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Studies using fear-conditioning paradigms have found that anxiety patients
are more conditionable than individuals without these disorders, but these
effects have been demonstrated inconsistently. It is unclear whether these
findings have etiological significance or whether enhanced conditionability is
linked only to certain anxiety characteristics. To further examine these issues,
the authors assessed the predictive significance of relevant subsyndromal
characteristics in 72 healthy adults, including measures of worry, avoidance,
anxious mood, depressed mood, and fears of anxiety symptoms (anxiety sen-
sitivity), as well as the dimensions of Neuroticism and Extraversion. Of these
variables, the authors found that the combination of higher levels of subsyn-
dromal worry and lower levels of behavioral avoidance predicted heightened
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conditionability, raising questions about the etiological significance of these
variables in the acquisition or maintenance of anxiety disorders. In contrast,
the authors found that anxiety sensitivity was more linked to individual dif-
ferences in orienting response than differences in conditioning per se.

Keywords: fear conditioning; etiology; worry; avoidance; anxiety sensitivity;
psychophysiology

Differences in fear conditionability—the ease by which new fear associa-
tions are learned or maintained—is a potential etiological factor for the

development of anxiety disorders. Individuals who easily acquire fears to
negative stimuli might be at greater risk for developing anxiety disorders in
response to panic attacks, anxiety-provoking social situations, traumatic
events, or, in the case of specific phobias, exposure to stimuli such as snakes
or spiders. At present, there is encouraging evidence for heightened condi-
tionability in anxiety patients relative to healthy control samples (e.g., Grillon
& Morgan, 1999; Orr et al., 2000; Pitman & Orr, 1986; Thayer, Friedman,
Borkovec, Johnsen, & Molina, 2000), but the implications of these findings
for the etiology of anxiety disorders have not been elucidated, and inconsis-
tent findings in the literature have not been adequately addressed.

In these conditioning studies, a stimulus is associated with a mildly aver-
sive unconditioned stimulus (UCS) (e.g., an annoying but not painful
shock) during acquisition trials. Autonomic responses, commonly skin con-
ductance response (SCR) or heart rate, are used to measure anticipation of
the UCS and are informally referred to as representing the acquired or
“conditioned fear” response to the conditioned stimulus (CS).

Conditioned fear responses in humans have been assessed primarily
with two different conditioning paradigms. In the first of these procedures,
researchers have used the average SCR to a single, repeatedly presented CS
during acquisition as an index of conditioning. This approach, referred to
as simple conditioning, has yielded moderate (d = 0.42) and fairly reliable
effect sizes indicating greater conditionability for anxiety patients relative
to healthy control participants (Lissek et al., 2005). However, the use of a
single stimulus has important weaknesses, including the inability to assess
the specificity of the fear response to the CS; responses to the CS could
reflect a generalized increase in reactivity to the “threatening” context
and/or to any stimulus presented within that context.

A second approach for the assessment of conditioning has been to mea-
sure the difference between the response to a cue that signals the UCS (des-
ignated as the CS+) and the response to a second cue that is not paired with
the UCS (designated as the CS–). This method assesses the differential
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learning of “fear” and “safety” to the CS+ and CS–, respectively, where the
magnitude of conditioning may depend as much on the acquisition of a
“safety” response in relation to the CS– as the learning of “fear” responses
to the CS+. As suggested by Lissek et al. (2005), this measure has the
advantage of controlling for nonspecific reactivity, as would be reflected by
large SCRs to both CS+ and CS–. Research using a differential condition-
ing paradigm has produced widely inconsistent findings, with effect sizes
for comparisons between anxious and nonanxious samples ranging from
d = –0.91 to +1.03, according to meta-analytic review (Lissek et al., 2005);
the average effect size across studies was d = 0.08.

