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Phobic individuals expect aversive UCS’s following encounters with 
phobic stimuli. Previous research using a thought-experiment proce-
dure showed that contamination rather than harm-related outcome 
expectancies differentiated best between high and low spider fearful 
undergraduates. This study investigated the alleged role of these 
UCS-expectancy biases in the maintenance of phobic complaints. 
First, this study sought to replicate these earlier fi ndings in a com-
munity sample of high spider fearful individuals who applied for 
treatment (n = 60) and a sample of low spider fear controls (n = 
30). Second, the present study tested if UCS-expectancies disappear 
following successful treatment and whether there were any differ-
ences between harm and contamination-related UCS expectancies in 
this respect. If contamination- and/or harm-related UCS-expectancy 
biases play a critical role in the maintenance of spider fear, these 
biases should be substantially reduced after successful treatment. 
The results showed that spider fearful individuals associated spiders 
relatively strongly with both harm- and contamination-related out-
comes. Consistent with the alleged reciprocal relationship between 
phobic fear and UCS expectancy bias, both types of biased expectan-
cies were effectively reduced following treatment. Copyright © 2010 
John Wiley & Sons, Ltd.

Key Practitioner Message:
• It will be studied whether disgust and fear are both important 

factors in spider phobia.
• It is investigated whether a contamination-related UCS-expectancy 

bias is specifi c to spiders or to disgusting objects in general.
• It is examined whether contamination-related UCS-expectancies can 

be effectively diminished using the treatment of choice in specifi c 
phobias, exposure in vivo.

* Correspondence to: Mark van Overveld, Erasmus University Rotterdam, Woudestein, T10-16, P.O. Box 1738, 3000 DR 
Rotterdam, the Netherlands.
E-mail: MOverveld@RSM.nl
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INTRODUCTION

Recent models of specifi c phobias assume that cog-
nitive biases play an important role in the genesis 
and maintenance of these phobias (Davey, 1997). 
One such bias is the UCS-expectancy bias, which 
can be defi ned as the tendency to over-associate 
phobia-relevant conditioned stimuli (CS) with the 
occurrence of specifi c stimuli (Un Conditioned 
Stimulus (UCS)) (e.g., Davey, 1992a; Tomarken, 
Mineka, & Cook, 1989; van Overveld, de Jong, 
& Peters, in press). Previous work demonstrated 
that spider fearful undergraduates display UCS-
expectancy biases for aversive outcomes following 
exposure to spiders, whereas non-spider fearful 
individuals generally do not (Cavanagh & Davey, 
2000; van Overveld, de Jong, & Peters, 2006). 
Additionally, although differential UCS-expectan-
cies exist for various animals (Davey, Cavanagh, 
& Lamb, 2003; van Overveld et al., 2006), only 
expectancy biases for phobia-relevant animals 
(i.e., spiders) were signifi cantly more pronounced 
in spider fearful individuals (van Overveld et 
al., 2006). Thus, UCS-expectancies only appear 
infl ated for phobia-relevant stimuli. Moreover, 
spider fearful individuals do not only mark-
edly overestimate UCS-expectancies of a fearful 
outcome following a hypothetical exposure to a 
spider in comparison to non-fearful participants, 
they also consistently underestimate the probabil-
ity of a fearful outcome following fear-irrelevant 
stimuli (Cavanagh & Davey, 2000). Such cogni-
tive biases may maintain fear of spiders by induc-
ing behavioural avoidance towards fear-relevant 
stimuli (e.g., Jones & Menzies, 2000; Whittal & 
Goetsch, 1997), thereby reducing the opportunity 
for the extinction of fear. Moreover, avoidance of 
the CS (i.e., spiders) will impede the correction 
of UCS-expectancy biases (Davey, 1997).

