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Abstract

This study assessed whether a pictorial, rather than a verbal, Extrinsic Affective Simon Task (EAST:  De Houwer, 2003) is, i) sensitive to the affective valence of normatively positive, neutral and negative pictures, ii) sensitive to interindividual differences pertaining to fear-relevant affective associations, and iii) a valid predictor for strategic and/or reflexive fear responses. High (n = 35) and low (n = 35) spider fearful individuals completed an EAST comprising of universal positive, negative, neutral, and spider pictures. The pictorial EAST was sensitive to normatively valenced stimuli, tended to differentiate between high and low fearful individuals with respect to spider pictures, and showed independent predictive validity for avoidance behaviour. 
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A Pictorial Version of the Extrinsic Affective Simon Task: 

Sensitivity to Generally Affective and Phobia-Relevant Stimuli in High and Low Spider Fearful Individuals.

Dysfunctional automatic associations are assumed to play a vital role in various forms of psychopathology such as anxiety disorders (e.g., McNally, 1995; Beck & Clark, 1997). Obviously, adequate measurement instruments are a critical prerequisite to test this hypothesis. Recently, De Houwer introduced a new measure for assessing specific automatic affective associations, the Extrinsic Affective Simon Task (EAST; De Houwer, 2003). The EAST has some distinct advantages over the most frequently used Implicit Association Test (IAT: Greenwald, McGhee, & Schwarz, 1998). Unlike the IAT, the EAST is a non-relative measure of automatic associations, allowing for a more straightforward assessment of concepts that have no meaningful contrast. This includes most fear-relevant concepts, like ’spider’, ‘blush’, ‘contamination’, or ‘heart attack’. In addition, the EAST seems more robust against non-associative explanations of the effects than the IAT (e.g., Rothermund & Wentura, 2004).

De Houwer (2003) showed that the EAST is effective in assessing the valence of normatively positive and negative nouns, and the affective evaluation of unipolar concepts like flowers and participants’ own names. In addition, there is preliminary evidence suggesting that the EAST is useful for assessing affective evaluations of  phobia-relevant stimuli (e.g., Huijding & de Jong, in press). Until now, EAST studies relied on verbal stimuli. The present study was designed to test the generality of the EAST effect by using pictorial stimuli. This is important for several reasons. First, not all relevant concepts can be captured in a single word (e.g., a disapproving face, or a spider on a hand). Second, pictures may sometimes provide ecologically more valid category exemplars. For instance, spider phobic individuals are not afraid of the word “spider” but of the animal described by that word (e.g., Teachman, Gregg, & Woody, 2001). Moreover, using pictures rather than words may optimize the EAST’s validity and sensitivity because pictures are assumed to have privileged, more direct access to semantic information (e.g., De Houwer & Hermans, 1994). The present study tested whether a pictorial EAST is a) sensitive for detecting automatic affective evaluations of universally positive and negative pictorial stimuli; b) sensitive to interindividual differences in spider fear; and c) a valid predictor of relatively controllable and/or relatively uncontrollable fear responses (cf. Huijding & de Jong, in press). To explore the predictive validity of the EAST we included a behavioral approach test (BAT: e.g., de Jong, Vorage, & van den Hout , 2000) as a measure of relatively controllable fear responses. We measured the magnitude of the eye blink startle probe response (e.g., Hamm, Cuthbert, Globisch, & Vaitl, 1997; de Jong, Visser, & Merckelbach, 1996) as an index of relatively uncontrollable fear responses. 

We focussed on fear of spiders for several reasons. First, automatic processes are assumed to play a vital role in spider fear (e.g., Merckelbach, de Jong, Muris, & van den Hout, 1996). Second, ‘spiders’ are a good example of a fear-relevant concept that has no meaningful contrast and therefore would require a non-relative assessment tool such as the EAST. Third, spiders are a good example of a (anxiogenic) stimulus that may be best studied using pictorial rather than verbal stimuli (cf. Teachman et al., 2001). Finally, 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). Since indirect measures may be especially good predictors of uncontrollable fear responses, spider fear seems well suited to explore the predictive validity of the EAST (cf. Huijding & de Jong, in press).