Although these studies differ in the specific dependent variable used
(e.g., assessment of heart rate vs. SCR), Lissek et al. (2005) concluded that
this source of variation was an unlikely candidate for explaining the het-
erogeneity in results. An alternative hypothesis is that these inconsistent
findings are a result of heterogeneous participant characteristics within the
samples studied. Indeed, conditioning studies have sampled a range of anx-
iety disorders (e.g., generalized anxiety disorder, posttraumatic stress dis-
order [PTSD], social phobia, and panic disorder), and effect sizes vary
widely both between and within these diagnostic groups. Among these varied
samples, conditionability may be linked to a particular feature of anxiety
conditions (e.g., tendencies toward avoidance or worry, or degree of mood
disruption) rather than representing a general characteristic of clinical anxi-
ety. Moreover, this more detailed accounting of the link between features of
anxiety disorders and conditionability helps underscore questions of etiol-
ogy. Specifically, do differences in conditionability between clinically anx-
ious and nonanxious samples simply reflect a state characteristic of anxious
mood, rather than preexisting traits that may have led to the disorder in the
first place?

Questions of etiology are best addressed by large-scale longitudinal stud-
ies, but a relevant starting point for such investigations is the examination of
the correlates of conditioning outcomes in individuals who do not currently
have anxiety disorders. Specifically, studying individuals who are free of
anxiety and mood disorders allows for the examination of variables that may
influence fear conditioning in the absence of clinical psychopathology.
Although this approach is likely to be disadvantaged by a limited range of
scores on symptom measures, it has the advantage of revealing findings for
subclinical characteristics that may have a role in the development of anxi-
ety disorders. In addition, this approach may be useful for foretelling the
characteristics of clinical and nonclinical samples (e.g., tendencies toward
worry or depressed mood) that may influence the degree of conditionability
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in any one sample and thereby help explain inconsistent findings of differ-
ences in conditionability between anxiety patients and controls.

In the present study, we focused on individual differences in condition-
ability among adults free of anxiety and mood disorders. As predictors, we
evaluated a variety of characteristics relevant to the etiology or maintenance
of anxiety disorders, including measures of worry frequency, behavioral
avoidance, anxious mood, depressed mood, and fears of anxiety symptoms
(anxiety sensitivity). We also evaluated measures of neuroticism and extra-
version, given long-standing hypotheses about the role of these traits in the
development and maintenance of anxiety and phobic responses (e.g.,
Eysenck, 1979; see also Pitman & Orr, 1986). Any one of these variables
may be responsible for the link between anxiety disorders and condition-
ability; hence, our study is exploratory in nature and is designed to exam-
ine which of these variables are linked most strongly with conditioning
outcomes. Because these variables tend to be intercorrelated (e.g., Freeston
et al., 1996; Jain, Blais, Otto, Hirshfeld, & Sachs, 1999; Otto, Pollack,
Fava, Uccello, & Rosenbaum, 1995; Steer, Beck, Riskind, & Brown, 1986),
we used multiple regression procedures to study the nonredundant pre-
dictability afforded by consideration of these variables.

Of primary importance was identification of predictors of the degree of
differential conditioning (difference in responding to the CS+ and CS–). In
addition, because of the variable findings between simple and differential
conditioning paradigms (Lissek et al., 2005), we also sought to clarify the
meaning of associations between predictors and conditioning outcomes by
examining predictors of the elements of conditioned responses, including
the following: (a) orienting responses to the first presentation of the CSs dur-
ing the habituation phase prior to the conditioning trials, (b) responsivity to
the UCS, and (c) responsivity to the CS+ without consideration of the CS–.
This lattermost measure is of interest because it is potentially contaminated
by the orienting response to any stimulus appearing during the acquisition
phase. We refer to this responsivity to the CS+ during acquisition as a mea-
sure of “general” as compared to the better controlled “differential condi-
tioning” measure that evaluates responsivity to the CS+ relative to the CS–.

Method

Participants

A total of 73 participants (37 men and 36 women) were recruited through
advertisements at a university and within the community. Inclusion criteria
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required participants to be 18 to 64 years of age, free of serious medical
conditions, and not currently taking psychotropic medication. Diagnostic
exclusion criteria included current pregnancy and the presence of any past
or present DSM-IV mood, anxiety, psychotic, eating, or substance use dis-
orders (other than nicotine) as determined by Structured Clinical Interview
for DSM-IV (SCID-IV) (First, Spitzer, Gibbon, & Williams, 2002).

Of the 73 participants, 61 identified themselves as White, 2 Asian, 2
White Hispanic, 2 Black non-Hispanic, 1 American Indian, 1 Hawaiian, and
4 unknown, other, or unspecified. Age data were not obtained for 9 of the
73 participants. The mean age of the remaining 64 participants was 27 years
with a range of 18 to 57.

