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DISGUST AND FEAR IN DETECTION PERFORMANCE AND     
               RESPONSE BIASES TO THREAT PICTURES 
 
   Moa Johansson 
 
 
 
Cognitive theories claim that phobias involve unconscious processing 
and that anxious individuals search the environment for threatening 
stimuli and therefore detect them more rapidly. However, evidence for 
this is mixed and suggests that anxious individuals do not detect threat 
more accurately but are more liberal to report that they detected threat 
even if there was no actual threat (response bias). In this study, 55 
women performed a detection task with pictures of snakes, spiders, 
and guns. The pictures were backward masked to reduce their 
visibility. Participants also filled in questionnaires that assessed their 
fear and disgust. As found in previous studies, detection performance 
did not correlate with fear. However, inconsistent with previous 
results, disgust sensitivity correlated with lower detection performance 
of snakes, and response biases varied with fear of spiders or snakes. 
These findings provide mixed support for notions of relationships 
between fear and disgust in threat detection. 

 
 
If people take a walk through a field on a summer’s day and see something that looks like a 
snake lying in the grass, they do not have time to analyze the situation. Instead, action is 
needed, to fight or flight or else the snake, which may be poisonous, may attack. Thus, people 
need to act rapidly and without further contemplations. Detection of threats in the 
environment is of great importance to our survival and the feeling of fear may serve as the 
key to appreciate the importance of the situation (Öhman & Mineka, 2001).  
However, if fear grows out of proportion it may be overwhelming and result in a phobia, 
which is defined by the DSM IV as intense, irrational fears of specific places or objects 
(American Psychiatric Association, 2000).  Phobias are most likely developed to things that 
were threatening our ancestors like spiders and snakes, heights and open spaces (Öhman & 
Mineka, 2001). This implies that fear and fear learning may be a result of natural selection 
and that people might have a specific preparedness to fear the strives of their ancestors 
(Öhman & Mineka, 2001). Öhman et al. (2002) claimed that a preattentive, automatic analysis 
may be enough to evoke an autonomic response and thereby a phobic response. Because the 
fear module is fundamental to the brain, it does not depend on speech or higher cognitive 
functions and may occur without elaborate cognitive processing (Öhman et al., 2002). 
In accordance with this, LeDoux´s theory (Gazzaniga, 2002) of the high and the low road to 
the amygdala describes two possible ways to process an encountered situation. The low road 
is a fast and unconscious path to access the fear relevant structure amygdala and the high road 
is a slower but conscious path that engages evaluating structures as well as the amygdala. In 
encounters with the snake, the low road is what is relied upon because it allows for rapid 
action. Because phobias and fears are considered to act on unconscious levels, there is great 
interest in finding means to test individuals outside conscious awareness (Öhman, 2000). In 
backward masking, a target is shown rapidly (<100ms) and followed by a masking picture. As 
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a result, the visibility of the target is reduced. How clearly the target is perceived depends on 
the interval between the first and the second target, the SOA (Stimulus Onset Asynchrony). 
Öhman, Esteves and Soares (1994) used the backward masking technique and found that 
phobic individuals showed an elevated skin conductance only to masked fear-relevant 
pictures. 
 
Fear and detection performance 
Cognitive theories of phobias claim that anxious individuals search the environment for 
threatening stimulus and therefore detect them more rapidly. The evidence for this is mixed, 
as many studies did not find a relationship between fear and detection of threat (Winton et. al, 
1995, Windmann & Kruger, 1998). As a result, Rinck et al. (2005) suggested that the 
attention of anxious individuals towards their feared targets does not result in a greater 
detection ability but rather makes it more difficult for the subject to direct attention to other 
stimuli. Therefore, people who fear spiders may attend to spiders and actually be worse at 
shifting attention from spiders to other stimuli (Rinck, Reinecke et al, 2005). This may 
therefore result in a worse detection performance regarding stimuli presented closely to the 
threat. As an example of this an experiment by Fox et al. (2001) demonstrated that highly 
anxious individuals showed a delayed response regarding targets presented directly after a 
threatening stimulus (Fox et al., 2001).  
 