There is increasing evidence that in addition to 
harm/fear-related UCS-expectancies, contamination-
related expectancies are involved in spider fear. 
Spider fearful individuals are characterized by disgust 
and contamination-related associations for spiders 
on explicit (de Jong & Muris, 2002; van Overveld 
et al., 2006) as well as implicit measures (Huijding 
& de Jong, 2007). Furthermore, spider fearful indi-
viduals do not only display an UCS-expectancy bias 
for harm-related consequences, but also display 
a contamination-related UCS-expectancy bias for 
spiders (van Overveld et al., 2006). Underlining the 

relative importance of contamination-related UCS-
expectancies in spider fear, previous work showed 
that a contamination-related UCS-expectancy bias 
was the single best predictor of phobic avoidance 
during a behavioural approach task (de Jong & 
Peters, 2007).

The present study investigated the role of 
contamination-related UCS-expectancy bias in the 
maintenance of phobic complaints. As an impor-
tant fi rst step, the present study sought to repli-
cate earlier fi ndings in a community sample of 
high spider fearful individuals who applied for 
treatment. As a second step, the present study 
tested if contamination-related UCS-expectancies 
disappear following successful treatment. If con-
tamination-related UCS-expectancy bias plays a 
critical role in the maintenance of spider fear, this 
bias should be substantially reduced after suc-
cessful treatment. Since the effects of treatment 
on contamination-related UCS-expectancies have 
not yet been explored, this experiment is the fi rst 
to examine this.

To test whether enhanced expectancy biases in 
high spider fearful individuals are confi ned to 
spiders, or instead, represent a more generally 
enhanced harm- and/or contamination-related 
UCS expectancy bias, two additional categories 
were included in the design: low-predation disgust-
relevant animals (maggots) and high-predation 
fear-relevant animals (pitbull terriers) (see also 
Davey et al., 2003; van Overveld et al., 2006). Con-
sistent with previous research on UCS expectancy 
bias we used a thought-experiment procedure. 
Accordingly, the present study relied on UCS-
expectancies regarding hypothetical exposure to 
a spider rather than actual exposure with spiders. 
This requires participants to be able to accurately 
report how they would respond when they would 
be confronted with a spider, and one may argue 
whether individuals are indeed (always) able to 
do so. Clearly, then this approach has limitations 
as UCS-expectancies in real-life situations may not 
fully correspond with those in hypothetical situa-
tions (e.g., Parkinson & Manstead, 1993). However, 
what is of major concern here is what type of UCS-
expectancies people hold when they explicitly 
consider the possibility of exposure to a spider. It 
seems that such explicit considerations regarding 
the anticipated effects of exposure to a phobic object 
can be reasonably successfully investigated with a 
hypothetical thought experiment procedure.

Keywords: Spider Phobia, Treatment, Exposure In Vivo, Disgust, 
Contamination, UCS-Expectancy Bias
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METHOD
Participants

High spider fearful individuals (n = 60) were 
recruited through articles in newspapers and maga-
zines regarding our ongoing spider phobia project as 
well as via posters and advertisements in local and 
regional media indicating that our department offers 
free treatment against spider phobia for individuals 
who are willing to participate in scientifi c research. 
An explicitly non-fearful control group (n = 30) was 
recruited via posters and advertisements in local 
media. The non-fearful participants received a small 
remuneration for taking part in the study. The mean 
score on the Spider Phobia Questionnaire (SPQ) for 
the high-fearful participants (M = 20.8; SD = 4.15) was 
comparable to SPQ scores reported in other expo-
sure treatment studies (e.g., Teachman & Woody, 
2003, M = 19.7; SD = 4.75). The high fearful and 
non-fearful groups were comparable in sex, age and 
educational level. Participants in both groups were 
predominantly female (81.7% and 80%, respectively). 
Further, of the high spider fearful individuals, 12.7% 
completed only primary education, 45.5% completed 
secondary education and 41.8% completed tertiary 
educational levels. This group had a mean age of 
34.0 years (SD = 11.1; range 19–77). Of the low spider 
fearful group, 3.6% completed primary education, 
53.6% completed secondary education and 42.9% 
obtained tertiary educational levels. This group had 
a mean age of 35.2 years (SD = 13.1; range 18–58).

Materials

SPQ
The SPQ examines an individual’s fear of spiders. 