Failure to show an average SCR greater than 0.1 µ Siemens to the five
presentations of the UCS was used as an indicator of physiologic non-
responsiveness. Because an individual who fails to demonstrate a measurable
unconditioned response also would be expected not to show a conditioned
response, physiologic nonresponders were excluded from all analyses (n = 1).
Only individuals who completed the conditioning study and for whom all
predictor variables were available were included the analyses (n = 72).

Predictor Measures

Predictor variables included self-report measures of various dimensions
of anxiety-related symptoms and personality characteristics including,
anxiety sensitivity, anxious mood, depressed mood, worry, behavioral
avoidance, and the dimensions of Neuroticism and Extraversion. These
characteristics are represented to varying degrees in individuals with anxi-
ety disorders and, as noted below, are also valid targets for assessment in
healthy populations. These characteristics were assessed with the following
questionnaires.

Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally,
1986). The ASI is a 16-item self-report questionnaire that assesses fear of
anxiety sensations. Each item is rated on a 5-point Likert-type scale, and the
total of these items serves as the primary score. High ASI scores (e.g., in the
mid-30s) characterize panic disorder and PTSD, with moderate scores for
patients with major depression or other anxiety disorders (Otto et al., 1995;
Taylor, Koch, & McNally, 1992). Moreover, ASI scores have been shown
to have good reliability and validity in adult samples (Peterson & Reiss,
1992) and in healthy adults have been supported as a risk factor for the
development of panic attacks (Schmidt, Lerew, & Jackson, 1997) and



anxiety and panic disorder (Schmidt, Zvolensky, & Maner, in press; see also
Gardenswartz & Craske, 2001).

Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988). The
BAI is a commonly used 21-item self-report inventory designed to measure
severity of anxiety symptoms. The internal consistency and concurrent
validity of the BAI are adequate (Beck & Steer, 1990). The BAI was
selected as a measure of general anxiety to examine the influence of this
state characteristic on conditioning outcomes.

Beck Depression Inventory (BDI; Beck & Steer, 1987; Beck, Ward,
Mendelson, Mock, & Erbaugh, 1961). The BDI is a widely used 21-item
self-report inventory designed to measure severity of depressive symptoms.
The internal consistency of the BDI is strong and it has been found to have
good concurrent validity (Beck & Steer, 1987). The BDI was selected as a
measure of depressed mood to examine the influence of this state charac-
teristic relevant to both healthy samples and patients with anxiety disorders.

Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, &
Borkovec, 1990). The PSWQ is a 16-item, self-report measure of worry.
Items are rated on a 5-point Likert-type scale and are summed to form a
total score ranging from 16 to 80. Previous large-sample research indicates
mean PSWQ scores in the mid-60s for GAD, mid-50s for other anxiety disor-
ders and major depression, and low 40s for health control participants
(Chelminski & Zimmerman, 2003). The PSWQ has excellent psychometric
properties in student, community, and clinical samples (Brown, Anthony, &
Barlow, 1992; Molina & Borkovec, 1994; van Rijsoort, Emmelkamp, &
Vervaeke, 1999). Accordingly, this measure is appropriate for use in both
healthy and clinical samples. For this study, the potential importance of
worry is underscored by findings indicating that cognitive rehearsal of aver-
sive stimuli can influence conditioning outcomes (Jones & Davey, 1990).

Fear Questionnaire (FQ; Marks & Mathews, 1979). The FQ is a
15-item questionnaire with three subscales: Agoraphobia, Social Phobia, and
Blood/Injury Phobia. The FQ is self-administered, with items rated accord-
ing to a 9-point Likert-type scale. The sum of the items provides a total
phobia score. The FQ is a valid and reliable index of behavioral avoidance
in clinical studies (Marks & Mathews, 1979; Mavissakalian, 1986; Oei,
Moylan, & Evans, 1991) and has been found to be appropriate for use in
healthy populations as well (Osman, Barrios, Osman, & Markway, 1993).
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Accordingly, the FQ serves as a general measure of avoidance, ubiquitous
to the anxiety disorders that also can be applied to healthy samples.

