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Abstract

This study examined the predictive power of automatically activated spider-related affective associations for automatic and controllable fear responses. The Extrinsic Affective Simon Task (EAST; De Houwer, 2003) was used to indirectly assess automatic spider fear-related associations. The EAST and the Fear of Spiders Questionnaire (FSQ) were used to predict fear responses in 48 female students from Maastricht University with varying levels of spider fear. Results showed that: (i) the EAST best predicted automatic fear responses, whereas (ii) the FSQ best predicted strategic avoidance behavior. These results suggest that indirect measures of automatic associations may have specific predictive power for automatic fear responses. 
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1. Introduction

According to cognitive models of anxiety, a biased interpretation of innocuous stimuli as threatening or dangerous is a core feature of the anxiety disorders (e.g., Beck & Clark, 1997). Following these models, anxiogenic stimuli are associated with unrealistic negative, harmful attributes and consequences. Until recently, most studies exclusively relied on explicit, self-report instruments to assess such associations. Obviously, self-report measures are limited by what the respondent is willing and able to disclose (e.g., Nisbett & Wilson, 1977, Greenwald, Banaji, Rudman, Farnham, Nosek, & Mellot, 2002). Meanwhile, pertinent associations may not necessarily be accessible for conscious introspection, and individuals may dismiss certain initial associations as irrelevant when asked to verbalize personal, fear-related associations. This suggests that it would be important to complement self-report measures with indirect measures of automatic associations, which require neither verbalization nor introspection (cf., Fazio & Olson, 2003). 

In line with this, recent information-processing models emphasize the importance of distinguishing between reflectively and more automatically initiated components of responding (Beck & Clark, 1997; Fazio & Towles-Schwen, 1999; Strack & Deutsch, 2004). For instance, Beck and Clark (1997) proposed that when a personally relevant negative stimulus is identified, a threat processing template is automatically activated. This template would guide automatically initiated responses on the basis of the initial threat impression. However, when sufficient resources are available, this automatic stage is argued to be followed by a more slow, effortful, though involuntary, secondary processing of the threat information. The secondary elaboration of threat information, in relation to current context, and available coping resources, would provide the opportunity to respond with more controlled fear behaviors. Following this, automatically initiated fear responses may diverge from more strategic, reflectively initiated fear responses. This is also in line with neurobiological evidence for the presence of separate pathways for initial, quick and-dirty, lower order and slower higher order processing of stimulus information (e.g., Le Doux, 1995). This may also help to explain the observation that the various components of individuals’ fear responses  (e.g., overt avoidance behavior and physiological  responses) appear to be only loosely coupled (e.g., Lang, 1985). 
It has been argued that automatically initiated fear responses may be best predicted by indirect measures of automatic fear-relevant associations, whereas more reflectively initiated fear responses may be best predicted by direct, self-report measures of fear (e.g., Egloff & Schmukle, 2002). That is, indirect measures of automatic associations leave little or no room for conscious reflection on a response. Responses will therefore primarily reflect automatically activated associations that are important to automatically initiated components of the fear response. Self-report instruments on the other hand do provide the opportunity to reflect on each response. Thus, individuals may strategically use additional coping / safety information on top of what was automatically activated to determine their response. Self-reported associations may thus be based on both automatically activated information as well as more reflective, secondary considerations (cf. Fazio & Olson, 2003). Following this line of reasoning, self-report measures and measures of automatic associations may each provide unique information concerning reflectively and automatically initiated fear responses, respectively. 

In line with this idea, recent research suggests that direct and indirect measures of fear associations may, indeed, have differential predictive power (Asendorpf, Banse, & Mücke, 2002; Egloff & Schmukle, 2002; Spalding & Hardin, 1999). For instance, it was shown that explicit self-esteem had superior predictive validity with respect to self-rated anxiety during a self-relevant interview, whereas implicit self-esteem (measured with a priming task) was shown to have superior predictive power with respect to non-verbal, experimenter-rated, anxious behavior (Spalding & Hardin, 1999). 

