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ABSTRACT
Previous research suggests that defensiveness involves decreased perceptual sensitivity
for intense or threatening stimuli, which is reflected in various perceptual and
electroencephalographic changes. Expanding on this theme, Kline, Schwartz, and
Dikman (1992) found that high defensive subjects evidence decreased perceptual
acuity for a putative human pheromone, androstenone (AND), proposing an olfactory
"perceptual defense" effect. Thus, the present study explored relationships between
performance and electroencephalographic parameters in a visual "perceptual defense"
paradigm, AND perception, and repressive-defensiveness. Except for in the spring,
high-defensive subjects were in general less perceptually sensitive for AND.
Excluding subjects run during the spring, detection accuracy for AND correlated
negatively with identification thresholds for unpleasant words. AND perception
tended to correlated positively with identification thresholds for sexual-taboo words.
In general, highest identification thresholds obtained for neutral and sexual-taboo
words, and lowest for pleasant and unpleasant words. Mean hit rates in a word
detection task were 0.19, 0.17, 0.24, 0.44, 0.65, and 0.80 for six ascending durations
(chance = 0.17). For the shortest three durations (<50.1 msec), low defensive subjects
had higher hit rates for neutral (NEU) versus unpleasant (UPLS), and sexual-taboo
(SEX) words. In contrast, HD showed lowest hit rates for NEU and highest hit rates
for SEX. At the longest three durations (>66.8 msec), LD showed lowest hit rates for

NEU and UPLS, and HD had lower hit rates for pleasant words (PLS) and SEX than
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did LD. Confidence increased with duration, but no significant defensiveness or word
category differences emerged. HD showed less alpha (8-13 Hz) in response to 50.1
msec masked words at posterior leads for SEX, UPLS, and especially PLS relative to
NEU, where LD showed essentially the opposite pattern. Alpha decreases for SEX
correlated significantly with <50.1 msec hit rates for SEX at 02, and correlated with
<50.1 hit rates for PLS and UPLS at Ol. In response to 100.2 msec duration masked
words, all subjects showed less alpha during SEX than during NEU, especially
posteriorly, which was somewhat right lateralized for HD. The results suggest that
defensiveness may involve unconscious supersensitivity to emotional content that

facilitates conscious subsensitivity to emotional content.
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INTRODUCTION

Repression is a core construct of psychoanalytic theory, the hallmark of which
is unconscious conflict. Freud's own usage of the term was essentially ambiguous. In
some Instances, used it to refer to conscious suppression of unacceptable cognition,
and at other times he implied that consciousness was not necessary for repression to
occur, and that repression was indeed an unconscious phenomenon (Erdelyi, 1990). It
is the latter implication, 1.e that "repression" specifically denotes unconscious
avoidance of cognition related to threat that has stirred much debate and scientific
inquiry (Maddi, 1989).

The Doctrine of Arguing Homunculi

Any Inquiry into unconscious processes must presuppose an understanding of
conscious ones. In the purest sense, this presupposition is currently not justified, and
criteria for consciousness are not well agreed upon. One thing most theorists do seem
to agree on is the premise of monism. Monism holds that consciousness takes place in
the brain, and that the mind is not separate from the brain. We haven't yet exorcised
the ghost from our conceptual machinery though. Even those who vehemently eschew
dualism seem to invoke some sort of Cartesian theater to explain consciousness.
Dualism is so pervasive in our thought and language, that even sentences like "I have
consciousness" imply that some disembodied "I" possesses a something called
"consciousness." To this day "I", or the "self" is so reified in psychology, that we

skirt the very issue that is central to any psychological theory that posits a self. We
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pay lip service to a monistic perspective, but are closet dualists.  As Dennett (1990)
would say, we are still locked in the Cartesian theater.

We can smugly point at Descartes, who posited that our disembodied souls,
made of magical, non-material soul stuff interact through our pineal glands with our
brains a miraculous cavalcade of neuromuscular hydraulics. This disembodied soul,
“I", in essence watches moving pictures as they enter our sensorium. Descartes
reasoned that he could not merely be his brain, because his "I" engaged in the process
of thinking. Well, that's just absurd, isn't it? It's a good thing we're beyond that
now! Are we really beyond this? When we so set up Descartes's view as a straw
man, we miss the fact that he made a more fundamental conceptual mistake. His
biggest mistake was not that he chose the pineal gland as the site of the mind/brain
interaction, but that he posited such an interaction in the first place. The Cartesian
theater sets up an infinite regress of homunculi in the head... Who views the events
of the viewer?

Infinite regress becomes more problematic in the context of unconscious
defenses. Problems inherent with properly framing consciousness aside, the additional
paradox remains that in order for something to be denied to awareness, awareness of
the material to be denied has to take place at some level. As absurd as they may
seem, early conceptualizations of such processes had the ego serving as the mind's
Henry Kissinger when the id and superego battled about what movie was to be played

in the Cartesian theater, and just who would be the patrons. Bruner (1990) referred to
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this problem as the "paradox of the judas eye," after the holes in the walls of the
speakeasies through which the bouncers peered in order to screen police and other
unwelcome visitors from admittance. Simply stated, the problem is thus: If there is
some sort of gate keeper for consciousness, who is keeping the gate for the gate
keeper?

The paradox of the judas eye is most problematic when an implicit dualistic
perspective 1s adopted, and hypothetical mental constructs are reified. The concepts of
neural gating (e.g. Hernandez-Peon, Scherrer & Jouvet, 1956), levels of processing
(Erdelyi, 1974) and dissociable (e.g.implicit and explicit) systems of memory and
perception (Kihlstrom, Barnhardt, & Tataryn, 1992) allow for more tenable
hypotheses of repression on neurophysiological and cognitive levels that potentially
avoid infinite regress. However, even though the components of these systems are
no longer the reified constructs of Freudian psychohydraulics, nor the mystical
constructs of Cartesian pineal hydraulics, there is no agreement as to whether
unconscious and conscious perceptual and memory systems are structurally or
functionally distinct (e.g. Jernigan & Ostergaard, 1993).

The above caveats noted, attempts to map repressive processes onto
neurophysiological ones seem a fruitful means of conceptualization. Schwartz (1990)
has hypothesized that repression is reflected in a selective, yet preconscious
"disattention” to stimuli that are intense and/or threatening. Such disattention may be

triggered by rudimentary, properties of a stimulus that are devoid of overt meaning,
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yet still threatening, e.g. intensity and pain (Kline, Schwartz, Fitzpatrick, & Hendricks,
1993; Jamner and Schwartz, 1986), and may be reflected in neural gating (Kline, et al,
1993).

MEASUREMENT OF REPRESSION

Perceptual defense/vigilance paradigms

The beginnings of one of the most commonly used psychometric schemes (e.g.
Weinberger, Schwartz, & Davidson, 1979) for measuring repression might lie with the
advent of what came to be known as "perceptual defense/vigilance" paradigms (see
Greenwald, 1992; Erdelyi, 1974; Bruner & Postman, 1947, Lazarus, Eriksen & Fonda,
1951; McCleary & Lazarus, 1949; McGinnies, 1949). Basically, such paradigms
typically involve presentations of conflict-related and control stimuli via a
tachistoscope at varying durations ranging from subliminal to supraliminal. Studies
reported perceptual defense if the conflict laden stimuli required longer presentations
for a subject to report recognition, and perceptual vigilance if the opposite finding was
obtained (Erdelyi, 1974).

Although the initial studies of this nature were conceived to measure primary
repression or perceptual defense, contradictory findings, i.e. those that found decreased
recognition thresholds for unpleasant stimuli led Bruner and Postman (1947) to posit
two opposite mechanisms, i.e. perceptual defense and perceptual vigilance. More will
be said about perceptual defense later. For now, it is important to note how this

bipolar conceptualization of defenses influenced attempts at defining them
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psychometrically.

Repression-Sensitization and Anxiety Scales

The perceptual defense/vigilance literature found it's psychometric parallel with
Byrne (1961). Byrne constructed the repression/sensitization (RS) scale with the
intention of measuring what many conceived as a homogeneous, bipolar dimension of
defensiveness, with extreme hypervigilance to threat on one end (sensitization), and
avoidance of it (repression) on the other. "Repression" in this sense is a rubric for
desensitization defenses such as repression and denial. Similarly, "sensitization"
subsumes approach defenses, such as intellectualization and reaction formation (Maddi,
1989).

The concept of a homogeneous, bipolar dimension of defensiveness was soon
called into question, however. It was discovered that the Byrne Repression-
Sensitization Scale (RS), the Taylor Manifest Anxiety Scale (TMAS), and the Eysenck
Personality Questionnaire's (EPQ) Neuroticism Scale load on a common factor, are
highly intercorrelated and appear to measure essentially the same construct (Golin,
Herron, Lakota & Reineck, 1967). This construct has been described as neuroticism
(Eysenck & Eysenck, 1987) and emotional maladjustment (Millimet, 1970; 1972).

With the finding that RS was for all intents and purposes psychometrically
identical to anxiety scales, researchers concluded that scores at the high (sensitization)
end of the scales accurately described individuals who were characterized by high

anxiety and sensitization defenses, and that scores on the low (repression) end were
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ambiguous (Weinberger, et al., 1979). That is, scores on the repression end, although
possibly indicating repression per se, could also denote dissimulation, or successful
emotional adjustment.

The Marlowe Crowne and "Lie" Scales

To deal with the problem of ambiguity at the repression pole of the RS
dimension, researchers such as Schill, Emanual, Pedersen, Schneider and Wachowiak
(1970) have combined the Marlowe-Crowne Social Desirability Scale (Crowne &
Marlowe, 1964, MCSD) with the RS scale in an attempt to separate repressors from
those who were truly low anxious. This practice was soon criticized (Millimet &
Cohen, 1973). The gist of the criticism was that repressors, defined as high MCSD
low RS scorers, were merely those who scored at the extreme low end of the RS
dimension, and the MCSD therefore does not add anything to the interpretation of the
RS dimension.

