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Abstract

DO EXPECTANCIES MEDIATE THE RELATIONSHIP BETWEEN SENSITIVITIES
AND FEARFULNESS?: AN ALTERNATIVE TO REISS’S EXPECTANCY THEORY

By Scott David McDonald, M.S.
A Dissertation submitted in partial fulfillment of the requirements for the degree of Doctor
of Philosophy at Virginia Commonwealth University.

Virginia Commonwealth University, 2006.

Major Director: Scott R. Vrana, Ph.D.
Professor, Department of Psychology

This paper tests Reiss’ (1991) expectancy theory of fearfulness. Reiss’ moderation model
of fears speculates that individual differences in fearfulness and phobic avoidance is a
function of the interaction between trait vulnerabilities (i.e., sensitivities) and beliefs about
potential outcomes during exposure to phobic stimuli (i.e., expectancies). Four hundred
and forty-five undergraduates completed questionnaires related to Reiss’ fundamental
sensitivities (e.g., “anxiety sensitivity”), expectancies (e.g., “expectancy of physical injury
or harm”) and the intensity of common fears. Informed by findings concerning fear-related

outcome expectancies, a system for measuring expectancies was developed for this study



xi

called the Focus of Apprehension Survey Schedule (FASS). Additionally, “disgust
sensitivity” and “expectancy of contamination or illness” were included to examine
whether they account for fearfulness beyond that predicted by Reiss’ sensitivities and
expectancies alone. In Experiment 1, hierarchical multivariate regression was employed to
test Reiss’ moderation model of expectancy theory for four fear subtypes (animal,
blood/injection/injury (BII), claustrophobic, social). For each of these fear types, results
did not support Reiss’ moderation model. However, disgust sensitivity improved the
prediction of animal fears and contamination expectancies improved the prediction of BII
fears beyond Reiss’ fundamental sensitivities and expectancies alone. In Experiment 2, a
competing mediation model of expectancy theory was tested in which sensitivities were
expected to indirectly influence individual differences in fearfulness through outcome
expectancies. Results of path analysis using LISREL 8.54 did not support a mediation
model per se. However, expectancies were found to mediate relationships between
sensitivities and fears in several predicted instances (e.g., contamination expectancies
mediated the disgust-BII fears relationship). The results provide some encouraging
replications of prior studies and are discussed in the context of implications for theories of

fear as well as for future directions in research.



Introduction

It seems that we come into the world ready to be frightened... (J. A. Gray, 1987)

Theories concerning the etiology, maintenance, and prediction of fears and
phobias form the foundations for clinical interventions. The confirming, confuting, or
revising of these theories is an important preliminary step toward creating the most
effective treatments, as well as influencing the direction of future research. Within the
past three decades, theories of emotion that integrate expressive-behavioral,
neurobiological, and cognitive components have deepened our understanding of the
emotional experience (Barlow, 2002). Fear is considered one of the most basic of
emotions (Izard, 1977) yet after decades of research investigators continue to develop
new insights into associated biological and psychological vulnerabilities, genetic
transmission, and fear-relevant cognitive processes. The purpose of this study is to test
the accuracy of one important model of fearfulness, Reiss’ expectancy theory (Reiss &
McNally, 1985; Reiss, 1991). Toward that end, two competing models of expectancy
theory are examined, a moderation model and a mediation model. The goal of this study
is to design methods and analytic strategies to test expectancy theory that take into
account the most recent developments in our understanding of fears and phobias.

This manuscript first provides a history of major theories of fear. Second, a
description of Reiss’ expectancy theory and an overview of supporting literature are

provided. Subsequently, the limitations of prior studies of expectancy theory are



discussed as well as proposals for improving methods and measures. Fourth, it is
proposed that disgust sensitivity and related outcome expectancies should be included in
expectancy theory to improve the prediction of fears. Next, Experiment 1 provides a test
of a moderation model of expectancy theory and Experiment 2 provides a test of a
mediation model of expectancy theory. And finally, a discussion of the findings,
implications, limitations, and suggestions for future research is provided.
Theories of Fear Acquisition

Pavlovian conditioning served as the most prominent and widely-accepted theory
for explaining the onset of fears through the first half of the 20" century (Rachman,
2002). In this view, when a neutral stimulus is paired in temporal contiguity with an
aversive, fear-relevant event or stimulus, the neutral stimulus will subsequently elicit a
fear response. The neutral stimulus is called a conditioned stimulus (CS) whereas the
aversive event or stimulus is called the unconditioned stimulus (US). The degree of fear
conditioning is contingent on several factors including the temporal proximity of the CS
to the US, the number of CS/US pairings, and physical properties of the stimuli. The
Pavlovian conditioning paradigm was instrumental as the theoretical basis of many
behaviorally-based treatments, such as systematic desensitization (Wolpe, 1958).

However, the limitations of Pavlovian conditioning in explaining fear acquisition
were becoming very apparent by the late 1970s. In addition to studies indicating that the
US/CS contiguity requirement for Pavlovian conditioning did not always hold true (see
Rescorla, 1988), conditioning theories were not able to explain the observation that fear

could be developed through vicarious means (e.g., seeing someone attacked by a dog)



and information (e.g., being warned that AIDS can be contracted from public toilets)
(Rachman, 2002).

One of the major breakthroughs at that time was Wagner and Rescorla’s (1972)
observation that Pavlovian associations are adjusted when an organism perceives a
discrepancy between expected outcome and true outcome. The result is that if an
outcome is more aversive than expected, the expectation of a negative outcome is
strengthened. Alternatively, if the outcome is less aversive than expected, the negative
outcome expectancy is weakened. For example, if a person who is moderately
apprehensive about dogs pets a neighbor’s Golden Retriever without being attacked, his
or her apprehension will weaken. On the other hand, if he or she is attacked by the
neighbor’s dog, the expectancy that dogs will bite will strengthen. Such studies provided
strong evidence that Pavlovian conditioning’s reliance CS/US contiguity was incomplete,
and expectation about potential outcomes of presentation of the phobic stimulus was an
important contributor to fear.

Wagner and Rescorla’s (1972) findings fit well with the contemporaneous
cognitive revolution and accompanying theories of emotion (Bandura, 1986, 1988; Beck,
1976; Rachman 1978) which emphasized that belief about dangers or threats are central
to the maintenance of anxiety (Thorpe & Salkovskis, 1995). Moreover, their findings are
consistent with the concept that exposure treatments for phobias are effective due to the
changing of beliefs, rather than habituation alone (Foa & Kozak, 1986; Salkovskis,
1991). A good deal of support for cognitive theories of fear surfaced at this time, such as

the consistent finding that distorted beliefs about phobic stimuli are common among



individuals with specific phobias, panic disorder, and social phobia (for a review, see
Barlow, 2002, Ch. 11). These distorted beliefs include higher estimates of harmful
outcomes (e.g., Menzies & Clark, 1995; Pauli, Wiedemann, & Montoya, 1998), expected
fear level (e.g., Telch, Ilai, Valentiner, & Craske, 1994) and distorted perceptions (e.g.,
Riskind, Moore, & Bowley, 1995). By the end of the 1980s, it was clear that thoughts
and beliefs were important components in the maintenance and acquisition of fears.

Throughout the 1970s, researchers were also exploring biological vulnerabilities
associated with fear acquisition and maintenance. One such theory, “biological
preparedness” (McNally, 1987; Mineka & Ohman, 2002; Ohman, Dimberg, & Ost, 1985;
Seligman, 1971), posits that humans are more biologically prone to become aversively
conditioned to certain situations or objects that presented threats to pretechnological man
(e.g., spiders, snakes, storms). For example, a fear of snakes has survival value in that it
leads to vigilance and avoidance and therefore a lesser chance of receiving a potentially
fatal bite. Although several studies have provided limited evidence for the biological
preparedness theory (see Ohman & Mineka, 2001 for a review), interpretations of these
findings remain mixed (Davey, 1995; de Jong, & Merckelbach, 1997). A related non-
associative model suggests that Darwinian natural selection has produced innate fears
which we learn to “unfear” through life experiences (Marks, 1987; Poulton & Menzies,
2002; Rachman, 1978).

Other vulnerability theories have their roots in psychobiological theories of
learning and personality (e.g., Cloninger, 1998; Cloninger, Svrakic, & Przybeck, 1993;

Eysenck, 1967; Gray, 1976). For example, in Cloninger’s seven-factor model of



personality, a measurable trait called “harm avoidance” is an inherited tendency to be
“predisposed to form conditioned signals of punishment and frustrative non-reward (i.e.,
they worry and are easily frightened) and to be sensitive to passive avoidance learning”
(Cloninger, 1998, p. 71). There are several studies supporting Cloninger’s assertion that
harm avoidance is associated with the behavioral inhibition brain system (Gray, 1976)
and the neurotransmitter GABA. For example, harm avoidance, as measured by a self-
report questionnaire (Cloninger et al., 1993) is correlated with individual variation in
Pavlovian aversive conditioning (Corr, Pickering, & Gray, 1995). In contrast with
preparedness theory and non-associative models, Cloninger’s theory refers to individual
differences in a proclivity to developing fears without regard for the relative
conditionabilty of various stimuli.

Results of genetic liability and heritability studies also suggest that inherited,
biological mechanisms influence susceptibility to the development of fears and phobias
(e.g., Fyer et al., 1990; Fyer, Mannuzza, Chapman, Martin, & Klein, 1995; Kendler,
Karkowski, & Prescott, 1999). However, compared to Cloninger’s (1993) model
described above, results of genetic and heritability studies suggest that there are separate
genetic effects for general fearfulness and for specific phobia subtypes (e.g., animal,
social, blood/injury, agoraphobic) (Kendler et al., 1999; Kendler, Myers, & Prescott,
2002). It is interesting to note that although the bulk of these studies focus on heritability
of phobias, twin studies have shown that the same genetic factors that influence phobias

affect fearfulness, suggesting that phobias represent an extreme on the continuum of fear



rather than qualitatively different phenomena (Kendler, et al., 1999; Kendler, Myers,
Prescott, & Neale, 2001).

This section reviewed several perspectives on fear acquisition and maintenance.
It is important to point out that modern competing theories of fear acquisition rarely rely
on only one mechanism to explain individual differences, be it associative, cognitive,
biological, personality or genetic. More often, perspectives on the etiology of fears and
phobias involve consideration of the relationships between learning experiences,
thoughts, and psychological or biological vulnerabilities (see Behaviour Research and
Therapy 40, 2002 for several perspectives). The next section describes one such theory,
Reiss’ expectancy theory.

