OPENNESS, .\ND SELF-REGULATORY STYLE 

by 

Hallam L. Movius 

A Dissertation submitted to the faculty of the 

DEPARTMENT OF PSYCHOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPH\' 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

2 0 0 0  



UMI Number; 9965881 

UMI  ̂
UMI Microfonn9965881 

Copyright 2000 by Beil & Howell Information and Learning Company. 

All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 

Bell & Howell Infonnation and Learning Company 
300 North Zeeb Road 

P.O. Box 1346 
Ann Arbor. Ml 48106-1346 



2 

THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

As members of the Final Examination Committee, we certify that we have 

read the dissertation prepared by Hal 1 am r.. Mnvi us 

entitled C a r d i a c  V a g a l  T o n e  a s  a  P r p d i n t o r  o f  D p f a n s i v e n e s s .  

O o f j n n p s s .  a n d  S e l  f - R p ^ n  1  a f n r v  S t v l e  

and recommend that it be accepted as fulfilling Che dissertation 

requirement ̂ or the Degree of Doctor of Philosophy 

waraiz 

Dace 

Varda Shoham 

Da^e 

Date 

Date 

Final approval and acceptance of this dissertation is contingent upon 
the candidate's submission of the final copy of the dissertation to the 
Graduate College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
requirement. 

Dissertation Dir^for john J.B. Allen 



3 

STATEMENT BY THE AUTHOR 

This dissertation has been subnutted in partial fulfillment of requirements for an advanced 
degree at the University of Arizona and is deposited in the University Library to be made 
available to borrowers under rules of the library. 

Brief quotations from this dissertation are allowable without special permission, provided 
that accurate acknowledgment of source is made. Requests for permission for extended 
quotation from or reproduction of this manuscript in whole or in part may be granted by 
the head of the major department or the Dean of the Graduate College when in his or her 
judgment the proposed material is in the interests of scholarship. In all other instances, 
however, permission must be obtained from the author. 



4 

ACKNOWLEDGEMENTS 

My thanks to Keili Glass and Lauren Stem for helping to conduct the present 
study; to Dick Bootzin, Varda Shoham, and JefF Stone for their patience and 
thoughtful comments throughout this process; to Gary Schwartz for 
provocation, encouragement and faith over the years; and to John Allen, for 
being a great advisor, fnend, and mentor, and for trouble-shooting with good 
nature the invariably deleterious effects that my presence seems to have on 
anything electronic. 



TABLE OF CONTENTS 

1. ABSTRACT 7 

2. INTRODUCTION 9 

3. LITERATURE REVIEW 10 
3,1 The Vagus and Vagal Tone 10 
3 .2 CVT and Personality 12 

3.2.1 Infants 12 
3 2.2 Children 12 
3 2.3 Adults 13 

3.3 Defensiveness 14 
3 .4 Openness to Experience i& 
3.5 Self-Regulation 17 
3 .6 Self-Guide Accessibility and Defensiveness 19 
3.7 Summary 19 

4. METHODS 20 
4.1 Participants 20 
4.2 Procedures 21 

4.2.1 Tasks for Recording 22 
4.2.2 Self-Guide Accessibility Procedure 23 
4.2.3 Personality Questionnaires 23 
4.4.2 Behavioral Measure of OE 24 
4.2.5 Foilow-up Questionnaire and Debriefing 24 

4.3 Data Reduction 25 
4.4 ECO Signal Reduction 25 
4.5 Self-Guide Accessibility Data 25 

5. RESULTS 26 
5.1 Preliminary Analyses 27 

5.1.1 Reliability of Measures 27 
5.12 Descriptive Data 28 
5.1.3 Manipulation Check 28 

5 .2 Main Hypotheses 29 
5.2.1 Hypothesis One 29 
5.2.2 Hypothesis Two 29 
5 .2 .3 Hypothesis Three 30 
5.2.4 Hypothesis Four 31 



6 

TABLE OF CONTENTS - Continued 

5.3 Suppiementai Analyses 3 i 
5 .3 .1 Behavioral Approach and Inhibition 31 
5.3.2 Anxiety and CIT. 32 

6, DISCUSSION 33 
6.1 Defensiveness and CVT 33 
6.2 Openness and CVT 35 
6.3 Self-Regulation and CVT 37 
6.4 Suppiementai Analyses 38 
6.5 Summary 39 

7, APPENT)IX; Tables, Figures, and the Marlowe-Crowne Short Form 41 

8, REFERENCES 47 



7 

ABSTRACT 

Cardiac Vagal Tone (CVT) has been shown to predict a number of important 

emotional and behavioral outcomes. Although CVT has been proposed as an index of 

emotion regulation (Porges et al., 1994), little research to date has sought to explore the 

link between CVT and broader conceptual variables relating to personality and self-

regulation. The present study measured CVT (using respiratory sinus arrhythmia) across 

five-minute baseline, suppression, and recovery periods in participants (n=102) who had 

previously completed a short form of the Mariowe-Crowne Social Desirability Scale and 

the Openness to Experience subscale of the NEO-PI. Response latencies for Ideal and 

Ought self-guides (Higgins, 1997) were collected m order to assess the relationship 

between self-regulatory style and CVT Defensiveness, non-Openness, and increased 

Ought-self accessibility were hypothesized to predict reduced CVT, and reduced capacity 

to suppress of CVT. 

Data revealed that defensiveness predicted generally lower mean CVT scores 

across conditions, but no difference in suppression tendency. The relationship between 

defensiveness and mean CVT levels was moderated by gender, with defensive women 

showing the highest levels of CVT and defensive men the lowest. Neither Openness nor 

self-guide accessibility was related to CVT. Supplemental analyses suggest that self-

reported behavioral inhibition scores may interact with gender in predicting CVT, with 

low-inhibition men tending to exhibit higher CVT than more inhibited men. The results 

imply that CVT may be a more conceptually distinct variable than had been predicted, but 
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also raise questions about the nature of defensiveness, and the validity of self-report 

personality measures. 
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INTRODUCTION 

The exploration of connections between personality and physiology has a long and 

coiorfiil history. In classical times Greek doctors and philosophers suggested that 

personality tendencies were caused by variation in the function of specific organs. In the 

second century, Galen of Pergamon argued that four temperamental "humours" were each 

caused by the quantity of an underlying substance in the body This view largely prevailed 

among physicians until the end of the nineteenth century (Kagan et al., 1994). 

Psychophysiological research in the last twenty years has turned toward identifying 

autonomic correlates of temperament and health vulnerabilities. While the sympathetic 

branch of the autonomic nervous system has received most of the attention, recent 

research on cardiac vagal tone (CVT) suggests that parasympathetic influences may also 

be important predictors of temperament. CVT indexes the extent to which the vagus 

nerve mediates parasympathetic influence on the heart through a constant neural firing, or 

tonus (Porges, 1995). Accumulating evidence suggests that CVT may represent an 

important underlying mechanism in emotional, self-regulatory, and behavioral processes 

(Porges, 1991, 1994, 1995, Eisenberg et al., 1995; Gottman, Katz and Hooven, 1997). 