Weinberger, Schwartz and Davidson (1979) reasoned that confounding
repressors with true low anxious subjects led to mixed findings obtained for low
anxious subjects. Initial studies that led to this practice came out of observations that
subjects obtaining extremely low scores on various anxiety and depression indices
showed facial EMG responses that were more similar to such responses of anxiety and
depression patients than more moderately low scorers (G.E. Schwartz, personal
communication, November, 1991). The relationship described by Schwartz wasb

essentially a "U" shaped function, much as what Byrne (1961) originally
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conceptualized. Thus in light of the typically obtained correlation of about -.3
between the TMAS and the MCSD, it seemed as though anxiety and defensiveness
may have indeed been homogeneous (Millimet & Cohen, 1973).

Many of the later findings (cited in Schwartz, 1990) relating to defensiveness
were hinged on the meaning of scales such as the MCSD, independent of their pairing
with anxiety scales. In these studies, effects were discovered that generalized to
defensive high anxious subjects, calling into question the assumption that repression
per se occurs only for subjects reporting low levels of emotional distress.

Thus, the Marlowe Crowne and related instruments are important for present
conceptions of defensiveness. However, the authors of the test originally intended
their instrument to measure socially desirable responding. Similarly, Eysenck and
Eysenck (1976) originally intended the Lie scale of the Eysenck Personality Inventory
(EPI-L) to address dissimulation. The current interpretation of the scales as tapping
defensiveness is far removed from the original intentions of the scales.

There is some suggestion that the MCSD can be divided on the basis of self-
deception and impression management (Paulhus & Reid, 1991), rendering findings
based on it ambiguous. This suggestion is problematic. For one, the factors derived
are rationally named based on the face validity of the items. Further, "impression
management" should be expected to correlate negatively with psychopathology. It is
untenable to suggest that someone wanting to look good would consciously admit to

psychopathology. According to Paulhus and Reid (1991), their self-deception
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construct correlates negatively with overt psychopathology whereas the EPI L scale
correlates most strongly with "impression management." Given that the EPI L scale
does not correlate with psychopathology scales (Eysenck & Eysenck, 1987), the
separation of self-deception and impression management on the basis of item analyses
alone seems suspect.

It should be noted that no general agreement exists as to how interchangeable
are the EPQ Lie (EPQ-L) or EPI-L scales and the MCSD. Schalling, Edman, and
Asberg (1983) reported that the MCSD and the EPQ-L correlate highly and define a
common factor separate from neuroticism. Plante and Schwartz (1990) found a
significant positive correlation between the EPI-L scale and the MCSD, but because
the correlation was not extremely high (r=.54), they concluded that the two scales
measured different aspects of defensiveness. However, the EPI-L scale has few items
(10 or 11 items, depending on the form), and the moderate correlation may have been
reflective of a reliability ceiling or range restriction.

Thus it is not clear if MCSD and EPI-L (or the later EPQ-L scale) measure the
same construct, although they correlate highly enough to suggest that they measure at
least related constructs. Although the comparability of the two scales is not clear as
yet, what does seem clear is that dissimulation ("other deception") is not sufficient to

account for what the scales measure.
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The Psychometrics of Repressive/Defensiveness: The State of the Trait

In sum, the repression literature is built largely on two types of scales that are
thought to measure anxiety and defensiveness. It is the "defensiveness" dimension
that is most relevant to the discussion that will follow. Specifically, discussion will
focus on data that bear on the relationship between repressive and defensive coping
styles and alterations in sensory processing. The general theme of the findings is that
high defensive individuals show decreased sensitivity to threatening, painful,
unpleasant, and/or sexually relevant stimuli. Ironically, these findings take the

literature full circle back to the issue of perceptual defense.



A NEW LOOK AT THE "NEW LOOK AT THE NEW LOOK"

The early perceptual defense literature employed taboo words, especially
sexually toned words, and was therefore heavily criticized for being confounded with
response bias. It was argued, and rightfully so, that because people generally feel
uncomfortable saying obscene words, they would want to be absolutely sure before
doing so. This criticism has been addressed by various means, e.g. by having subjects
choose from pairs or lists of equally valenced words (Bootzin and Natsoulis, 1965), by
employing a signal detection framework (Dorfman, 1967), or by having subjects detect
neutral stimuli imbedded in sexual versus non-sexual pictures (Holroyd, 1972).

Recall that repression specifically implies avoidance of unpleasant stimuli.
Thus, if repression or repressive coping per se are valid, avoidance must be shown for
unpleasant, but not for pleasant stimuli. Kitayama (1990; 1991) has reported that
affect impairs perception if words are infrequent (more so if they are unexpected as
well), and enhances perception if the words are frequent and expected. However, he
reported no differences between positive and negative words, and argued that the
valence of affect (positive or negative) is not important for word perception. Affect,
in this view, provides a context-specific cue that can impair or facilitate stimulus
perception, depending on the cognitive set, but irrespective of the valence of the affect.
Such an argument runs counter to the notion of defense, which would clearly predict
effects for negatively affectively charged stimuli.

Kline (1991) presented non-taboo pleasant and unpleasant words matched for
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familiarity to 29 undergraduates. 15 pleasant and 15 unpleasant words were selected

from Handbook of Semantic Word Norms (Toglia & Battig, 1978). He did not

employ a neutral word category. Contrary to the findings of Kitayama (1990), Kline
(1991) found higher recognition thresholds for unpleasant versus pleasant words.
However, because recognition thresholds and not hit rates were examined, response
bias could have been an issue. On the other hand, the words were not taboo, which
makes response bias a less likely explanation.

Defensiveness: Perceptual and Neurophysiological Defense

A growing body of evidence suggests that repressive/defensive coping is
associated with alterations in sensory and perceptual processing (eg. Schwartz, 1990;
Wexler, Warrenberg, Schwartz, & Jamner, 1992; Kline, Schwartz, Fitzpatrick, &
Hendricks, 1993). However, surprisingly few studies done to date bear on the
relationship between repressive/defensive coping and perceptual defensiveness per se.
The first relevant study comes from Crowne and Marlowe (1964).

Crowne and Marlowe (1964) found that subjects scoring in the top 50%ile on
the MCSD (High Defensive) showed higher recognition thresholds for taboo words
than lower 50%ile MCSD (Low Defensive) scorers when they thought that the
experiment was examining social disapproval, and that there was no effect for
defensiveness when subjects thought the experiment was examining perceptual speed.
Further, subjects who thought that the experiment was examining social disapproval

admitted to response withholding more often than subjects who thought that the



22
experiment involved perceptual accuracy. However, there was no difference between
high and low defensive subjects with regard to admission of response withholding.

Thus, according to the results obtained by Crowne and Marlowe (1964), it
would seem that given expectations of social disapproval, response bias can affect
recognition thresholds for taboo words. The effect for defensiveness in this condition
isn't readily attributable to response bias however (at least there was no difference in
admission of response withholding), and could be due to a self-deceptive inaccuracy of
perception when threatened with social disapproval. On the other hand, high defensive
subjects may have engaged in more response withholding without admitting it.

Bootzin and Stevens (1967) used a forced-choice procedure which minimized
the effect of response biases upon visual perceptual accuracy. Affective connotations

of the stimuli (random forms) were established through success-failure manipulations.

"Représsors" ana "sensitizers" were identified as such with the Byrne RS scale. A
perceptual vigilance effect obtained for the first third of the experiment. Repressors
and sensitizers (i.e. high and low anxious subjects) did not differ. The lack of
difference could have been due to confounding repressors with true low-anxious
subjects (Weinberger et al., 1979).

Schill and Althoff (1968) found that repressors (defensive low anxious
subjects) had significantly higher perceptual thresholds for sexual sentences masked by
white noise (eg. "you have secretly desired the sexual love of your mother") than

either true high anxious or true low anxious subjects. However, there was no

o vt v B N rnmime s o
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difference in the recognition of neutral sentences (eg. "your clothing is hardly ever out
of style") or aggressive sentences (eg. "you have weakened yourself by too much
abuse") as a function of personality group. Unfortunately, the details of this study
were poorly reported, and few conclusions can therefore be drawn. Furthermore, the
exemplar sexual sentence provided is a poor example of a specifically sexual sentence.
Although possibly of direct relevance to Freudian oedipal considerations, it may have
been that the mere thought of sex with mother was simply disgusting to the subjects,
who would have been understandably reluctant to report hearing about it. This
criticism is especially salient because of the threshold measure employed by the study.

Schill, et al. (1970) measured sexual verbal responses of male introductory
psychology students given in free association to double entendre words (eg. pussy and
screw). High defensive subjects, both high and low anxious, gave fewer sexual
associations to the double entendre words than did low defensive subjects. This effect
did not depend on whether or not the experimenter was male or female. As with the
Schill et al. (1968) study, the results of this study can be explained equally well by
response withholding and self-deception.

Holroyd (1972) examined the relationship between the Byrne R-S scale, the
MCSD, and a perceptual defense task. He found that defensive low anxious subjects
(repressors) had significantly higher thresholds than true low anxious subjects for
numbers associated with sexual pictures relative to numbers associated with nonsexual

pictures. True low-anxious subjects had significantly higher recognition thresholds
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for numbers associated with sexual pictures relative to numbers associated with
nonsexual pictures than sensitizers (high anxious subjects). No significant effects of
sex or sex by group were found. These results support a defensiveness interpretation
for the MCSD. Furthermore, the method employed seems to have reasonably
minimized the response bias criticism.

Kline (1991) included a comparison between high and low defensive subjects
(the top third and lower two thirds on the EPQ-L scale, respectively). Unlike Holroyd
(1972), Kline (1991) also included a defensive high-anxious group. ANOVA
conducted on anxiety (high-low), defensiveness (high-low), and word category
(pleasant-unpleasant) revealed that the interaction between pleasantness and
defensiveness was in the expected direction (i.e. it was expected that high defensive
individuals would show greater perceptual defense), but was non significant F(1,24) =
1.87, p=.18 . To correct for potential differences in recognition thresholds for
unpleasant vs. pleasant words that were due to intrasubject variance, Kline (1991)
employed MANOVA with anxiety and defensiveness as between subjects factors, and
the means and standard deviations for recognition times as dependent variables.
There was a significant multivariate main effect for defensiveness. On Roy-Bargman
stepdown analysis, the mean for unpleasant words showed a significant effect after
accounting for variance due to the other dependent variables. Thus although the effect
was subtle, high defensive subjects did have increased recognition thresholds for

unpleasant words in this paradigm.
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Although Kline (1991) did not completely avoid the problem of response bias,
it seems less likely that response bias was due to unwillingness to say dirty words.
Thus, although slight, there was a tendency for high defensive subjects to require
increased presentation times before accurately reporting unpleasant words.
Furthermore, the instructions given to the subjects before the experiment made it likely
that subjects generally thought that the experiment involved perceptual accuracy, and
seem contrary to the findings of Crowne and Marlowe (1964) in that respect. On the
other hand, just as in Crowne and Marlowe (1964), the results were consistent with the
hypothesis that high defensive subjects show decreased perceptual sensitivity for
threatening material.

