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This study investigaied an implicit measure of cognitive pracessing, the Implicit Association Test (JAT;

With the expanding popularity of cognitive theories of emo-
tional disorders, investigators have tried to delermine how cogni-
tive processes are implicated in the onset and maintenance of
emotional dysregulation. In particular, researchers over the last
wo decades have increasingly focused op information-processing
differences among individuals suffering from anxiety. The general
cognitive model of anxiety posits that maladaptive schemata in-
fluence information processing to make the individual more atten-
tive to potentially threalening cues, more likely to interpret am-
biguous cues as threatening, and more likely to recall cues relevant
o the fear schema (e.g., Beck, 1976; Beck & Emery with Green-
berg, 1985). Although researchers have made substantiai progress
in clarifying the natre of some cognitive processes, such as
attentional and encoding biases, there remains great difficulty in
characterizing other processes, such as memory effects, These
complexities have made it difficult to form a coherent picture of
the cognitive functioning of anxious persons.

In one review of the literature on memory biases, MacLeod and
Rutherford (1998) concluded that anxiety is frequently associated
with implicit bias (i.e., emotional influences on memory in the
absence of conscious or explicit recall of the precipitating infor-
mation), but they found little compelling evidence for anxiety-
related explicit bias, which involves a conscious effort to remem-
ber information. Other reviewers have disagreed, arguing that the
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A. G. Greeawald, D. E. McGhee, & I. L. K. Schwartz, 1998), as a measure of fear-related automatic
associations, Sixty-seven students with snake or spider fears completed 4 IAT tasks in which they
classified pictures of snakes and spiders along with descriptive words indicatihg valence, fear, danger, or
disgust. Results indicated that all 4 tasks discriminated between fear groups in terts of tt}eif implicit
associations, and fear-specific effects were significant even after controlling for the ingpact of valence
evaluation. Findings are discussed in terms of applications of the TAT methadology Lo examine cognitive
processing and schemata in anxiety and potential uses for assessing anxiety disorders.

findings are simply w0 confusing to draw any conclusions {(e.g.,
Daigleish & Watts, 1990) or even that “there is actually véry little
evidence to support the presence of an implicit memory bias
among either high trait anxiety individuals or clinically anxious
individuals” (Russo, Fox, & Bowles, 1999, p. 439).

The incongruent results found for memory biases are problem-
atic given that the cognitive model is centered on the organizing
influences of basic cognitive structures in memory (i.e., schermata).
Further, without a clear understanding of memery effects, it is
difficalt to interpret the more consistently observed biases in
attention and judgment. Most tests of memory bias have used
paradigms that examine bias in recall or recogaition of fear-
relevant items. Although this represents one important aspect of
biased information processing in memory, these paradigms are not
able to evaluate more basic, underlying biases in memory structuse
(such as automatic associations in memeory) that more closely
reflect anxicus schemata, Reeall that schemata, which lie at the
heart of the cognitive model, are generally conceived of as mental
templates or cognitive structures in memory that automatically
guide the way we perceive and interpret our experience (e.g., Fiske
& Taytor, 1991; Myers, 1994). Thus, investigating memory biases
that seem 1o occur at this very basic, structural level in memory
(akin 1o schematic processing) may help to clarify the nature of
fearful associations and epable more comprehensive evaluation of
the cognitive model of anxiety.

The information-progessing work testing for blases among spi-
der phobia has tended to focus on atientional biases, using the
modified Stroop task. There have been some interesting applica-
tions of other cogpitive methodologies, such as writing of
situation-specific scripts (Wenzel & Holt, 2000), abstract antici-
patory memory for threatening imagery scripts (Kindt, Brosschot,
& Boiten, 1999), and thought-suppression studies (Muris, Merck-
elbach, Horselenberg, Sijsenaar, & Leeuw, 1997; Zeitlin, Netten,
& Hodder, 1995), but a coherent picture of phobia-specific pro-
cessing has not yet emerged from these efforts.

The Stroop research has produced somewhat more consistent
results, although the parameters of the interference effect are
unclear. In one study, Watts and colleagues (Watts, McKenna,
Sharrock, & Trezise, 1986) found that individuais with spider
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ary should be opposing. Specifically, spider-fearful individuais
would more quickly associate spiders with negativé descriptors,
whereas snake-fearful individuals would more quickly associate
snakes with negative concepts. We included four different IAT
tasks (valence evaluation, fear, danger. and disgust) 10 determine
which evaluative or semantic qualities refated to the fear response
would be evident at the level of basic associations, Moreover, in
order to 1est whether the IAT could capture automatic associations
related specifically to fearful responding, we assessed whether the
fear, danger. and disgust AT tasks would continue to discriminate
the fear groups after controlling for the effects of valence
evaluation.