Evidence is still lacking, however, on whether and how CVT might relate to 

potentially significant individual diffierences in health, social interactions, and values. For 

example, no studies to date have examined the relationship between CVT and 

defensiveness, a variable known to correlate to both mental and physical health outcomes 

(Weinberger, 1990; Weinberger, Schwartz and Davidson, 1979; Lane et al., 1990). There 



has also been no systematic effort to link CVT to the personality dimensions described by 

the Five Factor Model (Costa and McCrae, 1992, McCrae, 1996, McCrae and John, 

1992). 

LITERATURE REVIEW 

The Vagus and Vagal Tone 

The vagus - named for its vagabond-like path throughout the body - is the tenth 

cranial nerve. Its afferent and efferent fibers allow for direct communication between the 

brain and various organs, including the heart. With source nuclei originating in the 

lateralized dorsal motor nucleus ('Vegetative vagus") and the nucleus ambiguus (''smart 

vagus"),' it innervates both "vegetative" organs (trachea, lungs, stomach, intestines and 

pancreas), and those associated with emotion and communication (heart, soft palate, 

pharynx, larynx, esophagus, bronchi, facial muscles). Vagal input to the heart appears to 

be particularly important to human regulatory functioning. 

Autonomic influence on the heart is bi-directional; Sympathetic influence speeds 

heart rate and parasympathetic influence slows it. Vagal nerve activity increases 

parasympathetic influence on the sino-atrial node of the heart, slowing heart rate. Under 

resting conditions the vagus acts as a "brake," firing rapidly and continuously to maintain a 

basal tonus, or vagal tone, that mediates parasympathetic influence. Vagal input is 

rhythmically interrupted, however, with each respiratory cycle. During inspiration heart 

' The terms vegetative vagus and smart vagus are used by Porges, Doussard-Roosevelt, and Maiti (1994) 
and reflect a larger theory- about mammalian phylogenetic development. 
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rate momentariiy increases as CVT is suppressed; during expiration it decreases as CVT 

resumes. 

Aithough there are several transitory influences on heart rate variability (HRV) 

from moment to moment - thermoregulatory changes, physical movement, changes in 

blood pressure - respiration is reliably periodic. Porges and his colleagues have developed 

a precise measure of the strength of tonic vagal activity by extracting those frequencies in 

HRV that are specifically related to respiration; such variation is called respiratory sinus 

arrhythmia (RSA, Porges, Arnold and Forbes, 1973, Porges et al., 1994). RSA has been 

widely used as an index of CVT (Porges et al., 1994; Bemtson et al., 1994), 

When a person has to respond to events or demands from the environment, CVT is 

suppressed, increasing sympathetic input so that attention and effort may be directed to 

the tasks at hand. Suppression of CVT is thus adaptive, and appears to mediate 

emotional, attentional, and behavioral responses to the environment (Gottman et al., 1997; 

Porges, 1991, 1995, Richards, 1985). Evidence suggests that the ability to suppress CVT 

is strongly associated with resting or baseline CVT (e.g., r=.64; Katz and Gottman, 

1997).' 

General evidence bearing on important behavioral correlates of CVT is now 

reviewed, with a focus on those findings that seem most relevant to individual differences. 

' An exception has been found in hyperactive children, who show normal baseline CVT but reduced 
suppression capability (Porges et al.. 197S). 
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CVT and Personality 

A host of findings suggest that human subjects with better CVT are significantiy 

more open to experience and are better able to self-regulate (Forges et al., 1994; Forges, 

1995). Studies of CVT have been conducted with three categories of human subjects; 

infants, children, and adults. In general the results have been consistent across all three 

development stages: higher CVT, typically measured using RSA, is associated with 

greater reactivity to stimuli, greater ability to maintain attention on stimuli, and greater 

ability to self-soothe under duress. 

infants. Studies of newborns and infants suggest that higher CVT is associated 

with greater heart-rate acceleration and behavioral reactivity to painful stimuli (e.g. having 

blood drawn), greater interest and attention toward novel stimuli, and less distractibility 

(see Forges et al., 1994, for a review). As Forges et al. note, newborns with high CVT 

are more physiologically and behaviorally reactive to stimuli, but subsequently develop 

into infants with a greater ability to self-soothe. Field et al. (1982) found that infants with 

greater heart-rate variability (suggestive of vagal influence) were more facially expressive, 

and Stifter et al. (1989) found that infants with higher CVT displayed more interest, joy, 

and look-away behaviors toward a stranger. CVT appears to stabilize by the end of an 

infant's first year (Tracasso et al., 1994), although it can be reduced by, for example, 

subsequent maternal depression (Tield, 1994). 

Children. In children CVT has also been shown to correlate to behavioral and 

emotional variables. Cole et al. (1996) found that during an a£fect induction procedure, 

preschoolers with the lowest CVT showed less facial expression, had higher heart rates 
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and smaller autonomic changes; those with the highest CVT were the most emotionally 

expressive, had the slowest heart rates, and largest autonomic changes. In a sample of 

children aged 7 to 11, Pine et al. (1998) found that a decrease in heart period variability 

was associated with both externalizing and internalizing symptoms of psychopathology In 

a longitudinal study, Katz and Gottman (1995) found that children with high CVT were 

buffered from the effects of marital hostility, showing significantly fewer behavioral 

problems than children with low CVT. Portales et al. (1992) found that the inability to 

suppress CVT at nine months predicted behavioral problems at age three 

Gender may play a moderating role in the relationship between CVT and emotional 

self-regulation. Eisenberg et al. (1995) found that higher CVT in boys was positively 

related to more socially appropriate behavior, better self-regulation, and less negative 

emotionality (all measured via parental and teacher ratings); higher CVT in girls was 

related negatively to these variables. Eisenberg and her colleagues speculated that since 

high CVT is associated with uninhibited, assertive behavior, gender stereotypes might 

moderate the desirability of behaviors associated with high CVT For example, previous 

findings (e.g. Buck, 1975) suggest that girls who exhibit spontaneous emotional reactions 

are viewed by teachers as more impulsive, dominating and diflScult, whereas boys are 

viewed positively for exhibiting such reactions. 

Adults. Studies of adults reveal other correlates of CVT. Harris et al. (1993) 

found that subjects who had greater baseline CVT, and greater heart rate increases during 

an emotion induction procedure, were significantly more susceptible to hypnosis. 