Method

Participants

Participants were female first year students of Maastricht University who scored in the highest (n = 35) or lowest quartile (n = 35) on a visual analogue scale concerning fear of spiders during an initial screening (N = 359). In addition, the high fearful participants agreed, and the low fearful participants disagreed with the statement: “I am more fearful of spiders than most other people.” (i.e., correct/incorrect). The data of three participants were excluded from all analyses because of technical problems. The final sample consisted of 67 participants with a mean age of 19.0 (SD = 1.3) years who participated on a voluntary basis.   

Measures and Materials 

Fear of Spiders Questionnaire. Self-reported fear of spiders was assessed with the Dutch version of the FSQ (Muris & Merckelbach, 1996), originally designed by Szymanski and O’Donohue (1995). It containes18 items that are rated on an 8-point Likert scale (range 0-126). The questionnaire has good psychometric properties (Muris & Merckelbach, 1996).

Behavioral Approach Test. The BAT measures how closely participants dare to approach a medium sized house spider (tegenaria atrica). Participants are asked to perform 8 steps that increase in difficulty (i.e., increases the spiders proximity). Each step is one point (range 0-8). For a complete description of the BAT procedure see for instance de Jong et al. (2000).

Extrinsic Affective Simon Task. The EAST is a variation of the affective Simon task (De Houwer & Eelen, 1998). In affective Simon paradigms participants are asked to give a positive or a negative response to target stimuli on the basis of a specific stimulus feature (e.g., color), while ignoring the valence of the target stimulus. Research has shown that although the valence of the target stimulus is irrelevant for generating the correct response (and should be ignored) responses are typically faster when the valence of the target stimulus and the response are congruent, hence allowing for the valence of the target to be inferred (e.g., De Houwer & Eelen, 1998; de Jong, van den Hout, Rietbroek, & Huijding, 2003). 

In the present pictorial EAST participants pressed a positive or a negative response key on the basis of the form (portrait or landscape) of target pictures that belonged to the categories positive, neutral, negative, or spiders. It was expected that, although the valence of the target pictures should be ignored, participants would respond faster and more accurately when the valence of the correct response key was congruent with the valence of the target picture. 

In the EAST the response keys extrinsically acquire their valence through a consequent pairing with either positive or negative attribute stimuli. In the present study the attribute stimuli were square pictures with a yellow border. The yellow border was included to facilitate discrimination between target and attribute pictures. As mentioned above, the target pictures were oblong pictures without a yellow border that were presented in either portrait or landscape format. Participants were instructed to sort pictures with a yellow border on the basis of their valence and pictures without a yellow border on the basis of their form. The square pictures were 400 x 400 pixels (yellow border included). The oblong pictures were presented in 5 dimensions, the longest sides measuring 360, 380, 400, 420, or 440 pixels. The short side was approximately 15 % shorter than the longest side (more details can be obtained from the authors). All positive, negative, and neutral pictures were selected from the International Affective Picture System (IAPS, Lang, Bradley, & Cuthbert, 1996). The specific IAPS numbers are: positive square (1750, 2150, 2550, 5910, 8501), negative square (3063, 3080, 3130, 3500, 6313), positive oblong (1710, 2050, 8190, 8490, 8496), negative oblong (3000, 3053, 3170, 6350, 9410), and neutral oblong (2190, 7004, 7006, 7010, 7175). The spider pictures were selected from previous research on spider fear at Maastricht University (e.g., Huijding & de Jong, in press). 

The task consisted of 4 phases: (1) practice sorting square pictures on the basis of  their valence; (2) practice sorting oblong pictures on the basis of their form; (3) critical combined categorization of square  and oblong pictures; and (4) critical combined categorization with reverse response assignments for the oblong pictures. During phase 1, each square picture was presented 3 times (30 trials). In phase 2, each oblong picture was presented once in portrait and once in landscape format (40 trials). During the third and fourth phases, each square picture was presented 4 times and each oblong picture was presented twice in each format (120 trials in each phase).