Fear and response bias 
The supposed enhanced detection performance in fearful subjects may also be the result of a 
confound from a tendency that anxious individuals share. Research has shown that anxious 
individuals tend to interpret stimuli as fearful targets more often than non-anxious individuals 
(Becker & Rinck, 2004). This implicates that anxious individuals more often choose to 
respond that they have seen what they are afraid of. Thus, when the visibility of the picture is 
greatly reduced, they tend to believe that they saw the threatening stimulus. Becker & Rinck 
(2004) referred to this tendency as a response bias. Accordingly, fearful individuals show 
liberal response biases towards their feared targets because they are more willing to respond 
that they saw a threat even if there was no actual threat (false alarm). In other words, when 
participants always choose the same answer in response to a picture (liberal response bias), 
for example they respond snake even when the pictures do not show snakes, then participants 
get all of the snakes correct. However, they also give many false responses when they thought 
that they had seen a snake even though the picture was something else. Based on analyses 
from signal detection theory (Becker & Rinck, 2004), participants get their individual values 
as to how liberal or conservative they are in their responses for each category. Each 
participant gets their response tendency calculated (conservative to liberal). This response 
bias can be calculated separately from detection performance.  
 
Disgust  
Research suggests (Sawchuk et al., 2001) that phobias involve not only fear but also disgust.  
Disgust is characterized by parasympathetic activation, rejection and avoidance, in 
comparison to fear, which is characterized by a sympathetic activation, escape and avoidance. 
Some phobias seem to be characterized by disgust more than fear and vice versa (Sawchuk et 
al., 2001). It appears to be difficult to separate them from each other. On one hand, spider 
phobics report high on fear, but, on the other hand they also rate spiders to be highly 
disgusting, even though fear is considered to be the dominant response and disgust the 
secondary. The ratings of BII phobic´s (blood-injection phobias), on the other hand, are 
higher on disgust, even though they also include fear (Sawchuk et al.). In an experiment by 
Mulkens, de Jong and Mercklebach (1996) the authors used a “contamination-cookie” to 



 4 

investigate the disgust evoking properties of spiders. After a spider briefly walked across a 
cookie, phobic and non-phobic subjects were asked whether they would eat the cookie or not. 
75% of the spider phobic´s refused to eat it in comparison to the control group where only 
30% would refuse to eat it. The experiment indicates that spider fear involves contamination 
fear that in turn is associated with disgust (Mulkens et. al, 1996). 
 
Disgust sensitivity 
Disgust sensitivity is defined as the propensity to experience disgust towards a wide range of 
stimuli and has been described as a specific, genetically based personality factor (Davey, 
Forster & Mayhew, 1993; Muris, 2006) (read in Olatunji & Deacon, 2007). A clear 
relationship between disgust sensitivity and spider phobias has been documented. 
(Mercklebach, de Jong, Arntz and Shouten, 1993; Tolin et al. (read in Olatunji & Deacon, 
2007)).  
 
Recent research found that disgust sensitivity correlated with enhanced detection ability of 
spiders and snakes (Wiens et al. 2006). Subjects were exposed to brief pictures of snakes, 
spiders, mushrooms, and flowers under four different masking conditions. Fear of spiders and 
snakes did not correlate with an enhanced detection performance of fear relevant targets; 
however, disgust sensitivity correlated with detection of spiders and snakes but not flowers 
and mushrooms (Wiens et al. 2006). Because of the role of disgust in phobias, and the varied 
results of phobics’ detection ability, it may be possible that the disgust component rather than 
the fear component may be an important factor in phobics’ enhanced detection ability.  

 
1. The first aim of this study was to replicate earlier findings of the involvement of disgust in 
phobias. The hypothesis was that disgust sensitivity would correlate positively with both fear 
of snakes and spiders. 
 
2. The second aim was to replicate earlier findings of the relations between disgust sensitivity 
and detection of spiders and snakes. In the study by Wiens et al. mushrooms and flowers were 
used as controls, in this study we used guns. The hypothesis was that if disgust is the relevant 
factor in enhanced detection ability, guns would not be detected equally well as spiders and 
snakes, because guns are considered threatening but not disgusting.  
 
3. The third aim was to investigate whether fear correlates with an enhanced detection ability 
of threatening pictures of snakes and spiders and the hypothesis was that fear would not 
enhance detection performance. 
 
4. The forth aim was to examine the relationships between fear of spiders and snakes with 
response biases. The hypothesis was that fear would correlate with a more liberal response 
bias toward the feared target. 
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Method 
 
 
Participants  
55 female participants with age of 19-51, and a mean age of 25.31 (SD=19.944) participated 
in the study.  
 