McCraty et al. (1996) found that while anger produced more sympathetic influence on the 
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heart, feelings of appreciation generated more parasympathetic activity. This raises the 

possibility that CVT may influence the kinds of emotions people are chronically disposed 

to feel, or alternatively, that the chronic experience of certain emotions may influence 

CVT 

Several studies suggest that clinically anxious subjects have lower CVT and less 

ability to suppress CVT (Lyonfields, Borkovec and Thayer, 1995, Friedman and Thayer, 

1998). Moreover, experimentally inducing panic symptoms through hyperventilation or 

sodium lactate causes CVT to decrease (George et al., 1989). This suggests the 

possibility that subjects with decreased CVT will tend relatively toward withdrawal-related 

emotions and behaviors. For example, Carney et al. (1995) found that depression in 

psychiatric populations was associated with lower variability in heart rate. Thayer et al. 

(1998) found that gender moderated this relationship: depressed males showed less 

variability than non-depressed counterparts, while depressed females showed more. 

Defensiveness 

Previous research (e.g., Weinberger, Schwartz and Davidson, 1979) has shown 

that subjects who are defensive repressors - who report low anxiety but respond 

defensively (i.e., in a self-enhancing way) to the Marlowe-Crowne Social Desirability 

Scale ("MC) - exhibit greater sympathetic physiological reactivity to threatening stimuli. 

This raises the possibility that subjects who are defensive may exhibit decreased CVT. 

On the one hand, subjects with a weaker parasympathetic '"brake"' may have learned to 

avoid acknowledging information that could elicit "runaway" sympathetic arousal. 
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Aiteraativeiy, defensiveness might simply cause CVT to decrease and become less flexible 

in response to stimuli. 

While the MC was originally intended to measure the tendency to respond in 

socially desirable ways, Weinberger reviews extensive evidence suggesting that high 

scorers actually believe what they are reporting about themselves and try to behave 

accordingly (Weinberger, 1990)." Thus, the Marlowe-Crowne would appear to measure 

self-deception rather than desirable responding. Repressors, characterized by low self-

reported anxiety and high defensiveness, are more physiologically reactive to stressors 

across a variety of measures, including systolic blood pressure, and heart rate (Schwartz, 

1990). Most of these measures, however, have indexed sympathetic activity (e.g., GSR), 

To date there appear to be no published studies of defensiveness and CVT Thus the 

relationship between defensiveness and parasympathetic influence is less well understood. 

If defensive subjects have greater reactivity generally, it may be that they are less 

able to flexibly respond to environmental demands (Cook, 1985; Weinberger, 1990). This 

would be consistent with the effects of low CVT. Weinberger suggests that the hallmark 

of defensiveness may be an 'Inflexible adherence to a pre-determined self-image'"' (1990, 

p. 3 56). In sum, defensive subjects appear to be less able to modulate reactivity to stimuli 

and unable or unwilling to attend to their internal responses as useful information. The 

" For example, subjects in one stud\' (Weinberger and Davidson. 1994) were either told that previous 
subjects had done well on a sentence completion task by allowing themselves to "be vulnerable and reveal 
their negative feelings" or by being "businesslike" and emphasizing only their "positive qualities." While 
subjects high in impression management (measured using the Self-Monitoring Scale) \'aried their 
responses to meet experimenter approval, defensive subjects avoided saying anything bad about 
themselves across both conditions. 
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first hypothesis is therefore that (Hi) defensive subjects mil exhibit lower baseline lVY, 

and less ability to modulate CI T in response to environmental demands. 

Openness to Experience 

If higher CVT prepares a person to be less defensive and more flexible in 

responding to internal and external experience, then subjects who are more behaviorally 

open to both internal and external experience should exhibit higher CVT generally It 

therefore seems plausible that Openness to Experience, a basic personality factor (Costa 

and McCrae, 1990; 1992), may be predicted by CVT. 

Along with Neuroticism, Extraversion, Agreeableness, and Conscientiousness, 

Openness to Experience (OE) appears to be a basic factor in personality across age, 

gender and culture (McCrae and John, 1992). OE was originally conceived of as an index 

of "Intellect" but with empirical refinement has been recognized as a more general variable 

that describes a person's openness to fantasy, feelings, aesthetics, actions, ideas, and 

values. Individuals scoring high on Openness tend to be higher in absorption, have a 

higher need for cognition, show greater creativity, be higher in experience seeking and 

xenophilia, and have more liberal political attitudes; those who score lower on OE tend to 

be more authoritarian, toughminded, and alexythymic ("McCrae, 1996). Reviewing a wide 

body of literature, McCrae (1996) argues that OE is the dimension of personality that best 

predicts mate and fiiendship selection, social and cultural afi5nities, and political values. 

Moreover, accumulating evidence suggests that OE may be the most heritable of the Five 

Factors (Xoehlin, 1992). 



17 

Because recent literature suggests that higher CVT is associated with greater 

emotional reactivity, greater interest in novel stimuli, and greater susceptibility to 

hypnosis, it seems reasonable to make the following prediction (Ha): Subjects scoring 

high in OE wil't have significantly higher resting CI T. and greater ability to modulate 

CVT in response to environmental demands, than will subjects scoring low in OE. 

Self-Regulation 

Given that response to arousal is a central aspect of self-regulation, it seems 

plausible that a variable which concerns parasympathetic regulation of arousal might 

predict differing self-regulatory styles between individuals. Higgins et al. (1997) have 

argued that humans possess two distinct self-regulatory systems, one focused on 

promoting positive or pleasurable outcomes, and one focused on preventing negative or 

painful outcomes These two different kinds of goals - approaching pleasure and avoiding 

pain - can be thought of in terms of approaching hopes and aspirations while avoiding the 

abrogation of duties and responsibilities. Such goals are putatively represented in the self-

concept as the ideal self and the ought self. Higgins and his colleagues have provided 

evidence that people reliably differ with respect to the relative strength or accessibility of 

these two "self-guides" and are therefore characteristically prone to different kinds of 

emotions (cheerful-despondent vs. agitated-calm) and motivational styles (the potential for 

gain versus the potential for loss). 
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No research has yet been conducted on the relationship between seif-guides and 

CVT. Since CVT seems to stabilize in infancy', while cognitive constructs relating to the 

self emerge later (Schore, 1994), a correlation between CVT and self-guide accessibility 

would suggest that CVT may have a causal role with respect to self-guides. Research on 

both CVT and self-guides indirectly suggests that a relationship may exist. Early research 

on self-guides by Higgins (1987) showed that subjects who failed to meet their ideal-self 

standards (wishes, aspirations, and hopes) were more prone to dysphoria, while those who 

failed to meet their ought-self standards (their rules, obligations, and duties) were prone to 

aaxiety. Subsequent research suggested that ought-discrepant subjects were more 

attentive to the presence or absence of negative outcomes - a Idnd of vigilance. In the 

CVT literature, subjects with Generalized Anxiety Disorder and Panic Disorder have been 

shown to be associated with decreased CVT (Lyonfields et al., 1995, Friedman and 

Thayer, 1998) and often have concomitant avoidant behavioral strategies It therefore 

seems reasonable to hypothesize that low CVT might be correlated to relatively higher 

ought-self accessibility. By similar reasoning, subjects with high CVT may come to trust 

in their experience and therefore may invest more importance in meeting their own hopes, 

aspirations and wishes, rather than seeking to meet to duties and obligations. Stated more 

formally as two distinct but related hypotheses (Usa, Hsb): CVT will correlate positively 

with ideal-self accessibility and negatively with ought-self accessibility. 

