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In this study, the relationship between repressive and defensive coping styles and
somatovisceral responses as well as emotion self-reports were investigated in 2
situational contexts conceived to induce fear and anger. Anxiety (State–Trait
Anxiety Inventory; L. Laux, P. Glanzmann, P. Schaffner, & C. D. Spielberger,
1981) × Defensiveness (Marlowe–Crowne Social Desirability Scale; D. P. Crowne
& D. Marlowe, 1960) × Emotion (fear, anger) moderated regression analyses
revealed that compared with baseline during fear, defensiveness was related to a
decrease in heart rate variability. Also during fear, repressive–defensive copers had
lower self-reports of negative affect but showed higher behavioral negative affect
(m. corrugator reactivity) than other participants. During anger, defensiveness was
positively related to both diastolic blood pressure reactivity and m. zygomaticus
reactivity. Additional analyses showed that emotional responses of repressive–
defensive copers were strongly moderated by the situational context.

The history of the repressive–defensive coping
style began with the development of the Byrne Re-
pression-Sensitization scale (see Bell & Byrne, 1978).
This measure evolved from the perceptual defense
literature (e.g., Eriksen, 1966) in which repressors
were defined as individuals who have heightened rec-
ognition thresholds for anxiety-provoking stimuli. But
soon it emerged that the Byrne scale had limited dis-
criminant validity because of its high correlation with
trait anxiety measures (e.g., Weinberger, Schwartz, &
Davidson, 1979).

The repressive coping research progressed with the
development of the Marlowe–Crowne (MC) Social
Desirability Scale (Crowne & Marlowe, 1960) that
was originally constructed for the assessment of so-

cially desirable responding as a response style. Within
4 years, however, Crowne and Marlowe (1964) rec-
ognized that their scale was primarily measuring a
substantive individual difference dimension rather
than a response bias. Since that time, a formidable
body of research has demonstrated that high-MC scor-
ers generally believe what they are reporting and at-
tempt to behave accordingly (e.g., Derakshan &
Eysenck, 1999; McCrae & Costa, 1983). However,
this insight does not rule out that high-MC scorers can
also exaggerate, cheat, and lie, if necessary, to ensure
that others recognize their good character or to avoid
social disapproval (e.g., Millham, 1974; Paulhus &
John, 1998).

The core motive behind the excessively agreeable
and conforming behavior of high-MC scorers seems
to be the maintenance of an idealized self-concept,
particularly by the defensive avoidance of negative
affect such as anxiety or anger (Crowne & Marlowe,
1964, pp. 150, 190) and the prevention of threat to
self-esteem from anticipated social rejection (e.g.,
Asendorpf & Scherer, 1983; Crowne, 1979, p. 169;
Weinberger, 1990).

Thus, the MC scale seems to be appropriate for
splitting low-trait anxiety scorers into true low-
anxious individuals with low MC scale scores and
repressors with high MC scale scores, and high-trait
anxiety scorers into high-anxious individuals with low
MC scale scores and defensive high-anxious individu-
als with high MC scale scores.
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Objective Indices of Repressive Coping

From the beginning of repressive coping research,
the main aim was to demonstrate that repressive cop-
ers are intrinsically anxious, despite their extremely
low self-reported negative affect. It was assumed that
their anxiety would be manifested especially in those
components of the emotion response that are inacces-
sible to manipulation such as spontaneously expressed
behavioral anxiety and physiological responses.

Studies, which combine emotion self-reports with
physiological and behavioral measures, could actually
show that repressors compared with the other person-
ality groups showed strong physiological activation
and behavioral anxiety but only low scores in self-
reported state anxiety when their overly positive self-
concept was threatened (e.g., Asendorpf & Scherer,
1983; Derakshan & Eysenck, 1997; Gudjonsson,
1981; Newton & Contrada, 1992; Weinberger et al.,
1979).

However, psychophysiological studies could not al-
ways replicate these findings (e.g., Brody, Veit, &
Rau, 1997). One important reason for the inconsisten-
cies in repressive coping research may be the fact that
situational contexts and tasks varied from study to
study. Newton and Contrada (1992) speculated that
verbal-autonomic response dissociation in repressive
copers is potentiated by conditions that enhance
social-evaluative concerns. Newton and Contrada
showed that female repressors exhibited heart rate el-
evations that were greater in magnitude than their
self-reports of negative affect when participants had
to give a speech ostensibly observed by three re-
searchers in comparison with a condition in which a
single researcher allegedly observed the participants.
Barger, Kircher, and Croyle (1997) tried to replicate
these results but did not find that repressive coping
was moderated by the social-evaluative nature of the
context.

In addition, in some studies repressors were con-
fronted with or had to talk about self-concept-
threatening topics (Asendorpf & Scherer, 1983;
Barger et al., 1997; Newton & Contrada, 1992; Wein-
berger et al., 1979), which may have been the critical
aspect for the heightened physiological reactivity of
repressive copers. However, other researchers found
effects of repressive–defensive coping even in fairly
nonthreatening contexts (e.g., Brown et al., 1996;
Gudjonsson, 1981; King, Taylor, Albright, & Haskell,
1990). Thus, the evidence concerning the key features
in the situational context for the activation of repres-
sive–defensive coping is at present unclear.

Repressive–Defensive Coping in
Anger-Inducing Situations

Although it can be assumed that there are a variety
of other specific negative affects relevant for repres-
sive–defensive copers, the physiological and behav-
ioral evidence is largely limited to the assessment of
anxiety because this state is so readily induced in the
laboratory (Weinberger, 1990). According to Wein-
berger (1990), repressors are characterized not only
by low-subjective experience of distress but also by a
high level of self-restraint or inhibition of egoistic
impulses. In fact, most MC items have little to do with
denying distress; rather, they primarily refer to an
extreme inhibition of one’s own needs when in con-
flict with the needs of others (Weinberger, 1990). This
observation is in line with experiments that show an
inhibition of aggressive behavior in high-MC scorers
when angered and frustrated (e.g., Fishman, 1965;
Taylor, 1970). In addition, when high-MC scorers
counteraggressed, they manifested a continued eleva-
tion in systolic blood pressure, whereas low-MC scor-
ers manifested a decline in blood pressure (Fishman,
1965). In addition, the MC scale shows its highest
correlation with emotional stability, but shows a mod-
erate one also with agreeableness (e.g., McCrae &
Costa, 1983).

Other evidence that repressive–defensive copers
have considerable difficulty expressing their needs
originates from assertion research (Kiecolt & Mc-
Grath, 1979; Kiecolt-Glaser & Murray, 1980).
Kiecolt-Glaser and Greenberg (1983) assessed partici-
pants’ physiological reactions to scenes requiring as-
sertiveness. When the participants were asked to
imagine responding to the scenes, the repressors had
significantly higher increases in diastolic blood pres-
sure than high-anxious or low-anxious groups (defen-
sive high-anxious persons were not investigated).
When interacting with a confederate, repressors had
greater heart rate changes than the truly low-anxious
group.

Embarrassment and shame are emotions that are
closely linked to anger. According to Lazarus (1991),
shame results when blame is attributed to oneself,
whereas anger results when blame is attributed to an-
other person. Miller (1995) demonstrated that indi-
viduals who are prone to experience embarrassment
reported a heightened concern for others’ evaluations,
including a fear of negative evaluation, a concern for
approval, and a motive to avoid social exclusion. This
characterization seems to be fairly in line with that of
the approval-seeking and evaluation-dependent per-
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son described by Crowne and Marlowe (1964) and
Crowne (1979). According to Bonanno and Singer
(1990), repressors are preoccupied with the need for
communion and relatedness. In addition, in their
model of psychological and physiological health as a
function of the balance of interpersonal relatedness
and self-esteem, shame is seen as the major affect of
repressive copers.