The present study was designed to further explore the idea that automatic and self-reported fear-related associations may have specific predictive validity for reflectively and automatically initiated fear responses. The focus was on fear of spiders because automatic processes are assumed to play a vital role in spider fear (e.g., Merckelbach, de Jong, Muris, & van den Hout, 1996). Relatedly, spider phobic individuals typically report to perceive a lack of intentional control over their initial fear reactions to spiders (e.g., Mayer, Merckelbach, & Muris, 2000). Accordingly, there seems a clear discrepancy between spider fearfuls’ reflective knowing that spiders are in fact harmless animals and their initial fear responses when confronted with spider-related stimuli. In fact, such a discrepancy is a prerequisite of the formal DSM diagnosis of specific phobias such as spider phobia (American Psychiatric Association, 2000). Following this, it might well be that automatically activated associations play a crucial role in eliciting spider phobics’ initial fear responses, whereas reflective considerations may be more important with respect to controllable fear-related (avoidance) behaviors. As such, fear of spiders seems to offer good potential for finding meaningful predictive differences between self-report measures and indirect measures of automatic associations. To test whether automatic spider-related affective associations may indeed have specific predictive power for automatically elicited fear responses, we assessed both relatively controllable and relatively spontaneous fear responses in a group of individuals with varying levels of spider fear. To index relatively controllable, reflectively initiated fear responding we employed the frequently used behavioral approach test (BAT: e.g., Lavy, van den Hout, & Arntz, 1993; de Jong, Visser, & Merckelbach, 1996; Öst, Stridh, & Wolf, 1998). As an index of an automatically initiated, reflexive fear response, we measured the magnitude of the eye blink startle response (SPR).
In sum, the present study tested whether an indirect measure of automatic associations (EAST) and a self-report measure (FSQ) may specifically predict different types of fear responses. We hypothesized that if indirect measures of automatic associations have specific predictive power, the indirect measure would be the best predictor of fear potentiated SPR, whereas the self-report measure would superiorly predict BAT performance. 

2. Method

2.1 Participants

Students of the Faculty of Health Sciences at Maastricht University were invited to participate in an initial screening that took place during classes and in the university mess hall. A total of 268 students completed the Dutch version of the Fear of Spiders Questionnaire (FSQ; Muris & Merckelbach, 1996) that was originally designed by Szymanski and O’Donohue (1995). Of these students more then 95 % consented to being contacted for participation in future studies. On the basis of the present range of FSQ-scores participants of the initial screening were divided into three groups: a low fear group (FSQ-scores < 11), a medium fear group (FSQ-scores ranging from 11 to55), and a high fear group (FSQ-scores > 55). From each of these groups we randomly invited 16 individuals to participate in the present study. As a result of the highly skewed distribution of the FSQ scores virtually all participants with high FSQ-scores were invited. FSQ-scores obtained during the day of the experiment confirmed that the experimental sample covered practically the entire range of scores (M = 38.7, SD = 33.5; range 0-117). Consistently, participants’ BAT performance varied considerably (M = 5.7, SD = 2.3; range 0-8) (see also Table 1). As the vast majority of the students at the Faculty of Health Sciences are women, finding sufficient male volunteers to allow for reliably evaluating gender effects is rather difficult. For this reason, together with the fact that there are large gender differences in the general population with respect to spider fear (Fredrikson, Annas, Fischer, & Wik, 1996), we preferred a homogeneous sample of female participants. The final sample consisted of 48 undergraduate students, with a mean age of 21.6 years (range = 18 – 35 years). As a reward each participant received a chocolate bar and a 5 EUR.

2.2 Materials

2.2.1. Fear of Spiders Questionnaire. 

To assess participants’ self-reported fear of spiders we used the Dutch version of the FSQ (Muris & Merckelbach, 1996). The FSQ is an 18 items self-report questionnaire containing statements like: ‘If I would see a spider now, I would think it will try to hurt me’, and ‘I would do anything to avoid a spider’. Each item is rated on an 8-point Likert scale, ranging from 0 ‘completely disagree’ to 7 ‘completely agree’ (range = 0-126). The Dutch FSQ has good psychometric properties and seems more sensitive in measuring fear in the pre-clinical range than the Spider Phobia Questionnaire (SPQ; Klorman, Weerts, Hastings, Melamed, & Lang, 1974; Muris & Merckelbach, 1996).

2.2.2. Behavioral Approach Test. 

As an index of relatively controllable, reflectively initiated fear responding we employed the behavioral approach test (BAT), which measures how closely participants dare to approach a medium-sized house spider (tegenaria atrica). We used the BAT because it seems reasonable to assume that avoidance behavior displayed during a BAT is influenced by more than (automatic) fear associations per se, because participants may strategically draw upon coping strategies and additional information to push oneself to the limit. By using a measure of actual behavior we aimed to extend previous studies that employed self-reported anxiety as a reflection of consciously controlled behavior (Spalding & Hardin, 1999; Egloff & Schmukle, 2002).
During the BAT participants were asked to perform 8 steps that increased in difficulty, ranging from looking at the spider in a closed jar to guiding the spider over their hands. Each step is one point (range 0-8). Relatively strong avoidance is indicated by relatively low BAT-scores. For a complete description of the BAT procedure see for instance de Jong, Vorage, and van den Hout (2000).