The position of the positive and negative response key (left or right) and the assignment of the relevant stimulus features (left or right response for ‘portrait’ vs. ‘landscape’) was counterbalanced across participants. Each phase was preceded by specific response instructions. Following a correct response, stimuli were replaced with a fixation dot in the middle of the screen. After 500 ms the fixation dot was replaced by the next stimulus. When an incorrect response was given, the word ‘error’ [fout] appeared on the screen and an error response was registered. A 2500 ms response window was used after which the computer registered an error response. 

Startle probe response. Startle probe responses (SPR) were elicited during a slide show with 12 neutral and 12 spider slides. The neutral slides were selected from the IAPS (Lang, et al., 1996), and were included to obtain contrast startle values for the startle responses to spiders. The following neutral IAPS pictures were used: 615, 700, 701, 703, 704, 705, 708, 709, 710, 715, 719, and 749. The spider slides were derived from previous (psychophysiological) studies at Maastricht University (e.g., Huijding & de Jong, in press). To control for the influence of order, 2 versions of the slide show were constructed in which the position of the neutral and spider slides were exchanged. Slides were presented in a fixed random order for 6 seconds each. Participants received 19 acoustic startle probes, 15 of which were presented in conjunction with a 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. The probes were delivered by headphones and consisted of 50 ms, 105 dB bursts of pre-recorded continuous pink noise. To minimize habituation-effects through predictability of the startle probe, four probes were administered during the inter-slide interval at fixed random moments between 2 seconds after the last slide had disappeared and 2 second before the onset of a new slide. The inter-slide interval varied from 10 to 20 seconds. All slides were projected on a white wall (80 cm x 120 cm) approximately 2 m in front of the participant. For technical details see Huijding & de Jong (in press).

Procedure

Because self-report measures might influence consecutive task performance on an implicit measure participants first completed the EAST and then the FSQ (e.g., Bosson, Swann, & Pennebaker, 2000). Next, participants completed the SPR, and finally, the BAT.

Results

FSQ

The FSQ showed good reliability, with a Cronbach’s alpha of .97. Low fearful participants (M = 5.8, SD = 9.9) scored significantly lower than the high fearful participants (M = 59.2, SD = 22.7), t(43.5) =  -12.4, p < .01 (see also Table 1). 

BAT

Participants in both groups differed significantly with respect to their BAT performance, t(35.7) = 7.9, p < .01, with a mean score of 7.8 (SD = 0.5) for the low fearful participants and a mean score of 5.0 (SD = 1.9) for the high fearful participants (see also Table 1). One participant failed to complete the BAT.

EAST

Prior to statistical analyses, data were treated similar to De Houwer (2003). Following this, EAST-scores were calculated for each target category. The mean RT or ER on trials on which the correct response was positive was subtracted from trials on which the correct response was negative. Mean RT and ER based EAST effects as a function of fear group are presented in Table 2. As can be seen in Table 3 the reliabilities of the EAST-scores were generally low with the exception of the ER based EAST-scores for spider 1. To enhance proper evaluation of the results, untransformed RTs will be reported. 
Sensitivity to normatively valenced stimuli