There is some evidence that repressive copers show
different coping behavior during embarrassment than
during fear. Tremayne and Barry (1994) hypothesized
that high repression should function to reduce the
level of experienced embarrassment. In this study,
female gymnasts had to imagine that something very
embarrassing was happening while they were per-
forming their floor routine. Contrary to the author’s
hypotheses, the negative emotions of the repressors
were even accentuated compared with the other
groups. According to this finding, defensiveness ob-
viously failed to protect the individual from experi-
enced embarrassment (Tremayne & Barry, 1994).

Defensiveness Versus Repression

According to Ritz and Dahme (1996) and Barger et
al. (1997), the sample size of the defensive high-
anxious group is often small because of the low to
moderate negative relationship between the MC scale
and anxiety scales. Therefore, this group has often not
been included in group comparisons (e.g., Kiecolt-
Glaser & Greenberg, 1983; Newton & Contrada,
1992; Weinberger et al., 1979). As a consequence,
any main effects of defensiveness may be attributed to
the repressor group. In other studies that had the po-
tential for a factorial analysis, coping categories were
treated as levels of just one factor rather than dis-
tributed in a two-factor design (e.g., Asendorpf &
Scherer, 1983; Derakshan & Eysenck, 1997; King et
al., 1990). In fact, there are several studies with psy-
chophysiological parameters as dependent variables
that revealed main effects of defensiveness (e.g., Gud-
jonsson, 1981; Jamner, Shapiro, Goldstein, & Hug,
1991; Shapiro, Goldstein, & Jamner, 1995; Tomaka,
Blascovich, & Kelsey, 1992; Warrenburg et al.,
1989). Main effects of defensiveness could also be
demonstrated for endocrine parameters such as corti-
sol responses (Al’Absi, Bongard, & Lovallo, 2000),
monocyte (Jamner, Schwartz, & Leigh, 1988), and
�-endorphin levels (Jamner & Leigh, 1999), as well
as for anterior electroencephalographic activation
(Kline, Blackhart, & Joiner, 2002; Tomarken & Dav-
idson, 1994). Other researchers found physiological

and endocrine effects for repressors only, despite the
fact that the defensive high-anxious group was in-
cluded (Asendorpf & Scherer, 1983; Barger et al.,
1997; Brown et al., 1996; Derakshan & Eysenck,
1997; Tremayne & Barry, 1994).

According to our view, the answer to the question,
Is repression more important than defensiveness? may
depend on the situational context. Situational contexts
may have different potentials to activate either repres-
sive or defensive coping. For example, main effects of
defensiveness may be expected especially in situa-
tions in which the motive to avoid social disapproval
is more strongly activated than the motive to avoid
negative affect. These are probably situational con-
texts in which participants are directly confronted
with threats of social disapproval such as anger- and
embarrassment-inducing situations.

Physiological Variable Selection

Inconsistencies in the repressive–defensive coping
research may also be due to the physiological variable
selection. In most studies, heart rate was registered
and combined either with systolic and diastolic blood
pressure or with measures of electrodermal activity
such as the number of spontaneous skin conductance
responses (SCRs). It is striking that in nearly all stud-
ies in which spontaneous SCRs were recorded, repres-
sors or defensive persons showed higher reactivity
during or after threat (Barger et al., 1997; Gudjons-
son, 1981; Tomaka et al., 1992; Tremayne & Barry,
1994; Weinberger et al., 1979). There are also numer-
ous studies that demonstrated repressive–defensive
coping effects for heart rate (e.g., Asendorpf &
Scherer, 1983; Derakshan & Eysenck, 1997; Newton
& Contrada, 1992; Weinberger et al., 1979), diastolic
blood pressure (Kiecolt-Glaser & Greenberg, 1983;
Jamner et al., 1991; Shapiro et al., 1995), and systolic
blood pressure (Fishman, 1965; King et al., 1990). It
should also be noted that most of the studies demon-
strating effects for blood pressure were designed to
induce anger or frustration, or investigated assertive
behavior.

The Present Study

This brief review of the repressive–defensive cop-
ing literature should have made clear that there are
many inconsistent findings and obscurities with re-
gard to the impact of the situational context, the
boundary conditions for repression versus defensive-
ness effects, and the physiological variable selection.
Therefore, one goal of the present study was to inves-
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tigate the boundary conditions for repression versus
defensiveness effects by including all four personality
categories, which allowed a separate test of the inde-
pendent and the interactive effects of anxiety and de-
fensiveness, and by using two situational contexts that
were expected to be psychologically meaningful for
both defensive and repressive copers.

The second goal of the present study was to select
from a more complete array of autonomic variables by
registering, in addition to heart rate, spontaneous
SCRs and systolic and diastolic blood pressure as well
as heart rate variability, preejection period, and total
peripheral resistance to capture a broad spectrum of
autonomic activity reflecting beta-adrenergic activity
(heart rate, systolic blood pressure, preejection pe-
riod), alpha-adrenergic activity (diastolic blood pres-
sure, total peripheral resistance), as well as general
sympathetic activation (number of SCRs), and cardiac
activity (heart rate variability; for a discussion of dis-
tinct physiological regulation patterns, see Stemmler,
2002). In addition, some of these variables are thought
to reflect challenge (heart rate, preejection period) and
threat (heart rate, preejection period, diastolic blood
pressure, total peripheral resistance) appraisals (Blas-
covich & Tomaka, 1996). Thus, differences between
challenge and threat should be visible in cardiovascu-
lar responses reflecting changes in vascular resistance
such as diastolic blood pressure or total peripheral
resistance (see, e.g., Blascovich, Mendes, Hunter, &
Salomon, 1999). Behavioral emotion responses were
assessed by registering facial activity of the corruga-
tor supercilii and the zygomaticus major muscles.
There is some evidence that the activity of the m.
corrugator provides information about the expression
of negative emotions (for an overview, see Cacioppo,
Tassinary, & Fridlund, 1990), including the expres-
sion of anger (Dimberg, 1982; Jaencke, 1996; Vrana,
1994), whereas the activity of the m. zygomaticus
indicates the expression of positive emotions (Ca-
cioppo et al., 1990; Dimberg, 1982; Hess, Kappas,
McHugo, Kleck, & Lanzetta, 1989; Sirota, Schwartz,
& Kristeller, 1987; Winkielman & Cacioppo, 2001) as
well as the expression of an embarrassed smile,
which, according to Keltner and Buswell (1997),
functions to excuse a social transgression or to ap-
pease an annoyed person.

The main aim of the present study was to compare
emotion responses of repressive–defensive copers
during two socially evaluative contexts, conceptual-
ized to induce fear and anger.

Fear was induced by the announcement of giving a
speech in several minutes. In contrast to other studies

of this kind (Barger et al., 1997; Newton & Contrada,
1992), in which the observers were not visible for the
participant, threat was enhanced by an observer intro-
duced as a “speech expert,” sitting directly in front of
the participant in order to take notes. In addition,
whereas in the Newton and Contrada (1992) as well as
the Barger et al. (1997) studies participants had to
speak about the most undesirable characteristic of
their personality, in this study participants had to talk
about a relatively demanding topic concerning the Eu-
ropean Union, a topic every socially conscious citizen
in Europe should be interested in. Therefore, the risk
of appearing intellectually mediocre was very high.

In line with studies in which fear of negative evalu-
ation was induced (Barger et al., 1997; Newton &
Contrada, 1992), we hypothesized that during fear,
repressors (or defensive persons) compared with other
personality groups would exhibit increased heart rate
reactivity and an increase in the number of SCRs. In
addition, we predicted that repressors (or defensive
persons) would have lower scores in self-reports of
fear, strain, displeasure, and the bodily sensation of a
pounding heart than would other participants but at
the same time show facial expressions of negative
affect reflected in an increased activity of the m. cor-
rugator supercilii. This expectation was derived from
the Asendorpf and Scherer study in which repressors
compared with the low-anxious group showed more
facial anxiety during a phrase-association task with
affective content (Asendorpf & Scherer, 1983).