Participants rate their agreement with 31 items on 
a dichotomous scale (yes = 1/no = 0) (e.g., ‘I dislike 
looking at pictures of spiders in a magazine’). Thus, 
a sum score ranging between 0 and 31 is obtained. 
Higher scores refl ect higher levels of spider fear. The 
SPQ is internally consistent with Cronbach’s alphas 
between 0.83 and 0.91 (Klorman, Weerts, Hastings, 
Melamed, & Lang, 1974; 0.91, present study).

UCS-Expectancy Questionnaire
This questionnaire assesses participants’ expectan-

cies that an aversive consequence will occur follow-
ing a hypothetical exposure to a specifi c animal. The 
UCS-expectancy questionnaire was used in previous 
research (van Overveld et al., 2006) and is based on 
the procedure originally designed by McNally and 
Heatherton (1993). Before completing the question-
naire, participants receive a verbal introduction in 

which they are asked to imagine as vividly as pos-
sible that they are about to participate in an experi-
ment, where they will view a series of slides depicting 
several animal types (i.e., dogs, rabbits, maggots and 
spiders). Participants are told that after each slide, 
one of three possible consequences will occur: an 
electrical shock is administered, they have to drink 
a sip of a disgusting juice, or nothing happens. After 
this verbal introduction, participants rate how many 
of the slides depicting a certain animal type (i.e., 
dogs, rabbits, maggots and spiders) they believe will 
be followed by the three consequences on a 100-
mm visual analogue scale (VAS), ranging from 0 
(‘none at all’) to 100 (‘all’). This results in 12 UCS-
expectancy judgments (4 animals × 3 consequences). 
The sequence of the UCS-ratings was randomized. 
Next, the resulting sequence was fi xed in the sense 
that all participants then rated the items in that par-
ticular order (see van Overveld et al., 2006 and the 
verbal introduction in the Appendix). As we were 
interested in the specifi c UCS-expectancies for each 
animal type, UCS-expectancies were calculated by 
subtracting the expectancy of a neutral outcome 
from the outcome of interest (e.g., contamination-
expectancy for spiders = UCS-expectancy of a sip of 
juice after spiders—UCS-expectancy of the neutral 
consequence after spiders).

To control for the infl uence of undesirable test–
retest effects that might undermine the sensitivity 
of the present design for testing the infl uence of 
treatment on UCS-expectancy bias, one group of 
high fearful participants (n = 30) only completed the 
UCS-questionnaire after treatment (‘post-treatment 
group’), whereas a second group of high fearful 
participants (n = 30) were tested both before and 
after treatment (c.f. de Jong, Merckelbach, Arntz, & 
Nijman, 1992) (‘treatment effects group’).

Behavioural Approach Task (BAT)
The BAT is a widely used instrument to assess 

the degree of avoidance for specifi c stimuli such as 
spiders (Arntz, Lavy, van den Berg, & Rijsoort, 1993; 
de Jong, Vorage, & van den Hout, 2000). Here, par-
ticipants approach a medium-sized common house 
spider (Tegenaria atrica) in eight steps, ranging from 
looking at a spider in a closed jar, to having a spider 
walk on their hands. The steps increased in diffi culty 
and participants were informed that they could stop 
at any point. After each step, two VAS scores (from 0–
100) were completed to assess peak anxiety and peak 
disgust. Participants’ score was calculated by summing 
the amount of actual steps taken on the BAT (range: 
0–8). Thus, high BAT-scores represent low avoidance 
of spiders.
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Treatment
All spider fearful individuals received a 2.5-

hour, single-session exposure in vivo treatment 
(see also Öst, 1989). During this procedure, par-
ticipants were intensively exposed to spiders, had 
to approach spiders actively, and remained in 
contact with them until their fear would fade 
away. This treatment is one of the most effective 
treatments available in reducing fear of spiders 
(Choy, Fyer, & Lipsitz, 2007; Öst, 1989). The treat-
ment was conducted by fi ve female students at 
the university of Groningen, who successfully 
passed a training course on how to administer 
this particular type of therapy and followed a 
Dutch protocol (de Jong & Keijsers, 1999) based 
on the work of Öst (1989).