CVT may. however, change in response to illness or chronic stress (Porges, personal communication). 
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Self-Guide Accessibility and Defensiveness 

Finally, subjects who are more defensive ought to be more vigilant about 

closely conforming to norms and rules governing social behavior. While defensive 

subjects very often report low anxiety, they have been shown to be higher in physiological 

reactivity than other subjects (e g., Weinberger et al., 1979). A task involving response 

latencies as the dependent measure permits a relatively unobtrusive measure of 

associations regarding the self and is therefore less likely to provoke defensiveness than 

would more direct self-evaluation measures. The more salient a motive relating to the self 

is, the more easily the goal or guide relating to the self should be brought to mind (Higgins 

and Shah, 1997). Defensive subjects, who are more prone to conform and typically 

unwilling to admit frailties, should be quicker to bring to mind duties and obligations 

regarding the self Therefore the following prediction is made (H4): Defensiveness will 

predict greater ought-self accessibility. This prediction is generally consistent with the 

finding that defensive individuals show a paiiem of vigilance for precisely the stimuli that 

they are most likely to avoid consciously perceiving (Kline, Allen and Schwartz, 1998; 

Kline and Schwartz, 1997). 

Summary 

CTV is a physiological feature that varies between individuals and appears to 

predict greater willingness to approach and respond to both internal and external stimuli. 

Little research to date has been conducted on the connections between parasympathetic 

physiological functioning, personality, and differential self-standards. The hypotheses of 
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this study are that higher CVT will predict less defensiveness in subjects, greater openness, 

and a style of self-regulation that is more focused on approaching ideals than on adhering 

to rules and obligations. In addition, subjects who are more defensive are predicted to 

bring to mind more quickly those standards that relate to ''oughts," and to bring to mind 

less quickly those standards that relate to their hopes and aspirations. 

METHODS 

Participants 

Nine hundred twenty-one participants completed a survey that included the 

Openness to Experience subscale of the NEO (five-factor) Personality Inventory (Costa 

and McCrae, 1992; attached as Appendix B) and a short form of the Marlowe-Crowne 

Social Desirability Inventory (MC; Reynolds, 1982). Participants were divided into 

quartiles based on their scores on the Openness scale, and each quartile was further 

divided into participants with high or low scores (median split) on the MC. Participants 

from each of the eight subgroups were randomly sampled to be recruited by telephone for 

an experiment on "personality characteristics," for which they would receive credits 

toward a course in introductory psychology Participants who were currently taking 

cardiovascular medications or those with a history of cardiac disease were ruled ineligible 

for the study. A total of 116 of the participants contacted by phone agreed to participate 

in the study. Fourteen of these were excluded from analyses due to electrocardiogram 

(ECG) recording difficuhies. This left 102 participants, 49 males and 53 females, for 
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further analysis. The excluded participants did not differ from the included participants in 

either MC or OE scores (p>.57 and p> 75). 

Procedures 

After signing a consent form, participants were prepared for psychophysiological 

recording. Three Ag/AgCl electrodes were attached to each participant in a Lead-II 

formation (see PapUlo and Shapiro, 1995)' wherein one electrode is affixed to the right 

forearm, a second to the back of the left leg below the calf muscle, and a third (ground) to 

the left forearm. Impedances were reduced to less than 20K ohms on all electrodes for 

each participant. ECG signals were amplified fifty times with a bandpass of 05 to 10 Hz, 

then digitized at 500Hz." 

Tasks for recording. After the hookup, participants were seated in a sound-

dampened chamber and briefly oriented to their surroundings, which included foam-

padded walls 'io keep out extra noise that might interfere with the signals we're 

collecting," two audio speakers for communication, and a video camera. The 

experimenter explained that the video camera was only for use in monitoring participants 

visually to make sure the experiment was going according to procedure. Participants were 

then asked to sit quietly for a period of five minutes so that the experimenter could collect 

"some baseline readings." The signal data collected during this period yielded baseline 

" The first sixteen subjects were run using a Lead I fomution (one electrode on each forearm with a 
ground on the left wrist), but the Lead II was then used as the Lead I montage was not yielding a 
sufficiently clear R-spike signal for many subjects. 
° Eight of the first sixteen subjects were digitized at 200 Hz. 
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CVT. Participants were then asked to perform serial paced mentai arithmetic (counting 

backward in varying intervals, starting with a four-digit number) for five roughly one-

minute periods to induce attention-focusing activity (Sloan et al., 1991; Porges et al., 

1975). A task which demands attentional resources should cause participants to suppress 

vagal tone. Data collected during this five-minute period constituted a measure of vagal 

suppression Finally, participants were lead through a scripted guided relaxation exercise 

for several minutes. Following the exercise, ECG was recorded for five minutes, yielding 

a measure of CPT recovery. 

After this task, participants were led out of the chamber and electrodes were 

unhooked. Participants were then taken to a separate lab across the hall and seated at a 

computer. The experimenter explained that the participant was to complete a ''brief 

computer questionnaire'"' and then to complete a pencil-and-paper questionnaire packet. 

Seif-Guide Accessibility Procedure. The computer self-guide accessibility 

procedure was designed to approximate one developed by Higgins, Shah and Friedman 

(1997), and was implemented with DmDX' software capable of real-time stimulus 

presentation and response latency recording. DmDX specifically assessed the length of 

time it took participants to strike the first key in response to each of a series of questions. 

The program asked participants to type in adjectives that describe how they '^vould ideally 

like to be"' or how they felt they ''ought to be."' The program instructed participants that 

no descriptor could be repeated during the task, and that each was to be entered as quickly 

and accurately as possible. Participants completed a practice round by first providing 
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three "actual" self-attributes. They then compieted the exercise, providing six total self-

guide descriptors (ideal, ought, ought, ideal, ought, ideal). After each attribute prompt, 

participants were required to indicate from a four-point Likert scale the extent to which 

they ideally would like to (or ought to) possess the attribute. Finally, for each attribute 

they were required to indicate the extent to which they believed they actually possess the 

attribute. Thus a total of three reaction times for each of six attributes were collected, 

yielding nine response latencies for each self-guide (ideal and ought). These latencies 

were summed to generate an overall accessibility score for that self-guide.^ 

Since participants provided ratings of both the extent to which they desired an 

attribute and the degree to which they feh they actually possessed it, sQ\l-iiiscrepancy 

scores were also tabulated. This was done by adding the differences between actual and 

desired Likert ratings given for each of the three attributes associated with each self-guide 

Personality Questionnaires. The questionnaire packet participants completed 

following the computer task included the Affect Intensity Measure (AIM), the Behavioral 

Inhibition and Behavioral Activation Scales (BIS-BAS), The Self-Consciousness Scale 

(SCS, Fenigstein, 1975), the Taylor Manifest Anxiety Scale (MAS, Taylor, 1953), the 

Meta-Emotion Scale (Movius, 1997), and the Political Orientation Scale (Movius, 1997). 