Apparatus and Materials 
Pictures Twenty pictures of snakes, spiders, and guns were retrieved from the Internet. The 
background was removed from each of the pictures and the object was converted to 8 bit 
gray-scale. The pictures were also adjusted to fit in a window of 512x512 pixels, and adjusted 
not to differ in number of pixels, mean luminance and mean contrast. The masking pictures 
were a collage made from the original color pictures of the three categories. The collage 
(520x520 pixels) was divided into squares of 10x10 pixels and the 2704 squares were shuffled 
100 times to generate 50 background and 50 masking pictures. 
 
Equipment The experiment was run on a desktop PC with a 21-inch cathode ray tube monitor 
(ViewSonic, P227f). Screen resolution was 1024x768 pixels and refresh rate was 100 Hz. The 
experiment was programmed in Presentation 10.3 (Neurobehavioral systems, 
www.neurobs.com). The distance between participants and the computer was 1 m. 
 
Questionnaires; Several questionnaires were administered in the experiment. These 
questionnaires are described here although not all of the results were analyzed.  
 
 Questionnaire of fear The questionnaire was modeled after the SAS (spinnenangstscreening) 
(Rinck et al., 2002) and was designed to measure fear of, degree of avoidance, physiological 
distress and ratings of how bothered participants are by their fears of spiders, snakes, and 
guns. Each of the 4 items was rated on a scale from 0-6. The maximum possible score was 24. 
 
 Mood A mood-questionnaire assessed 16 different moods on a scale from 1-5, where one 
means no agreeness at all, and five very much agreeness.  
 
Self reports Participants were asked to evaluate how many times the different categories, 
snakes, spiders, guns and nothing, were shown in percent during the recognition task. In a 
separate questionnaire, they rated their own skills in detecting the three different categories in 
comparison to the average participant on a 9-point scale ranging from -4 (much worse than 
average) to +4 (much better than average).  
 
Valence ratings In a separate questionnaire, subjective experience of the pictures was 
assessed by general ratings of the different categories. Participants rated how fear inducing 
and how disgusting the categories were on a scale ranging from 0 (not fearful or disgusting at 
all) to 5 (very fearful or disgusting). Over participants, the order of these questions was 
randomized so that some participants began by rating how disgusting a category was and 
some by rating fearfulness. 
 
SPQ, SNAQ, Disgust sensitivity, STAI-trait inventory Fear questionnaires included the short 
version of the Spider phobia questionnaire (SPQ) consisting of 18 items of true or false 
questions; a short Snake phobia questionnaire, consisting of 18 items (SNAQ) maximum 
result of the 18 item questionnaires was 18 (Klorman, Weerts, Hastings, Melamed & Lang, 
1974); and a 26-item questionnaire on disgust-sensitivity. The disgust sensitivity scores could 
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range from 0 to 26 (Björklund & Hursti, 2004) and the STAI-trait anxiety inventory from 0 to 
20 (Spielberger, Goursuch & Lushene). 
 
Procedure 
Advertisement was available at Stockholm University informing possible participants that 
they would discriminate among brief presentations of snakes, spiders and guns. Participants 
applied to the study through an Internet site or by signing up on a list at the university. 
Thereafter they were contacted by the study leader and scheduled for an individual session of 
one hour at the lab. Participants who applied to the experiment through the Internet answered 
the 12-item questionnaire about spiders, snakes, and guns on the Internet whereas participants 
who applied through lists at school answered the questions in the lab.  
 
In the lab, each participant passed a standard vision test. From a distance of 3 meters, 
participants read letters from the left to the right. Ability to read the letters gave a perfect 
result of 0 and each missed item gave 1 point. The maximum point was 3. 
 
After being instructed about the parts of the experiment participants filled out a mood 
questionnaire. Participants repeated the mood questionnaire again after the recognition task. 
 
Recognition task In the backward masked recognition task, participants were shown 152 
pictures of spiders, snakes, and guns on the computer screen in a randomized order at a long 
SOA (8 trials each) and short SOA (32 trials each). The task consisted of two different blocks, 
one in which the pictures were shown in central view, and another in peripheral view. In the 
peripheral trials the randomized pictures were shown in four different positions (at the tips of 
an imaginary X about 3 cm from the center of the screen). The participant was instructed to 
focus on the cross in the middle of the screen at all times. The order of the conditions was 
counterbalanced over participants. 
 