2.2.3. Extrinsic Affective Simon Task. 

As an indirect measure of automatic spider related associations, participants completed an Extrinsic Affective Simon Task (EAST: De Houwer, 2003) that was adapted for the current purpose following De Houwer (2001, footnote 4). During the present EAST, participants sorted words that appeared in the middle of a computer screen as fast as possible to category names that were displayed in the upper left and right corners of the screen. Participants were instructed to press the ‘P’ if a word appeared that belonged to a category displayed on the right and to press the ‘Q’ for words belonging to categories on the left. Stimulus words belonged to one of 4 categories: target categories ‘plants’ or ‘animals’ or attribute categories ‘positive’ and ‘negative. The EAST consisted of five phases. During the first phase, participants practiced sorting target stimuli to the target categories (plant vs. animal). In the second phase, participants practiced sorting attribute stimuli to the attribute categories (positive vs. negative). The third phase was a critical test phase during which participants had to sort both target and attribute stimuli simultaneously, using the two response keys. For instance, half of the participants were instructed to press the left key for ‘animal’ and positive attribute stimuli, and to press the right key for ‘plants’ and negative attribute stimuli. During the fourth phase participants practiced sorting target stimuli while the response requirements were reversed. The fifth phase was again a critical phase in which target and attribute stimuli had to be sorted simultaneously, but now with the reversed response requirements for the target category. 

During the test, positive and negative attributes were consequently paired with either the left or the right response key, resulting in a ‘positive’ and a ‘negative’ response key. Therefore, in one critical phase the correct response to a target stimulus was pressing the positive key, whereas in the other critical phase the correct response was  pressing the negative key. The idea behind the task is that it is easier to respond to positive stimuli with the positive than with the negative key, whereas the opposite is true for negative stimuli 1. By comparing participants’ performance between both critical test phases, the valence that is automatically associated with specific target stimuli may be inferred.

The exemplar stimuli for the ‘plant’ category had either a positive (palm, daisy, sunflower), or a negative (thistle, nettle, thorn) valence. The exemplar stimuli for the ‘animal’ category were either positive animal names (bunny, pussycat, butterfly), or spiders (cross spider, web spider, spider ) 2. The attribute categories were ‘positive’ (exemplars: good, pleasant, fantastic, nice, enjoyable, fun) and ‘negative’ (exemplars: bad, unpleasant, terrible, horrible, nasty, stupid). The stimulus words for the attribute categories ‘positive’ and ‘negative’ were selected from a list of words that had been rated on valence and familiarity (Hermans & De Houwer, 1994). All stimulus words were approximately matched on word length. Note that the EAST results are based on within stimulus comparisons, so that each stimulus functions as its own control. This reduces the possible influence of between stimulus variations on the results (e.g., De Houwer, 2002).

All target exemplar stimuli were presented 2 times during both practice phases (1 and 4), and 4 times in both critical combined phases (3 and 5). All attribute exemplar stimuli were presented 4 times during the practice phase (2), and 4 times during both combined critical phases. Hence, the first and fourth practice phase consisted of 24 trials, the second practice phase consisted of 48 trials, and both combined phases consisted of 96 trials. The response requirements were balanced between subjects: half of the participants pressed the left-hand key for ‘animal’ and ‘positive’ (and the right-hand key for ‘plant’ + ‘negative’) during the first combined phase. For the other participants, ‘animal’ shared the (right-hand) response key with ‘negative’ during the first combined phase. Stimuli disappeared following a correct response. When an incorrect response was given, the word ‘fault’ [fout] appeared on the screen. A 2500 ms response window was used after which the computer registered an error response. A 250 ms inter-stimulus interval was used. All five phases were preceded by written instructions on the screen.

2.2.4.  Startle Probe Response. 

As an index of an automatically initiated, reflexive fear response, we measured the magnitude of the eye blink startle response. The magnitude of this ‘startle probe response’ (SPR) has been argued to index the disposition to either avoid or approach the stimulus a person attends to (Lang, Bradley, & Cuthbert, 1990). A disposition to avoid would result in a potentiated SPR, whereas a disposition to approach would result in an inhibition of the SPR. Accordingly, the magnitude of spider fearful individuals’ SPR has been found to be potentiated when acoustic probes are delivered while attending to spider stimuli (e.g., de Jong, Merckelbach, & Arntz, 1991; Hamm, Cuthbert, Globisch, & Vaitl, 1997). By using physiological means to assess reflexive fear responses, we aimed to extend previous studies that employed observers’ ratings as a measure of spontaneous fear responses (Spalding & Hardin, 1999; Asendorpf et al., 2002; Egloff & Schmukle, 2002). 