As mentioned above, anger and embarrassment are
emotions that are seldom investigated in the context
of repressive coping but seem to be psychologically
interesting with regard to the approval-seeking char-
acter of high-defensive persons. In addition, there is
some evidence that repressive–defensive copers re-
spond differently to fear- and anger-inducing situa-
tions. In the present study, anger was induced by the
direct confrontation with a personal critic, frustration,
and unfair accusations, while participants had to per-
form three cognitively demanding tasks. As indicated
above, an anger induction can easily set the stage for
the experience of disapproval, embarrassment, and
shame because the typically used provocations and
accusations aim at temporarily damaging the ought
self, for example, through the experimenter’s com-
plaints of noncompliance with experimental instruc-
tions. This direct confrontation with social disap-
proval should be very threatening not only for
repressors but also for defensive high-anxious per-
sons. In line with the results of studies in which re-
sponses to anger, frustration, or assertive behavior
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were investigated (e.g., Fishman, 1965; Kiecolt-
Glaser & Greenberg, 1983), we expected a positive
relationship between defensiveness and blood pres-
sure reactivity. We also hypothesized a negative re-
lationship between defensiveness and m. corrugator
activity because there is some evidence that repres-
sive–defensive copers have difficulty with assertive-
ness and the open expression of anger (e.g., Kiecolt-
Glaser & Greenberg, 1983; Fishman, 1965; Taylor,
1970). Because defensive persons cannot bear social
rejection, we hypothesized that they would try to re-
gain the appreciation from the experimenter and to
appease him with smiling. Therefore, we expected a
positive relationship between defensiveness and the
activity of the m. zygomaticus. Finally, we hypoth-
esized that defensiveness was positively related to
self-reported embarrassment and shame.

The statistical procedure used to verify our hypoth-
eses rested on the assumption that some effects theo-
retically, or for the sake of parsimony should have
priority over others. Historically, the repressive–
defensive coping concepts can be seen as a refinement
of the anxiety concept. Therefore, effects of repres-
sive–defensive coping should be demonstrated be-
yond those of anxiety. Because the concept of defen-
sive coping is more parsimonious than the repressive
coping concept, effects of repressive coping should be
demonstrated beyond those of defensive coping. Fi-
nally, for each personality effect (anxiety, defensive-
ness, and the Anxiety × Defensiveness interaction) we
tested whether Personality × Emotion (fear vs. anger)
effects exceeded those of personality effects alone
across both emotion conditions.

Method

Participants

A sample of 78 healthy women aged 18–45 years
(M � 25.2, SD � 5.9) voluntarily participated in the
study. Participants were recruited by flyers distributed
on a university campus and by local newspaper ads
for a study of stress and strain. The health status of
participants was checked by telephone (exclusion cri-
teria were cardiovascular disease, pregnancy, medica-
tion affecting the circulation, body mass index outside
23 ± 5 kg/m2). Psychology students were not included
in the sample to reduce the influence of prior experi-
mental participation or knowledge of questionnaires.
Participants were paid 45 DM (about $20) for ap-
proximately 3.5 hr of involvement in the study. It was
decided to recruit only female participants because
earlier research had shown a greater emotional ex-

pressiveness in self-reported negative emotions in
women than in men (for an overview, see Manstead,
1992). Participants were randomly assigned to fear (n
� 38) and anger conditions (n � 40).

Personality Questionnaires

Participants completed a German version of the
MC Social Desirability Scale with 23 items (Lück &
Timaeus, 1969) and a German version of the State–
Trait Anxiety-Inventory with 20 items (STAI; Laux,
Glanzmann, Schaffner, & Spielberger, 1981). Accord-
ing to the test authors, the MC scale has satisfactory
internal consistency (.77). The German STAI has
good internal consistency (for different samples be-
tween .88 and .94) and good test–retest reliability (.68
and .96 for a time interval between 1 hr and 73 days).
According to the test authors, the correlation between
the STAI and the German version of the Taylor Mani-
fest Anxiety Scale (Lück & Timaeus, 1969) is .90 for
men and .73 for women, and the correlation with the
MC scale is −.24. In the present study, the correlation
between the STAI and the MC scale was −.37. Ritz
and Dahme (1996) found a correlation of .46 between
the German MC scale and a German version of the
Rationality/Emotional Defensiveness Scale (Swan,
Carmelli, Dame, Rosenman, & Spielberger, 1991,
1992), which was designed to measure a tendency to
avoid negative emotions in interpersonal conflicts and
to emphasize logical reasoning as coping strategy in
conflicts as well as in life in general. The self-
descriptions of repressors reported by Weinberger et
al. (1979) actually showed that these individuals pre-
fer to present themselves as rational and very much in
control of their emotions.

Setting and Apparatus

The experimental room (4.0 m × 3.4 m) was sound
attenuated and air-conditioned and had a largely non-
technical appearance. Participants sat comfortably in
a reclined position. Electrodes were connected to a
customized headbox (NeuroScan, Herndon, VA),
where signals were preamplified with a gain of 30
(input impedance of differential inputs 10 M�).
Transducer-based signals (electrodermal responses,
plethysmographic responses, respiration) were re-
layed through an input box to Biopac (BIOPAC Sys-
tems, Santa Barbara, CA) couplers. Biopac voltage
was attenuated and then connected to the NeuroScan
headbox. Slow-changing signals (electrodermal level,
plethysmographic level, skin temperature, and the Z0
signal of the impedance cardiogram) were digitized
by the MP 100 of the Biopac system (see below).

PAULS AND STEMMLER288



Digitization of all other signals was accomplished
with the SynAmps (NeuroScan, Herndon, VA) (see
below). Other equipment included, among other
things,1 two WS-A10E-W Panasonic 160 Watts loud-
speakers, a JVC TK-1281 video camera, and a 20-in.
(51-cm) black-and-white computer monitor (Miro,
Neu-Isenburg, Germany).

In an adjacent room, the following were placed: the
32-channel SynAmps Model 5083 amplifier with 16-
bit A/D conversion (NeuroScan); a 16-channel Biopac
system with couplers for skin conductance (GSR
100), skin temperature (SKT 100), pulse volume
(PPG 100), respiration belt (RSP 100), general pur-
pose couplers (DA 100), and an MP 100 workstation
with 16-bit A/D conversion; a Kardio-Dynagraph
(Diefenbach, Frankfurt am Main, Germany) for im-
pedance cardiography; a Bosotron 2 (Bosch) blood
pressure monitor; a Sony minidisk player MDS 501
for the delivery of instructions and loud noise; and
other audiovisual equipment. A Macintosh Quadra
950 (Apple) computer with an NB-DI0-24 digital I/O
card (National Instruments, Austin, TX) and four se-
rial I/O ports performed experimental control, data
recording, data visualization, and data storage under
Lab View 3.1.1 (National Instruments) software.

With the exception of parts of the anger condition,
participants stayed alone. Whenever necessary, ex-
perimenter and participant communicated via inter-
com.

Procedure

Introductory session. Participants had the oppor-
tunity to familiarize themselves with the experimental
room and with standard tests. Then they completed a
set of questionnaires, including the MC scale, the
STAI, and a questionnaire about general life habits
(assessing drug consumption, mental stress factors,
etc.), and became acquainted with the emotion self-
report form. Participants were asked to refrain from
smoking and drinking coffee or tea for at least 2 hr
before the experiment.

Experimental session. One to three weeks after
the introductory session, participants performed the
experimental session, which lasted approximately 2.5
hr and was conducted by a male assistant and a male
experimenter. In the experimental room, the experi-
menter explained the introductory tasks and the emo-
tion self-report form. He then asked the participant to
sit quietly to help prevent artifacts in the physiological
recordings.

The experimental session began with a 10-min rest
period, during which participants were expected to

relax but keep their eyes open. Following the rest
period, participants completed an emotion self-report
form.