The pictures were shown for 30 ms and followed by a masking picture (230 ms). The task was 
to discriminate among the pictures by pressing one of three different keys labeled P (gun) S 
(spider) O (snake). After each response, participants also evaluated how clearly they had seen 
the picture on a scale of 0 (very vaguely) to 3(very clearly). Over participants, the orientation 
of the keys was randomized (PSO, OSP & SPO). There was no time limit during the task, but 
participants were told to answer as spontaneously as possible. Participants were also told that 
each category would be presented equally often. There were 152 trials in each block and the 
duration of the task was approximately 10 minutes. After completing the recognition task the 
subject completed the self-report questionnaires. The questionnaire was handed out on two 
occasions, after each recognition task. 
 
Picture rating task The next task was a rating task in which participants evaluated the 
emotional valance of 60 pictures of snakes, spiders, guns 10 each and 10 of mushrooms and 
flowers, 5 each. The evaluation ranged from -5 to 5 from either positive-negative or negative-
positive. The orientation of the scale was randomized for each participant.  
 
At the end of the experiment the participant completed SPQ, SNAQ, Disgust sensitivity, 
STAI-trait inventory. 
The participant was rewarded with a movie voucher or one-hour participation time. 
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Results 
 
Data reduction. One participant was an outlier in response bias and differed 4 standard 
deviations and was therefore excluded from the data. SPSS automatically removes a 
participants data from analyzes when data is incomplete in current calculations. 
 
Questionnaires 
Analyses of the questionnaire data showed that disgust sensitivity correlated positively with 
spider fear (r= .498, p= .01) and with snake fear (r= .376, p= .01).  
 
On the fear questionnaire the mean score was 10.27 (SD=6.9) on fear of spiders, 10.52 
(SD=6.78) on snakes and 10.37 (SD=5.5) on the fear of guns, maximum score on each 
category was 12. 
On SPQ the maximum score was 18 and means were 7.02 (SD=5.49) and on SNAQ 6.22 
(SD=5.2) and finally, maximum score on the Disgust sensitivity scale was 26 and mean score 
was 16,7(SD=4.65). 
 
Participants ratings of snake pictures (scale -5 to 5) gave a mean score of  2.27 (SD=1.66) on 
fear and 2.31 (SD=1.57) on disgust, mean of the spider pictures were 2.56 (SD=1.54) on fear 
and 3.0 (SD=1.52) on disgust, and finally the pictures of guns gave a mean rating of 1.62 
(SD=1.59) on fear and 0.98 (SD=1.298) on disgust. 
 
Self-report Fearful individuals did not count more feared targets than did non-fearful 
individuals. There was no correlation between appreciated frequency of snakes and snake fear 
(r= .131, p= .175) Nor was there any significant correlations between the appreciated 
frequency of spiders and spider fear (rr= .035, pp= .402). 
 
Self-report Subjects scoring high on fear of spiders or/and snakes did not appreciate their 
detection ability to be better or worse. Spiders(r= .-167, p= .116) snakes(r= 098, p= .242 ).  
However, subjects scoring high on disgust sensitivity considered their detection ability for 
snakes to be worse for both snakes (r=.-.290, p= .01) and spiders (r= -.256, p= .01). There 
was no significant result for guns (r= .-133, p= .168). 
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Figure 1 

Mean detection performance at long and short SOA for spiders, snakes, and guns. 
 
Masking Figure 1 shows mean detection performance at the long and the short SOA. As 
shown in Figure 1, recognition performance improved substantially from the short to the long 
SOA. The results showed that recognition performance depended on picture  type and SOA. 
Picture type: F(2,52) =23.27, p = .01, SOA: F(1,53) =1178.2, p =.01 and picture type and 
SOA: F(2,52) = 25.38, p =.01. There was also a substantial difference in performance when 
exposed to pictures of guns or snakes at the short SOA. (t=-5.39, p =.01) but not between 
spiders and snakes (t=-1.18, p =.242). Performance did not vary between the categories at the 
long SOA: snake and gun (t=-0.63, p=.53). 
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Figure 2 
      Correlation between disgust sensitivity and detection performance of snakes.  
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Recognition task  
Only the short SOA were in the analyze further becauce discrimination was nearly perfect at 
the long SOA and no response biases can be found when a target is clearly visible (ceiling 
effect). Discrimination (d´) was measured from signal detection analyzes and response biases 
were measured by criterion (C) as a tendency to respond more liberally or more 
conservatively to a specific category. 
 