Description of Reiss' Expectancy Theory

Reiss’ expectancy theory (Reiss 1991; Reiss & McNally, 1985) was developed to
account for individual differences in the intensity of fears, the acquisition of phobias, and
avoidance behavior. Expectancy theory might best be characterized as a neo-
conditioning perspective (Rachman, 1991; Rescorla, 1988) which builds on Pavlovian
conditioning models by allowing for the effects of cognitive appraisals. The expectancy
theory proposes that individual variance in fears can be explained by trait-like
psychological vulnerabilities and expectations about what will happen during encounters
with feared objects or situations. More specifically, these psychological vulnerabilities,
called “sensitivities” in Reiss’s model, interact with outcome “expectancies” (what one
thinks will happen when the feared object or situation is encountered) to determine

fearfulness. For example, an individual who is concerned that elevators are unsafe



(expectancy) will become more fearful if he or she has a tendency to worry about
becoming injured in a variety of situations (sensitivity).
Expectancies

The original conceptualization of expectancy theory (Reiss, 1980) explicitly
recognized that the US/CS contiguity was not enough to explain the acquisition of most if
not all fears. Drawing from the works of Wagner and Rescorla (1972), expectancy theory
regards information gained about the relationship between US and CS association as
more important that the US/CS contiguity in developing a CR. In regards to fear
acquisition, the relationship between information and fearfulness is mediated by
expectancies about potential outcomes. Reiss (1980) identified two fear-relevant
expectancies: expectancies about the dangerousness of a stimulus and expectancies about
the ability of the stimulus to induce anxiety. A stimulus may evoke fear due to danger
expectancies, anxiety expectancies, or a combination of both. If an individual receives
information through one of these channels that is inconsistent to currently held
expectancies, the expectancies (and therefore the fear response to the stimulus) will be
modified accordingly. For example, if an individual has strong expectations of falling off
a ladder and being injured, the safe use of a ladder will attenuate the belief in the
dangerousness of climbing a latter and subsequently reduce associated fear. Furthermore,
for a different individual, just hearing about the safety of ladders of having another
person model the climb is enough to reduce expectancies of harm with the result of

reducing fear.



Expectancy theory is neutral on the actual mechanisms of fear acquisition and
recognizes that expectancies can be developed through various processes: cognitive
learning, Pavlovian conditioning, covert conditioning, modeling, or a combination of
these means (Reiss & McNally, 1985). Subsequently, modifications in the strength of
fearfulness can occur through various means as well. For example, an individual may
reduce his or her fears of ladders by climbing one successfully, watching another person
climb, or possibly by listening to various accounts of successful ladder-climbs. However,
central to expectancy theory is that the ability of a stimulus to elicit fear is dependent on
outcome expectancies and which can be modified through learning.

The current conceptualization of expectancy theory (Reiss, 1991) regards all
expected outcomes as belonging to one of three classes of expectancies: expectancies of
physical injury, expectancies of anxiety, and expectancies of embarrassment. For
example, McNally and Stekette (1985) found that most expectancies of animal phobia
patients concerned about being harmed by the animal (an injury expectancy), panic
reactions (an anxiety expectancy), or both. Gursky and Reiss (1987) also provided
evidence for the distinctiveness of expectancies, in that a factor analysis of an anxiety and
danger (i.e., injury) expectancy questionnaire for specific fears extracted two factors
corresponding to danger and anxiety-related expectations.

Sensitivities

Reiss’s (1980) earliest version of expectancy theory was later revised to account

for vulnerabilities to fear acquisition (Reiss, 1991; Reiss & McNally, 1985). Expectancy

theory’s inclusion of trait vulnerabilities stems from models of fear acquisition that



emphasize biological or early-developed vulnerabilities to developing common fears.
Accordingly, it was proposed that all common fears have roots in three trait-like,
fundamental “sensitivities” to fear-relevant stimuli: injury (i.e., danger) sensitivity (IS),
fear of negative evaluation (FNE), and anxiety sensitivity (AS). The fundamental fears
are statistically distinct (Taylor, 1993) and theoretically distinguishable from anxiety,
fears, and panic (e.g., Reiss, Peterson, & Gursky, 1988). Injury sensitivity (IS),
sometimes called “danger sensitivity,” refers simply to a tendency to fear becoming
injured, ill, or dying. It is thought to reflect a tendency to fear and avoid situations or
objects that may be harmful. Fear of negative evaluation (FNE) refers to apprehension
of being evaluated negatively, an avoidance of evaluative situations, and an overly
pessimistic belief that one will be negatively evaluated (Watson & Friend, 1969). Not
surprisingly then, this sensitivity is characterized by a heightened expectation of negative
evaluation in social situations. Anxiety sensitivity (AS), the most investigated sensitivity,
refers to a belief that cognitive and physical symptoms of anxiety are harmful or
dangerous. Compared to control subjects, AS scores tend to be higher for individuals
with anxiety disorders (Taylor, 1996; Taylor, Koch, & McNally, 1992), predict who will
develop panic attacks (Ehlers, 1995; Maller & Reiss, 1992; Schmidt, Lerew, & Jackson,
1997, 1999), and predict anxious responding to hyperventilation challenges (Rapee &
Medoro, 1994). It is important to note that in each of these studies the effects of AS were
significant even after trait anxiety was controlled, suggesting that although related, AS

and trait anxiety are separable constructs (McNally, 1993).
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Although both expectancy theory and preparedness theories (e.g., Seligman,
1971) predict vulnerabilities in the development of fears, they can be contrasted on the
nature of the vulnerability. Expectancy theory posits that the sensitivities are
fundamentally aversive and that particular stimuli are feared because of their association
with the fundamental sensitivity. Preparedness theories, on the other hand, speculate that
susceptibilities are specific to one or a small group of stimuli such as spiders and blood.
Another point of contrast with preparedness and non-associative models of fear is that
expectancy theory is neutral concerning whether there is an evolutionary advantage for
sensitivities.

Sensitivities can also be contrasted with biologically-based vulnerability models
(e.g., Cloninger et al., 1993) in that expectancy theory is neutral to whether sensitivities
can be related to specific brain systems. Nonetheless, there is some indication that
anxiety sensitivity predicts activation of the medial prefrontal cortex (Ochsner, Ludlow,
& Knierim, 2006) and individuals who report greater social anxiety (who generally score
highly on fear of negative evaluation) tend to demonstrate greater amygdala activity in
response to social fear-relevant stimuli (Killgore, & Yurgelun-Todd, 2005; Pine, 2001).

Expectancy theory is broadly consistent with genetic approaches to fears that
suggest that individual fears share a reduced set of common vulnerabilities. However,
whereas recent studies using multivariate genetic analysis describe both general and
specific genetic liability associated with phobia subtypes (e.g., Kendler, Myers, Prescott,
& Neale, 2001), expectancy theory posits that each of the three fundamental sensitivities

can concurrently influence any particular fear (though not necessarily equivalent



11
influence, as will be discussed below). Furthermore, expectancy theory does not predict
a general phobic liability, nor does it regard the three sensitivities to be reducible to a
general, higher order construct.

Although expectancy theory and models of fear based on multivariate genetic
analytic methods have important theoretical difference.s, several studies have
demonstrated that Reiss’s fundamental sensitivities have heritability and/or genetic
transmission. For example, the heritability of anxiety sensitivity has been examined in
several studies. Stein, Jang, & Livesley (2002) reported that 45% of the variance in
anxiety sensitivity was attributed to genetic contributions. Of particular relevance were
those items related to beliefs that anxiety-related bodily sensations were harmful. In
another study, Jang, Stein, Taylor, & Livesley (1999) reported that anxiety sensitivity is
particularly heritable for women. van Beek & Griez (2003) found that healthy first-
degree relatives of panic disorder patients scored significantly higher on a measure of
anxiety sensitivity (Anxiety Sensitivity Index; Reiss, Peterson, Gursky, & McNally,
1986) than control subjects, suggesting that anxiety sensitivity is influenced by familial
factors, even before the onset of panic disorder. Only one study to date has examined the
genetic contribution to fear of negative evaluation, although the heritability of social
phobia has been demonstrated by several studies (e.g., Fyer, Manuzza, Chapman,
Liebowitz, & Klein, 1993; Kendler, Neale, Kessler, Heath, & Eaves, 1992). Stein and
colleagues (2002), utilizing a twin study design, found that the fear of being negatively
evaluated is moderately heritable, with genetic factors accounting for 48% of the

variance.
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Sensitivities x Expectancies.

Expectancy theory posits that fearfulness is best understood as a function of the
interaction between an expectancy of aversive outcomes and psychological
vulnerabilities in the form of sensitivities. Each of the three expectancies corresponds to
one of the three sensitivities: expectancies of physical injury to injury sensitivity,
expectancies of anxiety to anxiety sensitivity, and expectancies of embarrassment to fear
of negative evaluation. Individuals reporting a strong, aversive expectancy (e.g., “the
dog will bite”) and a powerful, matching sensitivity (e.g., “it would be terrible to be
physically injured”) will be particularly susceptible to developing a phobia. Reiss (1991)
illustrates expectancy theory as a formula, which is presented below:

Fear of a specific stimuli = a X (expectancy; X sensitivity;) + B X (expectancy, X

sensitivity;) + v X (expectancy; X sensitivitys)

This formula demonstrates that common fears are a function of the additive effects of
three interactions of associated expectancies and sensitivities. Interaction 1 is between all
possible expectancies of disaster (e.g., “The train I’m in could crash”) and injury
sensitivity (e.g., “It would be terrible if | were to be injured”). Interaction 2 is between all
possible expectancies of anxiety (e.g., “I will have a panic attack if I enter this crowded
train”) and anxiety sensitivity (e.g., “I could go crazy if my anxiety is too intense™).
Interaction 3 is between all possible expectancies of social disaster (e.g., “Everyone will
be looking at and evaluating me if I step onto this train”) and fear of negative evaluation
(e.g., “It would be terrible to be judged harshly”). In Reiss’s model, the symbols a, 3, and

vy are undefined weights. An illustration of expectancy theory is provided in Figure 1.
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The conceptualization of fears as a function of trait vulnerabilities and outcome
expectancies is likely the most striking feature of expectancy theory, and also the least
well developed. Subsequently, one of the primary aims of this study is to examine the

validity of this interaction model.

SENSITIVITIES EXPECTANCIES

Bodily Harm

Panicky
Sensations

Fear of Negative
Evaluation

Criticized/
Ridiculed

Figure 1. Reiss’ moderation model of expectancy theory.

In summary, Reiss’s (1991) expectancy theory of fear development deviates from
a traditional Pavlovian conditioning approach in its inclusion of cognitive factors, namely
outcome expectancies. In that regard, it is similar to the neo-conditioning tradition but
diverges in its emphasis on the interaction between sensitivities and expectancies.

Finally, although expectancy theory does not predict a genetic or biological basis for
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sensitivities, evidence indicates that anxiety sensitivity and fear of negative evaluation are
associated with discrete brain structures and are moderately influenced by genetic effects.
These findings lend support to the contention that sensitivities are lasting traits.