The anger condition was composed of a 4-min rest
period, a 1-min prestimulus period, and three anger
induction periods, which were each followed by a
1-min data recording period and then by an emotion
self-report. During the first induction period, partici-
pants were given a series of 15 items selected for high
error rates from a test of general knowledge; they had
to say loudly “I don’t know” if they did not know an
answer. After the second item, which was practically
unsolvable, participants were asked to speak louder to
compensate for an alleged malfunction in the inter-
com. After the eighth item, the experimenter inter-
rupted again and said in an annoyed tone that he could
not understand the participant. Upon completion of
the task, participants were told they completed one
third of the test items correctly. After the registration
period, the experimenter claimed seeing movement
artifacts and reminded the participant to sit quietly.
The second induction period was composed of a men-
tal arithmetic task in which participants silently and as
quickly as possible subtracted 1, 2, 3, and so forth
from 1,000 and the ongoing intermediate results. Af-
ter 1 min, participants were stopped and told the cur-
rent result. The experimenter commented on the par-
ticipant’s poor performance and gave her a new start
number. One minute later, the participant was stopped
again. Again, the result was claimed wrong. After
filling out the emotion self-report form, the experi-
menter grumbled that the participant should state
when she was ready, irrespective of whether she had
done so or not. During the third induction period, an
anagram task was presented on a monitor. After 6 of
12 anagrams, the experimenter quarreled in an angry
voice with the participant for moving around in her
chair. At the end of the anagram task, the experi-
menter rudely accused her of noncompliance. After
data collection, participants were unhooked, led to
another room for a postexperimental interview, and
debriefed.

The fear condition started with a 4-min rest period
and a 1-min prestimulus period, followed by three
fear induction periods and 1-min data recording ep-
ochs. The first induction period began with the in-
struction that participants were to give a 5-min speech
on the topic “arguments pro and con the European

1 See Stemmler, Heldmann, Pauls, and Scherer (2001) for
details concerning the setting of the experimental rooms.
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Community,” which should be prepared during the
next 5 min without taking notes. Participants were
informed that the speech quality would be rated. The
second induction period started with the announce-
ment that “a speech expert is now coming into the
room to take some notes during the speech.” Then the
assistant walked into the experimental room, sat down
in front of the participant, and prepared to take some
notes while displaying a distant and reserved attitude.
The third induction period should capture most clearly
anticipatory fear. Participants were told that the time
for speech preparation was over and that they should
wait for a brief moment. During the ensuing minute,
physiological data were recorded. Then the signal to
start the speech was given. The speech period ended 4
min later, and the assistant left the room. Then the
participant was asked to complete the emotion self-
report form retrospectively for the time period imme-
diately before the speech. Finally, participants were
unhooked, led to another room for a postexperimental
interview, and debriefed.

Variables

Self-report of emotion. Participants performed an
11-point intensity rating on six unipolar (0 � not
applicable, 10 � completely applicable) and five bi-
polar (from − 5 � completely applicable via 0 � not
applicable to 5 � completely applicable) scales,
tagged by 1– 4 descriptive adjectives. Five unipolar
and two bipolar scales were selected to capture (a)
emotional feelings such as embarrassment (embar-
rassed/ridiculed/ashamed/foolish), fear (frightened/
timid/afraid/scared), sadness (sad/depressed/
miserable/dejected), anger (angry/annoyed/mad/
sour); (b) the bodily sensation of a pounding heart
(heartbeat); and (c) feelings of arousal and valence
such as strain (calm/relaxed/placid/at ease vs. ner-
vous/restless/tense/wound up) and displeasure (posi-
tive/pleasant vs. negative/unpleasant).

Self-reports of emotion were collected at the end of
the 10-min rest period and during the fear and anger
conditions after each induction period (right after
physiological data registration, except for the third
induction period of the fear condition, see above).

Physiological variables. For this report, a sub-
sample of 9 out of 29 registered somatovisceral vari-
ables were selected.

The electrocardiogram (ECG) was recorded
through Ag/AgCl surface electrodes (8 mm sensor
diameter, In Vivo Metric) from a point below the right
clavicle and the left lateral margin of the chest. Filters
were set to DC and 125 Hz (12dB/octave), amplifi-

cation was 6000, and sampling rate was 250 Hz. Pa-
rameterization was performed with the program
BIO25 (Fahrenberg & Foerster, 1989), yielding heart
rate (in beats per minute). Heart rate variability (in
milliseconds) was calculated as the square root of the
mean square of successive heart period differences, or
RMSSD.2

The impedance cardiogram (ICG) was recorded
with four band electrodes, two placed around the neck
and two around the thorax. A current of 0.5 mA and
33 kHz was fed through the outer electrodes. The
dZ/dt signal was amplified by 30, with a filter setting
of DC and 125 Hz and a sampling rate of 250 Hz.
Single epoch parameterization was performed with
the program BIO25 (Fahrenberg & Foerster, 1989).
Preejection period (in milliseconds) reflects the left-
ventricular contractile force and was calculated as the
time between the Q-wave in the ECG and the B-point
in the ICG.

Systolic and diastolic blood pressure (in mmHg)
were obtained by auscultation in an automatic proce-
dure. The cuff (50 cm × 13 cm), with an in-built
piezo-electrical microphone, was applied on the left
arm. Total peripheral resistance (in dyne × s × cm−5)
was estimated from mean blood pressure divided by
cardiac output (in 1 min), derived from the ICG.

Electrodermal activity (EDA) was recorded with a
constant voltage of 0.5 V at the volar surface of the
proximal phalanxes of the index and ring fingers on
the left hand. Ag/AgCl electrodes (TSD 103,
BIOPAC Systems, Santa Barbara, CA) had a surface
of 0.38 cm2; they were filled with a 0.05 molar so-
dium chloride Unibase emulsion. Sensitivity was 100
�S/V with a frequency range of DC–10 Hz and a
sampling rate of 100 Hz. Phasic responses greater
than 0.078 �S (minimal slope of 0.007 �S/s, maximal
half recovery time of 10 s) counted as SCRs. BIO25
parameterization yielded the number of SCRs per
minute.

Electromyograms (EMG; in microvolts) were ob-
tained from the m. corrugator supercilii and m. zygo-
maticus major of the left side of the face through
Ag/AgCl surface electrodes (4 mm sensor diameter,

2 The RMSSD is highly correlated with the high fre-
quency (HF) component derived from spectral analysis, at
least for short-term recordings (Task Force, 1996). Com-
pared with lower frequency components, the HF component
is the best indicator of vagal activity (see Berntson et al.,
1997; Task Force, 1996).
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In Vivo Metric). Amplification was 1,000, with filters
set to 10 Hz and 1 kHz. After rectification, the signals
were low-pass filtered at 40 Hz (24 dB/octave) and
sampled at 100 Hz.

ECG electrode sites were cleansed with alcohol and
rubbed with OmniPrep paste to ensure electrode im-
pedances below 10 k�. For all electrodes, BIOPAC
Sigma Gel 100 electrode paste was used. Participants
were grounded at the left mastoid.

Periods of physiological data recording were al-
ways 1-min long. For this report, 6 out of 19 periods
obtained were chosen: 1st, 2nd, and 9th min of the
10-min rest period, and periods right after each single
induction period.3

Data Analysis

Preprocessing of physiological data. Physiologi-
cal data were analyzed on a beat-by-beat (cardiovas-
cular variables, except blood pressure), 1-s (EMG) or
10-s basis (number of SCRs) and visually inspected
for artifacts. For each participant and variable, medi-
ans (all of the ECG- and ICG-derived parameters) or
means (EDA and EMG) were calculated per period.
Finally, the three induction periods and the three pe-
riods of the 10-min rest period were averaged, respec-
tively, to obtain an increased reliability. The baseline
for emotion self-reports was the registration right after
the 10-min rest period.

Statistical data analysis. First, within the rest pe-
riod, differences between the fear and the anger group
in means of emotion self-reports and physiological
activity were tested by using t tests for independent
samples and an alpha of .05, two-tailed. To test
whether emotion inductions were successful, the av-
erage of rest periods were compared with the average
of induction periods within each emotion condition by
using t tests for dependent samples and an alpha of
.05, two-tailed. To allow a graphical comparison be-
tween physiological variables with different metrics,
variables were standardized across averaged periods
(rest and induction period) and across emotion con-
ditions by using the pooled error standard deviation
from a Period (rest, induction) × Emotion (fear, anger)
analysis of variance (ANOVA).