Parficipants

Approximately 1.00 undergraduates werg prescreened
on the Y-item anima} subscate of the Fear Survey Schedule—

lﬁ”ﬂng‘ 1984), whicT Tequires parucipants (0 rate theit level of fear toward
particular animals on a 5-point Likert-type scale. The goal was to sglect
participants who were highly fearful of snakes but reported Jow fear of

SpideTs o ighly Tearhin Spiers bui reported. jow. fear of.
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descriptor categories, and pictorial stimuli of snakes and spiders are vsed
for the target categories {setection of stimuli is discussed below). Equal
numbers of stimuli from each of the four categories appear duting each
AT task, so that participants classify both words and pictures in all four of
the snake—spider 1AT tasks.

Stimuli are expected w0 be classified more quickly when the target and
descriptlor category pairings match the individual's automatic associations
with the target (snake—spider) categories versus when the target and de-
seriptor category pairings are mismatched, For example, the present study
focused on individuals® fearful associations for sneskes and spiders. A
person who has negative automatic associations for snakes is expected w0
classify a picture of a snake relatively quickly when the target category
“spake” appears o the screen alongside a negative descriptor category,
such as “danger,” because of the match to this person’s automatic associ-
ations. However, this same antisnake person should clagsify a piciure of a
snake relatively slowly when the category “snake™ appears on the screen
paired with the descriptor “safety,” because this is Incongruent with the
person's automatic negative associations with spakes. In each case, the
person’s implicit associations to one target category are assessed relative to
his or her associations to the other target category: in essence, the 1AT
measures the retative strength of the paired associations. So, in the present
study, automatic associations with snakes were measured relative to auto-
matic associations with spiders.

Figure | iliustrates how a computer screen might appear during a eritical

snakes. Students who ditfered in their reported fear of snakes and spiders
"By af Teast three points {e.g.. fear level of 4 for one animal and 1 for the
other) were contacted and invited o paricipate in the study. Compensation
involved either money (87) or partial course credit. Sixey-seven college-
aged participants (30 snake-fearful, 7 men; 37 spider-fearful, 12 men) were
included in the final analyses, The gender vatio in this study approximates
the prevalence rales found for specific phobias in the general population.
To reduce the possibility of response bias on selfsreport measures,
participants were not informed as to why they were selected (i.e., their
particutar spake-spider fear pattern). They were simply invited to pacici-
pate in a study of information processing and animal fears. In addition, the
prescreening measure asked students to rate their fear level toward a
variety of animals (not oaly snakes and spiders), and there was a delay of
several weeks between completion of the prescreening measure and the
initial phone contact from an experimenter.

Muaterials

Chiestionnaires.  Participants completed two established measures of
speciic animal fears. The Snake Questionnaire (SNAQ; Klorman, Weerls,
Hastings, Melamed. & Tang, 1974) 15 a 30-item, true—false meusure in
which participants rate their feelings toward snakes and their avoidance
and escape behaviors. Similarly, the Fegrof Spiders Questionnaire (FSQ;
Szymanski & O'Donohue, 1995) is aa 18-jem Likert-type measure {on a
7-point scake) that asks questions about participants'’ avoidance and fear of
hy Frgm spiders,

JATs. The AT is a wsk in which individuals classify words or pictures
into superordinate categories. Two sets of category pairs are presented
simultanecusty; one pair represents the target categories of interest (in this
case, spiders and snakes), and a second represents descriptive categories
{such as good and bad). During the test, participants see four category
Inbels on the sereen simultaneously: a target and descriptor category paired
. on ane side of the screen {e.g., spiders and pad), and the opposite target and
descriptor category paired on the other side of the screen (e.g., snakes and
goad). Stimuli representing any of these four categories can appear in the
center of the screen on 2 ¢lassification trial, and the task is for participants
o indicate on which side of the screen each stimulus beiongs {(i.e,, what
category it fits imto). Thus, participants ciassify stimuli from the four
concepts using just two responses (right or left side of screen), with each
side assi ncepts. Word stimuli are used for the

classification triat. In this pairing, the target category “snake” and the
descriptor category “danger” have been paired on the left side, and “spider”
and “safety” categories have been paired on the right. In the example
presented in Figure |, the comect response is 10 classify the stimulus into
the spider category on the right side of the screen using the right-sided key.
An incorrect response would be followed by feedback thar the classifica-
tion was inaccurate, before immediately proceeding to the next classifica-
tion trial.