Support for Expectancy Theory

Few studies have directly evaluated Reiss’s expectancy theory (Reiss, 1991), and
no study has yet comprehensively examined his model. However, although significant
main effects are not required by expectancy theory, a collection of studies have provided
support for the main effects of sensitivities and expectancies in predicting fearfulness.
This section first reviews evidence for a relationship between sensitivities and common
fears. Second, the evidence for a relationship between expectancies and fearfulness are
examined. Third, the few studies that have tested expectancy theory and their findings
are summarized. And finally, limitations of prior research are summarized and a
proposal for resolving these limitations and enriching the research base on expectancy
theory is offered.
Relationship of Sensitivities to Common Fears

As reviewed above, sensitivities are defined by their inherent aversiveness and
inability to be reduced to more basic fears. In contrast, common fears (e.g., fears of
snakes, social situations, and enclosed spaces) can be reduced to these broader fears.
Over thirty years ago, Watson and Friend (1969) observed that the variance in social
fears can largely be explained by the more broad fear of negative evaluation. Currently,
the idea that a trait-like vulnerability exists and influences social fears is core to modern

theories about social phobia (Leary, Kowalski, & Campbell, 1988; Rapee & Heimberg,
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1997). Individuals with social phobia consistently score higher on questionnaires of fear
of negative evaluation than other clinical groups and controls (Heimberg, Hope, Rapee &
Bruch, 1988). Also, a strong positive correlation between measures of fear of negative
evaluation and measures of social anxiety and avoidance has been found (Jones, Briggs &
Smith, 1986; Taylor, 1993; Watson & Friend, 1969). Fear of negative evaluation has also
been found to discriminate between socially anxious and non-anxious controls on their
behavior during a social encounter (Asendorpf, 1987). However, it should be noted that
fear of negative evaluation may also contribute to or intensify other common fears
(Taylor, 1993). For example, an individual may become distressed by dogs out of a fear
of being attacked, but an expectation of being ridiculed for that fear may lead to greater
distress and avoidance (Taylor & Fedoroff, 1999).

It is well-established that anxiety sensitivity is elevated in panic disorder (see
review in McNally, 2002) and agoraphobia (McNally & Lorenz, 1987; Taylor, 1993)
compared to patients with other anxiety disorders and healthy controls. However, anxiety
sensitivity also tends to be elevated in other phobia-related disorders such as
claustrophobia (e.g., Ost & Csatlos, 2000), dental phobia (e.g., Locker, Shapiro, &
Liddell, 1997) and fainting in blood phobias (e.g., Kleinknecht, 1988). Locker and
colleagues (1997) further found that patients with multiple phobias (dental and blood)
had higher anxiety sensitivity than patients with only one specific phobia or controls.
Individuals with social phobias tend to have higher anxiety sensitivity as well (e.g., Ball,
Otto, Pollack, Uccello& Rosenbaum, 1995). However, it is unclear whether these

elevations are due to the three socially-relevant questions on the measure used (e.g., “It is
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important for me not to appear nervous.”) rather than a more general fear of anxiety
(Cox, Borger, & Enns, 1999).

Only one study has adequately examined the relationship between injury
sensitivity and common fears. In an early test of expectancy theory, Taylor (1993)
developed the Injury Sensitivity Index (ISI) to measure injury sensitivity. The ISI was
developed in response to the reliance by prior researchers (e.g., Reiss, et. al, 1988) on
injury-related fear surveys, which tended to create a redundancy between the sensitivity
measure and the Blood/Injury/Injection (BII) items on fear surveys. Taylor found that
although zero-order correlations were positive and significant between ISI and a broad
range of fears, results of canonical correlation suggested the ISI is most strongly related
to BII fears.

An important result of Taylor’s (1993) study was the finding that multiple
sensitivities may predict unique variance in any one fear. Taylor examined the
relationships between sensitivities and four subscales of a modified version of the Fear
Survey Schedule-III (FSS-III; Wolpe & Lang, 1964): social fears, animal fears, BII (and
death) fears, and situational (or “agoraphobic™) fears. Using regression analyses, the
three sensitivities were significant predictors for each of the four common fear subtypes
accounting for 22-41% of the variance in each. All sensitivities were significant
predictors of each common fear subtypes, although zero-order correlations and
magnitudes of beta weights suggested that the relationships between sensitivities and
common fear subtypes were variable: fear of negative evaluation was most strongly

related to social and animal fears; injury sensitivity was most strongly related to blood-
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injury fears and animal fears; and anxiety sensitivity was most strongly related to
agoraphobia. Results of a canonical correlation suggested that fear of negative evaluation
and injury sensitivity were related to all common fear groups including trait anxiety,
suggesting a more broad effect. However, injury sensitivity was strongly associated with
blood-injury fears in the absence of fear of negative evaluation and anxiety sensitivity.
Anxiety sensitivity was strongly associated with agoraphobia in the absence of fear of
negative evaluation. Taylor (1993) concluded that the three sensitivities accounted for a
substantial amount of the variance in common fears (22-41%) with the remaining
unexplained variance due to participant differences in learning histories (such as aversive
events or lack thereof with various measured stimuli) and the interaction of
environmental events and sensitivities.

In summary, there is good support for expectancy theory’s claim that the three
sensitivities are associated with common fears. Fear of negative evaluation is most
commonly associated with social fears, although it appears to generally be positively
correlated with other fears as well (e.g., animal fears). Anxiety sensitivity is strongly
associated with agoraphobia and claustrophobia, and to a lesser extent, BII and social
fears. Injury sensitivity has only been adequately investigated in one study, which
indicated correlations with a broad array of fears, but was most strongly related to BII
fears.

Relationship of Expectancies to Common Fears
Traditional theories of phobias have assumed that individuals fear objects or

situations due to expectations of being harmed or injured (e.g., bitten by a snake, car
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crash, trapped in an elevator and suffocating; Craske et. al., 1996). However, there is
now evidence of considerable variety in phobic apprehension depending on the target
phobic stimulus. Notwithstanding the various methods of data collection and coding
strategies, the findings related to the relationship between expectancies and common
fears and phobias have been fairly consistent (see review in Craske et. al., 1996).
Generally, social phobics tend to expect negative evaluation in social situations, such as
criticism, ridicule, and embarrassment (Asendorpf, 1987; Foa, Franklin, Perry, &
Herbert, 1996; Leary et al., 1988; Uren, Szabd, & Lovibond, 2004).

Outcome expectancies in specific phobias tends to be classifiable as either
concerns about harm or injury or concerns about panicking or losing control (Gursky &
Reiss, 1987; Reiss, et al., 1988). For example, situational fears tend to be associated with
fear of anxiety-relevant bodily sensations (Craske & Sipas, 1992; McNally, 1990; Reiss,
1991; Taylor et al., 1992; but see Lipsitz, Barlow, Mannuzza, Hofmann, & Fyer, 2002),
although individuals who specifically report fears of enclosed spaces tend to expect
injurious consequences (Lipsitz et al., 2002). On the other hand, those with animal
phobias (Antony, Brown, & Barlow, 1997; Lipsitz et al., 2002; McNally & Steketee,
1985) and BII phobias (Lipsitz et al., 2002) tend to be concerned both with physical harm
and with experiencing panic or losing control.

As suggested by the findings for animal phobias, it is common that more than one
expectancy is experienced in differing intensities. One example comes from McNally and
Stekette (1985), who interviewed 22 adults with severe animal phobias using structured

interviews. About half (10) of the participants were seeking treatment for snake fears,
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with the other 12 reporting fears of cats, birds, dogs, or spiders. They found that 41%
expected physical attack, 91% expected panic attacks, 18% expected to “go insane from
fear,” 14% expected embarrassment, 14% expected to become injured while trying to run
away, and 9% expected a heart attack. This suggests not only that less than half of the
patients expected to be harmed by the animal (an injury expectancy), but also that most
expected panic reactions (an anxiety expectancy). Therefore, in this sample, there were a
considerable number of patients who expected both injury from the animal as well as
expected strong anxiety.

In another study, Lipsitz and colleagues (2002) found that a substantial number of
the patients reported no single focus of apprehension toward their phobic stimulus: 25%
of animal, 9% of situational, 16% blood/injury, and 9% natural environment phobia
patients reported multiple foci. Antony and colleagues (1997) used a forced-choice
response format to ask 60 patients with specific phobia the percentage of their expected
fear that was due to possible negative outcomes related to their physical sensations (e.g.,
fainting, heart attack, going crazy) versus possible negative outcomes due to other
external factors (e.g., getting hit by a car, getting bit by a dog). The mean ratings for the
percentage of expected fear due to harmful physical sensations ranged from 17-32% for
the phobia subtypes of heights, blood, and driving, whereas the percentage was only
about 4% for animal phobia, indicating that most phobics (sans animal phobics) reported
both fear of bodily harm and of bodily sensations during encounters with phobic stimuli.
Notwithstanding phobic group differences, the results of the studies by McNally and

Stekette (1985), Lipsitz and colleagues and Antony and colleagues suggest that an
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individual may conjure not just one but multiple expectancies about an encounter with a
feared object or situation.

In summary, there is strong support that expectancies are related to fears and
phobias. Furthermore, it is clear that multiple outcome expectancies can be held at once,
making it important to document relevant expectancies. Unfortunately, these conclusions
are based on a patchwork of studies using different methodologies with specific
populations. A more comprehensive study that uses a uniform method to examine
multiple fears simultaneously is needed to provide a better understanding of the
relationship between expectations and fears.

Sensitivities x Expectancies

An empirical evaluation of expectancy theory should test whether the interaction
between sensitivities and expectancies predict fearfulness (Taylor & Fedoroff, 1999). To
date, few studies have been conducted that meet this criterion, and no study has included
fear of negative evaluation and its matching expectancy. One such study examined an
earlier version of expectancy theory (Reiss & McNally, 1985) with a sample of 117
college students with fears of enclosed spaces (Valentiner, Telch, Ilai, & Hehmsoth,
1993). Results indicated that danger expectancy, anxiety expectancy, and the interaction
between anxiety sensitivity and anxiety expectancy predicted avoidance behavior (as
measured by time spent in a long, darkened, dead-end corridor), but did not predict heart
rate reactivity or self-reported fear. Therefore, only limited support was provided for

expectancy theory.
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Another study was conducted with 94 college students with snake fears
(Schoenberger, Kirsch, & Rosengard, 1991 as cited in Taylor & Fedoroff, 1999).
Participants completed measures of danger sensitivity (i.e., IS), anxiety expectancy,
expected danger, expected anxiety, and ratings of fearfulness when asked to approach and
touch a live snake. Hierarchical multiple regression analyses were conducted with main
effects of sensitivity and expectancy in the first step and interaction terms (danger
sensitivity X expected danger; anxiety expectancy X expected anxiety) in the second,
with self-reported fear as the dependent variable. Results indicated that the danger
sensitivity X danger expectancy interaction was significant (p < .02) and the anxiety
sensitivity X anxiety expectancy was significant with a less conservative alpha of <.10 (p
<.06). Subsequently, a series of three regression analyses (low, medium, and high
danger expectancy) were conducted to examine the ability of danger sensitivity to predict
self-reported fear at varying levels of danger expectancy. The results revealed that as
danger expectancy scores increased, the regression coefficients for danger sensitivity
decreased. In contrast to anticipated results, the authors concluded that the findings were
in the direct opposite direction that expectancy theory would predict.