Differences between the fear and the anger con-
ditions were tested with analysis of covariance
(ANCOVA), holding constant responses during base-
line (average of rest periods).4 It should be mentioned
that in contrast to difference scores, this procedure
results in change scores that are linearly independent
of baseline scores.

Instead of dichotomizing the score distribution of
the STAI and MC scales and comparing personality
group means by using an ANOVA, moderated regres-
sions were calculated with emotion conditions (fear,
anger), STAI, MC-defensiveness, and their cross
products, as predictors for physiological and self-
report variables. Because of the high correlation be-
tween the STAI and the MC, and their product, mod-
erated regressions were calculated with Type I or
sequential sum of squares. Type I regression analysis
tests the incremental variance of each effect as it is
added to the model, the advantage being that the ef-
fects embedded into the model can be ordered accord-
ing to their theoretical importance and that later ef-
fects are not partialed from former ones (as in Type III
analysis). The following order of effects was devised:
(a) the average of rest periods acting as a covariate to
adjust for initial differences in the dependent vari-
ables, (b) emotion effect, (c) anxiety effect, (d) Anxi-
ety × Emotion effect, (e) defensiveness effect, (f ) De-
fensiveness × Emotion effect, (g) Anxiety ×
Defensiveness effect, and (h) Anxiety × Defensive-
ness × Emotion effect. This order of effects permitted

3 All periods are described in Stemmler et al. (2001).
Standard tests (white noise, handgrip, and exercise task,
altogether 10 periods) were not chosen as baseline in this
report because we decided to contrast a rest period with the
induction period, as it has been done in several other studies
concerning repressive coping and defensiveness (e.g.,
Barger et al., 1997; Shapiro et al., 1995; Tomaka et al.,
1992). The 4-min rest and preinduction periods (altogether
three periods) were not regarded as baseline periods because
these periods had only one or two 1-min data recordings
compared with the 10-min rest period with three 1-min data
recordings. Therefore, selecting other periods than the 10-
min rest period would have decreased the reliability of base-
line scores. The second fear induction period described by
Stemmler et al. (2001) was omitted because it was designed
to induce fear of physical harm and therefore differed psy-
chologically from the other three induction periods that
were conceived to induce fear of social evaluation.

4 As described in Stemmler et al. (2001), ANCOVA per-
mits conditional statements about treatment effects for ran-
dom pretreatment group differences in response level reac-
tivity. ANCOVA may reduce the error variance in group
comparisons and consequently increase statistical power. In
this study, ANCOVA is a valid statistical procedure to test
the null hypothesis of no conditional mean differences
among groups because participants were randomly assigned
to experimental groups and the covariate (averaged rest pe-
riods) was assessed before any differential treatment had
begun.
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us to test the independent contribution of defensive-
ness in excess of anxiety effects and the independent
contribution of the Anxiety × Defensiveness interac-
tion, in addition to the anxiety and defensiveness main
effects. If one of the effects reached significance,
separate moderated regression analyses were calcu-
lated (Type I), including all effects up to the signifi-
cant effect. On the basis of these analyses, contrasts of
regression slope differences between fear and anger
conditions were calculated as well as simple regres-
sions within or across groups. Sequential regressions
were also calculated for responses during the rest pe-
riod.

A priori hypotheses were tested with simple regres-
sions by using the error variance from the overall
moderated regression analysis, including all effects up
to the effect being tested and an alpha of .05, one-
tailed. All other analyses were performed with an al-
pha of .05, two-tailed.

The interpretation of a significant Anxiety × De-
fensiveness interaction was facilitated by the calcula-
tion of regression equations for participants with
maximal and minimal STAI scores yielding two re-
gression equations for defensiveness as the only pre-
dictor. Then, maximal and minimal MC scale scores
were entered into these regression equations. Graphi-
cally, maximal and minimal defensiveness scores
were connected separately for participants with maxi-
mal and minimal STAI scores (see also Kelly, Beggs,
& McNeil, 1969). For all analyses, MC and STAI
scores were standardized across emotion conditions to
allow comparability between regression estimates of
the STAI and MC scale and to reduce nonessential
ill-conditioning, which may result from the correla-
tion between first-order predictors (e.g., x and z) and
interactions containing those predictors (e.g., xy; see
West, Aiken, & Krull, 1996). To test essential ill-
conditioning resulting from high correlations among
first-order predictors relationships, tolerances were
calculated. According to Myers (1990), multicol-
linearity is low when the variance inflation factor, the
inverse of the tolerance, is lower than 10 (tolerance �
.10). Because tolerances ranged between .67 and .95,
our results were not seriously affected by essential
ill-conditioning or multicollinearity.

Results

Manipulation Check: Comparison of Emotion
Conditions During Baseline

Baseline periods did not differ in means of emotion
self-reports. However, m. corrugator activity was

higher in the fear than in the anger group, t(76) �
2.87, p < .01.

Manipulation Check: Changes From Baseline

Physiological variables. In comparison with the
rest period, the fear and anger induction resulted in
pronounced changes in almost all physiological vari-
ables. As shown in Figure 1, during fear, we found an
increase in heart rate, t(37) � 10.12, p < .0001; sys-
tolic blood pressure, t(37) � 8.15, p < .0001; diastolic
blood pressure, t(37) � 2.73, p < .01; as well as a
decrease in preejection period, t(37) � 9.20, p <
.0001; and total peripheral resistance, t(37) � 4.85,
p < .0001. All of these changes reflect an enhanced
cardiac performance accompanied by a decrease in
vascular resistance. In addition, we found a decrease
in heart rate variability, t(37) � 8.37, p < .0001, as
well as an increase in the number of SCRs, t(37) �
7.34, p < .0001, reflecting vagal withdrawal and en-
hanced sympathetic activation, respectively. The m.
corrugator activity decreased, t(37) � 5.53, p <
.0001; and m. zygomaticus activity increased, t(37) �
4.25, p < .0001.

During anger, we found an increase in heart rate,
t(39) � 7.88, p < .0001, and systolic blood pressure,
t(39) � 10.19, p < .0001; as well as a decrease in

Figure 1. Change scores (induction period minus baseline
rest period) from standardized scores during fear and anger.
HR � heart rate; HRV � heart rate variability; PEP �
preejection period; SBP � systolic blood pressure; DBP �
diastolic blood pressure; TPR � total peripheral resistance;
SCR-No. � number of skin conductance responses; EMG
� electromyogram. Scales for HRV and PEP are inverted,
indicating larger activation with decreasing scale scores.
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preejection period, t(39) � 8.32, p < .0001, reflecting
enhanced cardiac performance. At the same time,
there was an increase in diastolic blood pressure,
t(39) � 4.03, p < .001. In addition, we found a de-
crease in heart rate variability, t(39) � 4.91, p <
.0001, and an increase in the number of SCRs, t(39)
� 3.78, p < .001. Finally, the m. corrugator activity
decreased, t(39) � 5.31, p < .0001; and the m. zygo-
maticus activity increased, t(39) � 4.53, p < .0001
(see Figure 1).

Self-reports of emotions. As shown in Figure 2,
during fear, we found increases in self-reported em-
barrassment, t(37) � 4.52, p < .0001; fear, t(37) �
3.92, p < .001; anger, t(37) � 2.99, p < .01; heartbeat,
t(37) � 3.86, p < .001; strain, t(39) � 9.14,
p < .0001; and displeasure, t(37) � 6.49, p < .0001.

During anger, we found increases in self-reported
embarrassment, t(39) � 5.33, p < .0001; anger, t(39)
� 7.88, p < .0001; strain, t(39) � 6.53, p < .0001;
and displeasure, t(39) � 7.31, p < .0001. In contrast
to the fear condition, self-reported fear and heartbeat
did not differ significantly from the rest period.