Procedure

High fearful participants were randomly assigned 
to one of two groups. Participants in the ‘treatment 
effects’ group participated in the experimental pro-
cedure before they received treatment. To allow 
testing of the infl uence of repeated assessment this 
group also completed the experiment after treat-
ment. Participants in the ‘post-treatment’ group 
fi rst underwent a 2.5-hour exposure in vivo treat-
ment before participating in the experiment.

On arrival at the lab, all participants completed 
the SPQ. Only the ‘treatment effects’ group and 
the control participants also completed the UCS-
expectancy questionnaire at this point. After this, 
all participants conducted a BAT with a real-life 
medium sized common house spider. For the low 
fearful group, the data acquisition for the present 
experiment ended here. However, this research 
was part of a larger study, so all participants also 
completed several computer tasks (see Huijding 
& de Jong, 2007). High spider fearful individuals 
(n = 60) then received a one-session exposure in 
vivo treatment. After the treatment session, both 

fearful groups received the UCS-questionnaire and 
completed a second BAT.

RESULTS
Descriptive Statistics

Table 1 depicts the mean scores of the high and 
low spider fearful groups on all questionnaires. A 
one-way analysis of variance (ANOVA) confi rmed 
that high spider fearful individuals were character-
ized by signifi cantly higher levels of spider fear 
compared with low spider fearful individuals, as 
measured by the SPQ (F[1, 87] = 430.38, p < 0.01, 
η2 = 0.83). Further, the number of BAT-steps taken 
on the BAT prior to treatment was signifi cantly 
lower in the high spider fearful group than in the 
low spider fearful group (F[1, 89] = 87.71, p < 0.01, 
η2 = 0.50). In addition, the spider fearful group 
reported experiencing signifi cantly higher levels of 
peak fear (F[1, 89] = 195.95, p < 0.01, η2 = 0.69) and 
peak disgust (F[1, 89] = 49.38, p < 0.01, η2 = 0.36) 
during the last step of the BAT.

Next, a series of paired sample t-tests were used 
to compare post-treatment measurements with 
pre-treatment measurements. To correct for family 
wise error, Bonferroni corrected alphas were set 
to 0.0125. These revealed that, post treatment, 
spider fearful individuals displayed a signifi cant 
decrease in self-reported spider phobic complaints 
(SPQ) (t[59] = 10.05, p < 0.01, η2 = 1.29), as well 
as an increase in the number of BAT-steps taken 
(t[58] = −12.25, p < 0.01, η2 = 1.52), and a signifi -
cantly decreased level of peak disgust (t[57] = 
6.90, p < 0.01, η2 = 0.87) and peak fear (t[58] = 6.35, 
p < 0.01, η2 = 1.08) during the BATs.

UCS-Expectations for all Animal Types

A 4 (Animal: rabbits, maggots, dogs, spiders) × 
2 (Outcome: shock minus nothing, juice minus 

Table 1. Mean scores on the SPQ, mean number of BAT steps and mean peak fear and disgust during the fi nal BAT-
step for high and low spider fearful groups at pre- and post-treatment measurements

Low fear High fear

Indices Pre Range Pre Range Post Range

SPQ 2.40 (3.59) 0–17 20.83 (4.15) 10–28 14.00 (6.25) 3–27
BAT-steps 7.77 (0.92) 4–8 3.85 (2.13) 0–8 6.90 (1.84) 1–8
Peak fear 8.33 (14.52) 0–50 77.88 (25.15) 0–100 45.51 (33.91) 0–100
Peak disgust 4.17 (13.46) 0–70 55.17 (38.50) 0–100 25.26 (30.9) 0–100
Valid n 30 60 60

Note. Standard deviations are described between parentheses.
BAT = behavioural approach task. SPQ = Spider Phobia Questionnaire.
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nothing) × 2 (Group: low spider fearful, high spider 
fearful) ANOVA was used to determine if earlier 
fi ndings on UCS-expectancies could be replicated. 
For this analysis, only the control and ‘treatment 
effects’ groups were included. As expected, the 
analysis showed that the various classes of animals 
were differentially associated with specifi c out-
comes (animal × outcome: F[3, 54] = 9.24, p < 0.01, 
η2 = 0.34). Generally, outcome expectancies for 
the various slides were similar for high and low 
spider fearful groups (animal × outcome × group: 
F[3, 54] = 0.90, p = 0.45, η2 = 0.05).