Startle probe responses were elicited during a slide show. Participants were presented with slides from the following categories: positive, neutral, fearful, disgusting, and spider. The positive and neutral slides were included to obtain contrast startle values for the startle responses to spiders (cf. de Jong, Arntz, & Merckelbach, 1993). The fearful and disgusting slides were included as part of a different experiment, and the data concerning these slides have not been used in the present study. All slides were selected from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 1996), with the exception of the ‘spider’ slides. The spider slides were selected from slides used in previous studies at Maastricht University. There were 12 slides in each category 3. To control for the influence of order, we constructed 12 versions of the slide show. Each version consisted of 10 clusters. Each cluster consisted of five slides, one out of each category, in a random order (cf. Yartz & Hawk, 2002). We took care that a slide was never presented twice in a row. During the slide show, participants received acoustic startle probes on 2/3 of the trials. These probes consisted of 50 ms, 105 dB bursts of prerecorded continuous pink noise (similar to white noise, but sounding more ‘natural’ to human ears) with an almost instantaneous rise time (300 ns). The probes were delivered by headphones via a computer controlled audio gate (CMOS analog switch AD 7511). To minimize habituation-effects through predictability of the startle probe, 10 probes were administered during the inter-trial interval. In each show 8 slides out of each category were presented in combination with a startle probe, and 4 without a startle probe. All slides were presented for 6 seconds. The inter-slide interval varied from 10 to 20 seconds. The acoustic probes during inter-trial intervals were administered at fixed random moments between 2 seconds after the last slide had disappeared and 2 second before the onset of a new slide. The acoustic probes during the presentation of a slide were administered at a fixed random moment between 3 and 5 seconds after slide onset. All slides were projected on a white wall (80 cm x 120 cm) approximately 2 m in front of the participant. 

The magnitude of the startle reflex was measured by recording the EMG activity in the musculus orbicularis oculi with two electrodes beneath the left eye using Beckman miniature Ag/AgCl surface electrodes (2 mm diameter) filled with Hewlett Packard Redux cream. EMG signals were fed to Picker Schwarzer couplers (ED 14) and sampled with a frequency of 1000 Hz by a laboratory computer. A notch filter was used to eliminate 50 Hz interference. EMG signals were analyzed offline. First, the raw signal was filtered by a 499 point 60 Hz high pass digital Finite Impulse Response filter (signal attenuation was 0 dB for frequencies > 60 Hz (ripple 0.2 dB) and –80 dB from 0.0 – 50 Hz). Then, the signal was rectified and filtered again using a 159 point low pass digital Finite Impulse Response filter (signal attenuation was 0 dB for frequencies from 0-10 Hz (ripple 0.2 dB) and –80 dB for frequencies > 40 Hz). Startle magnitude was defined as the highest EMG level within 150 ms after probe onset (cf. Overduin, Jansen, & Eilkes, 1997; de Jong et al., 1996). Startle magnitude was corrected for pre-stimulus baseline level, defined as the EMG level in the 40 ms pre and 10 ms post stimulus interval. Trials with unstable baseline EMG were not included in the analysis (approximately 2% of the trials). Reactions with onset latencies shorter than 15 ms or longer than 75 ms were excluded from further data processing. 

2.3. Procedure

Participants were tested individually in a sound attenuated room. Following a median split procedure on the basis of participants’ FSQ-scores during the initial screening the total experimental sample was divided into two groups. The different task versions and sequences were counterbalanced across these groups. After receiving general instructions on the experimental proceedings, all participants first completed the EAST. Next participants were instructed that a slide show would follow during which they should try to sit quietly, relax, and prevent making unnecessary movements, so as not to disturb the physiological measurements. The experimenter then applied the electrodes and put the headphones on the participants’ head. After the slide show participants were asked to first complete the FSQ, and then to rate the words used in the EAST on a Visual Analogue Scale. After finishing the questionnaires, participants were taken to another room for the BAT. When the BAT was completed, participants received their reward. All in all the experiment took about 1 hour. 

3. Results

3.1. EAST 

Table 2 presents the reaction time and error data for the EAST. Both the reaction times (RT) and the number of errors (ER) were analyzed (e.g., De Houwer 2003; de Jong, van den Hout, Rietbroek, & Huijding, 2003). Prior to statistical analyses, the RT data were log-transformed to normalize the skewed distribution.

To test the validity of the EAST the (normalized) data were subjected to a 2 Concept Valence (pleasant, unpleasant) x 2 Concept (plant, animal) x 2 Response Valence (positive, negative) ANOVA 4. If the valence of the individual exemplars influenced performance, participants were expected to respond faster and make fewer errors to pleasant than to unpleasant target exemplars (plant and animal) when the correct response was shared with the positive attributes. Likewise, responses to unpleasant target exemplars were expected to be faster and more accurate than responses to pleasant exemplars, when the correct response was shared with the negative attributes. Indeed, supporting the validity of the EAST the crucial Concept Valence x Response Valence interaction was significant in both the RT, F(1,47) = 35.4, p  < .01 5, and the ER analyses, F(1,46) = 34.4, p < .01. Unexpectedly, the RT data revealed a significant Concept x Response Valence interaction, F(1,47) = 9.2, p < .01, indicating that participants were generally faster responding with negative to plants than with positive, whereas the opposite was true for animals. This effect suggests that, overall, participants evaluated animals more positively than plants. 