The mean EAST-scores for the normative stimuli were subjected to a 3 Category (positive, neutral, negative) x 2 Fear group (high, low) ANOVA. In line with previous research, both the RT and the ER data showed a significant linear trend for Category from positive to neutral to negative, F(1, 65) = 10.4, p < .01, and F(1, 65) = 85.9, p < .01, respectively. In the ER data the quadratic trend also reached significance, F(1, 65) = 27.3, p < .01, showing that the difference between positive and neutral was smaller than the difference between neutral and negative. The Category x Fear group interaction was marginally significant in the RT data, F(1, 65) = 3.4, p = .07, and significant in the ER data, F(1, 65) = 8.0, p < .05, indicating that the expected linear pattern was especially pronounced for the high fearful individuals. Subsequent analysis for the high and low fearful participants separately showed that for the RT data the expected linear trend was only significant for the high, F(1, 32) = 13.7, p < .01, but not for the low fearful participants, F(1, 33) < 1. Paired comparisons of the RT-based EAST scores showed that for the low fearful participants there were no significant differences between the positive, neutral and negative pictures (all, t‘s ≤ 1, all d’s ≤ 0.25). For the high fearful participants positive pictures scored significantly higher than negative pictures, t(32) = 3.7, p < .01, d = 0.81. Meanwhile, neutral pictures did not differ from negative or positive pictures, t(32) = 1.7, p > .05, d = 0.40, and t(32) = 1.7, p > .05, d = 0.37 respectively. Paired comparisons of the mean ER-based EAST scores showed that for the low fearful participants negative pictures scored significantly lower than positive and neutral pictures, t(33) = 4.7, p < .01, d = 1.11, and t(33) = 5.2, p < .01, d = 1.31, respectively. Positive and neutral pictures did not differ significantly, t(33) < 1, d = 0.15. For the high fearful participants a very similar pattern emerged. That is, negative pictures scored significantly lower than positive and neutral pictures, t(32) = 7.7, p < .01, d = 2.06, and t(32) = 7.3, p < .01, d = 1.88, respectively. Positive and neutral pictures did not differ significantly, t(32) < 1, d = 0.19.

Sensitivity to interindividual differences in affective associations with spider stimuli
A 2 Fear group (high, low) ANOVA showed that the mean RT based spider EAST scores tended to be lower than 0, F(1, 65) = 2.8, p = .09, but did not differ between the high and low fearful group, F(1, 65) < 1. The ER based EAST scores were overall lower than 0, F(1, 65) = 9.2, p < .01, and tended to be even lower for the high fearful group, F(1, 65) = 3.3, p = .07. 

SPR
Due to technical problems the data of two participants were lost. Before the analysis, we calculated an SPR-index by subtracting the startle in response to spider pictures from the startle in response to neutral pictures. Two clear outliers were removed from further analysis. SPR-indices ranged from –210.1 to 212.2 with a mean of –12.22 (SD = 83.11). The Cronbachs’ alpha for  the eight consecutive spider – neutral stimulus pairs in the startle sequence was .51, indicating a moderate reliability. The SPR-index did not differ significantly between the high (M = -23.9, SD = 67.5) and the low fearful participants (M = 0.8, SD = 95.5), t(61) = 1.1, p > .2. 

Predictive properties of the EAST

To asses the predictive value of the pictorial EAST for fear responses next to self reported fear, the FSQ and the EAST data were used to predict the magnitude of participants’ startle responses and their BAT performance. Prior to the analysis we calculated two EAST indices, a general valence-index that combined the performance on the normatively positive and negative pictures, and a spider-index for the spider pictures. The EAST-indices were calculated to counterbalance possible speed-accuracy variations, thereby maximizing the predictive power of the EAST. The valence-index was included in the regression to test whether specifically the spider pictures, and not generally affective pictures, predict fear behaviours. For the valence-index the EAST-scores for positive pictures were subtracted from negative pictures. The RT and ER difference-scores were then z-transformed, and subsequently averaged. Lower scores on the valence-index indicate stronger valence congruent interference effects for the positive and negative pictures. Similarly, the spider index was calculated by z-transforming, and subsequently averaging RT and ER based EAST-scores for spiders. Lower scores on the spider-index indicate relative good performance pressing the negative key in response to spider pictures. Given floor effects and very little spread in BAT and FSQ data in the low fear group, the regression analyses were performed on the pooled data of the high and the low fear group. In addition, the  FSQ-scores were median-split into a dichotomous variable. Table 4 presents summary information for both analyses.