To examine more specifi cally which animals were 
associated with each outcome, a series of 3 (outcome: 
neutral, shock, juice) × 2 Group (low spider fearful, 
high spider fearful) ANOVAs were conducted for 
the Animal types that were expected to evoke similar 
expectancies across groups (i.e., rabbits, maggots, 
dogs). In line with earlier work, rabbits were most 
strongly associated with nothing (nothing com-
pared with shock: F(1, 59) = 171.87, p < 0.001, η2 = 
0.74; nothing compared with juice: F(1, 59) = 177.71, 
p < 0.001, η2 = 0.75). Maggots were associated most 
strongly with juice (juice compared with nothing: 
F(1, 57) = 12.43, p < 0.001, η2 = 0.18; juice compared 
with shock: F(1, 57) = 30.83, p < 0.001, η2 = 0.35) and 
dogs were associated equally strongly with shock 
and nothing (shock compared with nothing: F[1, 58] 
= 0.04, p = 0.84, η2 < 0.01), whilst associations with 
juice were signifi cantly lower (juice versus nothing: 
F[1, 58] = 5.75, p = 0.02, η2 = 0.09; juice compared with 
shock: F[1, 58] = 14.37, p < 0.001, η2 = 0.20). A visual 
summary is presented in Figure 1a,b.

To specifi cally test our hypothesis (that the fearful 
group will demonstrate enhanced UCS expectancy 
bias only for spider slides) with retaining optimal 
power we carried out a second analysis that was 
restricted to spider slides. This 2 (outcome: shock 
minus nothing, juice minus nothing) × 2 (group: 
low, high spider fearful) ANOVA revealed that 
although both high and low fearful groups expected 
similar outcomes following a spider slide (outcome 
× group: F[1, 57] = 0.87, p = 0.35, η2 = 0.02), the high 
spider fearful group reported signifi cantly stron-
ger expectancies of both outcome types compared 
with the neutral outcome (group: F[1, 57] = 17.23, 
p < 0.001, η2 = 0.23) following a spider than the low 
spider fearful group.

UCS-Expectancies for Spiders 
Following Treatment

First, correcting for the infl uence of possible carry-
over effects from completing the same questionnaire 

twice, we compared the pre-treatment UCS-
expectancies (shock minus nothing, juice minus 
nothing) for spiders in the ‘treatment effects’ group 
to the post-treatment UCS-expectancies for spiders 
of the ‘post-treatment’ group.1 The post-treatment 
UCS-expectancies for spiders of the ‘treatment 
effects group’ were thus excluded in the current 
analysis, as these participants completed the ques-
tionnaire twice. Thus, a 2 (outcome: shock minus 
nothing, juice minus nothing) × 2 (treatment effect: 
treatment effects, post-treatment) ANOVA was 
used. The main effect of treatment effect was sig-
nifi cant (F[1, 58] = 11.82, p < 0.01, η2 = 0.17), indi-
cating that UCS-expectancies for spiders differed 
between pre- and post-treatment measurements. 
The absence of a signifi cant outcome × treatment 
effect interaction (F[1, 58] = 0.15, p = 0.70, η2 < 0.01) 
indicated that UCS-expectancies for both outcome 
types were similarly lower in the post-treatment 
group. Additionally, a 2 (outcome: shock minus 
nothing, juice minus nothing) × 2 (time: pre-treat-
ment, post-treatment) ANOVA in the ‘treatment 
effects’ group was conducted to examine the 
decrease in UCS-expectancies for spiders in indi-
viduals with both a pre- and post-treatment assess-
ment. This similarly showed that both expectancies 
for harm- and contamination-related outcomes 
were indeed reduced effectively following treat-
ment as indicated by a signifi cant main effect for 
time (F[1, 28] = 21.93, p < 0.01, η2 = 0.44).