For present purposes, total scores and reliability coefficients were derived only for the 

BIS-BAS, the SCS, and the MAS. 

' Written K.I.Forster and J. Forster. and available at www.u.aTizona.edu/~jforster/ 
° In keeping with the procedure established by Higgins and his colleagues, latencies were attenuated to ten 
seconds per response, in order to avoid outlier effects. 
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Behavioral Measure of OE. A putative behavioral measure of OE was also 

collected. After orienting the participant to the computer and paper questionnaires, the 

experimenter thanked the participant and provided a credit slip for completing the 

experiment, saying '^vhen you're done with those you are free to go. Thank you for 

participating." Participants were thus led to believe they were free to go following 

completion of the computer and pencil-and-paper questionnaires. Before closing the door, 

the experimenter added nonchalantly, ''by the way, there are some brochures on these 

shelves (pointing to shelves by the door) that the department asks us to make available for 

Psychology 101 students; feel free to take as many as you like." These brochures 

described local artistic, theatrical and musical events, a local sky-diving opportunity, and 

the effects of recreational drugs. Scores were calculated using the number of different 

brochures each participant had taken, as the actual count of brochures had been verified 

prior to each participant's involvement. 

Follow-up Questionnaire and Debriefing. After leaving the participant alone to 

complete the computer task and questionnaire packet, the experimenter stayed out of sight 

until the participant emerged from the room and began to walk down the hallway. The 

experimenter then emerged from a nearby doorway, saying "Sorry — I just need to debrief 

you." Participants were led back into the room and asked to complete a brief follow-up 

questionnaire. The questionnaire asked them to guess the purpose of the experiment, 

asked whether they had taken any questionnaires, and asked them to indicate the reason 

for taking the brochures ("mainly for myself / "mainly for a friend" / "other"). In nearly 
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every case participants indicated that any brochures they had taken were for their own use. 

Participants were then thoroughly debriefed and thanked for their participation. 

Data Reduction 

ECG Sigfiai Reduction. Raw digitzed ECG signals were analyzed off-line. Signals 

were first fiherred with a digital band-pass fiher (-92 dB per octave, 3 to 50Hz). The first 

derivative of the filtered waveform was then obtained, which facilitated identification of 

the R-spike. .An interbeat interval series (IBI) was generated to a file and a software 

program"^ then extracted the heart period variability from that series within the . l2Hz to 

.40Hz fi-equency band (the band shown to reliably index RSA in resting adults; Bemtson 

et al., 1993). The program parsed each recording period (baseline, suppression, recovery) 

into 30-second periods, and provided for each epoch both the log of variance in the 12-

40 Hz band range, as well as the average heart rate. The average of these thirty-second 

epochs within tasks was taken as an indicator of overall RSA for each of the three tasks 

(baseline, suppression, recovery). 

Self-Guide Accessibility Data. As described earlier, self-guide accessibility scores 

were tabulated by adding the three response latencies for each attribute, nine latencies in 

all for each self-guide.A raw score in milliseconds was tabulated for each self-guide and 

We wish to thank Steve Forges for his generosity in providing us with the MX Edit softwme and manual 
(Forges and Bohrer. 1999). 
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used as a continuous predictor variable, with higher scores indicating decreased 

accessibility. Participants were also categorized as high-accessibility and low-accessibility 

for each self-guide using median splits of the scores. St\t-discrepancy scores were 

tabulated (as described above) for each self-guide and treated as continuous predictors. 

RESULTS 

Relationships between CVT and other variables of interest were analyzed in three 

ways. First, inspection of a zero-order correlation matrix yielded simple linear 

relationships between CVT and such variables. Second, scatterplots were examined to 

look for nonlinear trends. Third, in order to identify individuals whose patterns of RSA 

differed across tasks, repeated measures ANOVAs were employed using median splits of 

key variables to generate categorical predictors. Experimenter identity and participant's 

gender were included as variables in ail analyses, and in most cases did not produce any 

significant eflfects. In the few cases where they did, such effects are reported. For ail 

repeated measures analyses the Greenhouse-Geisser corrected p-vaiues are reported, 

along with the uncorrected degrees of freedom. In cases where data were missing from a 

In addition, each latency was truncated at ten seconds to avoid outlier effects. The measure used here 
differed from Higgins et al.'s only in that it was able to measure every key stroke following the stimulus 
question rather, rather than simply the Enter key. In theory the first key struck provides a more accurate 
assessment of accessibility by eliminating typing speed as a possible confound. This was therefore the 
measure employed to index accessibility. In a personal communication, one of Higgins' colleagues agreed 
that this measure made more sense as a measure of accessibility (Friedman. 1999). When other measures 
were used (e.g., use of the Enter key as the latency marker use of non-truncated latencies) virtually 
identical results were obtained. 
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scale, total scores were not calculated; degrees of freedom may therefore vary from 

analysis to analysis. 

Preliminary Analyses 

Reliability of measures. The internal consistency reliability of CVT for epochs 

within each task was high, with Cronbach's alpha coefficients for baseline, suppression, 

and recovery tasks 98, .97, and .98 respectively The coefficient alpha index of reliability 

across all three tasks was .98. Internal consistency reliability coefficients of .87 for the OE 

scale and ,66 for the MC suggested adequate internal consistency for those measures. 

Similarly high internal consistency reliabilities of .75 and of .82 were observed for the BIS 

and BAS subscales of the BIS-BAS, 72 for the MAS, and 83 for the SCS, Internal 

consistency reliability estimates for the self-guide measures were less robust; across the 

nine response latencies for each self-guide, alpha coefficients of 52 (Ideal) and 51 

(Ought) were obtained. When these coefficients were recalculated using the truncated 

measures, however, reliability increased to .70 for Ideal latencies and .75 for Ought 

latencies.'' 

'' Reliability coefficients for Ideal and Ought latencies using the "Enter" key method were slightly higher: 
.57 and .55 respectively for untruncated measures and .76 and .79 for truncated measures. 