A third study (Telch & Harrington, 1994 as cited in Taylor & Fedoroff, 1999)
manipulated participant expectations about the effects of inhaling a mixture of 35% CO;
and 65% O,, a compound commonly used to elicit arousal-related physical sensations.
Thirty-nine high and forty low anxiety expectancy college students were told before the
trial either that inhaling the mixture would be relaxing or arousing, creating a crossed

factorial design. Counter to expectations, rates of reporting panic for those in the high
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anxiety sensitivity group were higher for the group expecting relaxation (52%) than for
the group expecting arousal (17%). In comparison, only about 5% of those in the low
anxiety sensitivity group reported panic, regardless of the instructions provided.
Therefore, although the high anxiety sensitivity group tended to report panic more often
than the low anxiety sensitivity group in response to the CO, challenge, the results
indicated that expectations of arousal decreased rates of panic in high anxiety sensitivity
individuals. Although these findings were inconsistent with expectancy theory, it is
possible that other factors were instrumental, such as effective coping by those in the
high anxiety sensitivity group who expected arousal or the outcome expectancies
provided by the experimenters may have been less convincing than the participants’
independent expectations.

In summary, little evidence exists for the prediction of expectancy theory that
fearfulness is a function of the positive interaction between sensitivities and expectancies.
That is, the addition of interaction terms does not appear to improve the prediction of
fears beyond sensitivities and expectancies alone. In fact, in two of the studies reviewed
here, the effects of the interactions were in the opposite direction expected. On the other
hand, these studies suffered several significant limitations.

Limitations of Prior Research on Expectancy Theory

First, the studies reviewed above included only a subset of sensitivities and
expectancies. A true test of Reiss’s expectancy theory should include each of the three
fundamental sensitivities and associated expectancies. Second, participants in the first

two studies were fearful of the target stimulus, presumably resulting in a restricted range
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of the dependent variable. Third, subsequent research has suggested improvements in the
measuring of sensitivities and elucidated the most common outcome expectations related
to phobic stimuli, allowing more accurate measurement of expectancies. Finally, recent
findings suggest that expectancy theory ignores another set of fear-relevant sensitivities
and expectancies, disgust sensitivity (Rozin, Fallon, & Mandell, 1984) and expectancies
of contamination or illness (Lipsitz et al., 2002). The first limitation, lack of
comprehensiveness, was resolved in the design of the current study and can be inferred
from the methods outlined below. Concerning the potential effects on the dependent
variable (i.e., fearfulness) of using only highly fearful individuals, the current study
included participants with a broad range of fearfulness. More in-depth consideration of
the final two issues (improving measures and the addition of disgust sensitivity and
expectancies of contamination), and proposals for resolving them, are presented in
separate sections below.

Improvements in the Measures Associated with Expectancy Theory

Sensitivities

Updated measures have recently become available for more precise and reliable
measurement of Reiss’ three fundamental sensitivities. For example, several studies have
been conducted recently concerning the psychometric properties of the Brief Fear of
Negative Evaluation scale (BFNE; Leary, 1983). Most notably, Rodebaugh and
colleagues (2004) examined the properties of the 12-item BFNE compared to the original
30-item Fear of Negative Evaluation scale (FNE; Watson & Friend, 1969). They found

that the straightforwardly-worded subset of eight items on the BFNE was more reliable,
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discriminating, and related to other measures of social anxiety than either the FNE or the
12-item BFNE.

There has been some debate on whether the 16-item Anxiety Sensitivity Index
(ASI; Reiss et al., 1986) should be considered multidimensional, as the measure has been
found to consist of three lower-order factors loading on one higher-order factor (see
review in Zinbarg, Mohlman & Hong, 1999). One common nomenclature for these
factors is Physical Concerns (e.g., “It scares me when my heart beats rapidly”), Mental
Incapacitation Concerns (e.g., “When I am nervous, I worry that I may be mentally ill.”),
and Social Concerns (e.g., “It is important for me not to appear nervous™) (Zinbarg et al.,
1997). However, several authors (Blais et al., 2001; Schmidt & Joiner, 2002) have
suggested removing five or six problematic items, which included the two comprising the
social concerns scale, from the ASI. Since the two social concern items factored with
items from the BFNE rather than with other ASI items in the Taylor (1993) study,
removal of these items should result in a more discriminate and sensitive measure.

Elimination of problematic items on the ASI has generally resulted in a robust
two-factor questionnaire that includes dimensions of fear of anxiety-relevant bodily
sensations and fear of anxiety-related cognitions (Blais et al., 2001; Keogh, 2004;
Schmidt & Joiner, 2002). Furthermore, exploratory factor analyses conducted on
archival data sets in our lab have generally extracted these two factors. Therefore, a
preliminary CFA of the 11-item ASI (Blais et al., 2001) was conducted to test the
adequacy of the two-factor model. As predicted, a two-factor model, compared to a one-

factor model, provided a superior fit to the data (Appendix A). Although prior
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examinations of expectancy theory have utilized the ASI as a one-dimensional construct
of anxiety sensitivity (e.g., Taylor, 1993), examining the dimensions of the ASI
separately may improve prediction of fear-related cognitions (Cox, 1996), phobic
behavior (Taylor & Federoff, 1999), and differential diagnosis (Rodriguez, Bruce,
Pagano, Spencer, & Keller, 2004). Therefore, two subscales from the 11-item ASI will
be considered separate “sensitivities” in analyses: sensitivity to anxiety-related cognitions
(ASI-COG) and sensitivity to anxiety-related physical symptoms (ASI-PHY).
Expectancies

Unlike the refined measures available to indicate the sensitivities, there is less
consensus regarding the appropriate approach to measuring expectancies. Two issues,
method of measurement and the number of expectancies assessed, were critical
considerations in the development of the current study. Concerning the method of
measuring expectancies, one strategy was used by Gursky and Reiss (1987), who
developed stimulus-specific, 10-item danger and anxiety expectancy scales. Respondents
rated on a 5-point Likert-type scale how often certain thoughts of danger occurred (e.g.,
“The plane might collide with another plane.”) and how likely were various anxiety-
related symptoms (e.g., “You might feel faint.”). A considerable drawback of this
strategy is that an individual may have a very strong expectation of one potentially
aversive outcome, yet score lower on the scale than another respondent who tends to rate
each potential outcome as somewhat possible.

Another strategy is to obtain a rating of the perceived dangerousness, anxiety-

eliciting nature, or embarrassment-evoking potential of a stimulus (Antony et al., 1997:
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Valentiner et al., 1993). Although this method does not allow for the researchers to note
the exact details of the expected outcome (e.g., two planes colliding, terrorist attack,
mechanical malfunction), the respondent may provide an overall rating of dangerousness,
anxiety-induction, or embarrassment that is not contingent on the number of possible
scenarios feared by the participant. Another advantage of this method is that the same
stem question can be used across fear stimuli. For example, one could be asked, “What
do you think is the chance that you will be injured while... (driving a car, petting a dog,
climbing a 10 ladder).” This latter strategy was used to measure expectancies in the
current study.

Concerning the number of expectancies assessed, a primary concern was the
linkage of one expectancy to each sensitivity (Reiss, 1991). Therefore, with four
sensitivities identified, four expectancies are necessary. Several sources were used in
determining the phrasing of each expectancy, including original sources for expectancy
theory (e.g., Reiss, 1991), the DSM-IV (American Psychiatric Association, 1994), and
the literature on phobias and non-clinical fears (e.g., Barlow, 2002; Lipsitz et al., 2004;
McNally & Stekette, 1985). In addition, a pilot study is described below that was
conducted to evaluate the comprehensiveness of a measure developed for this study.

The pilot study was conducted in our lab with 119 undergraduate students to
examine a preliminary measure of expectancies. Participants were asked to rate the
likelihood of five possible outcomes for a subset of 21 items: 1. “be physically injured in
some way,” 2. “experience panicky bodily sensations,” 3. “experience disgust or

revulsion,” 4. “lose (mental) control or feel like I was ‘going crazy,”” 5. “feel



27
embarrassed.” Instructions requested that participants to write in any expectation that
was not covered by the choices provided.

The inclusion of “experience disgust or revulsion™ as an expectancy deserves
some comment. Although the aforementioned four general expectancies fit well with the
tenets of expectancy theory and are consistent with commonly reported outcome
expectations, clinicians have described various disgust-relevant expectations as well,
such as concerns about becoming contaminated by a “dirty” dog (Lipsitz et al., 2002;
McNally & Stekette, 1985). In addition, it is not uncommon for individuals to report
expectancies of disgust or contamination when confronted with blood, wounds, and other
BII fears (e.g., Lipsitz et al., 2002). Subsequently, an expectancy tapping “disgust or
revulsion” was included for the pilot study.

For injury sensitivity, an expectancy of physical injury would appear to
encompass the theoretical concept (Reiss, 1991) and is consistent with the wording used
in other studies (e.g., Valentiner et al., 1993). For fear of negative evaluation,
expectancies of being criticized, ridiculed, or embarrassed are consistent with common
reports of feared outcomes both for social situations (Foa et al., 1996; Uren et al., 2004)
and for contact with feared animals (McNally & Stekette, 1985).

In the original conceptualization of expectancy theory, anxiety sensitivity was
thought to be a single-factor structure (Reiss et al., 1986). However, as reviewed above,
there is considerable evidence that individual differences on the two subscales, sensitivity
to anxiety-related cognitions (ASI-COG) and sensitivity to anxiety-related physical

symptoms (ASI-PHY), be evaluated separately. For anxiety-related physical symptoms,
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a query of expectancies of panicky bodily sensations would be consistent with several
reports about expected outcomes to encounters with phobic objects or situations (Lipsitz
et al., 2002; McNally & Stekette, 1985) as well as prior studies of expectancy theory
(Valentiner et al., 1993; Valentiner, Telch, Petruzzi, & Bolte, 1996). Sensitivity to
anxiety-related cognitions relates to concerns about becoming insane or “going crazy” as
a result of exposure to phobic stimuli, an outcome expectancy that also has been reported
by patients with phobias (e.g., McNally & Stekette, 1985). Therefore, ASI-COG was
matched with an expectancy of losing mental control or “going crazy.”

Results of the pilot study indicated that expectancies varied by stimulus. For
example, individuals with fears of snakes (rating a “5” on a fear scale) tended to expect
panicky bodily sensations and disgust, whereas individuals with a fear of enclosed spaces
tended to expect panicky bodily sensations and fear of losing control (Appendix B).
There are several points worth mentioning concerning the results of this pilot study.
First, ratings were largely consistent with prior findings, suggesting that this method of
collecting expectancy data holds promise for accurate collection of expectancies.
Second, only two participants wrote in additional expectancies (contamination-related),
suggesting the five provided expectancies encompass most potential outcome
expectancies. Third, the expectation of “disgust” was prominent, particularly for BII and
animal stimuli. Although expectancy theory maintained that the three fundamental fears
and their corresponding expectancies were sufficient to explain all common fears, the

relationship between phobic behavior and disgust sensitivity has received a good deal of
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attention in recent years (see review in Woody & Teachman; 2000). The relevance of
disgust and disgust sensitivity to expectancy theory is deliberated below.