To explore the EAST effects in more detail we calculated 4 separate EAST-scores and corresponding effect sizes (cf. De Houwer, 2003) for pleasant and unpleasant plants, and pleasant and unpleasant animals (i.e., spiders). To reduce type I error alphas were Dunn-Bonferroni corrected and set at .0125. EAST-scores were calculated by subtracting the mean reaction time or percentage of errors on trials when a negative response was required from the mean RT or percentage of errors on trials when a positive response was required. On trials with pleasant plants participants were equally fast pressing the positive or the negative response key, t(47) < 1, p > .1, with a mean EAST-score of 29 ms, and effect size of d = 0.14, but made significantly fewer errors pressing the positive than the negative key (t(47) = - 3.2, p < .01, M = -8.0, d = - 0.61). On trials with unpleasant plants participants were significantly faster (t(47) = 3.2, p < .01, M = 92 ms, d = 0.46) and more accurate (t(47) = 2.9, p < .01, M = 6.4, d = 0.62) when pressing the negative than when pressing the positive response key. On trials with pleasant animals participants were faster (t(47) = -5.6, p < .01, M = -139 ms, d = - 0.72), and more accurate (t(47) = - 5.3, p < .01, M = -12.5, d = - 0.97) pressing the positive than the negative response key. On trials with spiders, participants were equally fast (t(47) = -1.2, p > .1, M = -45 ms, d = - 0.18), and made a similar number of errors (t(47) = 1.1, p > .1, M = 2.3, d = 0.21) pressing the negative or the positive key.

3.2. SPR

The mean magnitude of the startle responses to the different types of stimuli are displayed in Table 1. To assess whether there was a general emotional modulation effect, the mean magnitudes of participants’ startle responses to positive, neutral, and spider stimuli were subjected to a trend analysis (cf. de Jong et al., 1993). Although the absence of a quadric component (F(1, 46) < 1) indicated that the startle response did not significantly deviate from the expected linear relationship between affective valence and startle magnitude, the linear trend was not significant (F(1,46) = 1.0, p > .1). Since the level of self-reported spider fear in the present sample ranged from very low to high, spider pictures may not have been aversive for the majority of participants, which may explain the absence of an overall effect of emotional modulation.

3.3 Correlations

As can be seen in the correlation matrix (Table 3), high FSQ-scores were correlated strongly with the BAT, indicating that more self-reported fear of spiders was associated with fewer completed steps on the BAT. In addition the FSQ-scores showed a small though significant positive correlation with the SPR-index, indicating that higher FSQ-scores were associated with a stronger potentiation of the startle when presented with pictures of  spider relative to baseline. The EAST-index correlated significantly with the SPR-index, indicating that a better performance responding to spiders with negative than with positive was associated with a relatively strong fear potentiated startle response. No relationship between the EAST-index and the BAT emerged.

3.4. Predictive Properties

To investigate the predictive properties of the EAST and FSQ for the BAT-score and the SPR, we first computed an EAST-index and an SPR-index. Performance on the EAST results from a speed-accuracy trade-off that may vary across participants. To counterbalance possible speed-accuracy variations and to simplify consecutive analysis the reaction time and error data for the spider trials were combined, giving speed and accuracy equal weights. Therefore, the mean RT or ER on trials on which spider shared the response key with negative were subtracted from the mean RT or ER on trials in which spider shared the response key with positive. The resulting ER and RT difference scores were first normalized (z-transformed) and subsequently averaged, resulting in one EAST-index for each participant. Positive EAST-indices indicate relatively strong associations between spiders and a positive valence, whereas negative EAST-indices indicate relatively strong associations between spiders and a negative valence. The EAST-indices ranged from –1.54 to 2.48 (M = 0.0, SD = 0.88).

We calculated an SPR-index by averaging the SPR for the neutral and the positive stimuli, and subtracting this average from the SPR on spider trials (cf. de Jong et al., 1996). This resulted in one SPR-index for each participant. A positive SPR-index indicates a relatively strong startle response to spiders. Note that although no overall effect of emotional modulation was evident, SPR-indices may well vary between participants as a function of spider fear. The SPR-indices ranged from –70.2 to 201.7 (M = 5.0, SD = 45.8). Inspection of the SPR-index data revealed one outlier (4.3 standard deviations from the mean) which was removed from the final analysis. The SPR-indices without the outlier ranged from –70.2 to 90.3 (M = 0.8, SD = 35.9).

Two hierarchical regression analyses were conducted to test our hypotheses concerning the predictive properties of the EAST-index and the FSQ-score for the BAT-score and the SPR-index (see Table 4 for details). 