NEO-Five Factor Inventory (NEO-FFI; Costa & McCrae, 1992). The
NEO-FFI is a 60-item, self-report instrument that provides an index of person-
ality traits across five dimensions: Neuroticism, Extraversion (Introversion),
Agreeableness, Conscientiousness, and Openness to Experience. Scoring
keys are designed to transform scores into standardized T-scores, with
norm expectation for a mean of 50 and standard deviation of 10. Only the
Neuroticism and Extraversion scores were used as predictors in the current
study, given the importance of these measures to early accounts of fear con-
ditioning (e.g., Eysenck, 1979).

Stimuli

The CS+ and CS– stimuli consisted of a yellow circle and a white square,
respectively. The colored CSs were computer generated and displayed on a
monitor positioned 1.5m in front of the participant. The UCS was a 500 ms
electric shock delivered through electrodes attached to the second and third
fingers of the dominant hand. The UCS was generated by a Coulbourn
Transcutaneous Aversive Finger Stimulator (E13-22) (designed for human
conditioning research), which uses a 9-V dry cell battery attached to an
adjustable step-up transformer. Shocks were intended to be “highly annoying
but not painful,” and at the beginning of the testing session, each participant
established shock levels appropriate to this description. Because the CS+ and
CS– were not randomized across participants, we evaluated whether either
CS was associated with a stronger SCR during habituation; according to a
t-test, there was no significant difference in the reaction of participants to the
to-be-designated CS+ and CS– (p > .69).

Psychophysiological Assessment

Skin conductance was recorded using a Coulbourn Lablinc V, Human
Measurement System and Coulbourn Isolated Skin Conductance coupler
(V71-23); 9mm (sensor diameter) Invivo Metric Ag/AgCl electrodes were
placed on the hypothenar surface of the subject’s nondominant hand in
accordance with published guidelines (Fowles et al., 1981). The SC elec-
trodes were separated by 14 mm, as determined by the width of the adhe-
sive collar. The SC analog signal was digitized at 1,000 Hz by a Coulbourn
Lablinc Analog to Digital Converter (V19-16). An IBM-compatible

38 Behavior Modification



computer system with custom-designed software provided by Coulbourn
Instruments Inc. was used to sample and store the digitized physiologic
signals.

Study Procedures

All participants provided written informed consent and then completed
a diagnostic screening interview using the SCID-IV to assess for the pres-
ence or absence of anxiety and mood disorders, psychosis, mania, current
substance use disorder (other than nicotine), suicidality, and homicidality.
Screening questionnaires were used to ensure that participants were not tak-
ing psychotropic agents, and participants were asked to refrain from alco-
hol intake in the 24 hours prior to the session and from caffeine and nicotine
intake in the 2 hours prior to the session. On the day of the study, partici-
pants were asked to complete a questionnaire packet consisting of the ASI,
BAI, BDI, PSWQ, FQ, and NEO-FFI. Subsequent physiological assess-
ment was completed in a temperature-controlled, sound-attenuated room
(connected via wires to an adjoining laboratory in which the experimental
apparatus was located). The participant was seated in a comfortable arm-
chair and monitored via an unobtrusive video camera. Physiologic record-
ing electrodes and the aversive electric finger stimuli administering the
shock (UCS) were attached. Prior to setting the UCS level, the technician
gave the following instructions:

For this experiment, you will set your own level of electric stimulation. You
should choose a level that is highly annoying but not painful. I will start the stim-
ulation at a very low level and gradually increase the level until you say stop. The
level that you set will then be used throughout the remainder of the experiment.

After reading the instructions, the technician then proceeded to set the
UCS level, taking note of the final dial setting of the transformer (ranging
between 0.2 and 4.0 milliamperes), which provided a measure of the UCS
intensity selected by the participant. Once the UCS level was established,
the participant was instructed to relax during a 5-minute baseline period
and received instructions about the upcoming phases of the study.