To examine the level of UCS-expectancy bias 
for spiders after treatment, a 2 (Outcome: shock 
minus nothing, juice minus nothing) × 2 (spider 
fear: control group, both clinical groups combined) 
ANOVA was conducted. This revealed that treat-
ment effectively reduced UCS-expectancies for 
spiders to normative levels, as indicated by the 
absence of a signifi cant interaction term outcome 
× spider fear (F[1, 86] = 1.49, p = 0.23, η2 = 0.02) and 
a non-signifi cant main effect for spider fear 
(F[1, 86] = 0.33, p = 0.57, η2 < 0.01).

1 To determine whether any carry-over effects were present, 
a 2 (outcome: shock minus nothing, juice minus nothing) × 
2 (treatment Effects: ‘treatment effects’ group, ‘post treat-
ment’ group) × 3 (animal: rabbit, dog, maggots) ANOVA 
was conducted. Spiders were not included as treatment was 
expected to infl uence UCS-expectancies for spiders. Thus, 
for the other animal types, post-treatment UCS-expectan-
cies of the ‘treatment effects’ group were compared with 
the post-treatment UCS-expectancies of the ‘post-treatment’ 
group. The absence of a main effect of treatment effect 
(F[1, 57] = 0.61, p = 0.44, η2 = 0.01) indicated that no carry 
over effects were found as there were no differences in UCS-
expectancies for the other animals between the group with 
and the group without a pre-treatment measurement.
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DISCUSSION

The main fi ndings of the present study are: (1) high 
spider fearful participants displayed infl ated spider-
outcome expectancies for both contamination-related 
and harm-related outcomes and (2) following treat-
ment both types of UCS-expectancies were reduced 
to normative levels.

In accordance with earlier fi ndings (Davey 
et al., 2003; van Overveld et al., 2006, in press), par-
ticipants generally expected either harm-related 
outcomes (shock) or nothing following exposure 
to a predation-related animal (growling dog), 
contamination-related outcomes (sip of nauseating, 
disgusting juice) following exposure to a ‘dirty’ con-
tamination and disease-related animal (maggots) 
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Figure 1. UCS expectancies for all Animals in (a) low spider fearful individuals (n = 30) and (b) high spider fearful 
individuals at pre-treatment measurement (n = 30)
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and no aversive outcome following exposure to 
a neutral animal (rabbit). This pattern of selective 
associations for these prototypical animal types 
was very similar for high and low spider fearful 
individuals. Although a higher-order interaction 
term was not observed, a priori hypothesis based 
testing showed that consistent with prior research 
(Cavanagh & Davey, 2000; Diamond, Matchett, 
& Davey, 1995; Kennedy, Rapee, & Mazurski, 
1997), the spider fearful group reported infl ated 
UCS-expectancies for aversive outcomes to follow 
spiders. Adding to the idea that contamination-
related preoccupations are somehow involved 
in spider fear, this UCS-expectancy bias was 
not restricted to harm-related outcomes but also 
evident for contamination-related outcomes (see 
van Overveld et al., 2006, de Jong & Peters, 2007 for 
similar fi ndings in undergraduate samples).

Most important for the present context, the UCS-
expectancy biases for both types of aversive out-
comes (shock and juice) were signifi cantly lower 
in treated participants than in high spider fearful 
participants who did not yet receive treatment. 
Further, UCS-expectancy biases for aversive out-
comes following presentation of a spider were 
effectively reduced to normative levels via treat-
ment. This is in line with earlier studies that have 
shown that cognitive biases can be successfully 
modifi ed as a result of treatment (e.g., de Jong 
et al., 1992) and consistent with the alleged recip-
rocal relationship between UCS expectancy bias 
and spider phobia (c.f. Mineka & Sutton, 1992). 
No evidence emerged to suggest that harm and 
contamination-related UCS expectancies were dif-
ferentially affected by treatment. Thus, the present 
fi ndings provide no evidence to suggest that either 
harm or contamination-related outcome expectan-
cies are more important in the maintenance of 
spider fear.