In the first analysis, the FSQ-score and the EAST-index were included as independent predictors of individuals’ BAT-scores. Given our hypothesis that the FSQ would be the best predictor of the BAT, the FSQ-score was entered in the first step followed by the EAST-index in the second step of the analysis. As expected the FSQ significantly predicted BAT performance in the first step of the analysis, F(1,46) = 51.0, p < .001, R2 = .53 (adjusted R2 = .52); for the FSQ-score β = -.73, t = -7.1, p < .001. When the EAST was included in the second step the overall model was significant F(2,45) = 25.0, p < .001, but the EAST did not explain a significant additional amount of variance, R2 change = .002, p > .6; for the FSQ-score β = -.73, t = -7.0, p < .001, and for the EAST-index β = -.04, t < 1, p > .6. The negative beta for the FSQ indicated that higher FSQ-scores are associated with fewer successfully completed steps during the BAT. 

In the second analysis, the FSQ-score and the EAST-index were used as predictor variables for the SPR-index. The EAST-index was entered in the first step followed by the FSQ-score in the second step of the analysis. As hypothesized, the EAST-index significantly predicted the magnitude of the SPR in the first step of the analysis, F(1,45) = 8.8, p < .01, R2 = .16 (adjusted R2 = .15); for the EAST index β = -.41, t = -3.0, p < .01. When the FSQ-score was included in the second step the overall model was significant F(2,44) = 6.0, p < .01, and the FSQ-score tended to explain a significant additional amount of variance, R2 change = .05, p = .1; for the EAST-index β = -.37, t = -2.7, p = .01, and for the FSQ-score β = .22, t = 1.7, p = .1. The negative beta for the EAST-index suggests that a lower EAST-index (i.e., fewer errors and faster responses on trials where spiders were paired with negative attributes than on trials where spiders were paired with positive attributes) was associated with relatively strong startle responses to spider stimuli. The positive bèta for the FSQ-score suggests that higher self-reported fear was associated with relatively strong startle responses for spider stimuli. 

4. Discussion

The present study examined whether self-reported and automatically activated spider-related affective associations predict relatively controllable and / or relatively uncontrollable fear responses toward spider stimuli. The major results can be summarized as follows: (1) relatively controllable avoidance behavior (BAT) was best predicted by self-reported associations (FSQ), whereas (2) relatively uncontrollable fear responses (SPR) were best predicted by automatically activated associations (EAST). 

Following current information processing models, we postulated two hypotheses concerning the difference between direct, self-report measures of fear and indirect measures of automatic fear-related associations. The first hypothesis was that indirect measures of automatic associations that tap information under such tight constraints that little or no opportunity for secondary elaboration is available, would best predict automatically initiated, reflexive fear responses. In line with this, the EAST best predicted the magnitude of the startle probe response (SPR). It seems reasonable to argue that the EAST and the SPR correlate because the initial associations that are assumed to underlie this type of reflexive fear responses are similar to the associations that are tapped by indirect measures of automatic associations such as the EAST. 

The second hypothesis was that direct, self-report measures of fear would best predict strategic, reflective behaviors. Strategic behavior is generated in situations that allow for more careful deliberation and the use of additional information to select the best response alternative. In line with this, the FSQ best predicted the performance on the behavioral approach test (BAT). Since the BAT does not impose any particular restrictions on the use of additional information, BAT performance may be influenced by more than automatically activated, initial associations alone (e.g. experimental demand, and self-presentational concerns). That is, participants may use additional information and strategies to decide on their behavior. The present results are consistent with the idea that the information and strategies that are called upon in deciding a response on the BAT are similar to those that influence responding to a self-reported measure of fear.

Although the present findings nicely fit with the predictions based on information processing models of anxiety, several concerns with regard to the present results may be raised, and merit further elaboration. Most prominently, one might argue that the present results could be attributed to the fact that both the FSQ and the BAT are measures of avoidance, whereas the EAST and the SPR may both index valence. However, inconsistent with this alternative explanation, removing the avoidance items from the FSQ did not influence the results. That is, when avoidance items were removed, the FSQ was still the best predictor of individuals’ avoidance behavior as indexed by the BAT, whereas the EAST-index still best predicted automatic fear responses as indexed by the SPR 6. Thus the differential predictive validity of the EAST and FSQ seems not attributable to a differential level of conceptual overlap with the BAT. Another concern that may be raised is that perhaps global negative-affectivity may have influenced the present results. However, there seems no strong relationship between spider fear and negative affectivity (e.g., Mulkens, de Jong, & Merckelbach, 1996). Therefore, it seems not very likely that  negative affectivity played a major confounding role in the present context. Moreover, although negative affectivity may be expected to intensify both overt avoidance behavior and fear-potentiated startle responses (e.g., Corr, Kumari, Wilson, Checkley, & Gray, 1997), it is difficult to see how negative affectivity could be responsible for the present differential pattern of associations. In a similar vein, other factors that were not taken into account may have influenced emotional responding of participants (e.g., psychiatric problems, menstrual cycle, etc.). In addition, since participants received a small compensation for taking part in this study, some form of self-selection may have taken place. Although none of these factors seem to provide an obvious, alternative explanation for the present pattern of findings, it can not be ruled out that these factors may have influenced the results. Finally, the present results are based on a pre-screened student sample that covered a wide range of spider fear and consisted exclusively of women. Given this specific sample, it remains to be seen whether similar results would emerge for men and non-student samples. To settle these issues it would be necessary to replicate the current work in the general population while more formally controlling for factors that may influence emotional responding, and using a sample that also includes men. In addition, it remains to be seen whether automatic associations will have valuable additional predictive power within a relatively homogeneous group of highly fearful (treatment seeking) individuals. 