Disgust Sensitivity and Its Relevance to Expectancy Theory

Although expectancy theory maintains that the three fundamental sensitivities and
associated expectancies are sufficient to explain all common fears, the relationship
between phobic behavior and disgust has received a good deal of attention in recent years
(see review in Woody & Teachman, 2000). As noted above, a pilot study conducted in
our lab and other reports (e.g., Lipsitz et al., 2002) provide evidence for the significance
of disgust and contamination expectancies, especially pertaining to animal and BII fears.

However, it is the concept of disgust sensitivity that has received considerable
attention. Disgust sensitivity is the tendency to feel disgusted toward various relevant
stimuli (Haidt, McCauley, & Rozin, 1994; Rozin et al., 1984) and its relationship to
avoidance of disgust-eliciting stimuli is thought to offer protection from contamination
and disease (e.g., Matchett & Davey, 1991). Although disgust sensitivity is positively
related to neuroticism (e.g., Quigley, Sherman, & Sherman, 1997) it is able to predict the
unpleasant experience of disgust-elicitors after neuroticism is controlled. For example,
Mulkens, de Jong, & Merckelbach (1996) found that disgust sensitivity continued to
predict spider fear after the effects of neuroticism were removed (but see Muris,
Merckelbach, Schmidt, & Tierney, 1999).

Measures of disgust sensitivity typically ask respondents to rate their comfort
level or avoidance of various disgust-relevant stimuli or situations, such as touching a

public toilet seat or drinking soup that was stirred with a used but washed fly swatter.
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Disgust sensitivity has been found to be positively correlated with fears of disgust-
relevant animals (Davey, Forster, & Mayhew, 1993; Klieger & Siejak, 1997) and BII
fears (Sawchuk, Lohr, Tolin, Lee, & Kleinknecht, 2000). Furthermore, disgust sensitivity
tends to be higher in individuals reporting animal phobias (de Jong, Andrea, & Muris,
1997; Merckelbach, de Jong, Arntz, & Schouten, 1993) and BII phobias (Tolin, Lohr,
Sawchuk, & Lee, 1997). For example, treatment-seeking women with spider phobia
were found to have higher food-related disgust sensitivity than a control group
(Merckelbach, et al., 1993). In another study, Tolin and colleagues (1997) found that
animal phobics reported greater disgust sensitivity than controls. Sawchuk, Lohr, Lee,
and Tolin (1999) reported that analogue BII phobics responded to a video of maggots and
larvae with higher disgust, fear, and anger than did normal controls.

Comparable to Reiss’ three fundamental sensitivities, there is evidence that
disgust sensitivity is a trait rather than a mood state. The Disgust Scale (Haidt et al.,
1994) demonstrates good test-retest validity across several months (Rozin, Haidt,
McCauley,, Dunlop, & Ashmore 1999). In addition, although several domains of disgust
have been identified (e.g., body product, animal, hygiene), disgust sensitivity appears to
be best described as a non-reducible construct (Haidt, 2002; Haidt et al., 1994). Also,
disgust sensitivity appears to have a moderate familiality, in that parent and child reports
of disgust sensitivity are moderately and positively correlated (Davey, et al., 1993; Rozen
et al., 1984). In one interesting study, Davey and colleagues found that parental food-
related disgust sensitivity, but not parental fear of spiders, predicted the fear of spiders in

offspring (cf. de Jong et al., 1997).
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From the preceding review there is good evidence that disgust sensitivity is a trait
construct that has an established relationship with fears and phobias. However,
apparently no systematic attempt has been made to test whether disgust sensitivity
explains variance in the experience of common fears beyond that attributed to Reiss’s
(1991) three fundamental sensitivities. Therefore, the current study will expand on
expectancy theory by including disgust sensitivity as a fear-relevant sensitivity and
concerns of contamination as the associated expectancy.

The choice of “contamination” rather than “disgust” as the matching expectancy
deserves comment. In developing the expectancy questionnaire for this study, it was
important to consider that an “expectancy” concerns the likelihood of an occurrence (i.e.,
unlikely to very likely). For example, asking the likelihood of being injured or having a
panic attack provides a fairly clear picture of the target outcome. On the other hand, the
emotion of disgust is likely to be experienced to some degree when any disgust-relevant
stimulus is present (e.g., cockroach, dog feces). Therefore, respondents might be
expected to rate the likelihood of disgust occurring to be high, although it is less clear to
what degree the respondent finds that outcome to be aversive. The prominent
evolutionary perspective on disgust is that experiencing this emotion warns us of things
that may contaminate us or make us ill (Woody & Teachman, 2000). Therefore, an
individual’s expectation of the likelihood of “becoming contaminated or ill”” through
contact with a particular stimulus would be expected to relate to fear and avoidance of
that stimulus. Consequently, it might be expected that fear of a spider or another disgust-

relevant stimulus would be potentiated for individuals who believed that the chances of



becoming contaminated were likely and also experienced high levels of disgust

sensitivity.

32



Experiment 1

Aims and Implications

Reiss's expectancy theory has been considerably influential, especially in regard
to anxiety sensitivity, and has important implications concerning our understanding of the
acquisition and maintenance of fears. As reviewed above, although the few studies that
have tested expectancy theory have not provided much empirical support, they also
demonstrate significant methodological limitations. Therefore, a primary aim of this
study is to test Reiss’ expectancy theory (Reiss, 1991) using revised measures and
improved methodology. Another primary aim is to examine the role of disgust sensitivity
and contamination expectancies in predicting fearfulness in the context of expectancy
theory. A secondary, but no less important aim of this study is to develop a useful
measure of outcome expectancies.

There are several implications of this study for our understanding of fear. First,
this study will examine the ability of several psychological vulnerabilities and fear-
relevant cognitions to predict individual differences in common fears. Identifying
mechanisms by which fears can arise and be maintained is important in prevention and
treatment of phobias. For example, treatments specifically targeting an individual’s
expectancies during exposure therapy may improve outcomes (Reiss & McNally, 1985).

In addition, results may elucidate common mechanisms by which related clinical
phenomena present, and therefore instruct the development psychopathology nosology.

This study will also have several potential implications, such as the development of a
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novel measure of expectancies that may prove useful in future studies and in clinical
work. In addition, results will provide psychometric data for several recently revised
measures, such as the 11-item Anxiety Sensitivity Index (Blais, et al., 2001). Finally, this
study will attempt to clarify just what expected outcomes individuals associate with
feared situations or objects.

Summary of Analytic Methods

Reiss’ moderation model of expectancy theory is tested by a series of hierarchical
regression analyses (one per fear subtype). In brief, main effects are entered in earlier
steps with interaction terms entered into a later step. If the inclusion of the step retaining
the interaction terms significantly improves the amount of variance accounted for in the
dependent variable, post hoc analyses are conducted to examine the nature of the
interaction (i.e., moderation). In this study, the dependent variable is the specific fear
that is being predicted. The five interaction terms are created by multiplying each
sensitivity by its associated expectancy. To examine whether disgust sensitivity and
contamination expectancies predict variance in fears beyond that predicted by the other
sensitivities and expectancies, they are entered together in a subsequent and separate step.
Variables will be entered into the regression in this order: Step 1 (sex as a covariate,
based on preliminary analyses presented below); Step 2 (sensitivities sans disgust
sensitivity); Step 3 (outcome expectancies pertaining to the fear in question); Step 4
(disgust sensitivity and contamination expectancy); and Step S (five interaction terms).

An illustration of the moderation model is presented in Figure 2.
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Figure 2. Tested moderation model of expectancy theory. This model can be contrasted

with Reiss’ moderation model, as illustrated in Figure 1. Note that disgust sensitivity and

contamination expectancy were not included in Reiss’ original expectancy theory.

Consistent with the strategy adopted by Taylor (1993), the current study uses
subscales from a modified Fear Survey Schedule-III (Wolpe & Lang, 1964) as dependent
variables. The several versions of the Fear Survey Schedule (Arrindell, 1980; Geer,
1963; Lang & Lazovick, 1963; Wolpe & Lang, 1964) have been popular research tools
and clinical assessment instruments for over four decades. The more than 40 evaluations
of the factor structure of the FSS-III and its predecessors have typically suggested that

most fears can be classified into one of four factors: blood/injury/injection fears, social
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fears, animal fears, and situational (or “agoraphobic™) fears (Arrindell, Pickersgill,
Merckelbach, Ardon, & Cornet, 1991). The dimensionality of fear questionnaires have
appeared generally invariant across gender, nationality and clinical and student samples
(e.g., Arrindell et al., 2003), suggesting common determinants underlying factor item
covariance (Cattell, 1978). These factors are similar to the phobic categories outlined in
the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV;
American Psychiatric Association, 1994), demarcated by associated features such as age
of onset, gender prevalence, and physiological markers (see review in Craske et al.,
1996).

In preparation for Experiment 1, a confirmatory factor analysis (CFA) was
conducted to evaluate a modified FSS-III that was hypothesized to contain four fear
subtypes: animal fears, BII fears, claustrophobic fears, and social fears. Claustrophobia,
a component of the more broadly-inclusive and relatively less-stable situational factor
(Arrindell, et al., 1991; Taylor, 1998) was used in this study in order to improve precision
of construct measurement. As anticipated, the CFA supported a four factor structure for
the modified FSS-III that included animal fears, BII fears, claustrophobic fears, and
social fears. Analytic methods and results of the CFA are presented in Appendix C.
Hypotheses
1. The interaction between sensitivities and expectancies will predict four common fear
subtypes (animals, BII, claustrophobic, social) better than sensitivities and expectancies

alone.
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2. The addition of disgust sensitivity and expectancies of contamination to Reiss’
moderation model of expectancy theory will significantly improve the prediction of fears.
3. Based on prior findings (reviewed above), several specific predictions can be made
regarding the ability of sensitivities and expectancies to predict fears:
a. Animal fears will be predicted by fear of negative evaluation, injury sensitivity,
disgust sensitivity, and expectancies of injury and contamination.
b. BII fears will be predicted by injury sensitivity, disgust sensitivity, and
expectancies of panic and contamination.
c. Claustrophobic fears will be predicted by anxiety sensitivity (both somatic and
cognitive aspects) and expectations of physical injury and panic.
d. Social fears will be predicted by fear of negative evaluation and expectancies of

ridicule, criticism, or embarrassment.