Although most analyses here concern accessibility, indirect tests of the influence of self-discrepancy 
were also made. Greater ideal self-discrepancy pre^cted lower BAS scores (r=-.34. p<.001). consistent 
with the notion that ideal self-discrepancy lea  ̂to (fysphoric symptoms (Higgins, 1987, 1997). Yet ideal 
self-discrqnncy also predicted greater anxiety (higher MAS scores, t=.28. p<.005), while ought self-
discrepancy predicted neither (p's>. 18). These data thus only partially support the notion that ideal and 
ought self-discrepancies predict dysphoric and anxiety-related symptoms, respectively (Higgins, 1987). 



28 

Descriptive data. Scores ranged from 0 to 13 on the MC and 82 to 165 on the 

OE. The median score for Openness in this sample (123) was slightly higher than the 

median score for (110) most adult populations (Costa and McCrae, 1989), most likely 

because the sample consisted entirely of college students. Consistent with previous 

research (Ones et al., 1996) there was no relationship between OE and MC scores (r=- 06, 

p>.52).'^ Consistent with previous research (Higgins, Shah and Friedman, 1997; Tangney, 

Niedenthal, Covert, and Barlow, 1998), Ought and Ideal self-guide measures were highly 

correlated (e.g., for accessibility r= 77, p<.0001). The pattern of findings also replicated 

Higgins et al.'s (1997) finding that self-discrepancy scores were unrelated to self-guide 

accessibility scores, 

Manipiiiation check. As a manipulation check for the arithmetic task, a repeated 

measures ANOVA was performed for RSA during the three tasks (baseline, suppression, 

recovery). A significant effect was observed in the predicted direction, F( 1,100 ) = 14.69, 

p<.001, indicating that participants decrease J their RSA during the arithmetic 

(suppression) task. CVT during baseline and recovery phases were significantly different 

fi-om suppression, but not from each other (See Figure 1). Consistent with previous 

findings, those individuals with higher baseline CVT displayed greater suppression of CVT 

(r=.33, p<.001). 

Being high or low in self-consciousness tended to moderate the relationship, however. OE and MC 
correlated. 13 for sutqects high in SCS. but -.21 in low SCS subjects (differences significant at p<.06). 
Gender also showed a moderating trend, with OE and MC correlating .08 in men but -.21 in women, 
differences significant at p<.09) Gender and SCS interacted, such that in high SCS women. OE and MC 
were inversely related (r=-.40. p<.03) while in all other groups the correlations were insignificant. 
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Main Hypotheses 

Hypothesis One. A primary hypothesis of this study was that subjects scoring high 

on defensiveness, as measured by the Marlowe-Crowne short form, would exhibit lower 

baseline CVT, less tendency to suppress CVT under stress, and less ability to enhance 

CVT through guided relaxation. 

This hypothesis was partially supported by the data. Zero-order correlations 

showed trends for higher MC scores to be related to lower mean CVT during baseline (r=-

12, p<.25), suppression (r=- 19, p<.06), and recovery (r=-. 16, p< 12).'' Yet while high-

defensive individuals (those in the upper quartile of MC scores; Weinberger, 1990) were 

somewhat more likely to exhibit worse CVT across all three tasks, the difference was not 

significant, F(T, 98) =1.8, p<. 18). 

Defensiveness interacted with gender, however, in predicting CVT across tasks. 

Highly defensive men had lower CVT than their non-defensive counterparts, whereas 

highly defensive women showed significantly higher suppression and recovery of CVT, 

F(2, 96) = 5.37, p<.03 (See Figure 2). When separate repeated measures analyses were 

performed for men and women, the effect was found to be attributable to men, F(l, 46) = 

6.1, p< 02 (for women, p> 19). 

Hypothesis Two. Second, individuals scoring high in OE were predicted to have 

significantly higher resting CVT, and greater ability both to suppress and recover CVT, 

than subjects scoring low in OE. The data revealed no support for this hypothesis. OE 

Suppression of CVT was virtually identical to recovery of CVT across subjects (r=.85. p<.0001). 
suggesting that individuals generally returned to baseline following the suppression task. 
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scores were unrelated to CVT across three task conditions, and unrelated to the ability to 

modulate CVT during stress and recovery conditions. Scores on each of the six facets of 

the OE scale - fantasy, aesthetics, feelings, actions, ideas, values - were wholly unrelated 

to any relevant measures of CVT. Defensiveness did not signiticantiy moderate the 

relationship between CVT and OE. 

Interestingly, the behavioral measure of OE, which was unrelated to self-reported 

OE (r=. 10, p>.28), did predict the degree of CVT suppression, but in the unexpected 

direction: subjects who took more brochures tended to show poorer suppression of CVT 

(r=- .28, p< 005) and poorer recovery (r=- 18, p<.07). Most of the relationship with vagal 

suppression was accounted for in a linear regression by the number of drug brochures 

taken (beta coefficient =- 22, p< 03). There was no significant relationship, however, 

between these brochure subscale totals and participants' OE or MC scores. A repeated 

measures ANOVA revealed an interaction between gender and type of brochure taken, 

with men tending to more often take brochures concerning drugs, and women taking those 

concerning art and activities, F(l, 114) = 10.07, p<.002. 

Hypothesis Three. CVT was predicted to moderate self-regulatory style, 

correlating positively with ideal-self accessibility and negatively with ought-self 

accessibility. This prediction was partially supported. The linear relationships between 

both ideal and ought accessibility and mean CVT approached significance across all three 

tasks (see Table 1). On the other hand, the modulation of CVT was unrelated to ideal and 

ought accessibility, as accessibility of self-guide did not predict the degree of suppression 

(i.e. baseline-suppression task) or recovery (i.e. recovery task-suppression task), p's>.26. 
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In general, subjects with higher CVT displayed shorter response latencies. This 

may reflect the ability or willingness of subjects with better vagal tone to respond more 

efficiently to the task at hand. In order to examine the overall pattern of CVT a repeated 

measures ANOVA was performed using median splits of each subject's accessibility 

scores to categorize subjects into high and low accessibility for each self-guide. This 

analysis revealed a no main effect for the accessibility of either self-guide as a predictor of 

CVT patterns. 

Since Higgins et al. (1997) found there to be an interaction between strength of 

self-guide and magnitude of self-discrepancy in predicting affective dispositions, a 

repeated measures ANOVA was run, with task as the within subjects variable and high 

and low accessibility and discrepancy as between subjects variables. No significant 

interaction was uncovered (ail p's> 30). 

Hypothesis Four Defensiveness was predicted to correlate positively with ought-

self accessibility but to be unrelated to ideal-self accessibility. The data tended to support 

the opposing conclusion, however: MC scores correlated negatively (r=- 18, p< 06) to 

ought-self accessibility, but were also nearly significantly related to ideal-self accessibility, 

r=-. 15, p< 14). Since these correlations do not significantly differ fi-om each other, 

however, the finding must be interpreted with caution. 