Jamner and Schwartz (1986) found that although high defensive subjects (as
measured by the EPI L scale) showed comparable sensory thresholds for electric
shock, they showed elevated pain thresholds and pain tolerance levels. The difference
in pain tolerance thresholds for high defensive subjects was more than two fold!
Where low defensive subjects reached their tolerance level, high defensive subjects
began only to report discomfort.

Kline et al. (1993) found that high defensive subjects showed diminished
auditory evoked potential (P2) amplitudes to high intensity (94 and 104 dB), but not to
low intensity (74 and 84 dB) tones. NI amplitudes did not differ between the groups.
Thus, although the intensity of the stimulus was registered in its entirety (N1) , the

impact of the high intensity stimuli was then attenuated (P2). The results are
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consistent with registration and subsequent gating of intense, threatening stimulation
at the level of the cortex by high defensive subjects. Furthermore, because the
attenuation occurred so early in the ERP, it seems likely that the effect was
preconscious.

High defensive subjects have also been found to differ with regard to their
resting EEG as well as on the evoked potential measure ( Schwartz, Schwartz, Kline,
& Eichling, 1992). The general pattern of these findings, is decreased alpha power in
the frontal regions for high defensive subjects.  As will be mentioned later, this could
relate to strategies for conscious disattention to threatening situations. For instance,
this effect (Schwartz et al., 1992) appears to be more pronounced for high defensive
individuals for the first part of the experiment, when the demand characteristics of the
EEG recording session are likely the most acutely stressful. This will be discussed in
the context of EEG correlates of processing unconscious stimulation in the next
section.

Shevrin (Shevrin & Fritzler, 1968) has reported evoked potential evidence for
subliminal registration of stimuli, as well as evoked potential correlates of
repressiveness (Shevrin, Smith, and Fritzler, 1969). The gist of the repressiveness
findings is that high repressive subjects showed a smaller ERP amplitude (it is hard to
know which peaks he was observing, because of unconventional measures and
nomenclature) in response to a subliminal stimulus, and 2.) a greater amplitude to the

same stimulus when supraliminal. Unfortunately, Shevrin et al. (1969) determined
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repressiveness by a diagnostic assessment protocol based on the Rorschach and
clinician ratings, which may or may not correlate with the MCSD (Luborsky,
Crits-Christoph, and Alexander, 1990).

Androstenone Anosmia: Olfactory Perceptual Defense?

The studies discussed so far involve stimuli of threatening, unpleasant, or
painful content in auditory, visual, and somatosensory modalities. Such modality
nonspecificity of defensiveness effects argues for a general tendency for avoidance of
intense or threatening stimuli in high defensive individuals. Although the so called
"minor" senses are less studied in general, they could be of particular relevance to
defensiveness. The notion of "smelling fear" is common, and probably more accurate
than many of us realize. Indeed some animals are exquisitely sensitive to olfactory
alarm cues (Alcock, 1989), although it is not clear if such is the case for humans. If
such is the case, then given the smell of something potentially threatening, high
defensive subjects may deny such stimuli to awareness as well.

Androstenone (5-a-androst-16-en-3-one; or AND) and its derivatives are
putative human sex pheromones which have an offensive urinous, sweaty odor for
those who are osmic for them (Wysocki & Beauchamp, 1984; Cowley & Brooksbank,
1991). Roughly 50% percent of adults are specifically anosmic to AND, |5 % detect
a subtle odor and are not offended by it, and the remaining 35% are highly sensitive to
it, detecting less than 200 parts per trillion in the air (Wysocki & Beauchamp, 1984).

Filsinger, Braun, Monte, and Linder (1984) found that given exposure to AND,

N
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men rated a stimulus male as more passive, and women rated themselves as less sexy.
Cowley and Brooksbank (1991) found that women rated exchanges with men as more
positive after exposure to the alcohol form of AND (5-a-androst-16-en-3-0l). These
results suggest that androstenone affects social perception and cognition.

Unfortunately, Filsinger et al. (1984) did not include anosmics in their analyses,
and though Cowley and Brooksbank did not exclude anosmics from their sample, they
did not analyze their results separately. Androstenone anosmics show EEG
registration of androstenone, even in the absence of being able to detect it reliably
(Schwartz, Kline, Dikman, Wright, & Polak, 1992; Schwartz, Kline, Dikman, & Polak,
1993), which suggests that the anosmia is at least in part centrally mediated. Thus,
AND may affect social and self-perceptions among AND anosmics as well, in the
absence of conscious awareness of any effect.

Kline, Schwartz, and Dikman (1993) reasoned that if androstenone is
pheromonally active in humans, defensive subjects may be less osmic for it. 48 male
and female undergraduate volunteers participated in the study. Subjects were
designated as high defensive if they scored > 7 on the Eysenck Personality
Questionnaire L scale. Subjects smelled pairs of bottles containing silicone (SIL)
paired with high and low concentrations of iso amyl acetate (IAA), high and low
concentrations of androstenone (AND), and silicone-only. Each of the five pairs was
presented to the subjects eight times (order was counterbalanced with a modified Latin

square), and each subject sniffed each bottle in each presentation twice. Subjects told
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the experimenter which hand that they believed the odor was n, and rated the odor's
intensity and their confidence in their responses on a 0-10 scale.

Analyses of variance revealed no significant differences between high and low
defensive groups for high or low IAA, SIL only, or low AND trials. However, low
defensive subjects had significantly higher correct detection rates, rated high AND as
more intense, and had more confidence in their responses than high defensive subjects.
High defensive subjects showed near chance detection rates to high AND, whereas low
defensive subjects showed significantly above chance detection rates (figure 1). These
results are consistent with the hypothesis that repressive and defensive styles are

associated with decreased sensitivity to sexual and/or unpleasant stimuli.
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Figure 1. Hit rates for androstenone (AND) and iso amyl acetate (IAA) for high and
low defensive subjects across three waves of subjects (Kline, Schwartz, and Dikman,
1993).
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QUESTIONS FOR THE PRESENT RESEARCH

The above review of research findings converges on the themes of perceptual
defensiveness in repressive and defensive coping styles, modality specificity of
perceptual defensiveness as a stylistic tendency, and neurophysiological substrates of
the process of repression. In general, defensiveness may involve active inhibition of
the processing of sexual or emotionally negative stimulation, and such inhibition may
have physiological substrates.

Thus, the present study addressed relationships between perceptual defense,
androstenone perception, anxiety, and defensiveness. The specific sets of questions
were : 1.) Will high defensive subjects be less sensitive to androstenone and show
visual perceptual defense in a paradigm that minimizes response bias? This question
essentially speaks to replicability and generality of previous findings (i.e. Kline, 1991,
Kline, Schwartz, and Dikman, 1993). 2.) Do perceptual defensiveness and sensitivity
for androstenone represent correlated stylistic tendencies? Such a correlation would
suggest that androstenone anosmia may indeed be mediated by a modality non-specific
"perceptual defensiveness." Because of the design of the present study, some
secondary, exploratory questions relevant to the neurophysiological active inhibition
hypothesis could also be posed, namely: 1.) Does valence of affect selectively impact
word perception, and if so, how is this relationship affected by stimulus duration and
coping style? 2.) Does the alpha rhythm of the EEG show evidence of discrimination

of subliminal and supraliminal word stimuli on the basis of the words' affective
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valences? 3.) Do high defensive individuals show differences in EEG registration of

subliminal and supraliminal affective stimuli?
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METHOD

Subjects

66 subjects (43 women and 23 men) were recruited from among volunteers
from introductory psychology classes at the University of Arizona. Subjects either
received course credit or were paid for their participation. Subjects were screened for
grossly normal smelling, excellent English skills, and reported having normal or
corrected to normal vision. Two subjects were excluded from EEG analyses because
of excessive ocular artifact, and one was excluded because of technical problems that
made the data unusable. Of the original 66 subjects in the sample, 52 subjects (36
women and 16 men) had a complete combination of personality questionnaire, word
response and EEG data. All 66 subjects were included for the analyses of odor
response data.
Materials

Questionnaires

Subjects completed the Eysenck Personality Questionnaire (EPQ) and the
Marlowe Crowne Social Desirability Scale (MCSD). Both the EPQ L and the MCSD
were given in order to assess their comparability. All analyses were performed on the
EPQ N and L scales as respective measures of anxiety and defensiveness.

Stimuli

Words were selected from Kitayama (1991b) from among lists of pleasant,

unpleasant, and neutral words. Kitayama (1991b) has obtained separate norms on the
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pleasantness of these words, and all have frequencies of less than 68 occurrences per
million according to Francis and Kucera (1982). Sexual/taboo words were chosen to
match the other words for length, and all have frequencies of less than 68 occurrences
per million (Table 1).
Apparatus

Stimuli were presented on a Leading Edge DLT/386 SX with a standard VGA
color adapter and an Identity .41 dpi VGA monitor.Presentation of a random letter
forward mask, a target stimulus, and a random letter backward mask to were
synchronized with the refresh cycle of the monitor. The order of word presentation
varied randomly, such that no two subjects received the presentation in the same
order. Each presentation consisted of a 50 msec random letter forward mask, a target,
and a 50 msec random letter backward mask. The letters for mask and target words
appeared on the computer screen set at minimal contrast in block-style capital letters
0.5 cm high. Masks are used in this paradigm in order to control for computer screen
and retinal decay times. The initial presentation time for each word is determined by
the refresh cycle of the monitor (at 60 HZ refresh rate, this was 16.7 msec), and each
successive presentation was incremented by 16.7 msec.