38
Method

Participants

Participants were 445 undergraduate students attending a large, urban, state
university in Virginia, U.S.A. and receiving class credit for participation. Five cases
were removed from the analyses due to incomplete response forms resulting in the
complete loss of one or more measures. An additional fifteen cases were removed due to
patterns of missing data (i.e., inspection of the computer optical scan-type record forms
revealed that a participant missed or skipped items resulting in an indeterminate number
of consecutively misplaced responses). Of the remaining 425 students, 62% were female,
37% male, and 1% unknown. The majority of participants were first year students (67%;
second year = 18%; third year = 11%; beyond third year = 3%; unknown <1%). About
half the students self-identified as White/Caucasian (53%), about a quarter self-identified
as Black/African-American (28%), and North Asian (7%), Hispanic (3%), Pacific
Islanders (3%), “Other” (5%), and unidentified individuals (<1%) comprised the
remaining sample. About 90% of participants were between 18-21 years of age with a
mean age of 19.7 years.
Measures

The questionnaire packet included a demographic form (age, race, sex, and year
in school), a survey of common fears, a questionnaire about the foci of apprehension
concerning common fears, a questionnaire of disgust sensitivity, a measure of anxiety

sensitivity, a measure of injury sensitivity, and a measure of fear of negative evaluation.
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1. Demographic form. This includes a query of age, race, gender, and year in
school. (Appendix D)
2. Fear Survey Schedule-11I (FSS-III; Wolpe & Lang, 1964). The 52-item FSS-III
is a popular measure of fearfulness. Two additional animal (“sharks” and
“bears”), one claustrophobic (“long tunnels”), and one social situational items
(“Eating in a cafeteria by myself”) were included bringing the total count to 56
items for exploratory analyses. Instructions state, “The items in this questionnaire
refer to things and experiences that may cause fear or other unpleasant feelings.
Rate each item for how much you are disturbed by it nowadays.” Responses are
recorded on a 5-point Likert-type scale (“not at all” to “very much”). (Appendix
Cl)
3. Focus of Apprehension Survey Schedule (FASS). This measure asks
respondents to rate the likelihood of five possible outcomes (i.e., “expectancies’)
when confronted with sixteen commonly-feared stimuli or situations on a 5-point
Likert-type scale (“not likely” to “very likely”). The five expectancies included
in this measure encompass the majority of feared outcomes reported by patients
receiving treatment for specific phobias (Lipsitz et al., 2002): receiving a
physical injury, experiencing panicky bodily sensations, becoming contaminated
or becoming ill in some way, losing mental control or going crazy, and being
ridiculed, criticized, or judged by others. This measure was specifically

developed for this study. (Appendix E)
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4. Disgust Scale, Version 2 (DS2; Haidt, et al., 2002). The 32-item DS2 was
developed as an improvement to the Disgust Scale (DS; Haidt, et al., 1994), a
popular measure of disgust sensitivity. The DS2 taps several disgust-relevant
domains including core disgust (e.g., food, animals, and body products),
death/envelope violations, interpersonal, and sex and predicts disgust-related
behaviors as well as the original DS scale (Haidt, 2004). Two 16-item instruction
and response sets are used with 4-point Likert-type rating scales. The first asks
respondents to rate how much they agree with various items (e.g., “If I see
someone vomit, it makes me sick to my stomach.”) whereas the second asks how
disgusting the respondents find various experiences (e.g., “While walking under a
railroad track, you smell urine.”).

One of the limitations of the DS and DS2 for the current study is that
responses on several items may be potentiated by animal fears (e.g., “Seeing a
cockroach in someone else’s house does [not] bother me.”) and
blood/injection/injury fears (e.g., “You see a man’s intestines exposed after an
accident.”) resulting in an artificially inflated correlation between the DS2 and
fear scales. To minimize this effect, a 20-item modified DS2 was constructed for
this study that excluded items mentioning animals or mutilation-related stimuli.
The 20-item scale demonstrated good internal consistency (Cronbach’s alpha =
.85) as did the 32-item scale (Cronbach’s alpha = .89), and the two scales were
highly correlated, » = .96. Furthermore, compared to the full 32-item DS2, the

20-item DS2 had smaller correlations with BII (.28 vs. .41) and animal fears (.40
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vs. .47) while retaining a very similar correlation with claustrophobic (.22 vs. .24)
and social fears (.19 vs. .20). Therefore, the removal of items from the DS2 that
overlap with FSS items appears to reduce the inflation of correlations with
disgust-relevant fear subtypes while preserving correlations with non-disgust-
relevant fear subtypes and the scale’s internal consistency. This 20-item disgust
scale will be used in all analyses. (Appendix F)
5. Anxiety Sensitivity Index (ASI; Reiss, et al., 1986). This 16-item self-report
measure taps beliefs about the dangerousness of anxiety-related symptoms.
Respondents rate agreement with statements on a 5-point Likert-type scale (“very
little” to “very much”™). The 11-item ASI (Bais et al., 2001) used in this study is
derived from the 16-item ASI. Two subscales were used for this study:
sensitivity to physical symptoms of anxiety (ASI-PHY; items 3, 4, 6, 9, 10, 14)
and sensitivity to anxiety-related cognitions (ASI-COG; items 2, 11, 12, 15, 16).
The internal consistency of the 11-item ASI in this sample was good (Cronbach’s
alpha = .82). (Appendix Al)
6. Injury Sensitivity Index (ISI; Taylor, 1993). The ISI is an eleven-item measure
pertaining to fears of illness and injury. Respondents rate agreement with
statements on a S-point Likert-type scale (“very little” to “very much”). The
internal consistency in this sample was good (Cronbach’s alpha = .91). (Appendix
G)
7. Brief Fear of Negative Evaluation Scale-S (BFNE; Rodebaugh et al., 2004).

The BFNE is a 12-item measure of apprehension about being evaluated
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negatively (Leary, 1983), based on the original 30-item FNE (Watson & Friend,
1969). The BFNE has adequate test-retest reliability and internal consistency
(Leary, 1983) and is preferable for the measure of negative evaluation fears over
the original scale (Rodebaugh et al., 2004). Rodebaugh and colleagues (2004)
reported that a BFNE subscale consisting of the eight straightforwardly-worded
items is more reliable, more discriminating, and more related to measures of
social anxiety than the full scale which includes reverse-scored items.
Respondents are asked to rate each statement regarding how characteristic it is of
the individual completing the questionnaire on a 5-point Likert-type scale (“not at
all” to “extremely”). The internal consistency in this sample was good
(Cronbach’s alpha =.93). (Appendix H)
Procedures
Participants were administered informed consent and asked to complete
questionnaire packets in classrooms with up to 20 other students proctored by this author
(S.M.) and/or an undergraduate research assistant. They were given the materials and
asked to thoroughly read and sign the informed consent before completing the
questionnaire packet. The FASS and the sensitivity questionnaires (DS, ASI, ISI, and
BFNE) were counterbalanced to allow comparison of order effects. Answers were placed
on a computer optical scan-type record sheet that included a subject number and the
demographic information mentioned above. Administration time ranged from about 30 to
55 minutes. After completing the questionnaires, participants were thanked for their time

and were provided a debriefing fact sheet concerning the purpose of the study.
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Results

First, preliminary analyses were conducted which include: an examination of
missing data; construction of variables and examination of distributional characteristics;
effects of counterbalancing, bivariate Pearson correlations, means and standard
deviations for study variables, and effects of demographic variables. Second, the
moderation model of expectancy theory was tested using hierarchical regression analyses.
Preliminary Analyses

Missing Data. For the 425 participants, fifteen missing data points were observed
for study variables out of a total 36,550 data points (0.041%; excluding demographic
data, reviewed below). Missing data was replaced using the person mean substitution
method, which replaces the missing data point with the mean of the other items in that
scale per individual (Downey & King, 1998). This method reflects individual differences
in responding and benefits from correlations between scale items (McDonald, Thurston,
& Nelson, 2000).

Construction, Distributional Characteristics, and Transformations of Variables.
The sensitivity measures (ISI, ASI-PHY, ASI-COG, BFNE, DS2) and the FSS-III
subscales (animal, BII, claustrophobia, and social) were computed by summing scale
items after applying item weights based on factor score coefficients (Grice & Harris,
1998). Weighting items based on factor score coetficients results in a measure that better
reflects the relative spacing of individuals on the measure’s underlying factor (Grice,
2001). For each measure, items were subject to a principal components analysis and the

component score coefficients were used as item weights. The FASS items were weighted
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by the coefficients of their associated FSS-III items. For example, the weight for the
animal fear item “snakes” would be applied to the five FASS items associated with
expectancies of snakes.

Outliers, skewness, and kurtosis were examined using SPSS 13.0.1 Descriptives,
Frequencies, and histograms (SPSS Inc., Chicago IL). For sensitivities and fear
subscales, no significant outliers were detected and kurtosis was within acceptable limits
considering the sample size (Tabachnick & Fidell, 2001). A mild to severe positive skew
was found for the four fear subscales and for the sensitivity measures other than DS2.
Conventional transformations were successful in reducing skewness to acceptable levels
for each of the variables (Tabachnick & Fidell, 2001). The transformations applied were
as follows: square root (animal and social fears), logarithmic (BFNE, ASI-PHY, ISI and
BII fears), and inverse (ASI-COG and claustrophobia). Mild to severe positive skew was
also found across FASS variables. In many cases, a low rate of endorsement would be
expected by theory (and common sense), such as the case of expectancies of
contamination due to public speaking. Transformations were successful in reducing
skewness primarily for FASS variables in which a wide range of individual differences
were expected: square root (social fear expectancies of panic and of being criticized),
logarithmic (claustrophobic and animal fear expectancies of panic; animal expectancies
of physical injury), and inverse (BII fear expectancies of panic and contamination).

Linearity and homoscedasticity were judged to be acceptable through evaluation

of scatterplots for sensitivities and fears. The Mahalanobis distance was employed at a
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conservative alpha (0.001; Tabachnick & Fidell, 2001) to screen for multivariate outliers.
None were identified.

Effects of Counterbalancing. Participants were equally distributed into the two
packet conditions by ethnic groups (Pearson y*(7) = 7.64, ns), sex (Pearson ¥*(2) = 0.41,
ns), and year in school (Pearson ¥*(5) = 1.74, ns). Independent samples ¢-tests with
Bonferroni correction for multiple comparisons revealed that scores on sensitivity,
expectancy and fear measures were equivalent across the two packet conditions.