Several critical comments are in order. First, the 
present study relied on UCS-expectancies regard-
ing hypothetical exposure to animals rather than 
actual exposure. UCS-expectancies in real-life 
situations may not fully correspond with those 
in hypothetical situations (e.g., Parkinson & Man-
stead, 1993), it can therefore not be ruled out that 
the present results provide an inaccurate refl ection 
of spider phobics’ actual expectancies when being 
confronted with real spiders. However, because 
spider phobic individuals are normally quite suc-
cessful in avoiding real-life phobic cues (and can 
rarely recall UCS experiences in connection to 
spiders; Davey, 1992b), it seems of major concern 
what type of UCS-expectancies people hold when 

they explicitly consider the possibility of exposure 
to a spider (c.f. de Jong, Merckelbach, Bögels, & 
Kindt, 1998). It seems that such explicit consider-
ations regarding the anticipated effects of exposure 
to a phobic object can be reasonably successfully 
investigated with a hypothetical thought experi-
ment procedure.

Second, although the present pattern of fi ndings 
is consistent with the alleged role of UCS expectan-
cies in the maintenance of symptoms, it cannot be 
ruled out on the basis of this study that enhanced 
expectancy bias is a mere by-product of spider 
phobia. To more directly examine the important 
issue of causal contributions of UCS-expectancy 
biases, it would be critical to experimentally 
induce harm- and/or contamination-related UCS-
expectancy biases in non-anxious individuals 
and to test whether such a manipulation would 
indeed result in heightened fear responses during 
exposure to spiders (see for such an approach in 
the context of attentional bias: Mathews & 
Mackintosh, 2000; Mathews & MacLeod, 2002). It 
should be noted, however, that this type of study 
might raise ethical concerns: if indeed UCS-expec-
tancy biases play a causal role in the development 
of anxiety disorders, one should be very careful 
with such manipulations (remembering Watson’s 
little Albert). An alternative approach, and even 
more exciting from a clinical stance, would be to 
examine whether the unlearning of UCS-expectancy 
biases in fearful individuals will be paralleled by a 
decrease of phobic complaints (c.f. Pauli, Montoya, 
& Martz, 2001).

To conclude, consistent with previous research 
the present study indicates that both harm and 
contamination-related preoccupations are involved 
in spider fear. The fi nding that both types of UCS 
expectancies were similarly reduced following 
treatment is in line with the alleged reciprocal 
relationship between these cognitive biases and 
phobic fear. An important next step would be to 
experimentally reduce the UCS expectancy biases 
to test whether such procedure will also reduce 
phobic fear and avoidance.
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APPENDIX
Thought Experiment

This brief questionnaire studies how people per-
ceive experimental research. This will be done by 
studying beliefs about certain animals.

Description of the Experiment

You are about to participate in a thought experi-
ment. This means that we will ask you to imagine 
as vividly as possible the following situation. You 
are invited here to participate in an experimental 
study at the laboratory. You will be asked to sit 
down in a comfortable chair, and view a series of 
slides, projected on the large screen in the lab. Two 
electrodes will be placed on your upper arm and 
before the experiment starts a level of electrical 
shock will be selected in consultation with you. 
This will be done so the level is certainly unpleas-
ant, yet not painful. During the experiment you 
will receive shocks at certain moments. Also, a 

catheter will be inserted in your mouth, and taped 
to your cheek, so at certain moments a fl uid can 
be injected. This fl uid will taste very bitter, and is 
quite nauseating. The fl uid is, however, just like 
the shock, unpleasant yet harmless and without 
side effects.

During the experiments you will be shown 
a series of slides of four types of animals: dog, 
spiders, maggots and rabbits (at this point, some 
exemplary slides were shown of a growling dog, 
a spider, maggots and a white rabbit). Each slide 
will be shown for exactly six seconds and will 
immediately be followed by one of these three 
consequences: either you will receive a short but 
unpleasant electrical shock, or a shot of the nause-
ating, bitter fl uid will be injected into your mouth, 
or nothing will happen.

Now imagine you are seated in the chair, with 
the electrodes attached to your right upper arm 
and the catheter inserted in your mouth. The light 
is waning and the fi rst slide will soon appear on 
the screen. You may now fi ll in the questionnaire.