Wide mouthed clear glass bottles were used for odor presentation. Iso Amyl
Acetate (IAA) was presented in two concentrations which we have determined to be
subliminal and supraliminal (.04 ppm and 200 ppm) in previous work, and

androstenone was presented at 1.0 and 500 ppm concentrations.
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Table 1: Words used in the present experiment, and their frequencies in occurrences
per million (in parentheses) according to Francis and Kucera (1982). Words not
appearing in the manual were assigned a frequency of 1.

Pleasant
Comedy (41)
Wisdom (44)
Talent (68)
Prize (34)
Cash (32)
Joke (27)

Mixed
Sperm (1)
Penis (1)
Blame (32)
Fault (29)
Smile (56)
Enjoy (44)

Mean Frequencies:

Pleasant
36.5

Unpleasant
Cancer (24)
Injury (38)
Terror (24)
Guilt (33)
Ugly (21)
Fool (35)

Unpleasant
292

Neutral
Border (30)
Margin (16)
Detect (28)
Label (20)
Bone (53)
Wire (11)

Neutral
26.3

Taboo/Sexual
Orgasm (8)
Vagina (10)
Breast (9)
Semen (1)
Fuck (1)
Cunt (1)

Taboo/Sexual
5.0
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Procedures

Day 1: Odor data collection

Subjects were instructed to wash their hands with a relatively odorless soap
provided by the experimenter before beginning the procedures. After being fitted with
an electrode cap (described below), subjects were given the following instructions:

"I am going to give you some bottles to smell. Two bottles will be placed on
the table in front of you, one to your left, and one to your right. One of the bottles
contains silicone, and the other contains silicone plus an odor. When I set the bottles
down, I will instruct you as to which bottle that you are to sniff first. You are not to
sniff a bottle at that time, but remember which hand you are told to start with. Take
the bottle to your left in your left hand, and the one to your right in your right hand.
Place the bottles against your chest, and close your eyes. When I say, "begin", bring
the bottle close to your nose, taking care not to touch the bottle to your nose. Take
one steady sniff of the bottle, and when I say "switch" ,take that bottle away from
your nose and bring the other bottle near your nose, again taking care not to touch the
bottle to your nose. The hand alternations will be such that you smell each bottle
twice."

With their eyes closed, subjects sniffed two bottles, one with an odorant plus
solvent, the other with only the solvent. They began sniffing a bottle in one hand,
sniffed the bottle in the other hand, and repeated the sequence for a total of two sniffs

per bottle per trial. The inter-sniff interval, and the inter-trial interval varied
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depending on the subject. Each sniff was two seconds in duration. After each
presentation, subjects indicated which hand they thought the odor was in (forced
choice), their confidence in their choice, and the odor's intensity on a zero to ten scale.
To control for order of presentation and hand bias, odors were presented in a
partially counterbalanced design as in table 2. The order of presentation of the blocks
was counterbalanced, and this order is presented in table 3. As can be seen from table
3, each subject was presented with 16 trials of a subliminal concentration of IAA
(concentration = .04 ppm), 8 trials of a subliminal concentration of AND, determined
in previous research in subjects osmic for AND (concentration = 1.0 ppm) presented
double blind, 8 trials of a supraliminal concentration of IAA (concentration = 200
ppm), and 8 trials of a supraliminal concentration of AND for AND osmic subjects
(concentration = 500 ppm). At the time of testing both subjects and experimenters
were blind to the identity of the fragrance and control bottles in the two pairs of low

IAA bottles. After the first 40 trials, subjects were given a S minute break.
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Table 2: Design for the presentation of odors in the olfaction experiment.

TRIAL
Series 1 2 3 4 S
A AA-B-RR AA-P-RR AN-B-RL AN-P-LR AA-B-LL
B AN-B-RR AA-B-LR AA-B-LR AA-P-RL AN-P-LL
C AN-B-LL AA-P-LR AA-B-RL AN-P-RR AA-B-RL
D AA-B-RR AN-B-LR AA-P-LL AA-B-LL AN-P-RL

AN=ANDROSTENONE

P=SUPRATHRESHOLD

LL=BEGIN WITH LEFT, ODOR IN LEFT

AA=AMYL ACETATE

LR=BEGIN WITH LEFT, ODOR IN RIGHT
RL=BEGIN WITH RIGHT, ODOR IN LEFT
RR=BEGIN WITH RIGHT, ODOR IN RIGHT

B=SUBTHRESHOLD

The above table represents one block of stimuli. Each cell contains a trial, and each
row represents a series. Each subject received two blocks, with the orders chosen at

random.
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Day 2: Word Data Collection

Two tasks were given with the same stimuli: an identification task, and a
detection task. We employed the identification task, because of the interest in
comparing these data to those of Kline (1991). Further, the identification task allowed
for collection of EEG while subjects were naive to the specific word that was to be
presented. The second task was a detection task, and was designed to control for
response bias, i.e. by having subjects choose from among equally valenced
alternatives.

Identification Task

Subjects were fitted with an electrode cap, brought into a dim testing room and
seated in a recliner 90 cm from the presentation screen (measured from the subject's
nasion to the center of the screen). Subjects were instructed to watch the screen, and
to say the word as soon as they were able to identify it. They were told that some of
the words would be pleasant, some would be unpleasant, some would be neutral, and
that some would be blatantly sexual and taboo. They were told that the words may be
difficult to see at first, and that guessing was desirable. Subjects were given practice
trials with the word "test" until it was clear that they understood the task.

Detection task

Subjects were given a word list for one of the five categories (see table 1), and
asked after each presentation to indicate which word on a list of equally emotionally

valenced alternatives that they thought they saw by checking a box on an answer



40

sheet. Subjects rated their confidence in their response on a scale of zero to ten. Zero
indicated pure guessing, and ten indicated absolute certainty. Thus, each subject was
presented six answer sheets for each category. Presentations of each word started at
16.7 msec and incremented to 100.2 msec for a total of six durations. Hit rates for
each word category at each duration were computed as the sum of the correct
responses for that duration divided by six. Mean confidences were similarly computed.

EEG Recording and Quantification

EEG data acquisition was time locked to stimulus presentations by a pulse
through the parallel port from the stimulus presentation computer to the data
acquisition computer. Data were acquired on either a 486/DX 33 MHZ, or a 386/DX
40 MHZ. Data were amplified with a Lexicor Neurosearch 24 system, with a 2 Hz
high pass filter and 60 Hz notch filter enabled, digitized online at 128 Hz, and stored
in two second epochs for subsequent analyses. The Neurosearch 24 system has anti-
aliasing low-pass filters built in, which are automatically set to 1/4 of the sampling
rate, in this case 32 Hz.

19 leads of EEG were recorded with an electrode cap (Electrocap International,
Eaton Ohio) following the standard international 10-20 system, referenced to linked
ears. Impedances were kept below 10K Ohms. EOQOG was recorded with silver-silver
chloride electrodes from the outer canthus referenced to the inferior orbital ridge of the
left eye, and separately grounded to an additional silver-silver chloride electrode

affixed to the forehead. The EOG was used to facilitate artifact scoring. Any epochs
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with EOG deflections greater than 50 pvolts were excluded from analyses, which
resulted in a less than 5% overall rejection rate.

Each two second epoch of artifact-free digitized data was extracted through a
Hamming window, and transformed into the frequency domain in .5 Hz bins by Fast
Fourier Transform (FFT). The .5 Hz bins were combined into the following relative
spectral magnitude bands: delta (2-4 Hz), Theta (4.5-7.5 Hz), alpha (8-13 Hz), beta |
(13.5-21.5 Hz), and beta 2 (22.5-29.5 Hz). Percent relative alpha magnitude was
computed as alpha magnitude divided by total magnitude from all five bands, and then
multiplied by 100. The resulting values were then averaged over words for each of
the four valence categories.

In order to simplify analyses, differences in alpha magnitude for each of the
emotional word categories (pleasant, unpleasant, and sexual / taboo) from the neutral

category were computed and these differences were subjected to statistical analyses.
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DESIGN, ANALYSES, AND RESULTS

All statistical analyses were performed with CSS version 3.1 and CSS Statistica
for Windows version 4.3 statistical software. Subjects were grouped according to their
responses on the L and N scales of the EPQ into a four-fold table of high and low
anxiety crossed with high and low defensiveness. The cutoffs were determined by
percentile, with the scores closest to the upper third on the L scale (<10; Low, >10;
High) and the upper half on the N scale (<10; Low, >10; High) being the cutoff
points.

Odor Response Data

Analyses were conducted with anxiety and defensiveness as between subjects
factors and odor as a within subjects factor, resulting in 17 true low-anxious, 12
repressors, 24 true high-anxious, and 13 defensive high-anxious. High AND and high
IAA (as a control) were contrasted as a within subjects variable (odor). Odor hit
rates, confidence, and intensity ratings were treated as separate dependent variables in
2 X 2 (anxiety by defensiveness) between 2 (odor) within mixed analyses of variance
(ANOVA). ANOVA revealed a significant main effect for odor F (1, 62) = 34.96, p<
.0001, indicating overall greater hit rates for IAA (X = 0.99) than for AND (X = 0.75).

The predicted defensiveness by odor interaction did not obtain. However,
closer analysis of the data revealed a possible explanation for this failure to replicate
Kline, Schwartz, and Dikman (1993). While running the present study, Ziya Dikman

observed that few anosmics would enroll at some times, few osmics would enroll at
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others. Further, it seemed that this was linked to the time of year. This being the
case, I reasoned that these observed differences in sensitivity to AND with season
could have posed a potential confound. Thus, subjects were divided by the time of
year at which they were run, and the resultant cutoffs were submitted to a season (4)
by defensiveness (2) by odor (AND ISO) mixed analysis of variance. The results are

displayed in table 4.