Manipulation Check: Comparison Between
Emotion Conditions

The comparison of fear and anger groups (see
Table 1) indicates that the emotion inductions were
successful. Self-reported anger was higher in the an-

ger group, whereas self-reported fear was higher in
the fear group. There were no other significant differ-
ences in self-report scales. During fear, heart rate re-
activity was higher and SCRs were more frequent
than during anger. Total peripheral resistance was
higher during anger.

Effects of Repressive–Defensive
Coping: Baseline

For heart rate, we found a significant Anxiety ×
Defensiveness interaction in the anger, but not in the
fear group (see Table 2). Figure 3 shows that repres-
sors had the highest heart rate, whereas participants
with maximal anxiety and defensiveness scores had
the lowest.

In addition, the number of SCRs was negatively
related to anxiety across both emotion groups. There
were no personality or Personality × Emotion effects
for self-reports of emotion.

Effects of Repressive–Defensive Coping:
Induction Periods

A priori hypotheses for physiological variables. It
was expected that during fear, repressors (or defen-
sive persons), compared with other personality
groups, would exhibit an increased heart rate reactiv-
ity, a larger increase in the number of SCRs, as well
as an increased activity of the m. corrugator supercilii.
As hypothesized, the Anxiety × Defensiveness effect
reached significance for m. corrugator activity, t(69)
� 3.93, p � .0001. As expected, repressors exhibited
the highest increase in m. corrugator activity com-
pared with all other participants (see Figure 4). For
heart rate reactivity and the number of SCRs, our
hypothesis could not be confirmed.

During anger, we expected a positive relationship
between defensiveness and blood pressure reactivity.
In addition, we hypothesized a negative relationship
between defensiveness and the activity of the m. cor-
rugator supercilii and a positive relationship with m.
zygomaticus activity. As expected, defensiveness was
positively related to diastolic blood pressure reactiv-
ity, t(71) � 3.29, p < .01, and m. zygomaticus activ-
ity, t(71) � 1.93, p < .05. For m. corrugator activity
and systolic blood pressure reactivity, our hypothesis
could not be confirmed.

Exploratory analyses for physiological variables.
In addition to our a priori hypotheses, we tested
whether the relationship between physiological vari-
ables and personality was moderated by emotion con-
ditions. As can be seen in Table 3, there was a sig-
nificant Defensiveness × Emotion effect for heart rate

Figure 2. Change scores (induction period minus baseline
rest period) from scale scores for emotion self-reports dur-
ing fear and anger. For bipolar scales (strain, displeasure), a
constant of 5 was added.
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variability. During fear, heart rate variability was
negatively related to defensiveness, whereas during
anger, heart rate variability was slightly positively re-
lated to defensiveness (ns). For diastolic blood pres-
sure reactivity, we found a main effect of defensive-
ness, which was primarily attributable to the positive
relationship between defensiveness and diastolic
blood pressure reactivity during anger (ns for the fear

Figure 3. Heart rate responses during baseline within the
anger group for persons with a combination of minimal
(min.) and maximal (max.) anxiety and defensiveness
scores. bpm � beats per minute; Rep � repressors; LA �
low anxious, HA � high anxious; DHA � defensive high
anxious.

Table 2
Significant Results of the Moderated Anxiety ×
Defensiveness × Emotion Regression Analyses for
Physiological Variables During Baseline

Variable Effect F a Emotion Estimate tb

HR A × D × Emotion 4.42*
Fear 1.45 0.75
Anger −3.92 2.36*

SCR-No. A 4.66* −0.65

Note. A � anxiety; D � defensiveness; HR � heart rate; SCR-
No. � number of skin conductance responses.
a df � 7, 70. b df � 75 for the anxiety effect, df � 74 for the
Anxiety × Emotion effect, df � 70 for the Anxiety × Defensiveness
× Emotion effect.
* p < .05, two-tailed.

Table 1
Comparison of Emotional Reactivity Between Emotion Conditions

Variable

Anger Fear

M SD M SD F a

Self-reports of emotionb

Embarrassment 2.47 2.08 1.94 1.47 1.62
Fear 0.94 1.07 2.43 1.72 21.01**
Sadness 1.24 1.29 0.89 1.45 1.27
Anger 4.04 2.83 1.26 1.46 28.58**
Heartbeat 3.27 1.78 3.90 1.99 2.04
Strain 1.51 1.61 1.93 1.37 1.56
Displeasure 1.31 1.42 1.13 1.64 0.28

Physiological reactivityb

HR 89.85 10.31 101.82 16.36 14.85**
HRV 0.86 0.86 0.74 0.66 2.28
PEP 119.30 13.41 113.28 14.70 3.52
SBP 129.58 6.21 130.26 8.64 0.16
DBP 81.33 6.71 79.63 6.36 1.30
TPR 964.01 193.15 860.31 138.70 7.24**
SCR-No. 6.59 2.25 9.65 3.27 22.92**
EMG corrugator 33.69 13.70 41.07 17.79 3.79
EMG zygomaticus 36.16 17.15 34.53 18.54 0.16

Note. Self-reports of embarrassment, fear, sadness, anger, and heartbeat vary from 0 (not applicable)
to 10 (completely applicable); self-reports of strain (tense vs. relaxed) and displeasure (positive vs.
negative) vary from −5 (completely applicable) via 0 (not applicable) to 5 (completely applicable). HR
� heart rate; HRV � heart rate variability; PEP � preejection period; SBP � systolic blood pressure;
DBP � diastolic blood pressure; TPR � total peripheral resistance; SCR-No. � number of skin
conductance responses; EMG � electromyogram.
a df � 2, 75. b M and SD adjusted for the rest period.
** p < .01, two-tailed.
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condition). During anger, but not during fear, the
Anxiety × Defensiveness effect reached significance
for total peripheral resistance reactivity, which was
primarily due to defensive high-anxious participants
(see Figure 5). M. corrugator activity was negatively
related to anxiety across both emotion groups. For m.
corrugator activity, we found a significant Defensive-
ness × Emotion effect: M. corrugator activity was

slightly positively related to defensiveness during fear
(ns) and slightly negatively related to defensiveness
during anger (ns). Finally, during fear, but not during
anger, the Anxiety × Defensiveness effect reached
significance for m. corrugator activity, as well.

A priori hypotheses for self-reports of emotion.
We predicted that during fear, repressors (or defen-
sive persons) would have lower scores in self-reports
of fear, strain, displeasure, and the bodily sensation of
a pounding heart than would other persons. In agree-
ment with this expectation, defensiveness was nega-
tively related to self-reported fear, t(71) � −2.50,
p < .01, and strain, t(71) � −2.21, p < .05. The Anxi-
ety × Defensiveness effect reached significance for
self-reported strain, t(69) � 2.09, p < .05, and dis-
pleasure, t(69) � 2.41, p < .01. As can be seen in
Figure 6, repressors had the lowest scores in self-
reported strain and displeasure, whereas defensive
high-anxious participants had the highest scores in
self-reports of these affects. For self-reported heart-
beat, our hypothesis could not be confirmed.

The hypothesis that during anger, defensive per-
sons would feel ashamed and embarrassed was also
confirmed.

Exploratory analyses for self-reports of emotion.
As can be seen in Table 4, the Defensiveness × Emo-
tion effect reached significance for self-reported em-
barrassment. Embarrassment was slightly positively
related to defensiveness during anger (ns) and slightly
negatively related to defensiveness during fear (ns).

Table 3
Significant Results of the Moderated Anxiety × Defensiveness × Emotion Regression
Analyses for Physiological Variables During Induction Periods

Variable Effect F a Emotion Estimate tb

HRV D × Emotion 5.00*
Fear −0.15 2.44*
Anger 0.05 0.84

DBP D 8.07** 2.14
TPR A × D × Emotion 5.53*

Fear −30.00 0.93
Anger 70.17 2.52*

EMG A 13.89** −6.60
corrugator D × Emotion 4.62*

Fear 3.33 1.33
Anger −3.90 1.46

A × D × Emotion 12.48*
Fear 10.34 3.93††
Anger −1.99 0.87

Note. A � anxiety; D � defensiveness; HRV � heart rate variability; DBP � diastolic blood
pressure; TPR � total peripheral resistance; EMG � electromyogram.
a df � 8, 69. b df � 72 for the defensiveness effect, df � 71 for the Defensiveness × Emotion effect,
df � 69 for the Anxiety × Defensiveness × Emotion effect.
* p < .05. **p < .01, two-tailed. ††p < .01, one-tailed.