When the participant indicated she or he was ready to proceed, the tech-
nician left the room and activated the computer, which took over the admin-
istration of the experiment. There was a 5-minute baseline recording period
during which SC level was sampled at 1,000 Hz. Habituation (Phase I)
consisted of five similar presentations of each of the stimuli that later served
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as the CS+ and CS– (10 total presentations), in pseudo-random order (i.e.,
there were no more than three consecutive presentations of the same stim-
ulus type). The CS duration was 8 s, and the intertrial interval 30 +/– 5 s,
determined at random by the computer. Acquisition (Phase II) consisted of
five presentations of each stimulus type; a 500-msec shock pulse occurred
immediately following each CS+ offset. For this procedure, the SC level
was sampled at 1,000 Hz, beginning 2 s prior to CS onset and ending 6s
following CS offset (6.5 s when the UCS was presented). Participants
received monetary compensation for their time.

Data Reduction and Analysis

Physiological responses to the shock stimulus (UCRs) were calculated
by subtracting the mean SC level for the 6- to 8-s interval following CS
onset from the peak SC level within 6 s following offset of the UCS. SCRs
to the CSs were measured in the 8-s interval (beginning at CS onset and
ending at CS offset) for both the habituation and acquisition phases.1 SCRs
for the CSs were calculated as the highest SC level during the 8-s CS inter-
val, minus the mean SC level in the 2-s interval immediately preceding CS
onset. Differential conditioning SCRs were calculated by subtracting the
average SCR for the five CS– trials from the average SCR for the five CS+
trials. A larger differential SCR during the acquisition phase indicates
greater fear conditioning. The averaged response for the five CS+ presenta-
tions during the acquisition phase, without consideration of the CS– pre-
sentations, served as the “general conditioning” measure.

Paired t tests were used to evaluate the acquisition of a (fear) CR to the
CS+ alone (general conditioning) as well as to the CS+ versus CS– (differ-
ential conditioning). In addition to these two measures of conditioning, we
evaluated two measures of responsivity, which may be related to general
conditioning results: (a) magnitude of the SCR to the aversive electrical
stimulus (UCR), and (b) magnitude of the SCR to the first presentations of
the “to be” CSs during habituation (orienting response). We first examined
the association between the predictors and each of these SCR measures
using simple regression equations and represented the results as Pearson
correlation coefficients. With a sample size of 72, power to detect a moder-
ate effect size (r = .3) as defined by Cohen (1988) was .72 for these analy-
ses. We subsequently examined more-complex models of the general and
differential conditioning outcomes in multiple regression analyses, evaluat-
ing which variables offered nonredundant prediction of these scores, and
evaluating potential confounding relationships by examining relevant
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covariates (i.e., the impact of considering orienting-response magnitude on
the prediction of conditioning outcomes).

Results

Conditioning Effects

For general conditioning, comparison of the mean reactivity to the CS+
during habituation and during acquisition revealed a significant increase in
SCR magnitude (t71 = 7.09, p < .0001). Likewise, for differential condition-
ing, comparison of the mean difference in reactivity to the CS+ and CS–
during habituation and during acquisition revealed a significant increase in
the differential SCR magnitude (t71 = 6.89, p < .0001). These results are
depicted in Figure 1.

Prediction of Individual Differences in Conditioning Outcomes

Mean scores for each of the predictor variables are provided in Table 1.
The sample was characterized by very low scores on all individual-difference
symptom measures, and a mildly lower, mean T-score for Neuroticism and
mildly elevated, mean T-score for Extraversion, consistent with the absence
of current or lifetime affective disorders in this sample.

Correlations between the predictor variables and the SCR outcomes (i.e.,
the UCR, orienting response, general conditioning, and differential condition-
ing SCRs) are presented in Table 1. Preliminary analyses indicated no signif-
icant associations between the levels of the electrical stimulus selected by
participants and either the predictor variables or the conditioning outcomes,
and likewise, as can be seen in Table 1, no significant associations were found
between the predictor variables and the UCR magnitude. For the orienting
response measure, a significant positive association with Neuroticism was evi-
dent, but Neuroticism was not significantly related to the measures of general
and differential conditioning. Trends were evident toward positive associations
between ASI and PSWQ scores, and the orienting response and two measures
of conditioning, but the associations reached significance only with the mea-
sure of general conditioning. Trends were evident for negative associations
between FQ scores and both general and differential conditioning SCRs, but
reached significance only for differential conditioning.