In a subsequent set of classifications, snake would be paired with safety,
and spider would be paired with danger. Thus, participants classify the
pictorial and word stimult when the target animal categories are paired with
associatively matched descriptor categories and again when the categories
are paired with mismatched descriptor categories. The measure of interest
is the difference between latency of responding when matching categories
{e.g., snake~danger) are paired versus response latency when mismatching
categories (e.g., snake-safety) are paired. The hypothetical tsial shown in
Figure | should match the autematic associations for snake-fearful partic-
ipants because, for these participants, the association of snakes with danger
and spiders with safety is a better match than the association of snakes with
safety and spiders with danger. In comrast, the trial should be a mis-
matched association for spider-fearful participants because the opposite
pattern of associations reflects their autormatic negative associations with
spiders. Thus, snake-fearful participants would be expected to complete the
hypothetical classification trial in Figure | faster than spider-fearful par-
ticipants because the category pairings more closely match the negative
snake associations.

Figyre 1 illustrates a trial in which participants are asked to categorize 2
spider picture. The process would be identical if a word had appeared in the
center of the sereen to be classified. For example, imagine that the pho-
tograph in Figure § was replaced by the word “lethal.” Participants would
categorize this stimulus into the category “danger” using the same method
used for the photographs. Before the target and descriptor categosies are
paired {as shown in Figure 1), participants practiced categorizing photo-
graphs into the “spider” and “snake™ categories and words inte ihe oppos-
ing descriptor categories {e.g., danger—safety) in separate practice trials,

All participants completed four snake-spider AT tasks, each lasting
approximately 3-4 min. There were two critical trial biocks in each IAT
task-—0ne block of trials where the sets of target and descriptor Calegories
were matched (e.g., snake plus disgusting and spider plus appealing for a
snake-fearful participant) and one black jn which the sets of target and
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descriglor quegories. were mismutched (g, snike plus appesling and
spider plus dmuutmﬂ for the samie snake-fearfal participant). As the above
example demonstrdtes, whither target plus deseriptor category pairs were
congruead (matched) or ncongruent (mismiatched) dépended’ on Whether
the participant was smuke- or sp:der-fmrfui, Each crifical black consisted
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miliarity, bochuse restorchiers Have establishad that the implivit uthitudes
demonstrated with. fhe 1AT cannot be explained by differentinl famitinrity
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coultd be confident thue the snake and spider eategoties were. geaerally
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high-resolution monitor und gave responses for the leftside catepories by
pushing the "A™ key with their left forefinger and responses for the
right-side categories by pushing the “$" key (on the numeric keypad) with
their right ferfinger.

Procedure

The order of tasks was randomized in each set of JAT tasks. Addition-
ally, within each IAT task, fhe order T which the associatively matched
versus mismatched blocks appeared was cowstesbatanced. Furthermore, we
counterbalunced the order in which the IAT tasks versus the explicit
questionnaires were completed, the order that the explicit snake and spider
feur questionnaires were completed, and the order in which participants
completed the sets of IAT tasks. To minimize the effects of fatigue, there
wis 8 5-tnin break between the sets of FAT asks during which participants
Had an opportunity 10 rest and read magazines,

Given the novelty of the task, all participants initially completed an
unrelated practice IAT task {categorizing green vs. white objects) to
famitiarize them with the procedure. Participants were told that they would
be completing a series of classification tusks during which they were to
place words and pictures into calegories that appeared on different sides of
the screen. They were further instructed that the classification was com-
pleted by pressing one of two computer keys (and the experimenter
demonstrated the process). and they were told that this was a response time
task so0 they should ry to proceed as quickly and as accurately as possible.
To enceurage accurate responding, error messages were flashed on the
screen tollowing incorrect classifications. In addition, error rase and aver-
uge response times were displayed at the end of each 1ask. The purpose of
providing ervor feedback was 1o maintain motivation throughout the task.
Because participants were instructed to classify the stimuli as quickly and
ay accurately as pussible, the error feedback helped to sustain this goal.
Further, given that the dependent measure iavolved comuparison of re-
sponse times for the matched and mismatched conditions, it was desirable
W make the speed and accuracy goals salient acrass both conditions.,