Table 4: Summary of all Effects for Odor Hit Rates as the Dependent Variable
1-Defensiveness, 2-Season, 3-Odor (Androstenone vs IAA)

Source df MS df MS

Effect Effect Error Error Effect F p-level
1 | .105088 58 .035964 2.92201 092725
2 3 122769 58 1035964 3.41364 023220
3 1 1.321186 58 .034491 38.30473 .000000
12 3 112722 58 035964 3.13430 .032249
13 1 042191 58 .034491 1.22323 273295
23 3 .182469 58 034491 5.29026 .002713
123 3 108755 58 034491 3.15311 031541

Figure 2 illustrates the significant season by odor interaction. Note that
subjects run during spring were least sensitive to AND, where subjects run in the
summer were most sensitive.  Figure 3 illustrates the significant defensiveness by
season by odor interaction from table 4. Simple effects analyses revealed that where
there was no simple interaction effect for season by odor for high-defensive subjects,
there was a significant season by odor effect for low-defensive subjects F(3,37=9.34,

p<.0001. For low defensive subjects, there was a significant simple simple main effect
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for season for AND F(3,37) = 9.24, p<.001, but not for IAA. A Tukey LSD test
revealed low-defensive subjects had lower hit rates for AND during the spring than for
the other three seasons (p<..001).

Rerunning the analysis excluding spring revealed a significant defensiveness by
odor interaction F(1,39) = 5.45, p<.03, and a nonsignificant defensiveness by season

by odor interaction.
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Figure 2: Season by odor interaction. Note that odor is a within subjects variable, and
that season is a between subjects variable.
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Figure 3: Hit rates for androstenone (AND) and iso amyl acetate (IAA) for high and low
defensive subjects during summer, fall, winter, and spring.

Thus the failure to replicate the finding of Kline, Schwartz, and Dikman (1993)
appeared to be confined to subjects run during the spring. Speculation as to why this

was the case will be taken up later in the discussion.
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Word Response Data: Identification Task

Recognition thresholds for the four word categories (valence) were submitted to
ANOVA as within subjects factors with anxiety and defensiveness as between-subjects

factors. Table 5 displays the results of this analysis.

Table 5: Table of all effects: Word Recognition Thresholds

I-Anxiety, 2-Defensiveness, 3-Valence (word category)
df MS df MS

Source Effect Effect Error __Error F p-level
1 1 14.77521 49 8.961211 1.64880 .205161
2 1 2.21769 49 8.961211 0.24748 621083
3 3 22.00971 147 0.832974 26.42305 .000000
12 l 6.61142 49 8961211 0.73778 .394555
13 3 0.30350 147 0.832974 0.36436 .778832
23 3 0.51615 147 0.832974 0.61965 603352
123 3 1.06207 147 0.832974 1.27503 285173

As can be seen in table 5, the hypothesized defensiveness by valence
interaction was not significant. However, there was a large, significant main effect for

valence (figure 4).
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Trials to Correct Word Report

Pleasant Unpleasant Neutral Sexual-Taboo

Valence

Figure 4. Mean trials to identification for pleasant, unpleasant, neutral, and sexual/taboo
words.

As can be seen from figure 4, sexual taboo words had the highest recognition
thresholds, followed by neutral words. The lowest thresholds were for unpleasant and
pleasant words. A Tukey LSD post-hoc analysis (chosen for its power) revealed that
while neutral and sexual words differed from both pleasant and unpleasant words,
neutral did not differ from sexual, nor did pleasant differ from unpleasant words (table
6). Thus, the present results for the response data failed to replicate those of Kline
(1991). Speculation as to why this was the case will be taken up during the

discussion.



Table 6: Results of the Post-Hoc Analysis for the main effect for Valence on word
recognition thresholds (p levels).

Pleasant Unpleasant Neutral Sex-Taboo
Pleasant 441309 .000000 .000000
Unpleasant 441309 .000000 .000000
Neutral .000000 .000000 138770
Sex-Taboo .000000 .000000 138770
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Word Response Data: Detection Task

Hit rates and confidence for the six presentation durations were submitted to
separate univariate mixed ANOVAS. The between subjects factors were anxiety (2)
and defensiveness (2). Within-subjects factors were duration (6) and valence (4). In
order to deal with the possibility of inflated degrees of freedom due to violations of
the sphericity and compound symmetry assumptions of repeated measures ANOVA,
degrees of freedom for within subjects factors were epsilon adjusted (Hyunh-Feldt).

Hit Rates.

Table 7 is an ANOVA summary table for the hit rate analyses. Significant
main effects obtained for duration and valence, as did a trend toward an anxiety by
duration interaction, a significant duration by valence interaction, and a significant

defensiveness by duration by valence interaction



Table 72 Summary ANOVA Table for Word Detection Task: Hit Rates

l-Anxiety, 2-Defensiveness, 3-Duration, 4-Valence

Epsilon Values:

Effect Epsilon

3 0.50330

4 1.00000
3 by4 0.89626

df MS df MS

Effect Effect Error Error F
p-level
| | 1.33874 48 255967 5.2301 .027
2 | 07575 48 255967 2959 NS
3 5 12.88036 240 051916 248.1017 .000 *
4 3 .17908 144 047869 3.7410 013 *
12 1 01119 48 255967 .0437 NS
13 5 13725 240 .051916 2.6436 .053 *
23 5 02275 240 051916 4382 NS
14 3 05271 144 047869 1.1012 .NS
24 3 07642 144 047869 1.5964 .NS
34 15 .03851 720  .019438 1.9810 048 *
123 5§ 01133 240 051916 2182 .NS
124 3 01715 144  .047869 3583 .NS
134 15 .01829 720 019438 9410 .NS
234 15 .03688 720 019438 1.8975 027 *
1234 15 .02435 720 019438 1.2528 .NS

* p values computed from epsilon adjusted df by the Huynh Feldt method.
Reported df are uncorrected.
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Figure 5. Hit rates for all subjects at the six durations of the word detection task.

Figure 5 illustrates the significant duration by valence interaction. For
durations 50.1 msec or greater, pleasant words had the highest hit rates, followed by
sexual taboo words. Neutral and unpleasant words showed the lowest hit rates for
these four durations. (Tukey LSD, all p<.05).  As can be seen from figure 5, hit rates

increased with duration, especially for the longest three durations.

Hit Rates

—*— Low Anxious
167 334 50.1 66.8 835 1002 2 High Anxious
Presentation Duration (msec)
Figure 6. Hit rates for high-anxious and low-anxious subjects at the six durations of the
word detection task.
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Figure 7: Hit rates for high (n=22; 2=14) and low-defensive (n=30;2=22) subjects for the
four word categories (valence) and six durations.

Figure 7 illustrates the significant defensiveness by valence by duration
interaction from table 7. Simple effects analyses revealed a significant simple
defenstveness by duration interaction for sexual and taboo words F (5, 720) = . 3.24,
p<.0l, e =0.90. Simple interaction effects were nonsignificant for the other
categories. Thus for sexual-taboo words, high-defensive subjects showed higher hit
rates than low-defensive subjects at the shorter three durations, and lower hit rates at

the longer three durations.
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Because of the specific interest in "subliminal" effects, ANOVA was conducted
on the average of lowest three durations compared to that of the highest three with
defensiveness (2) and anxiety (2) as between-subjects factors, and valence (4) and
duration (2; high versus low) as within subjects factors. This analysis revealed a
significant defensiveness by word category by duration interaction, depicted in figure
8. F(3,144) = 4.70, p<.01. Pairwise comparisons (Tukey LSD) indicated that at the
high and low defensive subjects did not differ on hit rates to pleasant or unpleasant
words, but differed significantly on neutral and sexual taboo words (all p<.01). For
high-defensive subjects, neutral word hit rates differed significantly from sexual/taboo
word hit rates (p<.01), and there was a trend for neutral-pleasant and neutral-
unpleasant differences (p<.055). Low-defensive subjects showed significant
unpleasant-neutral and sexual/taboo-neutral differences (p<.01).

At the higher durations, pairwise comparisons indicated that high defensive
subjects differed from low-defensive subjects on hit rates to sexual/taboo and pleasant
words (p<.05). High defensive subjects showed no significant pairwise differences for
hit rates between any two categories, where low-defensive subjects showed significant
pleasant-neutral and sexual/taboo-neutral differences (p<.001), as well as a significant

unpleasant-sexual/taboo difference (p<.001). Figure 8 illustrates these differences.
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Figure 8: Hit rates for high (n=22; £=14) and low-defensive (n=30;%2=22) subjects for the
bottom three (low) and top three (high) durations averaged.

Confidence Data: Mean Confidence

Table 8 is an ANOVA summary table for the analysis of confidence data. The
only significant effect by this analysis was a main effect for duration. As can be seen
from figure 9, confidence increased with duration, but high and low-defensive groups
did not appear differ. Furthermore, valence did not significantly affect confidence

ratings.
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Figure 9: Confidence ratings as a function of defensiveness, duration, and word valence
(high defensive; n=22; 2=14; low-defensive; n=30;2=22),

Correlations between Word and Qdor Response Data

Product moment correlations between each of the perceptual defense scores and
the hit rates, confidence, and intensity ratings for high AND were computed. These
correlations are displayed in table 9.

In addition, Subjects were classified into anosmics (hit rates < .6), osmics (.6 <
hit rates < 1), and superosmics (hit rates = 1) for androstenone, and then the perceptual
defense scores (Z scores and hit rates) were submitted to a AND group (3) by
perceptual defensiveness score (4) mixed analyses of variance. Table 10 is a summary

ANOVA table for that analysis. There were no significant interactions with group.



Table 8: Summary ANOVA Table for Word Detection Task: Confidence

I-Anxiety, 2-Defensiveness, 3-Duration, 4-Valence

df MS df MS

Effect Effect Error Error F p-level
| | 8116 48 .80406 0190 .891056
2 1 21.2784 48 42.80406 4971 484179
3 5 881.1471 240 7.03822 125.1946 0.00000 *
4 3 1.0496 144 59312 1.7696 155623
12 | 140.2585 48 42.80406 3.2768 076530
13 5 7.0140 240 7.03822 9966 420480
23 5 2.9556 240 7.03822 4199 834631
14 3 .0687 144 59312 .1158 950712
24 3 4175 144 59312 .7040 551142
34 15 3154 720 23804 1.3251 .180397
123 5 2.7562 240 7.03822 3916 .854348
124 3 .3925 144 59312 6618 .576864
134 15 3506 720 23804 1.4729 .108950
234 15 .2033 720 23804 .8540 616849
1234 15 2210 720 .23804 .9286 531583

Table 9: Correlations between Perceptual Defense Scores and Odor Response
Variables:

n=60
Pleasant  Unpleasant Neutral Sexual-Taboo
AND Hit Rates .03 -.18 -.06 15
AND Confidence 10 -.20 -21 27
AND Intensity -.05 -.33%* -.06 34*

* Marked correlations are significant at p < .01
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Table 10: Summary Table for AND group by Valence ANOVA for perceptual defense
Z scores.