Although the present findings concern fear of spiders, the assumption that automatic processes are an important feature of anxiety in general (Beck & Clarke, 1997) suggests that automatic associations would predict specific fear responses in other types of fear as well. Meanwhile, the specificity of the predictive power of automatic associations for spontaneous / uncontrollable fear responses may differ across the various domains of fear, depending on the discrepancy between reflective affective evaluations and automatically activated affective associations. Clearly, future studies are necessary to see whether indeed automatic associations also have differential predictive power for relatively spontaneous / uncontrollable fear responses in the context of other anxiety complaints such as panic disorder or social phobia. Another issue that merits further research is the alleged causal nature of the relationship between automatic associations and spontaneous fear responses. Therefore, an important next step would be to see whether specifically reducing or inducing automatic associations results in a parallel change of the intensity of the relatively spontaneous / uncontrollable fear responses.

The present results may have several important implications. The present finding that automatic and self-report measures were only weakly correlated, and were associated with different components of individuals’ fear responses, suggests that indirect and direct measures of associations may complement each other as predictors of fear related responses (cf. Asendorpf et al., 2002; Egloff & Schmukle, 2002). In addition, the weak correlation between indirect (automatic) and direct (self-report) measures is consistent with the idea that they measure separable constructs (Hofmann, Gawronski, Gschwendner, Le, & Schmitt, 2003). This also adds to the notion that it might be important to include indirect measures in the context of the evaluation of treatment effects (e.g., Wilson, Lindsey, & Schooler, 2000). That is, there is evidence that implicit associations are relatively inert to change (e.g., Hetts, Sakuma, & Pelham, 1999). Following this, it can be hypothesized that even when self-report measures indicate that dysfunctional associations have been changed as a result of treatment, pertinent automatic dysfunctional associations may still exist and exert their influence on automatic responses, as well as on reflective responses under stressful conditions, or cognitive load. If indeed, habitual associations remain despite the fact that at the explicit level associations have been changed, these automatic associations may eventually result in a return of the original complaints. If so, residual (dysfunctional) automatic associations may be important predictors of relapse. Germane to this suggestion, it has been found that post-treatment SPR (i.e., automatic fear behavior), but not post-treatment BAT had specific predictive power for relapse after a successful exposure treatment in the context of spider phobia (de Jong et al., 1996). 

In a first exploration of the malleability of automatic spider-related associations over the course of treatment, Teachman and Woody (2003) showed that an exposure treatment weakened implicit fear associations. Sustaining the notion that self-reported fear and indirect measures of automatic fear associations may reflect different cognitive motivational processes, each measure was found to change relatively independently. Since at follow-up (2 months) relapse was only minimal, these findings did not allow to optimally test the alleged additional predictive power of implicit measures for relapse (Teachman & Woody, 2003). Clearly, further treatment outcome studies are needed to more definitely settle this important issue. Relatedly, it would be interesting to test the idea that interventions that are specifically tailored to alter individuals’ dysfunctional beliefs (e.g., CBT) are more successful in altering individuals’ automatic associations than exposure in vivo or pharmacotherapy. Finally, it would be important to explore to what extent extensive experience with newly acquired insights is a necessary prerequisite for changing individuals’ automatic associations. Germane to this issue, it has been shown that a single session expectancy challenge in heavy drinkers successfully altered heavy drinkers’ explicit attitude toward alcohol and lowered individuals’ alcohol intake in the following month, but did not convincingly modify heavy drinkers’ implicit cognitions (Wiers, van de Luitgaarden, van den Wildenberg, & Smulders, in press). Including indirect measures when comparing different types of interventions may help to clarify which mechanisms underlie the various treatments. 
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 Footnotes

1 Note that the EAST is a so called irrelevant feature paradigm. During the task participants are instructed to sort target stimuli on the basis of a certain relevant stimulus feature (in this case group membership: plant or animal), while ignoring other irrelevant stimulus features (i.e., the valence of the target stimuli). The paradigm is designed to capture the unintentional influence of the irrelevant stimulus feature (i.e., valence) on speed and accuracy of the response, thereby indirectly assessing the valence of the target stimuli.