Further evaluation of these associations with general conditioning SCRs
using stepwise regression analyses indicated that ASI, PSWQ, and FQ scores
provided nonredundant and significant prediction of the general conditioning
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SCR. PSWQ scores entered the model first (F1, 70 = 6.14, p < .016), account-
ing for 8% of the variance in general conditioning SCR. FQ scores entered
the model at the second step (F1, 69 = 13.44, p < .001), accounting for an
additional 15% of the variance in the general conditioning SCR. ASI
entered at the final step (F1, 68 = 4.75, p < .033), accounting for an additional
5% of the variance in general conditioning SCR. A total of 28% of the total
variance in the general conditioning SCR was explained by the combina-
tion of ASI, PSWQ, and FQ scores.

Stepwise regression analysis suggested that the PSWQ and FQ also played
a role in predicting the differential conditioning SCR. In this analysis, FQ
total scores entered the model first (F1, 70 = 3.99, p < .05), accounting for 5%
of the variance. The PSWQ entered the model at the second and final step
(F1, 69 = 9.24, p < .004), accounting for an additional 14% of the variance in
differential conditioning scores. No other variable provided significant pre-
diction (see Table 2). Of the total variance in the differential conditioning,
19% of the SCR was explained by the combination of PSWQ and FQ scores.
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To assess whether the positive correlation between ASI scores and orient-
ing response magnitude (albeit statistically nonsignificant) might explain the
apparent contribution of ASI scores to the prediction of general conditioning
SCRs, we examined the effect of the orienting response variable in the mul-
tiple regression analysis of conditioning outcomes. When included as a
covariate in the multivariate analysis of general conditioning outcomes, ori-
enting response offered significant prediction (F1, 67 = 30.35, p < .0001) and
eliminated the predictive significance of ASI scores (F1, 67 = 2.31, p < .133).
However, including the orienting response as a covariate did not alter the
multivariate significance of the PSWQ and FQ scores for prediction of
either general- or differential-conditioning SCRs.

Discussion

Although the range of scores was restricted in our samples of healthy
participants, we found that subsyndromal characteristics associated with
anxiety disorders were related to fear-conditioning outcomes and reflected
moderate effect sizes (Cohen, 1988). Variables implicated as potentially
important included fears of anxiety symptoms as assessed by the ASI, sub-
syndromal worry as assessed by the PSWQ, and subsyndromal behavioral
avoidance as assessed by the FQ. In the univariate regression analyses, only
the ASI and PSWQ reached significance as predictors of the general mea-
sure of conditionability, and only the FQ reached significance as a predic-
tor of differential conditioning. Of these measures, only the ASI was
implicated as significantly predictive of the orienting response as well, rais-
ing the possibility that the predictive significance of the ASI for the mea-
sure of general conditioning likely reflects its relationship with the
orienting response (i.e., a generalized sensitivity and reactivity to any novel
stimulus within the context of a conditioning study).

Further analysis with stepwise, multiple regression analyses showed that
the FQ and PSWQ offered nonredundant prediction of the magnitude of
conditioned responses. Specifically, the FQ and the PSWQ emerged as
powerful predictors, together accounting for 23% and 19% of the variance
in general and differential conditioning outcomes, respectively.

We found that within the subsyndromal range, subtle avoidance behaviors
were associated with lower conditioning to fear cues. In the clinical context,
subtle avoidance behaviors also appear to interfere with new learning, but
this effect has been demonstrated for interference with safety learning from
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exposure (e.g., Powers, Smits, & Telch, 2004; Telch et al., 2004) rather than
interference with fear acquisition. Accordingly, the potential protective effect
of subtle avoidance on the learning of new fears, as observed in our study of
nonpatients, needs to be balanced against the obvious detrimental effects of
avoidance on maintaining anxiety disorders once developed (Barlow, 2002).
Nonetheless, our observation of potential protective effects from subtle
avoidance for fear acquisition in this conditioning study is consistent with
reports of a trend toward lower levels of PTSD pathology in response to indi-
rect exposure (via media coverage) to the terrorist attacks of September 11 in
behaviorally inhibited (avoidant) children (Otto et al., in press).