1-Group, 2-Valence

df MS df MS

Effect Effect Error Error E_ p-level
| 2 .001296 57 .002089 62017 541441
2 3 5.760556 171 143178 40.23341 .000000
12 6 137512 171 143178 196043 453703

Similarly, there were no group interactions with hit rates (table 11).

Table 11: Summary Table for AND group by Valence by Duration ANOVA for Hit
Rates during the word detection task

1-Group, 2-Duration, 3-Valence

df MS df MS

Effect Effect Error Error F_ p-level
l 2 013126 56 041784 31413 731704
2 2 .302976 112 .020324 14.90744 .000002
3 3 019791 168  .036824 .53743 657267
12 4 022312 112 .020324 1.09784 361249
13 6 050526 168  .036824 1.37208 228587
23 6 .022008 336 .017672 1.24533 282572
123 12 .008770 336 .017672 49626 916564

Because of the failure to replicate the androstenone/defensiveness relationship
during the spring, the above analyses were rerun excluding spring. ANOVA revealed
no significant main effects or interactions for group. However, regenerating the
correlation matrix in table 9 excluding spring yielded intriguing results. Table 12

shows these correlations.



57

Table 12: Correlations between Perceptual Defense Scores and Odor Response

Variables excluding subjects run during the spring:

n=48
Pleasant Unpleasant  Neutral Sexual-Taboo
AND Hit Rates A2 -.30* -.14 22
AND Confidence A2 -.32% -21 31*
AND Intensity -.06 -.42%* -.02 37*
* Marked correlations are significant at p < .05

As predicted, perception of AND was negatively correlated with perceptual
thresholds for unpleasant words. Contrary to predictions however, perception of
sexual/taboo words was positively correlated with AND confidence and intensity
ratings.

EEG Alpha Activity

Changes in relative alpha magnitude from neutral words were analyzed
separately for the 50.1 and 100.2 msec durations. These durations were chosen
because 50.1 Msec appeared to be the highest "subliminal”" duration in the detection
task, and no subject correctly identified a word at that duration. The 100.2 Msec
duration was chosen because it was the highest duration in the detection task. Anxiety
was ignored as a factor in EEG analyses because it did not interact with valence or
defensiveness in the response data.

Data were analyzed in two ways: First, Fpl, Fp2, F3, F4, C3, C4, P3, P4, Ol,

and O2 were included in statistical analyses with defensiveness (2) as a between-
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subjects factor, and valence (3) hemisphere (2) and Front-back (5) as within-subjects
factors. Second, F7, Fz, F8, T3, Cz, T4, TS, Pz, and T6 were subjected to ANOVA
with defensiveness (2) as a between subjects factor, and hemisphere (3: left, midline,
right) and front-back (3) as within subjects factors. These two strategies will be
respectively referred to as the "first set" and the "second set" in the exposition of the
results. For all analyses, degrees of freedom for within-subjects factors were epsilon
adjusted by the Hyunh-Feld method.

50.1 Msec Duration

For the first set of analyses a significant defensiveness by front-back interaction
emerged F(4,196) = 3.67, p<.05, €=.48 indicating decreased alpha in the posterior
region during emotional word stimulation (all three categories) for high compared to
low-defensive subjects. Low defensive subjects on the other hand showed increased
alpha in the posterior region relative to the neutral category. Post hoc analyses (Tukey
LSD) indicated significant group differences at P3, P4, Ol, and O2 (p<.001). A
defensiveness by front-back interaction was also significant in the second set of
analyses, F(2, 100) = 3.64, p<.05, €=1.00. Tukey LSD tests revealed group
differences at TS5, Pz, and T6 (p<.001) for this set of analyses. This overall effect is
illustrated in the topographic map in figure 10.

The first set of analyses also revealed a significant defensiveness by
hemisphere by valence interaction F(2, 98) = 4.54, p<.05, €=.97, indicating that where

low defensive subjects showed higher alpha relative to neutral words across affective
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Figure 10: Topographic EEG map of changes in relative alpha from neutral words at the
50.1 Msec duration (nasion up) for high (n=22; 2=14) and low-defensive (n=30;%=22)
subjects.

word categories, high defensive subjects had a somewhat lateralized pattern.
Specifically, high defensive subjects showed a trend toward greatest alpha decreases
on the left side for the pleasant words, a trend toward decreases for unpleasant words
on the right side, and significantly right lateralized decreases for sexual/taboo words
(simple interaction effect for high defensive subjects: hemisphere by front back by
valence, p< .05: simple simple main effect for hemisphere at high defensiveness at the
sexual / taboo category, p<.05: figure 10). This was not significant by the second set

of analyses, however (p>.25), suggesting that the effect was mainly for leads on either
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Figure 11: Topographic EEG map of changes in relative alpha from neutral words at the
100.2 Msec duration (nasion up) for high (n=22; 2=14) and low-defensive (n=30; $=22)
subjects.

side of the midline (1.e. P3 and P4).

100.2 Msec Duration

The first set of analyses revealed a significant main effect for valence F(2, 98)
= 4.00, p<.05, e=1 1ndicated a tendency for less alpha at all sites during the
presentation of the sexual / taboo words than during the pleasant or unpleasant words (
Figure 11). This main effect also appeared in the second set of analyses F(2, 100) =
3.51, p<.05, e=1. The second set of analyses also revealed significant hemisphere by

valence F(4, 200) = 2.45, p< .05, and defensiveness by hemisphere by valence F(4,
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200) = 2.76, p<.05, e=1 interactions. Simple effects analyses revealed that where no
simple interactions were significant for low defensive subjects, a significant simple
hemisphere by valence interaction emerged for high defensive subjects, greater alpha
decreases along the midline (Fz, Cz, and Pz), and over the right hemisphere (F8. T4,
and T6) than the left (F7, T3, T5) during the presentation of sexual taboo words
(p<.01 by simple effects analyses and post-hoc comparisons using Tukey's LSD).

Correlations Between Word Hit Rates and 50.1 msec EEG Alpha Blocking

Because of the apparent parallels between word hit rates at <50.1 msec and the
posterior alpha blocking at 50.1 msec, correlations were computed between alpha
changes at Ol and O2 for pleasant, unpleasant, and sexual/taboo words and <50.1
msec hit rates for pleasant, unpleasant, and sexual/taboo words. Table 13 displays
these correlations. As can be seen from table 13, these apparent parallels are modest,

but statistically significant.



Table 13: Correlations between Pleasant (PLS), unpleasant (UPLS) and sexual/taboo
(SEX) word Hit Rates and Occipital (Ol and 02) EEG Alpha Changes to the 50.1
msec Presentation Relative to Neutral Words.
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n=58

Alpha Changes

PLS: Ol
PLS: 02
UPLS: Ol
UPLS: 02
SEX: Ol
SEX: 02

HIT RATES
PLS UPLS
.14 11
1 10
-.09 .06
-.07 .08
.07 A5
13 16

Marked correlations are significant at p <.05000

NEU SEX
15 -.29%
.05 -.24

-.02 -.30*
-.06 -25
.00 -.24

-.08 -.29%*
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DISCUSSION

The questions to be addressed by the present study, were : 1.) Will high
defensive subjects will be less sensitive to androstenone and show perceptual defense
in a paradigm that minimizes response bias? The results of the present study answer
these questions in the affirmative. As will be discussed, the answer must be tempered
by a few surprises. The second question was : Do perceptual defensiveness and
sensitivity for androstenone represent correlated stylistic tendencies? The answer to
this question is somewhat unclear. This is to say that although recognition threshold
for unpleasant words correlated negatively with androstenone sensitivity, the overall
pattern of results regarding sexual/taboo words, unpleasant words and AND sensitivity
is somewhat unclear.

Regarding the secondary questions: The first question to be addressed was,
"Does valence of affect selectively impact word perception, and if so, how is this
relationship affected by stimulus duration and coping style?" The results of the
present study suggest that affect valence does selectively impact perception, and that
this impact depends on perceptual criterion as well as defensiveness. The second
question to be addressed was, "Does the alpha rhythm of the EEG show evidence of
discrimination of subliminal and supraliminal word stimuli on the basis of the words'
affective valences?" The results of the present study imply that the affective valence
of words does impact the EEG, even in the absence of subjects' conscious awareness

of this impact. Furthermore, regarding the question: "Do high defensive individuals
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show differences in EEG registration of subliminal and supraliminal affective stimuli?"
Defensiveness indeed appeared to be an important mediator of these results. The
pattern of findings is complex, but as a whole, they pose some inconsistencies with
previous findings, and represent some potential links between the areas of personality,
emotion, and cognitive science.

QOdor Response Data

Except for the anomalous findings in the Spring, the present data replicate
those of Kline, Schwartz, and Dikman (1993). Possible reasons for the failure to
replicate in the spring will be discussed later in this section. For now, discussion will
focus on possible meaning for the relationship between defensiveness and perceptual
sensitivity for androstenone .

The results of the present study and Kline et al. (1993) raise the intriguing
question of whether or not "perceptual defense" occurs in the olfactory modality.
Moreover, these results, along with Schwartz et al., (1992, 1993) suggest that anosmia
for androstenone is centrally mediated, i.e. that it is actively inhibited from cortical
registration.

One of the most widely held criticisms of the perceptual defense literature is
that subjects generally don't want to report consciously perceived material with taboo
content, for fear of disapproval from the experimenter (Maddi, 1989). Such a
tendency would bias responses, such that subjects would withhold reporting a word,

even after seeing it, because they would want to be sure that they indeed saw it. In



65

the language of signal detection, this would show up as response bias, i.e. a higher
response criterion on the part of the subject.