Descriptive Statistics and Correlations. Table 1 shows means and standard
deviations for study variables in their original metrics, whereas Appendix I provides
values for these variables after appropriate weighting and transformations. A secondary
aim of this study was to develop a measure of expectancies that could be used to test
expectancy theory. Table 2 provides mean and median expectancy ratings for individuals
reporting being “very disturbed” (i.e., a maximum rating of “5” on the FSS-III item) by
four common fear stimuli: public speaking, snakes, being injected, and enclosed spaces.
Similar to results of the pilot study described above (and in Appendix B) ratings of
expectancies varied by fear stimulus. For example, as might be expected, individuals
who found the idea of speaking in public disturbing expected to experience panic and a
potentially embarrassing outcome. A point of contrast between the results of these two
studies regards the effect of changing the “expectancy of disgust or revulsion” in the pilot
study to “expectancy of contamination.” Consistent with expectations, individuals tended
to rate “expectancies of contamination” less likely than they did “expectancies of disgust”

in the pilot study, across fear subtypes. Still, ratings on this variable tended to



discriminate between snake and injection fears on one hand, and speech and

claustrophobic fears on the other.
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Table 1

Means and Standard Deviations of Study Variables (N = 425)

Variables M SD
Fear Subtypes
Animal Fears 2.25 .95
BII Fears 2.07 .86
Claustrophobic Fears 1.73 .78
Social Fears 2.40 .79
Sensitivities
Injury Sensitivity Index 2.50 .87
ASI-Physical Symptoms 2.30 .80
Disgust Scale-2 2.36 53
ASI- Anxiety-Related Cognitions 1.61 .64
Brief Fear of Negative Evaluation Scale 2.71 1.05
Expectancies
Animal Fears
Expectancies of physical injury 1.45 .60
Expectancies of panic 2.10 .90
Expectancies of contamination 1.36 .60
Expectancies of losing mental control 1.33 .61
Expectancies of being criticized 1.29 54
BII Fears
Expectancies of physical injury 1.10 .30
Expectancies of panic 1.95 .85
Expectancies of contamination 1.43 .65
Expectancies of losing mental control 1.19 .52
Expectancies of being criticized 1.14 40
Claustrophobic Fears
Expectancies of physical injury 1.17 41
Expectancies of panic 1.76 73
Expectancies of contamination 1.14 35
Expectancies of losing mental control 1.28 49
Expectancies of being criticized 1.14 35

Social Fears
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Expectancies of physical injury 1.04 18
Expectancies of panic 2.35 .82
Expectancies of contamination 1.13 33
Expectancies of losing mental control 1.23 45
Expectancies of being criticized 2.37 1.05

Note. ASI = “Anxiety Sensitivity Index.”

Table 2
Mean Expectancy Ratings by Select Fears.
Public Enclosed
Speaking Snakes Injections Spaces

Expectancy M Md M Md M Md M Md
Be physically injured 1.0 1.0 2.7 3.0 3.2 3.0 23 1.0
Experience panicky
bodily sensations 4.6 5.0 4.2 5.0 4.3 5.0 4.4 5.0
Become contaminated or
ill in some way 1.7 1.0 2.2 2.0 2.5 2.0 1.6 1.0
Lose mental control or
“go crazy” 2.1 1.0 2.4 2.0 1.9 1.0 3.1 3.0
Being, ridiculed,
criticized or judged 4.0 5.0 2.2 1.0 2.0 1.0 1.6 1.0
N 51 52 33 14

Note. Range of scores is 1 (low) to 5 (high). Md = median.

Bivariate Pearson correlations are shown in Tables 3 through 6. Table 3 shows
the correlations between sensitivities and fear subtypes. Table 4 shows the correlations
between expectancies and fears, Table 5 shows the correlations between expectancies and
sensitivities, and Table 6 shows the correlations between expectancies per fear subtype.

A few general comments can be made regarding the correlations. First, certain
trends are evident that appear to support hypotheses. For example, in Table 3,

correlations for the Disgust Scale-2 are highest with Animal and BII fears. Also, the
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Brief Fear of Negative Evaluation scale correlates most strongly with social fears.
Another trend is that expectancies tend to correlate highest with the fears they are
expected to be associated with. For example, in Table 4, the five expectancies associated
with animal fears are correlated most strongly with animal fears (as opposed to the other
three fear subtypes). On the other hand, most of the study variable intercorrelations are
significant, perhaps reflecting a general response bias or indication of power rather than a
practical illustration of relationships. Indeed, one of the essential characteristics of this
experiment is the ability to examine the unique variance that individual variables account
for in fearfulness after removing the variance shared with other predictors. For example,
it is hypothesized that expectancies of ridicule, criticism, or embarrassment will be a
particularly robust predictor of social fears (Hypothesis 3d). Although bivariate
correlations suggest that several expectancies are associated with social fears, perhaps
only the semi-partial correlation between expectancy of criticism and social fear will be
significant after removing shared variance associated with other expectancies. For that
reason, the regression strategy that will be used to test the moderation model of
expectancy theory (described below) is expected to highlight relationships between

sensitivities, expectancies, and fears.



Table 3

Bivariate Pearson Correlations for Sensitivities and Fear Subtypes (N=425)
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Variable 2 3 4 5 6 7 8 9
1. Animal Fears J4%x 0 30%*F  18**  20%*  30%*  40** .09 .01
2. BII Fears - 22%x 5%k Dekx 32k Q0¥* 13kx 12%
3. Claustrophobic Fears - 23%F 26%*F 33%x  22%*  16*%* .09
4. Social Fears - L19%E 29%Ek 19xE - DTkx 4%
5. Injury Sensitivity Index - AS¥® 32x* 36%* 33k
6. ASI-Physical
Symptoms - 30%% 44 4%
7. Disgust Scale-2 - 20%* 07
8. ASI- Anxiety-Related
Cognitions - 33%*

9. Brief Fear of Negative
Evaluation Scale

Note. ASI = “Anxiety Sensitivity Index.” Variables 1-4 are fear subtypes, and variables

5-9 are sensitivities.
*p<.05.**p<.0l.



51

Table 4
Correlations between Expectancies and Fear Subtypes (N=425)

Expectancies Animal BII Claustrophobic Social

Animal Fears

Physical injury ATH* Jd6** 28%* Jd6**
Panic 68** 20%* J1** 23x*
Contamination A41%* A 7** 25%* d6%*
Lose mental control 46** A7** 24%* A7%*
Being criticized A3 Jd4%% 5% .08
BII Fears
Physical injury 3% A5%* .07 -.02
Panic 2%k 68** 20%* 23k
Contamination 24%* 37** 22%* 21%*
Lose mental control A7** 31** 14%* 10*
Being criticized A5 24%* 10%* .09
Claustrophobia
Physical injury 20%* A5%* J32%* 4%
Panic J32¥* D2xk 69 * 28**
Contamination 23¥* 16%* 34%* .05
Lose mental control 20%* 20%* A45%* d6%*
Being criticized N L% .07 30** .09
Social Fears
Physical injury d1* .04 .09 .01
Panic 8% 4% Jd6** 64 %%
Contamination .09 .10* .08 24%*
Lose mental control 12% 4% A7%* 36**
Being criticized Jd4%* 7% A8** A44%*

*p<.05. % p< 0l.



Table 5
Correlations between Expectancies and Sensitivities (N=425)

Expectancies ISI ASI-PHY DS2 ASI-COG BFNE
Animal Fears
Physical injury 30%* 28%* 28%* 8% .08
Panic J32%* J36** 33k 5% .07
Contamination J1x* 20%* 20** 21%* .09
Lose mental control ~ .29** 30** 30** 20%* .08
Being criticized 20%* A 7E* 24%* 10* .01
BII Fears
Physical injury .06 Ad4%* .03 A10* <.01
Panic 26%* J36** J1** 23x* 8%
Contamination 22¥* 30** 19%* 24%%* A3
Lose mental control  .14** 20%* 10* 21%* 10%*
Being criticized d1% 18%* 10%* J15%* .09
Claustrophobia
Physical injury 22%* 24%* .08 Jd4%* 5%
Panic 24%* J37** 21%* 21** 21**
Contamination 10* 20%* .06 21** .06
Lose mental control ~ .20** 29%* d6%* 30** 2%
Being criticized 21 A8** 3% 21%* 2%
Social Fears
Physical injury d1* 3% 10* .08 .06
Panic 25** 28** d6** J1** 43**
Contamination A3x* JA5** .02 28** A7**
Lose mental control ~ .20** 20%* .09 33%* 24%*
Being criticized 26%* A7%* .09 25%* 36%*

Note. ISI = Injury Sensitivity Index; ASI-PHY = ASI-Physical Symptoms; DS2 =
Disgust Scale-2; ASI-COG = ASI- Anxiety-Related Cognitions; BFNE = Brief Fear of
Negative Evaluation Scale.

*p<.05.*¥* p<.01.



Table 6

Correlations between Expectancies per Fear Subtype (N=425)

53

Lose mental Being
Expectancies Panic Contamination control Criticized
Animal Fears
Physical injury S5 69** 60** J39%*
Panic -- 46%* STx* 42x*
Contamination -- H3** S0**
Lose mental control -- O5**
Being criticized --
BII Fears
Physical injury 34x* A6** H65%* 61%*
Panic -- STx* S5** AT**
Contamination -- O1%* 47**
Lose mental control -- JTO**
Being criticized --
Claustrophobia
Physical injury AT*E S4x* A2%* A1x*
Panic - A48** ST** 39¥*
Contamination -- S3x* 49 *
Lose mental control -- AT7x*
Being criticized --
Social Fears

Physical injury 2% 25%* 24%* .02
Panic -- 35%* 45%* S1%*
Contamination -- SO** 22x*
Lose mental control -- 3O *

Being criticized

* p<.05.** p<.0l.

Effects of Demographic Variables. Reiss’ expectancy theory does not instruct on

whether the relationship between sensitivities, expectancies, and fears are moderated by

variables such as sex, race, or age. However, studies have consistently reported that

women tend to score higher on fear questionnaires (Arrindell et al., 2003), DS (Haidt, et
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al., 1994) and the ASI (Peterson & Plehn, 1999). Based on this trend, exploratory
examinations of group differences for sex and race were conducted. First, the effect of
sex on the study variables was assessed. Consistent with these findings, independent
samples t-tests revealed that females rated the sensitivities and fears significantly higher
than men, with the exception of BFNE, which was similar for females and males (Table
7). When the Bonferroni correction for multiple comparisons was employed, women’s
ratings were still significantly higher on all but BFNE, ASI-COG, and BII fears. Women
also reported significantly greater expectancies of panicky bodily sensations related to
animals, claustrophobic situations, and social situations with a tendency (p <.10) to hold
these expectancies related to BII stimuli (Table8). Women also reported significantly
greater expectancies of ridicule or criticism in relation to social situations. Women also
tended (p <.10) to have greater expectancies of physical injury related to animals and
expectancies of losing mental control related to BII stimuli. However, with a
conservative alpha level determined by Bonferroni correction, only the expectancy to
panic relative to animals and claustrophobic situations was significantly greater in
women.

Due to the sex differences in ratings, there was concern that sex may also
influence the correlations between variables. Therefore, bivariate Pearson correlations
between variables for men and women were computed separately and compared using a
z-score significance test (Ferguson & Takane, 1989) with Bonferroni correction. Several
significant differences between correlations were observed by sex (most notably, BFNE

was significantly and positively correlated with BII fears (0.39) and animal fears (0.36)
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for men, but not for women (0.08 and -0.05, respectively)). Due to these findings, a
variable for sex was entered as a covariate in analyses of the mediation and moderation
models.
Table 7

Means and Standard Deviations of Sensitivities and Fear Subtypes by Sex (158 males,
262 females)

Males Females

Variable M SD M SD T-Test?

Injury Sensitivity Index 2.30 .84 2.61 86  F>M**

ASI-Physical Symptoms  2.09 .69 2.42 .84  F>M**

Disgust Scale-2 2.20 .50 2.47 52 F>M**
ASI- Anxiety-Related

Cognitions 1.67 .61 1.58 .66 M>F*
Brief Fear of Negative

Evaluation Scale 2.67 .61 273 1.11

Animal Fears 1.89 .82 2.46 96  F>M**
BII Fears 1.90 75 2.17 91  F>M**
Claustrophobia 1.50 .58 1.87 85 F>M**
Social Fears 2.20 71 2.52 82 F>M**

Note. Values represent weighted and (where appropriate) transformed measures. ASI =
“Anxiety Sensitivity Index.”