As for the detrimental effects of subsyndromal worry, studies indicate
that worry has a number of effects that may help incubate or maintain fears.
For example, worry appears to increase the number of intrusive images
after the viewing of a stressful film (Butler, Wells, & Dewick, 1995; Wells
& Papageorgiou, 1995), helping ensure that negative images, when con-
fronted, are repeatedly rehearsed. Moreover, Jones and Davey (1990)
showed that such cognitive rehearsal of aversive stimuli can enhance fear
responding in a conditioning paradigm. More precisely, they found that the
cognitive rehearsal of a UCS and the UCR (i.e., to think about the loud tone
UCS and reactions to the tone) in the absence of further presentation of the
CS and UCS, aided the persistence of the fear CR (see also Davey &
Matchett, 1994). Accordingly, worry may serve as a risk factor for greater
fear acquisition after exposure to negative stimuli.

In our laboratory, the next step will be to examine the role of these vari-
ables in predicting the higher levels of fear conditioning observed in some
studies of patients with anxiety disorders. Of particular focus will be inves-
tigations of the inconsistent findings for comparisons of anxiety and
healthy-control samples by considering individual differences in levels of
worry, avoidance, and anxiety sensitivity in these samples. Based on the
present findings, individuals who are higher in worry, but who have lower
levels of avoidance, would be expected to show the greatest differences in
conditionability relative to healthy control samples.

In addition to identifying potential predictors of fear conditionability
among healthy participants, our findings failed to support Neuroticism and
Extraversion as predictors of the degree of fear acquisition; effect sizes for
these variables were in the small range. Nonetheless, we found that
Neuroticism was a significant predictor of the magnitude of the SC orient-
ing response as defined by responsivity to the “to be” CS+ during the habit-
uation phase. Accordingly, Neuroticism may discriminate individuals who



are reactive to their environment, but perhaps not identify individuals who
quickly learn contingencies between cues and aversive events.

Anxiety sensitivity may serve as a similar predictor of reactivity in con-
ditioning studies. In our study, the ASI offered significant prediction for
the general conditioning measure only, accounting for an additional 5% of
the variance. However, this predictive significance was redundant with the
prediction afforded by consideration of individual differences in the ori-
enting response to the CS during habituation, suggesting that the ASI pri-
marily predicted the elements of the general conditioning measure that
were contaminated by the orienting response. One interpretation of this
finding is that the ASI is predictive of general sensitivity and reactivity to
novel stimuli rather than fear learning per se. Such a confound would not
be expected for differential conditioning scores because this measure con-
trols for general reactivity to CSs by examining the difference in reactiv-
ity between CS+ and CS–. Indeed, consideration of differences in ASI
scores among anxiety samples may have methodological value in helping
explain inconsistent findings in previous studies of simple and differential
conditioning. If ASI scores in the clinical range are indeed markers of the
component of simple fear conditioning that is linked to general reactivity
(i.e., orienting response), then samples characterized by patients with high
ASI scores—such as patients with panic disorder, PTSD, or social phobia
comorbid with depression (Ball, Otto, Pollack, Uccello, & Rosenbaum, 1995;
Taylor et al., 1992)—would be expected to show inflated simple-conditioning
but not differential-conditioning SCRs. This speculative hypothesis awaits
testing in both simple- and differential-conditioning comparisons between
anxiety patients high and low in anxiety sensitivity, as well as comparisons
of these patients to healthy controls who are relatively high and low in
anxiety sensitivity.

In summary, we identified a number of subsyndromal anxiety-related
characteristics that were predictive of fear acquisition in a de novo fear-
conditioning paradigm. Although we have speculated that these differences
in fear conditioning may be of importance to the etiology of anxiety disor-
ders, we cannot rule out the possibility that our findings simply reflect state
correlates of subtle levels of worry, avoidance, or anxiety sensitivity but have
no implications for the development of anxiety disorders. Nonetheless, these
state effects of worry may be important for the maintenance of anxiety con-
ditions, changing the ease by which additional fears may be learned once
initial levels of worry and anxiety sensitivity are established. Longitudinal
studies can help clarify these competing accounts.

Otto et al. / Predictors of Fear Conditioning 47
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Note

1. Although some investigators have found it useful to subdivide the skin conductance (SC)
response to a conditioned stimulus–unconditioned stimulus pairing into first-interval and
second interval responses (e.g., Ohman, 1971), Orr and colleagues have not found this refine-
ment to be necessary to obtain meaningful SC conditioning results (Orr et al., 2000; Orr &
Lanzetta, 1980; Pitman & Orr, 1986).
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