Figure 4. M. corrugator activity (change scores) during
fear for persons with a combination of minimal (min.) and
maximal (max.) anxiety and defensiveness scores. Rep �
repressors; LA � low anxious; HA � high anxious; DHA
� defensive high anxious.
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The Anxiety × Emotion effect reached significance
for self-reported heartbeat. The sensation of a pound-
ing heart was positively related to anxiety during fear,
but not related to anxiety during anger. Finally, for
self-reported displeasure, there was a significant
Anxiety × Defensiveness effect, which was primarily
attributable to the fear condition (ns for the anger
condition, see Figure 6).

Correlational analyses within personality groups.
One interesting question is: How are response dimen-
sions (self-reports of emotion, physiological reactiv-
ity, behavioral affect represented by muscle activity)
related within each personality group and emotion

induction condition? Because the following analyses
were performed for exploratory purposes, we decided
to calculate simple correlation coefficients rather than
moderator analyses to get a clearer picture of the re-
lationships between response dimensions within Per-
sonality × Emotion groups. To contain the number of
statistical tests, we calculated an index for self-
reported negative affect by averaging self-reported
fear, heartbeat, strain, and displeasure. The intercor-
relations for these self-report variables ranged be-
tween .40 and .73 for the fear, and .27 to .68 for the
anger conditions. The correlation between self-
reported negative affect and self-reported embarrass-
ment in the fear and anger conditions were .49 ( p <
.01) and .71 ( p < .01), respectively. For self-reported
anger, the correlations were .35 ( p > .05) for the fear,
and .66 ( p < .01) for the anger condition. Physiologi-
cal variables were baseline adjusted and z-standard-
ized, except for the number of SCRs indicating gen-
eral sympathetic activation and heart rate variability
reflecting cardiac tone. We averaged z-standardized
scores of heart rate, preejection period (reversed in
sign), and systolic blood pressure, yielding an index
for beta-adrenergic reactivity. We calculated an index
of vascular or alpha-adrenergic reactivity by averag-
ing z-standardized responses of diastolic blood pres-
sure and total peripheral resistance. The intercorrela-
tions of the physiological variables composed of each
of the indexes ranged between |r| � .62 to .72 for
beta-adrenergic activity and were .41 for alpha-
adrenergic activity in the fear condition. In the anger
condition, the intercorrelations ranged between |r| �
.49 and .59 for beta-adrenergic activity and were .39
for alpha-adrenergic activity. On the basis of median
splits on the MC scale and the STAI, participants

Figure 5. Total peripheral resistance reactivity during an-
ger for persons with a combination of minimal (min.) and
maximal (max.) anxiety and defensiveness scores. Rep �
repressors; LA � low anxious; HA � high anxious; DHA
� defensive high anxious.

Figure 6. Self-reported displeasure and strain during fear for persons with a combination of
minimal (min.) and maximal (max.) anxiety and defensiveness scores. Rep � repressors; LA
� low anxious; HA � high anxious; DHA � defensive high anxious.
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were classified into low-anxious (n � 9 in the fear
and n � 9 in the anger group), high-anxious (n � 8
in the fear and n � 12 in the anger group), defensive
high-anxious (n � 10 in the fear and n � 9 in the
anger group), and repressor groups (n � 11 in the fear
and n � 10 in the anger group). Because of the small
sample size within each Personality × Emotion group,
scatterplots were visually inspected for outliers by
imposing a 95% bivariate normal density ellipse on
each scatterplot. Outliers were excluded from further
analyses.

Correlational analyses between response dimen-
sions revealed that for repressors in the fear condition,
self-reported negative affect was negatively related to
alpha-adrenergic reactivity (r � −.74, p < .01). Thus,
a low self-report of negative affect was accompanied
by strong increases in alpha-adrenergic activity. Dur-
ing anger, beta-adrenergic activity was positively re-
lated to m. corrugator activity (r � .70, p < .05).

For defensive high-anxious participants in the fear
condition, self-reported negative affect was strongly
positively related to m. corrugator activity (r � .82,
p < .01).

For low-anxious participants in the anger condition,
self-reported negative affect was positively related to
m. zygomaticus activity (r � .77, p < .05), and beta-
adrenergic activity was strongly positively related to
m. corrugator activity (r � .85, p < .01). It should be
mentioned that we found a similar relationship for
repressors in the anger condition (see above).

Finally, for high-anxious participants in the fear
condition, self-reported negative affect was positively
related to m. corrugator activity (r � .78, p < .05).
We found similar relationship for the defensive high-
anxious group (see above). During anger, self-
reported negative affect was positively related to beta-

adrenergic activity (r � .64, p < .05), to m. corrugator
activity (r � .72, p < .01), and was negatively related
to m. zygomaticus activity (r � −.63, p < .05).

Discussion

Results obtained during fear partly confirm those
that had been found in other studies in which socially
evaluative threat was induced (Barger et al., 1997;
Newton & Contrada, 1992) or in which repressors or
defensive persons had to deal with self-concept-
threatening topics (e.g., Asendorpf & Scherer, 1983;
Weinberger et al., 1979). It was expected that during
fear, repressors (or defensive persons), compared with
other personality groups, would exhibit an increased
heart rate reactivity and a larger increase in the num-
ber of SCRs as well as an increased m. corrugator
activity. We also predicted that repressors (or defen-
sive persons) would have lower scores in self-reported
negative affect such as emotion self-reports of fear,
strain, displeasure, and the bodily sensation of a
pounding heart. In line with these expectations, re-
pressors compared with all other participants showed
the largest increase in m. corrugator activity and had
the lowest scores in self-reported strain and displea-
sure. However, for heart rate and the number of SCRs,
our hypotheses could not be confirmed.

During anger, participants were directly confronted
with social disapproval, which was expected to be
very threatening not only for repressors but also for
defensive high-anxious participants. In line with the
results of those studies, in which we investigated re-
sponses to anger, frustration, or assertive behavior
(e.g., Fishman, 1965; Kiecolt-Glaser & Greenberg,
1983), we expected a positive relationship between
defensiveness and blood pressure reactivity. Because
some studies demonstrated that repressive–defensive
copers have difficulty with assertiveness and the open
expression of anger (e.g., Fishman, 1965; Kiecolt-
Glaser & Greenberg, 1983; Taylor, 1970), we hypoth-
esized a negative relationship between defensiveness
and m. corrugator activity. In addition, we expected a
positive relationship between defensiveness and m.
zygomaticus activity. This hypothesis was derived
from the assumption that defensive persons would try
to regain the appreciation from the experimenter and
to appease him with smiling. Finally, we hypothesized
a positive relationship between defensiveness and
self-reported embarrassment and shame. In accor-
dance with these expectations, defensiveness was
positively related to diastolic blood pressure reactiv-
ity. According to the model of Blascovich and To-

Table 4
Significant Results of the Moderated Anxiety ×
Defensiveness × Emotion Regression Analyses for
Emotion Self-Reports During Induction Periods

Variable Effect F a Emotion Estimate tb

Embarrass- D × Emotion 5.34*
ment Fear −0.53 1.69

Anger 0.52 1.59
Heartbeat A × Emotion 5.85*

Fear 0.87 2.44*
Anger −0.22 0.78

Displeasure A × D 5.32* 0.44

Note. A � anxiety; D � defensiveness.
a df � 8, 69. b df � 73 for the Anxiety × Emotion effect, df � 71
for the Defensiveness × Emotion effect, df � 70 for the Anxiety ×
Defensiveness effect.
* p < .05, two-tailed.