In the first analysis, the FSQ group-score and the valence -and spider- indices were included as independent predictors of individuals’ BAT-scores. An initial analysis revealed unacceptably high residual-scores for two participants, who were therefore removed from the analysis. The overall model was significant, F(3, 63) = 40.6, p < .001, R2 = .67 (adjusted R2 = .65); for the FSQ-score, β = -.73, t = -9.3, p < .001, for the spider-index β = .18, t = 2.5, p < .05, and for the valence-index β = .11, t = 1.5, p > .1. These results indicate that FSQ-scores above the median, as well as relatively fast and accurate responses with the negative key in response to spider pictures, independently predicted a relatively poor performance on the BAT. Importantly, the valence-index did not explain a significant part of the variance in participants’ BAT scores.

The second analysis, in which the FSQ- group score and the EAST-indices were used to predict the relative magnitude of the startle responses, showed that none of the independent variables was a significant predictor. That is, the overall model was not significant, F(3, 62) = 1.9, p > .1, R2 = .09 (adjusted R2 = .04).

Discussion

The major results can be summarised as follows, (1) the pictorial EAST differentiated between normatively positive and negative pictures, with the exception of the RT data for the low fearful participants, (2) high fearful participants showed significantly stronger valence congruent interference effects to normatively positive and negative stimuli than low fearful participants, meanwhile (3) specifically interference effects on spider trials,  had incremental validity next to the FSQ for predicting overt avoidance behaviour.

The finding that the EAST can differentiate between normatively positive and negative pictures shows that the sensitivity of this paradigm is not limited to verbal stimuli. Meanwhile two unexpected findings emerged. First, no significant EAST effects emerged in the RT data for the low fearful participants. Although it is not unusual that the expected effects are most prominent in the ER data (e.g., De Houwer 2003; De Houwer & Eelen, 1998), the present lack of RT effects may be party due to the fact that our instructions focussed participants on fast rather than accurate responses. Second, the general EAST effects were significantly stronger in the high than in low fearful participants. One testable explanation for this finding is that high fearful participants put most effort in responding fast and accurately to the spider pictures in an attempt to remove the fear-relevant spider slides as fast as possible from the computer screen. This avoidance strategy may have left them with relatively few cognitive resources to successfully ignore the valence of the non-spider pictures, thereby increasing the generally affective interference effects. If this hypothesis is correct, no differences between fear groups should emerge when spider slides are not included in the task

Importantly, the results support the EAST’s sensitivity to individual differences. The ER data tended to differentiate between high and low fear groups. Interestingly, a previous study using an affective Simon task consisting of verbal stimuli revealed no differences between high and low spider fearful participants on spider words, although the expected general Simon effects with respect to the normative stimuli did emerge (de Jong, van den Hout, Rietbroek, & Huijding, 2003). Although this apparent lack of sensitivity may be partly due to the fact that Jong et al. (2003) used a voice key to record responses, the different pattern of findings across both studies is in line with the idea that the use of pictorial stimuli may sometimes provide more valid exemplars, underlining the potential importance of a pictorial EAST. 

Meanwhile, the sensitivity of the pictorial EAST for specific fear related automatic affective associations seems somewhat limited. This may be partly due to the relatively modest levels of fear in the ‘high’ fear group. In addition, several procedural elements such as stimulus presentation order (see also Footnote 1), task order, and response requirements, were varied across subjects in this study, which may have undermined the EASTs overall sensitivity to interindividual differences (cf. De Houwer, 2003). 

A major aim of the present study was to explore the predictive validity of the pictorial EAST. In line with previous research that used the IAT as a measure of automatic associations (Teachman & Woody, 2003), the pictorial EAST explained a significant amount of variance in participants’ avoidance behaviour during the BAT, next to the FSQ. Importantly, even though responses to generally positive and negative pictures also differentiated between high and low spider fearful participants, specifically the responses to the spider pictures predicted BAT performance. This finding supports the notion that measures of disorder specific automatic associations may provide additional information next to self-report measures (cf. Huijding & de Jong, in press). The lack of predictive power for individuals’ automatic fear responding may be due to a lack of sensitivity of the SPR in the present study. One explanation for this finding may be that we included neutral rather than positive contrast stimuli in the SPR. 