The present study seems to have successfully avoided this criticism. For one,
the task employed was a forced-choice detection task, so subjects were not asked to
identify the odor or assign a label to it. Hence there was no motivation for them to
withhold reporting that the odor smelled like "urine" or "sweat." Furthermore,
although a purely mechanical response bias in the present paradigm (i.e. a subject
consistently reporting "left" or "right" regardless of detection) would have resulted in
50% detection accuracy, there were no subjects for whom this was an issue, and there
is no clear reason for why subjects would have chosen to exercise this strategy with
androstenone and not with IAA (detection accuracy for IAA was near perfect). Given
that the design made it extremely unlikely that subjects tracked and calculated stimulus
probabilities to bring their responding near chance, the most likely interpretation of the
present findings seems to be impaired perception of androstenone for high-defensive
subjects, i.e. diminished conscious awareness.

Recall that specific anosmics for androstenone show EEG registration of
androstenone even in the absence of being able to detect it reliably (Schwartz et al.,
1992; 1993). Considered with the present findings, high defensive subjects may have
registered the presence of the molecule, even though their conscious experience was
diminished. Such a pattern of results is consistent a cortical inhibition hypothesis of

defensiveness (Kline, et al., 1993).
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Filsinger, Braun, and Monte (1985) reviewed literature on androstenone-related
compounds on human judgment and behavior, and concluded that one of the clearest
findings for these compounds was negative effects on male and female self-ratings.
Diminished sensitivity for androstenone in high-defensive subjects could therefore
serve the purpose of blunting negative self evaluations. Cowley and Brooksbank
(1991) found that women rated exchanges with men as more positive after exposure to
androstenol, whereas androstenone per se has resulted in generally negative ratings
(e.g. Filsinger, et al., 1984). As mentioned before, results such as these do suggest
that androstenone and androstenol affect social perception and/or cognition. However,
the exact mechanism of this effect, i.e. whether it be pheromonal or simply olfactory is
not clear. Further, the reason for hedonically contradictory findings is equally unclear.
However, being that the majority of studies reporting negative hedonic effects have
used androstenone, and studies reporting positive hedonic effects have generally used
androstenol (Filsinger et al.,1985), the discrepancy in hedonic findings may be
explained in part because androstenone has a more urinous note, where androstenol
has an odor reminiscent of sandalwood (Prelog and Ruzicka, 1944).

Even if the hedonic effects in the androstenone and androstenol literature are
predominantly olfactory and not pheromonal, not all hedonically negative odors show
specific anosmias, and not all specific anosmias are to hedonically negative odors.
Indeed in certain instances, there may be sex-mediated, and sex-relevant central

pathways by which androstenone anosmia is mediated (Baydar, 1993).
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Baydar (1993) determined odor detection thresholds for galaxolide, a musky
smell, and androstenone for 41 men and 38 women between the ages of 20-56 years.
As expected, he confirmed the existence of a specific anosmia to each substance, as
well as a male bias in the prevalence of androstenone-specific anosmia. Furthermore,
classification as osmic or anosmic to galaxolide vs androstenone was significantly
associated among women but not men. Thresholds to the odorants were not
correlated among dual osmics, and thresholds to one odorant did not appear to be
modulated by anosmia to the other.

Galaxolide and androstenone are chemically, qualitatively, and hedonically
quite different, which argues that the overlap in their thresholds among women is
centrally mediated. Furthermore, androstenone and galaxolide share in common that
they are both possibly sexually relevant smells. Thus, the results of the present study
and Kline et al. (1993) would seem unlikely to be explained solely on the basis of
olfactory hedonics.

Anosmia for androstenone seems to have a developmental component (Dorries,
Schmidt, Beauchamp & Wysocki, 1989; Schmidt & Beauchamp, 1988). Specifically,
it appears that on the average children are more sensitive than adults to androstenone,
sensitivity for androstenone decreases during adolescence especially for males, and
most children can perceive it (Dorries et al., 1989).

During adolescence sexual and social development are particularly salient

issues. Personality and perceptual changes during this time would seem important
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influences on the course of the development of coping styles as well. It may be that
defensiveness becomes most apparent as a coping disposition during adolescence, and
its development parallels decreasing sensitivity to androstenone. Alternatively,
childhood defensiveness (i.e. measured by L scale scores) could predict subsequent
development of androstenone anosmia. Further research is necessary to answer these
and other related questions.

The curious finding of an apparent between-subjects loss of olfactory sensitivity
for AND in the spring warrants discussion. Because there was no concomitant change
in sensitivity for IAA, the effect, if reliable, is unlikely to be explained by increased
allergy rates in the spring.

One possible explanation for the effect may be vestigial seasonal fluctuations in
AND sensitivity that correspond to reproductive receptivity. The general hypothesis
brings to mind Alfred Lord Tennyson's Victorian era dramatic monologue, Locksley
Hall. The poem represents the yearnings of youth, especially in the context of social
pressures to deny such yearnings. Disillusioned with such repressive Victorian
pressures, the hero pines,

"In the spring, a fuller crimson comes upon the robin's breast

In the spring, the wanton lapwing gets himself another crest

In the spring, a livelier iris changes on the burnished dove

In the spring a young man's fancy lightly turns to thoughts of love."”

Is it possible that sensitivity for AND fluctuates with season as a means of

"repressing" perception of aversive olfactory information so that reproductive
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behaviors might take place? Although the present "Locksley Hall" effect does not
speak conclusively to this question, the question is intriguing no less.

Grammer (1993) had 289 women rate the smell of AND, and reported that
where women in general rated the odor of AND unattractive, this changed to a neutral
emotional response at the conceptive optimum around ovulation. Grammer (1993)
concluded that the finding had direct consequences for hypotheses concerning the
evolutionary loss of estrus, and suggested that the cyclic-dependent emotional rating of
androstenone could facilitate active female choice of sex partners and may be a
proximate cue for female mate-choice. Consistent with this hypothesis, Filsinger and
Woodrow (1986) reported that the lowest olfactory sensitivity in females to
androstenone occurs during ovulation.

The loss of AND sensitivity in the spring would be consistent with it relating
to an evolutionary loss of estrus. Vital statistics data show a consistent seasonality in
US birth patterns, with peaks in autumn and winter, and a valley in the spring
(Rodgers & Udry, 1980). This distribution of birth rates is consistent with a high
conception rate in late winter and early spring.

Roenneberg and Aschoff (1990) analyzed the rhythm of human reproduction
on the basis of 3,304 yrs of monthly birth rates covering 166 regions of the globe.
They found that the waveform of the annual rhythm was characteristic for
geographical regions (e.g., unimodal or bimodal) and persisted as such for many years.

The phase of the rhythm depended on latitude, with a 6 month difference between the
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northern and southern hemispheres. The latitudinal distribution of amplitudes was less
systematic. They concluded that in spite of many social influences on the timing of
conception, the seasonal component in human reproduction seems based on biological
factors.

Word Identification Task

Word identification thresholds were greater for neutral than for pleasant and
unpleasant words, which effect did not interact with coping style. This finding seems
contrary to our previous findings (Kline et al. 1994), and is consistent with that
reported by Kitayama (1991b) of enhanced perception for short, emotional words.

The present study, as well as those of Kitayama employed pleasant and
unpleasant, as well as neutral word categories. In contrast, Kline (1991) used only a
pleasant and an unpleasant category. Thus, it may be that only in circumstances where
oppositely valenced emotional words are presented without neutral words, perception
is selectively impaired for unpleasant words. This prediction did not hold true for the
detection task in the present study, however.

Kitayama (1990, 1991a, 1991b) has proposed the "amplification model" in an
attempt to reconcile apparently discrepant findings in the early perceptual
defense/vigilance literature. According to the amplification model, the energizing
quality of affect amplifies activation to a previously activated perceptual code. Such
affect may be elicited by pre-attentive processing of word. Further, a perceptual code

may already be activated because the perceiver believes that a perceptual event is
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likely, or because base rates (e.g. word frequency) constrain the likelihood that an
event will occur. The perceptual code that is activated may or may not be congruent
with an impinging stimulus. Thus, in this view, accurate identification of a word or
facilitation should be observed when a word is congruent with the perceptual code. In
contrast, amplification of an irrelevant perceptual code should lead to perceptual
impairment.

High defensive subjects by definition present themselves in a favorable light,
denying negative attributes, and endorsing positive attributes. Consequently, they have
been described as having "perpetually sunny dispositions," and being "Pollyannas." In
keeping with the amplification model, high defensive subjects may show a bias for a
positive perceptual code, and therefore be more prone to impaired perception of
negatively valenced stimuli. Such a tendency could be relevant only when task
demands are as such that contrast between valences is maximal, e.g. in situations
where there are two equally intense but oppositely valenced stimulus possibilities, or a
negatively valenced and a neutral possibility. Such a tendency may be superseded by
a binary "affect - no affect" strategy in cases where there are oppositely valenced
alternatives as well as a neutral one. Thus, when given a binary decision of "positive
negative,” high defensive subjects would show impaired perception of negatively
valenced words. In contrast, given an "affect no affect” decision, high defensive
subjects may not show such bias. Such a modification would seem to fit nicely with

the amplification model. However, although this explanation may fit with the results



of the identification task, it does not explain the EEG and detection task results.

That the sexual taboo words showed comparable identification thresholds to
the neutral words could have been due to the relatively low frequency of the sexual
taboo words. However, this does not seem a likely explanation, especially in view of
the hit rate and EEG data. What seems more likely is that the identification task
fostered more response withholding than the detection task.

Word detection task

The findings of increased overall perceptual accuracy for the sexual taboo
words and decreased accuracy for unpleasant words seem contradictory to the findings
of the identification task. Furthermore, the present study's finding of impaired
perception of unpleasant words, and enhanced perception of pleasant and sexual /
taboo words represents a failure to replicate Kitayama (1990, 1991), and is inconsistent
with the amplification model.

A critical difference between the present study and those of Kitayama (1990,
1991), is that the present study used four categories of emotional word stimulation,
whereas Kitayama employed only three. Thus, amplification bias might be based less
consistently on an "affect-no affect" decision in such situations, and may have favored
the sexual-taboo category because of its novelty.