Results
Daita Reduction

Prior to conducting the planned analyses, distributions of the
IAT latency data were examined to check for cutliers. Unusually
slow responding on a trial (i.e., slow classification of the stimulus)
ypically indicates momentary inattention, whereas abnormaily
fast responding generaily reflects anticipatory responding (in ad-
vance of actual perception of the stimuius). Accordingly, response
latencies fess than 300 ms or greater than 3,000 ms were counted
as errors and recoded as 300 or 3,000 ms, These values reflect the
standard cutoff times established by Greenwald et al. {1998} and
are desigred to be inclusive of individual trial data, so that vari-
ability in response time can be accommodated without including
data that Bkely reflect inadequate performance on the task. In
addition, partictpants” data were deleted if the error rates (i.e., % of
stimuli ¢lassified incorrectly) on the critical TAT blocks were
greater than 20%. As a result of these checks, data from 4 partic-
ipunts were omitted. The remaining trial latency data \E{e_ggp

rogally transformed (1,000/latency in ms) before being averaged
il CK.ATE TETOT trrg-these-tratsiormed

“data (which can be interpreted as number of items per second)
because this conversion stabilizes latency variance and normalizes
the distribution. Given that the pattern of results is the same for
both the untransformed and transformed data, we report only the
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transformed data here. Further details on this transformation are
provided in Greenwald et al, (1998). '

»

Questionnaires

Comparisons between our sample and those of previously pub-
lished studies provide assurance that the fearful groups were
strongly (and comparably) fearful, even though they were not
formally diagnosed as phobic. Specifically, on the SNAQ, the
snake-fearful group scored approximately two standard deviations
above the normal college student sample described by Klorman et
al. (1974; our means were [5.7 = 5.9 and 5.6 * 3.9, respectively,
for the snake and spider fearful groups), and around the 95th
percentile of samples reported by both Klieger (1987} and Klor-
man et al. (1974). In a Swedish sample of snake and spider phobics
(using a translation of the SNAQ), the mean score on the SNAQ
for their snake phobic sample was 24.44 * 2.95, and for the spider
phobic group, the mean was 8.06 * 6.07 (Fredrikson, 1983). Qur
snake phobic group mean is at a lower level than their phobic
group, but this may be a consequence of using the transiated
version of the SNAQ, because our means are comparable to
English samples, The finding that our spider fear group performs
at an equivalent level on the SNAQ as was found in the Swedigh
sample suggests that similar relative fear differences exist in the
two samples.

On the FSQ, the spider-fearful group scored approximately one
standard deviation below the mean of spider phobics in the Muris
and Merckelbach (1996} study. Specifically, our sample means
were 68.3 = 23.7 (spider-fearful) and 31.9 = 14.3 (snake-fearful),
whereas their mean for spider phobics was 89.1 + [9.6. Although
it is not possible to directly evaluate magnitude of fear across our
spider- and snake-fearful groups, the comparable findings across
studies using the same questionnaires indicate that they are similar
high-fear groups. In addition, SNAQ scores were significantly
higher for the snake-fearful group than for the spider-fearful group,
H66) = 8.46, p < 0001, d = 2.08,' and the reverse pattern was
found for the FSQ, (66} = —7.39, p < 0001, 4 = 1.81.

Given the importance of determining that our participants were
appropriately classified in their respective animal fear groups, we
alse conducted the analyses reported below after removing 2
participants whoss SNAQ and FSQ profiles did not match their
prescreening profile (i.e., they were not clearly in the snake- or
spider-fear cluster). The results were not different in any way, so
we report results for the full sample here,

IAT Effects: Snake~Spider Tasks

To determine whether the IAT measures of automatic associa-
tions would capture differences in responding to specific-fear
stimuii, repeated-measures analyses of variance (ANOVAs) were
conducted for each of the four snake—spider IAT tasks. The IAT
critical blocks (average transformed response latencies for
matched vs. mismatched blocks) served as & within-subjects factor,

! 'The effect size d is described in Rosenthal and Rosnow (1991) and is
commonly used for 7 tests to index the magnitude of an effect independent
of sample size. As recommended by Cohen (1988), a magnitude of d
between 0.2 and 0.5 reflects a small effect, 0.5 to 0.8 reflects 2 medium
effect, and above 0,8 reflects a large effect.