Overall, the present findings may have been even more convincing if the EAST had been more reliable. The reliability of the present EAST may be improved in several ways. First, in selecting the present normative category exemplars little attention was paid to picture content, leading to a relatively heterogeneous set of exemplars. Using a more homogeneous set may decrease task variance and increase reliability (e.g., Teige, Schnabel, Banse, & Asendorpf, 2004). Second, although the ability to simultaneously assess the affective value of multiple concepts is an attractive feature of the EAST, there may a trade-off with reliability. That is, an increasing number of target categories is likely to increase the amount of valence unrelated semantic interference, thereby decreasing sensitivity and reliability. Thus, limiting the number of categories may increase reliability. Finally, as mentioned above, limiting the across participant variation of procedural elements is likely to increase the predictive validity of the EAST. 

The present findings suggest that the EAST may be a useful task for studying affective associations in a broad range of topics. Meanwhile, it should be noted that these results are based on a sample of exclusively female students. It is up to future research to test whether the EAST holds the same potential in other samples. 
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Footnotes

1 In this study we also varied the stimulus presentation order in the EAST across participants. Since presentation order did not influence the general results we only report here the analyses using the pooled data. Note however that pooling the data for both EASTs results in an underestimation of its  reliability.

Table 1. 

Descriptive Statistics for the FSQ, EAST-index, BAT and SPR as a Function of Fear Group.





Low fearful



High fearful


Measure

n
M

SD

n
M

SD

FSQ


34
5.8

9.9

33
59.2

22.7

BAT


34
7.8

0.5

32
5.0

1.9

SPR




Neutral

32
351.8 

251.3

31
368.3

227.3

Spider

32
352.7 

244.1

31
392.2

219.3

Index

32
-0.9 

95.5

31
-23.9

67.5

Note. FSQ = Fear of Spiders Questionnaire; BAT = Behavioral Approach Test; SPR-index = Startle Probe Response-index (neutral - spider).

Table 2

Mean RT and ER Based EAST Effects as a Function of Fear Group.



Low fearful


High fearful

Reaction times in ms.

Positive

8
(116)


63
(143)




Neutral


15
(96)


13
(132)



Negative

0
(136)


-32
(110)



Spider


-5
(99)


-30
(110)



% Errors

Positive

5.1
(12.3) 


10.0
(14.3)
Neutral


3.2
(13.5) 


7.3
(14.6)
Negative

-12.1
(13.9) 


-22.3
(16.9)
Spider


-2.4
(12.8) 


-9.4
(18.4)
Table 3. 

RT and ER Based Reliabilities for the Normative and the Spider Stimuli.





RT


ER



Normativea


-.08


.10



Spiderb



-.57


.56



Note. Reliability coefficients were calculated with log-transformed data.

a Reliability of inter-stimulus variance (intra-class correlation coefficient) (see also Voss, Rothermund, & Wentura, 2003); b Reliability of inter-individual variance (Cronbach’s alpha, based on split-half EAST-scores per test phase, per category).

Table 4. 

Summary of the Regression Analyses for the EAST-indices and FSQ as Predictors of BAT Performance (Analysis 1), and Magnitude of the Startle Response (Analysis 2).



Variable

B

SE B

β

p


Analysis 1 (n = 64)











Fear Group

-2.3

0.25

-0.73

< .001

  

Spider-index

0.37

0.16

0.18

< .05




Valence-index

0.25

0.17

0.11

> .1
Analysis 2 ( n = 63)







Fear Group

-36.5

21.04

-0.22

> .05




Spider-index

-12.4

12.54

-0.12

> .3



Valence-index

-26.3

15.16

-0.22

> .05

Note. For analysis 1, R2 = .67. For analysis 2, R2 = .09.
