The interaction of affect valence with presentation duration and coping style is
consistent with a defensiveness interpretation, and suggests a possible strategy for

defending. In order to guard against conscious experience of unpleasant input, high
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defensive subjects may pre-attentively enhance their perception of unconscious
emotional input in order to selectively disattend to negative emotional information, i.e.
sexual / taboo words in this instance. In contrast, low defensive subjects may impair
perception of emotional input until it becomes conscious. In other words, whereas
high defensive subjects may process emotional input more unconsciously, low
defensive subjects may do so more consciously.

There were no valence effects or personality effects on choice confidence.
Furthermore, confidence during the first three durations was near zero, and less than
one. Thus, the present findings seem to show a dissociation between implicit and
explicit perception (Kihlstrom, Barnhardt, and Tatryn, 1992), and thus imply that the
subjects in the present experiment were not conscious of the valence effects for hit
rates. Moreover, high defensive subjects in particular did not appear aware that their
hit rates for emotional, especially sexual / taboo words differed from neutral words. If
this is the case, then defensiveness may indeed involve an automatic, preconscious
strategy for avoidance of intense or emotional information (Kline et al., 1993).

Correlations between Word and Odor Response Data

As predicted, sensitivity for androstenone was negatively correlated with
identification thresholds for unpleasant words. As hit rates for androstenone increased,
identification thresholds for unpleasant words decreased. This pattern is consistent
with a perceptual defense interpretation of androstenone anosmia. However, the

positive correlations of the identification thresholds for the sexual/taboo words with
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confidence and intensity ratings for androstenone not in the expected direction. In
general, subjects who were more explicitly aware of androstenone and rated it as
stronger took longer to report the sexual / taboo words. However, hit rates for
androstenone were not significantly correlated with identification thresholds for sexual
/ taboo words. Especially given the failure to replicate Kline (1991), this pattern of
findings is not easy to interpret.

Further research is needed to formally address the relationships between
olfactory, perceptual, and personality variables. From the present research, the best
that can be said about the relationship between personality and olfactory and visual
perception, is that they may relate in some meaningful way that is mediated by
hedonics. AND osmics could be divided into those who find it unpleasant, and those
who find it pleasant. Such a division may impact on the relationship of AND
perception with emotional word perception. Specific anosmias for other compounds
such as galaxolide could be compared with androstenone in the context of
defensiveness. Such a comparison may elucidate the role that hedonics plays in this
intriguing, but difficult to interpret pattern of results.

Changes in EEG Alpha in Response to Emotional Words

It seems unlikely that subjects were explicitly aware of a word at 50.1 msec.
The experience of the stimulus at this duration was in the words of one subject "two
strings of gibberish fusing into one another." Further, as mentioned before, not a

single subject was able to identify any of the words at this duration. Thus, that high-
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defensive subjects showed posterior decreases in alpha to the emotional words,
whereas low defensive subjects showed the opposite pattern seems consistent with an
interpretation of unconscious registration of affect. Further, it would seem that some
sort of pre-attentive processing of emotional content of words was operative. The
topographic distribution of the effect seems consistent with it being mediated by a
posterior attention system (Posner, Peterson, Fox, and Raichle, 1988), and is roughly
comparable in topography to ERPs elicited by masked priming (Schnyer, Allen, &
Forster, 1994).

How is it then that the posterior system, thought to be involved with attention
to more external or physical cues would be sensitive to a seemingly semantic aspect of
word registration such as affect? This is not completely clear. However, it raises the
possibility that posterior registration of aspects of stimulation can facilitate a
subsequent selective desensitization to stimulus input, especially frontally (Kline et al.,
1993; Kline, Schwartz, and Dikman, 1993; Schwartz & Kline, in press.) The stronger
effect for pleasant words for high defensive subjects is consistent with the hypothesis
that the sunny disposition of the Polyannaish high defensive subjects has them seeing
the world through rose colored glasses. Thus their "glasses" seem to act as a selective
filter that favors pleasantness over unpleasantness.

Subjects in general showed less alpha in response to the sexual taboo words at
the 100.2 msec duration. Further, high defensive subjects showed this effect to more

of an extent, especially in the right posterior region. Thus, although both high and low
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defensive subjects showed decreased alpha for sexual /taboo words, this effect
appeared to a greater extent for high defensive subjects. Considered with the finding of
a trend toward relatively poorer perception of sexual / taboo words for high as
compared to low defensive subjects, these data seem to suggest that high defensive
subjects employ a strategy of active inhibition of emotionally threatening stimulation
(Kline et al., 1993; Schwartz & Kline, in press).

General Discussion of Word Response and EEG Findings

The results of the present study seem consistent with a picture of a high
defensive individual characterized by a pre-attentive perceptual bias toward emotional
stimuli, perhaps more so for pleasant ones, as reflected in the EEG. This bias may
serve the purpose of fostering a subsequent active inhibition of negative affective
content, especially sexual content. In contrast, low defensive subjects seem to have a
neutral cognitive / perceptual set. Their strategy seems one of dealing with affective
content only when it begins to become consciously salient.

Theoretical Issues

Recently interest has reawakened the age old debate between Freud and Janet
concerning the nature of repression and dissociations (Singer, 1990). The present
results may have some theoretical implications in this regard.

For Freud, defenses existed in order to maximize instinctual gratification, while
minimizing punishment or guilt. He held that repression involved an active inhibition,

or debarment from consciousness of conflictual content, especially sexual content
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(Maddi, 1989).

On the other hand, Janet (1924) held that the restriction of consciousness that
was observed in hysterics was due to an innate psychic weakness, which predisposed
them to passive dissociations of memory. Janet did not invoke adaptive significance
such as defensiveness to these dissociations, but rather suggested that they were a
result of a constitutional predilection toward weakened associative networks.
Repression was merely a specific instance of dissociation (Erdelyi, 1990; Kihistrom &
Hoyt, 1990).

The unique pattern of results in the present study for the sexual / taboo words
compared to all other categories, including the unpleasant words can not be ignored,
especially in their interaction with defensiveness and presentation duration. It can be
reasonably argued that the present results are in fact consistent with Freudian
formulations of primary repression, i.e. they may represent "active inhibition" of the
conscious experience of sexual / taboo information in high defensive subjects. The
results seem less consistent with defensiveness as being a specific instance of passive
dissociation (e.g Janet, 1924).

Implications for Psychopathology

Because it reduces awareness of negative emotional content, the strategy for
defending suggested by the present results may be at the heart of the hypothesized
protective function that defensiveness may serve against psychopathology. Lane,

Merikangas, Schwartz, Huang, and Prusoff, (1990) reported that according to both self



report and relatives' reports, defensiveness and lifetime prevalence of psychiatric
disorder were inversely related. Similarly, Tomarkin and Davidson, (1994) reported
relative left frontal activation (i.e. decreased alpha) in defensive subjects, and
Henriques and Davidson (1991) reported left frontal hypoactivation in depressed
patients. Based on these and other data, Tomarken and Davidson (1994) concluded
that defensiveness may serve a protective function from psychopathology.

Defensiveness may not always be successful in staving off negative affect
however, hence the very existence of defensive high anxious groups. It may be the
case that such "failed repression" represents the use of an ineffective, outmoded, yet
unconscious coping strategy.

High-defensive subjects may be somewhat unaware of and disconnected from

awareness of somatic aspects of emotion (Schwartz, 1990). If this is the case, then
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they may be less apt to notice changes in somatic aspects of emotion such as would be

induced by antidepressant therapy. To carry this one step further, high-defensive
subjects who are depressed may be refractory to antidepressant therapy as well.
Consistent with this hypothesis, using a paradigm identical to that of Kline et al,,
(1993), Paige, Fitzpatrick, Kline, Balogh, and Hendricks, (1994) found a negative
relationship between pre-treatment ERP amplitude / intensity slopes and therapeutic
response to antidepressants.

Schwartz (1990) has hypothesized that repressive and defensive coping

develops as an adaptive coping strategy in response to adversity in childhood.
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Recently, Meyers and Brewin (1994) have provided some support to that notion.
Thus, victims of childhood trauma may show evidence of the development of the
attentional strategies outlined in this paper.

When the I was working as an extern in a children's psychiatric hospital, I had
the occasion to conduct long-term therapy with a ten-year-old boy who had been
routinely and sadistically beaten, sodomized, tortured, and intimidated by his biological
father. As would be expected, the boy had severe Post Traumatic Stress Disorder.
Among his symptoms, were difficulty falling asleep, nightmares, and flashbacks in the
form of hallucinations of the presence of his biological father.

There were many remarkable things about this young boy, but one of his most
striking attributes was his generally sunny disposition. Although he was sometimes
depressed and expressed suicidal ideation, most of the time he came off as quite jovial
and exuberant. He was a joker, and was frequently chided for his mischievousness.
He was often reprimanded for being "off task," and had a long-standing diagnosis of
Attention Deficit Hyperactivity Disorder. Moreover, he was given to telling incredible
"tall stories," in which he was a "hero," and saved his family from all sorts of horrible
mishaps.

Could his presentation have represented an instance of a magnified version of
repressive / defensiveness? It is hard to say, but the parallels with the present data
seem compelling nonetheless. He seemed biased for positive emotion (e.g. his

disposition) and he seemed to direct his attention away from anything in his
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surroundings that might have been construed as aversive. Furthermore, the mere

mention of the words "sex," "rape," or "molest” provoked him to cover his ears with
his hands and express extreme disgust. When avoidance was ineffective, he became
sleepy and wanted to take naps. On one occasion, discussion of these issues seemed
to provoke a complete flashback and reliving of the trauma, which was followed by a
glassy-eyed, apparent emotional anesthesia that was most compelling.

Attention to the development of repressive and defensive coping styles may be
fruitful for the understanding of certain psychopathological states. Further research
needs to focus on scales such as the L scale and MCSD as possible discriminators of
psychopathological states involving avoidant coping, rather than as indicators of
"faking good" or "dissimulation." The possibility that L scales measure defensiveness
should lead to caution among clinicians who might automatically assume a testing
profile to be invalid because of high scores on such scales.

Hopefully future research will further clarify the nature of the attentional
strategies underlying defensiveness. Such clarification may lead to reconceptualization
of important theoretical and clinical issues concerning unconscious processes. Perhaps

new look Il (Greenwald, 1993) will bring us closer to an understanding of conscious

and unconscious mental life.
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