Supplemental Analyses 

Behavioral Approach and Inhibition. Previous research has generally found a 

relationship between approach-related behaviors and CVT (Richards and Cameron, 1989; 
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Fox, 1989; Stefikova et al., 1985). The exception to this trend was reported by Heaiy 

(1989) who found that infants with high HRV were more hesitant to approach a novel toy. 

In theory, extraverted behavior could be mediated by either a high tendency to approach, 

or a low tendency to withdraw. In addition, given the moderating effect that gender has 

had between high CVT and socially desirable behaviors, gender might plausibly interact 

with BIS or BAS scores in predicting CVT. While BAS scores were moderately 

correlated to CVT scores across ail three tasks (see Table 2), a repeated measures 

ANOVA suggested that subjects divided on the basis of the median BAS score did not 

differ in terms of CVT at any of the three tasks, and no interaction between BAS and 

gender was revealed. 

There was also no effect for BIS across tasks, though there was a trend toward 

interaction between BIS and gender, with low-BIS men showing higher CVT and low-BIS 

women showing lower CVT, F(2, 94) = 3.08, p< 09. When separate repeated measures 

analyses were conducted for men and women, the data revealed that the "action " in this 

interaction was attributable to men, F (1, 46) = 3.4, p<.08 (for women, p< 62). 

Anxiety and CIT. Somewhat puzzling was the finding that subjects with higher 

anxiety scores on the MAS exhibited higher CVT across all three tasks, F(l, 94) = 4.2, 

p<.05). This finding runs counter to previous evidence that anxiety in clinical populations 

is associated with lower CVT and vagal suppression (Lyonfields, Borkovec and Thayer, 

1995; Friedman and Thayer, 1998). Scores on the social anxiety subscale of the SCS 

showed a more expected pattern, with a significant relationship emerging only for vagal 

suppression (r=-.24, p<.02), such that participants with more anxiety showed less 
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suppression. Evidence that the SCS social anxiety subscale and MAS might tap somewhat 

diflferent constructs was found in the moderate correlation between scores on these two 

instruments (r=,48, p>.001). 

DISCUSSION 

This study attempted to link findings and theory fi"om three literatures, the 

connections among which have remained largely unexplored. In general, the data 

provided mixed support for the hypotheses. Several findings stood out as clearly 

consistent with the existing literature. First, CVT was suppressed by subjects during a task 

designed to elicit stress. Second, defensiveness was found to moderate CVT among men. 

This is consistent with literature suggesting that defensiveness moderates health and 

mental health outcomes, at least for men (Weinberger, 1990). Third, higher CVT 

predicted lower levels of social anxiety on the SCS scale. These findings and others are 

now reviewed in more detail 

Defensiveness and CVT 

As a continuous predictor, defensiveness tended to predict an overall decrease in 

CVT, though the effect was small. In view of previous research indicating that 

defensiveness correlates positively with self-reported distress symptoms (as measured by 

the SCL-90) and negatively with lifetime prevalence of psychiatric disorders (Xane et al, 

1990), the present data raise at least three possible relationships between CVT, 

defensiveness, and health. First, defensiveness may mediate the relationship between 
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CVT and health. Second, CVT may mediate the relationship between defensiveness and 

health. Third, defensiveness and vagal tone may be individual contributors to health. 

More research is needed to clarify the relationhip between CVT, defensiveness, and well-

being. 

A second and somewhat unexpected finding was that gender moderated the 

relationship between defensiveness and health, with highly defensive women showing 

higher resting and recovery CVT, and more suppression, than any other group. It is 

difficult to Icnow what to make of this result. One possibility is that the MC measures 

different constructs across gender, with the items having different meanings for men and 

women (See Appendix A for a list of items from the MC. ) Another possibility is that 

defensive women use different coping strategies than do defensive men. Consistent with 

this explanation, Kline, Allen and Schwartz (1998) found that defensive women showed 

relative left frontal EEG activation, while defensive men showed relative right firontal 

activation. Kline et al. speculated that defensive women may use coping strategies that 

reflect engagement with the environment, while defensive men use coping strategies that 

reflect less engagement. The present study finds some support for this hypothesis in that 

defensive women appear to be engaging more in the experimental environment, 

suppressing and recovering CVT better than any other group. On the other hand, data 

regarding the BAS and BIS - self-report indicators of motivational tendencies to engage 

or withdraw fi-om the environment - are equivocal with respect to this interpretation. 

Neither gender nor defensiveness predicted BAS scores, nor did they interact. While BIS 

scores were higher in women (r=.24, p<.02) and non-defensive subjects (r=.23, p<.02). 
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no interaction was found between gender and defensiveness in predicting BIS scores F(2, 

106) = 02, p>.89). Thus, while the CVT pattern exhibited by high-defensive women is 

consistent with a pattern of behavioral engagement with the environment, neither BIS nor 

HAS scores provide corroborating evidence in this direction. It may therefore be that 

defensive women focus their attention outward without tending to activate other 

outwardly-focused behaviors. 

Openness and CVT 

The finding that Openness to Experience (OE) was unrelated to measures of C VT 

is somewhat surprising. One possibility is that more open subjects were more engaged in 

the environment around them - the novelty of the laboratory, etc. - and therefore 

suppressed CVT at the outset, attenuating the effect of OE. If this had been the case, 

however, one would have expected to see CVT increase during the CVT recovery phase, 

or even to increase throughout the experiment, as the enivonmental stimuli became less 

novel. No such effect was observed. 

A second possibility is that nicotine or other drugs, not controlled for in the 

present study, may have systematically influenced CVT, attenuating CVT in participants 

who may tend to be higher in openness. While there appear to be no published studies on 

the effects of nicotine or caffeine on CVT per se, several studies suggest that chronic use 

of nicotine (and at least one recreational drug, MDMA) can lower heart-rate variability 

generaUy (Brody, Krause, Veit, and Rau, 1998; Levin, Levin, and Nagoshi, 1992). The 

possibility of systematic bias is rendered somewhat less plausible by two findings. First, 
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there was no evidence that more open subjects were more interested in recreational 

drugs: self-reported OE did not predict drug-related brochures taken by participants. 

Second, if nicotine and (especially) caffeine were significant factors, one might expect 

correlations between OE and CVT to vary across time of day (morning, afternoon, 

evening) - assuming that caffeine and nicotine use typically occurs in the morning. Yet 

time of day was not found to play a moderating role in the OE-CVT relationship It may 

be, however, that the assumption of predominant morning caffeine/nicotine use is simply 

incorrect. 

Although neither gender, defensiveness nor time of day moderated the relationship 

between OE and CVT, it is possible that another variable does moderate the relationship. 