®Independent samples -tests.

*p<.05. %% p<.01.
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Table 8
Means and Standard Deviations of Expectancies per Fear Subtype by Sex (158 males,
262 females)

Males Females
Variable M SD M SD T-Test®
Animal Fears
physical injury 137 52 149 64 F>M
panic 1.80 75 2.28 94  F>M**
contamination 1.35 .59 1.36 .61
lose mental control 1.27 54 1.37 .64
being criticized 1.25 45 1.31 .58
BII Fears
physical injury 1.13 35 1.08 .26
panic 183 81 202 87 F>M'
contamination 1.40 .65 1.45 .65
lose mental control 1.23 .56 1.17 .50 M>F'
being criticized 1.15 42 1.13 .39
Claustrophobic Fears
physical injury 1.16 38 1.18 42
panic 1.54 58 1.88 77
contamination 1.14 33 1.14 .36
lose mental control 1.29 48 1.28 49 F > M#**
being criticized 1.14 .36 1.14 .34
Social Fears
physical injury 1.05 18 1.04 .16
panic 2.18 73 2.45 86  F>M**
contamination 1.14 32 1.12 33
lose mental control 1.22 44 1.23 46
being criticized 220 1.00 247 1.08 F>M*

Note. Values represent weighted and (where appropriate) transformed measures.
®Independent samples #-tests.
"p<.10.* p<.05. ** p< .01.

Next, the effect of race on sensitivities, expectancies and fear subtypes was

assessed. The literature provides little guidance on possible effects of race on the
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variables of interest and generally stresses the similarities between ethnic groups and
nationalities on the dimensional constancy of these measures (Arrindell et al., 2003;
Bernstein et al., 2006). However, one study found that Asians and Blacks scored
significantly higher than Whites on the Disgust Scale (Haidt et al., 1994). Means and
standard deviations per race are provided in Table 9 and 10.

Two multiple analysis of covariance (MANCOV A) were conducted. The first
included sensitivities (injury, anxiety-related physical sensations, disgust, anxiety-related
cognitions, negative evaluation) and fears (animal, BII, claustrophobia, social) and the
second used expectancies (one set of five expectancies per fear: physical injury, panic,
contamination, lose mental control, being criticized) as dependent variables (DVs). For
each analysis, gender was used as a covariate and race was entered as the independent
variable. Analyses were restricted to North Asian, Hispanic, White, Black, and Pacific
Islander groups due to the small number of Native Americans in this sample and the
ambiguity posed by those marking “other.” Further, it is noted that mean differences
between groups should be interpreted with caution, due to the relatively small number of
North Asian (7 = 28), Hispanic (» = 13) and Pacific Islander (n = 14) participants in these
analyses.

For the first MANCOVA (sensitivities and fear subtypes as DVs), the omnibus
significance test revealed differences by race, Wilks’ Lambda = .750, F (36, 1430) =
3.16, p <.001, partial eta®? = .07. Ratings varied by race on three variables: DS (F (4,
389)=12.98, p <.001, partial eta®? = .12), animal fears (F (4, 389) = 4.39, p < .01, partial

eta? = .04), and social fears (F (4, 389) = 3.22, p <.05, partial eta? =.03). Paired
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comparisons revealed that Whites reported significantly less disgust sensitivity than
North Asians, Hispanics, and Blacks. In addition, Pacific Islanders scored significantly
higher than North Asians. For animal fears, Whites reported significantly lower fears
than Blacks. Conversely, for social fears, Whites reported significantly higher social
fears than North Asians, Hispanics, and Blacks.

For the second MANCOV A (expectancies), racial group differences were also
observed for expectancy measures, Wilks’ Lambda = .722, F (80, 1462)=1.57,p
=<.001, partial eta®? = .08. Ratings varied by race on expectancies of physical injury
related to social fears (£ (4,389) = 3.326, p < .05, partial eta? = .03) and each of the
expectancies related to animal fears (¥ (4.389) = 3.88 - 8.10, p < .05 for each variable,
partial eta®> = .04 - .08). Paired comparisons revealed that Hispanics reported
significantly greater expectations of physical injury in social situations than North
Asians, Whites, and Blacks. Furthermore, Blacks reported significantly higher
expectancies of physical injury than Whites. There were several differences between
racial groups on expectancies related to animal fears. Hispanics and Blacks reported
significantly higher expectancies of physical injury than Whites. Blacks reported
significantly higher expectancies of panic than Whites and Pacific Islanders. Hispanics
reported significantly higher expectancies of contamination than North Asians, Whites,
and Pacific Islanders, and Blacks reported significantly higher expectancies of panic than
Whites. Blacks reported significantly higher expectations of losing mental control than
North Asians, Hispanics, and Whites. Finally, Blacks reported significantly higher

expectations of being ridiculed or criticized than North Asians, Hispanics, and Whites.
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Bivariate Pearson correlations between variables per racial group were compared
as described for sex above. Due to the overwhelming number of possible combinations
of variables and racial groups, a sample of fourteen correlations were examined for the
two largest racial groups in this sample, Whites and Blacks, that demonstrated racial
differences in the analyses above (animal fears, social fears, DS, and related
expectancies). The groups significantly differed only on the strength of the correlation
between animal fears and the expectancies of panic related to animal fears. The
correlation was significantly stronger for Whites (0.72) than for Blacks (0.56). Although
mean racial group differences were found on study measures, those differences tended to
be small (only one eta? value greater than .08) there appear to be marginal if any
substantial differences in correlations between those measures per racial group.
Considering the marginal influence of race and considerable reduction in power should
racial group be included as a covariate (an additional estimated 120-240 participants,
primarily drawn from groups that comprise a small proportion of the university’s
undergraduates, would be necessary to test the mediation model in Experiment 2),

subsequent analyses did not include race as a covariate.
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Means and Standard Deviations of Sensitivities and Fear Subtypes by Race

North Pacific
Asian Hispanic White Black Islander
Variable M (SD) M (SD) M (SD) M (SD) M (SD)

Injury Sensitivity Index  2.41 (.64) 2.73(91) 2.38(.81) 2.68(.99) 2.64(1.09)
ASI-Physical Symptoms 2.32 (.81) 2.32(.69) 2.24(.79) 2.46(.85) 2.20(.84)
Disgust Scale-2 271 (.39) 2.71(.53) 2.21(50) 2.54(49) 2.38(.53)
ASI- Anxiety-Related
Cognitions 1.67 (.53) 1.56(43) 1.57(63) 1.64(67) 1.60(.88)
Brief Fear of Negative
Evaluation Scale 2.88 (.88) 2.71(1.05) 2.78 (1.02) 2.53 (1.12) 2.69 (1.15)
Animal Fears 2.31(1.05) 2.26(.68) 2.07(.84) 2.58(1.05) 2.07 (1.04)
BII Fears 2.04 (.66) 2.08(1.07) 2.09(.90) 2.12(.84) 1.73(.81)
Claustrophobia 1.52(.57) 1.46(.50) 1.78(.85) 1.72(.69) 1.79(1.05)
Social Fears 218 (.75) 2.15(79) 2.50(77) 2.34(.82) 2.12(.78)
N 28 13 227 118 14

Note. ASI = “Anxiety Sensitivity Index.”
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Table 10
Means and Standard Deviations of Expectancies per Fear Subtype by Race
North Pacific
Asian Hispanic White Black Islander
Variable M (SD) M (SD) M (SD) M (SD) M (SD)
Animal Fears
physical injury 1.42(49) 1.67(.53) 135(53) 1.62(.74) 1.33(.35)
panic 2.19(1.00) 2.36(1.11) 1.91(.81) 2.43(.94) 1.79(.70)
contamination 1.29(49) 1.74(.82) 1.25(49) 1.53(.75) 1.31(.38)
lose mental control 1.26 (.53) 1.23(.57) 1.21(45) 1.60(.82) 1.26(42)
being criticized 1.20 (.46) 1.18(.35) 1.19(.40) 1.51(.73) 1.26(42)
BII Fears
physical injury 1.15(34) 1.15(43) 1.08(.26) 1.14(.34) 1.14(.29)
panic 2.05(.79) 221(1.11) 1.96(.87) 1.96(.83) 1.45(.48)
contamination 1.46 (.67) 1.46(.76) 1.41(.62) 1.53(.73) 1.27(40)
lose mental control 1.12(.26) 1.25(.66) 1.19(.54) 1.22(.54) 1.14(.34)
being criticized 1.05(.16) 1.17(43) 1.12(39) 1.16(42) 1.21(.39)
Claustrophobic Fears
physical injury 1.13(.28) 1.26(41) 1.15(35) 1.21(.52) 1.26(.47)
panic 1.64 (.60) 1.95(.71) 1.75(74) 1.81(.78) 1.57(.63)
contamination 1.14 (:29) 1.21(.35) 1.12(35) 1.15(.36) 1.26(.54)
lose mental control 1.19(.38) 1.44(46) 1.26(.48) 1.32(.51) 1.36(.48)
being criticized 1.11 (45) 1.13(22) 1.12(.30) 1.19(40) 1.20(.41)
Social Fears
physical injury 1.02 (.09) 1.15(32) 1.02(.13) 1.07(22) 1.05(.12)
panic 221(.73) 2.15(1.07) 2.39(.80) 2.39(.86) 1.98(.81)
contamination 1.08 (.22) 1.10(.21) 1.14(35) 1.11(.29) 1.10(.24)
lose mental control 1.11 (22) 1.21(32) 1.22(42) 1.24(50) 1.26(.59)
being criticized 2.08 (91) 2.44(1.14) 2.34(1.02) 2.44(1.13) 2.62(1.10)

The third demographic variable examined was age. Participants were categorized
into four groups by age: 18 (n =146), 19 (n = 140), 20 (n = 64), and 21 and above (n =
67). The ages of eight students were unknown and were not included in the analyses. A

MANCOVA using sex as a covariate was conducted with the sensitivities and fear
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subtypes as dependent variables. The omnibus significance test revealed no age
differences for the sensitivities and fear subtypes, Wilks’ Lambda = .956, F (27, 1181) =
.680, p = ns, partial eta®? = .02. A separate MANCOVA was conducted using sex as a
covariate with the expectancies as dependent variables. The omnibus significant test
demonstrated no age differences for the expectancies, Wilks’ Lambda = .882, F' (60,
1173) = .844, p = ns, partial eta? = .04. Hence, age will not be used as a covariate in
subsequent analyses.”

Finally, the effect of year in school was examined. Three groups were created:
freshmen (n = 285), sophomores (n = 77), and upper classmen (n = 61). Two students
whose year in school was unknown were not included in the analysis. A MANCOVA
using sex as a covariate found no effect of year in school on sensitivities and fears,
Wilks’ Lambda = .955, F' (18, 812) = 1.055, p = ns, partial eta? =.02. As well, year of
school had no effect on expectanc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>