2 The a priori assumptions about the valence of both the labels and the exemplar words were confirmed by participants‘ word-ratings using 100 mm Visual Analog Scales (VASs) ranging from ‘very negative’ (0 mm) to ‘very positive’ (100 mm). Mean VAS ratings for the category labels were 62.6 (SD = 11.8), and 57.7 (SD = 14.0) for ‘plant’ and ‘animal’, respectively. For the ‘plant’ category, mean VAS ratings were 93.3 (SD = 10.0) for positive plants, and 32.2 (SD = 19.9) for negative plants.  For the ‘animal’ exemplars the mean VAS ratings were 90.8 (SD = 10.5) for positive animals, and 24.6 (SD = 24.9) for spiders.

3 Specific IAPS pictures for each affective category were as follows: pleasant (146, 161, 171, 175, 192, 204, 205, 207, 208, 216, 254, and 266); unpleasant (105, 222, 269, 623, 625, 626, 635, 637, 651, 654, 900, and 981);  and neutral (615, 700, 701, 703, 704, 705, 708, 709, 710, 715, 719, and 749).

4 Note that for reasons of clarity only the effects that are of interest to the present research question are reported here. Full results may be obtained from the first author.

5 Given the negative cultural connotation of spiders one might have expected participants to be overall faster responding to spiders with negative than with positive. The absence of this pattern of results may be partially due to the overall more positive valence of the target category ‘animal’ than ‘plant’ as is evidenced by the Concept (plant vs. animal) by Response Valence (positive vs. negative) interaction. 

6 In the first step of the analysis when only the FSQ was used as a predictor of the BAT the model was significant, F(1,46) = 45.1, p < .01, R2 = .50; for the FSQ, β = -.70, t = -6.7, p < .001. When in the second step of the analysis the EAST-index was included as a predictor of the BAT the model was significant, F(2,45) = 22.1, p < .001, R2 = .50; for the FSQ, β = -.71, t = -6.6, p < .001, and for the EAST-index, β = -.11, t = -0.4, p >.7.

In the first step of the analysis when only the EAST-index was used as a predictor of the SPR the model was significant, F(1,45) = 8.8, p < .01, R2 = .16; for the EAST-index, β = -.41, t = -3.0, p < .01. When in the second step of the analysis the FSQ-score was included as a predictor of the SPR the model was significant, F(2,44) = 6.2, p < .01, R2 = .22; for the EAST-index, β = -.36, t = -2.7, p < .01, and for the FSQ-score, β = -.21, t = 1.8, p = .08.

Table 1. 

Descriptive Statistics for the FSQ, EAST-index, BAT and SPR (N = 48).

Measure


M

SD







FSQ



38.7

33.5

BAT



5.7

2.3

SPR


Positive

191.3 

137.0


Neutral


195.6 

139.3


Spider


198.5 

138.7


Index


5.0 

45.8

Note. FSQ = Fear of Spiders Questionnaire; EAST-index = Extrinsic Affective Simon Test-index (spider + negative trials – spider + positive trials); BAT = Behavioral Approach Test; SPR-index = Startle Probe Response-index (spider - mean (positive + neutral)).

Table 2.

Percentage of Errors (SD between parentheses) and mean Reaction Times (in milliseconds) in the EAST as a Function of Concept and Response 







Response



Concept


Positive


Negative




Errors

Animal


Positive

  6.07 (8.37)


18.57 (16.14)


Spiders

  8.50 (11.46)


  6.25 (10.09)

Plant


Positive

  8.50 (12.21)


16.49 (13.91)


Negative

13.02 (12.02)


  6.59 (8.41)

Reaction times

Animal


Positive

731 (277)


870 (229)



Spiders

734 (171)


780 (216)


Plant


Positive

814 (224)


784 (209)



Negative

867 (237)


774 (222)


Table 3.

Correlations Between the Self-report, Indirect and Behavioral Measures.

Measure

BAT

EAST-index
SPR-index





FSQ


-.72**

-.17

 .29*

BAT


-

 .08

-.22

EAST-index



-

-.41**

Note. FSQ = Fear of Spiders Questionnaire, BAT = Behavioral Approach Test, EAST-index = Extrinsic Affective Simon index, SPR-index = Startle Probe Response index. One participant with an outlying SPR-index was excluded. * p < .05, ** p < .01 one tailed.

Table 4.

Summary of the regression analyses for the EAST and FSQ predicting BAT performance (analysis 1, n = 48) and magnitude of the startle response (analysis 2, n = 47).



Variable
B

SE B

β

p


Analysis 1












Step 1




FSQ

-0.05

0.01

-0.73

< .001

Step 2 




FSQ

-0.05

0.01

-0.73

< .001

  
 
EAST

-0.11

0.27

-0.04

> .7


Analysis 2





Step 1 




EAST

-16.43

5.52

-0.37

< .01

Step 2 




EAST

-14.78

5.50

-0.37

= .01




FSQ

0.24

0.14

0.23

= .10


Note. For analysis 1, R2 = .53 for step 1; Δ R2 < .01 for step 2. For analysis 2, R2 = 16 for step 1; Δ R2 = .05 for step 2. 