It is also possible that our measure of OE, which relies on self-report and was part of a 

larger survey administered early in the semester, not have been the most valid measure of 

behavioral or physiological indicators of openness. Most research validating CVT has 

used third party ratings of behavior as correlates, rather than self-reported behavior and 

attitudes. Previous research suggests that correlations between self and other-report are 

sometimes modest and can vary across different kinds of behaviors (e.g.. Gosling, John, 

Craik, and Robins, 1998; Kolko and Kazdin, 1993). While the behavioral measure of OE 

was admittedly crude and may not have tapped the construct properly, the observed 

orthogonality between the behavioral measure and the OE scale suggest that further work 

is required to determine behavioral correlates of the OE scale. It may be that the lack of 

a relationship between CVT and OE found here simply represents a measurement method 

problem. Many of the criterion variables cited as evidence of validity of the Five Factor 
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model (e.g., McCrae, 1996) are other seif-report instruments, and some of the 

correlations in support of the validity of the OE scale could contain significant method 

variance (Campbell & Fiske, 1959). 

Self-Regulation and CVT 

In general there was little support for the prediction that self-guide accessibility 

would be moderated by CVT level. Although it appears that higher CVT is associated 

with higher accessibility, the effects were marginal, and CVT was not found to moderate 

the relative accessibility the two different self-guides. The high correlation between 

accessibility scores (r= 77) may be one reason for this finding; it appears that subjects do 

not discriminate much between these kinds of self-standards. The lack of interaction 

between self-discrepancy and accessibility was further evidence that CVT and self-

standards are not associated. The data also suggest that self-guides do not predict OE 

scores. Although a significant negative correlation between defensiveness and ought-self-

accessibility was found, the correlation was small and was not significantly different than 

the correlation between ideal-self accessibility and defensiveness. In general it would 

appear that more defensive subjects take longer to bring self-standards to mind. This is 

consistent with the idea that defensive subjects are less willing to bring into awareness 

threatening stimuli, including their own standards. 



Suppiementai Analyses 

Given the mixed findings fiom previous research concerning approach-related 

behaviors and CVT, it is perhaps not overly surprising that neither BIS nor BAS scores 

were strongly predictive of enhanced vagal tone. The rather small correlations between 

BAS and CVT suggest that behavioral activation tends to predict higher CVT, but this 

effect was not consistently significant across tasks. The interaction between gender and 

BIS scores is intriguing. The present data suggest that women who are low-BIS exhibit 

lower CVT, while low-BIS men exhibit higher CVT The finding raises the possibility 

that it is behavioral inhibition, rather than activation, that mediates the relationship 

between CVT, gender, and social behavior. As Eisenberg et al. (1995) note, gender roles 

may be at work when less inhibited boys are rated positively and less inhibited girls are 

rated negatively. And as Sethi and Nolen-Hoeksema (1997) have found, males and 

females typically employ different attentional styles even when not clinically distressed, 

with women tending to have more internally-focused cognitions than men, who tend to 

focus attention outward. It may be the case that less inhibited men behave in ways that 

are more congruent with gender expectations, reducing their overall stress, while less 

inhibited women find themselves eliciting greater stress. Future research on CVT, 

activation/inhibition and gender would clearly be useful. 

Perhaps the most puzzling finding in the data was the mixed relationship found 

between CVT and anxiety. Higher scores one the MAS predicted increased CVT, this 

pattern clearly runs contrary to the pattern found in previous studies with clinical 
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populations, which have found that subjects with high levels of anxiety as show reduced 

resting CVT and less ability to suppress it (Lyonfields et al., 1995; Friedman and Thayer, 

1998). Although one might wonder if the relationship is curvilinear, with moderate levels 

of anxiety producing the highest CVT, the data here showed no hint of this. Moreover, 

at least one study with non-clinical samples suggests that heart-rate variability (indicative 

of vagal influence) was lower in individuals with high anxiety (Fuller, 1992). Thus the 

present finding is difficult to easily explain. 

Because the social anxiety subscale of the SCS did show the predicted relationship 

with respect to CVT during suppression (though not resting CVT), it may be the case 

that the MAS, which consists of twenty dichotomous items concerning general stress 

symptoms, did not adequately measure anxiety in this sample. The SCS subscale uses a 

four-point Likert scale and therefore may have produced more true variability in anxiety 

despite its smaller number of items. It may also be, however, that social anxiety, rather 

than anxiety per se, is linked to decreased CVT, at least in this sample. While it may be 

that social anxiety is the main source of anxiety in college students, the absence of 

published studies on the prevalence of sub-syndromal levels of social anxiety among 

different age groups makes more this interpretation more speculative than conclusive. 

Summary 

The present study suggests that CVT is a physiological variable that is more 

conceptually distinct than might have previously been predicted. More research is clearly 

needed to clarify the relationships between personality traits, CVT, and self-regulatory and 
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behavioral tendencies. Future studies should examine more closely both self-reported and 

behavioral measures as they relate to CVT It may well be the case that CVT is better 

predicted by behavioral measures than by subjective ones. 

In addition, fiiture studies are needed to further explore the potentially moderating role of 

gender with respect to CVT, behavior, and emotion. The data here and in other studies 

(Thayer et al., 1998, Eisenberg et al., 1995) suggest that personality variables may interact 

with CVT to produce different behavioral tendencies for men and women. The interplay 

between gender, coping style and CVT remains largely unexplored, but results from the 

present study suggest that if CVT mediates health and mental health outcomes, 

defensiveness may prove more harmful to men than to women. 
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APPENDIX; Tables, Figures, and The Mariowe-Crowne Short Form 
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Table 1. Correlations Between Self-Guide Accessibility and 
CVT at Baseline, Suppression, and Recovery rN=102) 

Baseline Suppression Recovery 

Ideal Accessibility #-.178 '-194 -127 

Ought Accessibility #-.181 *- 224 -.146 

*p<.05 #p<. 10 
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Table 2. Behavioral Activation Score as a Predictor of CVT. 

Baseline Suppression Recovery 

BAS score #178 #190 * 223 

*p<.05 #p<. 10 
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The Mariowe-Crowne Short Form. 

Please circle True (T) or False (F) as each statement applies to you: 

T F It is sometimes hard for me to go on with my work if I am not encouraged. 

T F I sometimes feel resentfiii when I don't get my way. 

T F On a few occasions. I have given up doing something because I thought 
too little of my abilities. 

T F There have been times when I felt like rebelling against people m 
authority. e\'en though I knew they were right. 

T F No matter who 1 am talking to, I am always a good listener. 

T F There have been occasions when I took advantage of someone. 

T F I'm always willing to admit it when I make a mistake. 

T F I sometimes try to get even rather than forgive and forget. 

T F I am always courteous, even to people that arc disagreeable. 

T F I have never been irked when people e.xpressed ideas ver\' different from 
my own. 

T F There have been times when 1 was qmte jealous of the good fortune of 
others. 

T F I am sometimes irritated by people who ask favors of me. 

T F I have never deliberately said something that hurt someone's feelings. 
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