REPRESSION AND DEFENSIVENESS 297



maka (1996), this may indicate that high compared
with low-defensive copers appraised the situation as
rather threatening. Defensiveness was also positively
related to m. zygomaticus activity, but not to m. cor-
rugator activity, self-reported embarrassment, or shame.

An important prerequisite for the investigation of
repressive–defensive coping strategies during fear and
anger was the successful induction of these emotions.
Results demonstrated that this goal was met. The
comparison of the baseline rest period with the induc-
tion period revealed strong changes in almost all de-
pendent variables during fear and anger.

In addition, it could be shown that self-reported
fear was higher in the fear condition, and self-reported
anger was higher in the anger condition. Concerning
physiological variables, total peripheral resistance re-
activity was higher during anger than during fear,
whereas heart rate and the number of SCRs reactivity
was higher during fear compared with anger.

Exploratory analyses during induction periods
should reveal differences in the relationship between
the dependent variables and personality during fear
and anger. By and large, results of these analyses
showed that during anger, emotional responses of de-
fensive persons differed considerably from those
found during fear. During fear, but not during anger,
defensiveness was negatively related to heart rate
variability, indicating stronger vagal withdrawal for
high- compared with low-defensive persons. During
anger, but not during fear, defensive high-anxious
participants compared with other personality groups
showed a marked increase in total peripheral resis-
tance. As expected, the relationship between defen-
siveness and the Anxiety × Defensiveness interaction
on the one hand and m. corrugator activity on the
other hand was also moderated by emotion condi-
tions: M. corrugator activity was slightly positively
related to defensiveness during fear and slightly nega-
tively related to defensiveness during anger, and the
Anxiety × Defensiveness effect reached significance
for the fear, but not for the anger condition. Concern-
ing emotion self-reports, defensiveness was slightly
negatively related to embarrassment during fear, but
slightly positively related to embarrassment during
anger.

Overall, our results showed that the physiological,
emotional, and behavioral response patterns of repres-
sive–defensive copers strongly depended on the situ-
ational context realized. The most striking result of
the present study was that during fear, repressive–
defensive copers compared with other personality
groups showed high-behavioral and low self-reported

negative affect. However, during anger, high-
defensive copers showed low-behavioral negative af-
fect and even slightly higher self-reported negative
affect (e.g., self-reported embarrassment) compared
with low-defensive participants.

According to Weinberger (1990), contexts in which
repressors release their defenses have not yet been
identified. However, results of this study suggest that
for high-MC scorers, the direct confrontation with
disapproval, failure, and personal critique expressed
by an experimenter may result in an inability to avoid
the threatening aspects of the situation. This interpre-
tation is in line with a study of Baumeister and Cairns
(1992) in which low-anxious and high-anxious par-
ticipants as well as repressors were confronted with
positively and negatively valenced bogus personality
feedback that was allegedly either public (participants
were told that the data would be shown to their ex-
perimental partners) or private. The main dependent
variable was the amount of time participants spent
reading their personality feedback. It could be shown
that repressors who received threatening feedback pri-
vately spent the least time reading it, whereas repres-
sors who received the same feedback publicly spent a
long time reading it. With a thought-listing procedure,
it was demonstrated that repressors in the public con-
dition thought and worried about the partner’s (bad)
impression of them, whereas the nonrepressors were
unaffected by the favorability of the evaluation or of
the public nature of the situation. This study showed
that repressors prefer an avoidant self-deceiving strat-
egy when they receive negative feedback privately,
but when self-image-threatening information is public
knowledge, they pay close attention to it, think about
possible refutations, and ruminate particularly about
how other people perceive them. Thus, the audience
prevented repressors from ignoring threatening feed-
back. Even though the authors did not assess self-
reports of emotion, it is likely that repressors felt quite
embarrassed and ashamed in this situation (see also
Tremayne & Barry, 1994). Unfortunately, Baumeister
and Cairns (1992) had not included the defensive
high-anxious group, and therefore it is unclear wheth-
er their results would also apply to high-MC scorers in
general.

The results of the Baumeister and Cairns study are
in line with the considerations of Paulhus (1984), ac-
cording to whom the MC scale represents a mixture of
contrasting, and possibly conflicting, coping strate-
gies within the same individual. Similarly, according
to Warrenburg et al. (1989), high-MC scorers pursue
opposite cognitive strategies as they strive defensively
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both to protect their fragile self-esteem and to avoid
social disapproval. Intrapersonally, they would need
to avoid anxiety-arousing thoughts and feelings re-
lated to poor self-esteem; interpersonally, they would
need to attend to the potential revelation of these cog-
nitions so that they could attempt to avoid social dis-
approval by managing their impression on others.
These considerations implicate that in contexts in
which repressive–defensive copers are publicly con-
fronted with social disapproval, they seem to have a
defensive need for positive self-presentation and im-
pression management (Bonanno & Singer, 1990).
This interpretation is also in line with our finding that
during anger, high- compared with low-defensive per-
sons smiled to appease the annoyed experimenter.

Another striking result of the present study was that
main effects of defensiveness emerged not only dur-
ing anger but also during fear, possibly because of the
strong socially evaluative nature of the fear condition,
which might have been threatening not only for re-
pressors but also for high-MC scorers in general. In
addition, the defensive high-anxious group showed
the strongest increases in negative affect during fear
as well as the strongest increases in total peripheral
resistance during anger. These results implicate that
for future research, it is worthwhile to include the
defensive high-anxious group and to analyze effects
of defensiveness in addition to repression effects.

Although our results seem to be promising for the
study of repressive coping and defensiveness, it
should be mentioned that the generalizability of our
results is constrained by the fact that we studied only
female participants, the majority of whom were uni-
versity students. Concerning the gender of the partici-
pants, Kline, Allen, and Schwartz (1998) showed that
during the rest period, defensiveness correlated posi-
tively with relative left frontal electroencephalo-
graphic activation in women (see also Tomarken &
Davidson, 1994), whereas high-defensive men
showed relative right frontal activation. Jamner and
Leigh (1999) found that defensiveness was positively
correlated with resting plasma �-endorphin levels and
responses in men, but not in women. In addition,
Kline et al. (2002) found that defensiveness was as-
sociated with greater relative left frontal activation in
the presence of opposite-sex, but not same-sex experi-
menters. Because relative left frontal activation has
been associated with behavioral approach motivation
(e.g., Davidson, Ekman, Saron, Senulis, & Friesen,
1990), Kline et al. (2002) assumed that in the oppo-
site-sex condition high- compared with low-defensive
individuals were more strongly inclined toward posi-

tive self-presentation. These results imply that the na-
ture of defensiveness as a coping strategy may vary as
a function of gender as well as a function of the gen-
der by testing situation interaction.

Despite this caveat, our study has notable implica-
tions for future research. First, the sequential moder-
ated regression analysis approach used in this study
has several advantages compared with the conven-
tional ANOVA approach. First, the moderated regres-
sion analysis approach has increased statistical power
compared with a group design. Second, this approach
avoids the problems typically associated with the
rather artificial assignment of participants to certain
personality groups. Third, it circumvents the problems
associated with the two-dimensional classification of
participants when personality scales are correlated.
Finally, the Type I regression procedure has the par-
ticular advantage of having easily interpreted effects
that can be tested according to a theoretical model.

In addition, the present study has shown that it is
worthwhile to investigate defensiveness alone and in
combination with trait anxiety. Furthermore, this
study has demonstrated that future research should
realize situational contexts that bear an influence dif-
ferently on defensive versus repressive copers (e.g.,
contexts in which participants receive private and
public negative evaluation). Third, this study has
shown that it is worthwhile to select a broader array of
physiological, but also self-report variables. Fourth, to
investigate whether defensive–repressive copers actu-
ally pursue different strategies to protect their fragile
self-esteem and to avoid social disapproval, it would
be necessary to investigate the same participants in
two situational contexts that activate these strategies
to determine whether repressive–defensive copers ac-
tually change their coping strategies with avoidance
of negative affect in one situation and positive self-
presentation in another situation, or whether they con-
sistently use one coping style across situations.
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