Figure 2 shows the correlation between disgust sensitivity and detection of snakes. 
As shown in figure 2, disgust sensitivity correlated with a lower detection of snakes (r= -.236, 
p= .043). Snaq also correlated with a lower detection of guns (r= -.276, p= .023), however 
there was no significant correlation between spq and with guns (r= .201, p= .074). Fear and 
disgust sensitivity did not enhance detection in all other cases. Fear of snakes (snaq) did not 
enhance detection performance d´) of snakes  
(r= -.78, p= .576). Nor did fear of spiders (spq) correlate with d´ of spiders (r= .042, p= .288), 
and neither did disgust sensitivity render a better detection of spiders (r= -.193, p= .081 ) or 
guns (r= .010, p= .471). 
 
Response bias Subjects scoring high on disgust sensitivity were not more liberal in their 
response biases, disgust and C (criterion) of snakes (r= .188, p= .087), spiders (r= .005, p= 
.486) and guns (r= .208, p= .066). 
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                Figure 3                                  Figure 4 
                  Correlation between Spider fear and C                      Correlation between Snake fear and C 
 
 
Figure 3 show correlations between Spider fear and Response bias. Figure 4 show correlation 
between Snake fear and Response bias. As shown in figure 3, fear of spiders rendered a more 
liberal response to spiders (r= -.240, p= .042). However fear of snakes rendered a more 
conservative response (r= .319, p= .010) (figure 4). 
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Discussion 
 
 
The first hypothesis was that disgust sensitivity would correlate positively with both fear of 
snakes and spiders. The results showed that disgust sensitivity correlate positively with both 
snake and spider fear. This suggest that like disgust sensitivity is an important factor in 
phobias. The second hypothesis was that disgust sensitivity would correlate positively with 
discrimination of spiders. The results showed an opposite effect. There was a negative 
correlation between disgust sensitivity and discrimination of snakes. Disgust sensitivity 
actually resulted in a worse detection performance of snakes.  
The effect may be due to that the disgust evoking properties lead the subject towards 
avoidance. Disgusted by a stimulus a subject may avoid attending to the stimuli instead of 
focusing on it and thereby neglecting it from conscious evaluation.  
Even though disgust sensitivity is related to spider and snake fear, the results of this study 
showed that it does not enhance detection performance. Another experimental design or more 
phobic individuals may yield a result where disgust sensitivity would correlate with better 
detection performance for both spiders and snakes. 
 
The third hypothesis was that fear will not enhance detection performance of threatening 
pictures of snakes or spiders. The results showed that snake and spider fear did not correlate 
with enhanced detection ability of spiders or of snakes, however snake fear correlated with a 
lower detection performance of guns. The latter result may be due to chance. The cognitive 
theories of phobias do not agree with the result of this study. Theoretically it seems possible 
that fearful individuals search the environment for threats. However, the results of this study, 
along with previous research, show that it does not yield a better detection perfomance of 
threatening stimuli.  
 
The fourth hypothesis was that fearful participants would show a more liberal response bias 
toward the feared target. The present study did replicate earlier findings regarding correlation 
between spider fear and more liberal response bias (Fox et al., 2001, Becker & Rinck, 2004). 
Participants fearful of spiders seem to believe that they see the feared target more often. 
However, the results were the opposite regarding snake fear. Participants who were afraid of 
snakes showed more conservative response biases toward the feared target. 
 
Even though individuals fearful of spiders had a more liberal response bias towards their 
feared target, they did not consider their ability to detect them to be better or worse, and 
neither did individuals fearful of snakes. 
In contrast to this, participants scoring high on disgust sensitivity considered their own ability 
to detect spiders and snakes (not guns) to be worse than an average. This was partially true 
because disgust sensitivity correlated negatively with snake detection. 
 
The attention people draw towards threats in the environment may consist of several factors. 
By discovering these, one may reach an understanding of goal directed behavior. Different 
emotions motivate different behaviors (Öhman et al, 2001). The properties of disgust, 
(Sawchuk et al.)  characterized by parasympathetic activation, rejection and avoidance,  result 
in a different kind of goal-directed behavior than fear, characterized by sympathetic 
activation, escape and avoidance. The major goal of fear may be to prepare the body for fight 
or flight whereas disgust sensitivity motivates another kind of avoidant behavior. 
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If fear of a specific target would enhance detection ability, this effect could then be looked 
upon as an adaptation and a valuable heritage to our survival.  However the results of this 
study could not show such an effect. 
Future research should continue exploring the nature of phobias, and thereby the function of 
disgust. Further knowledge about the impact of disgust in phobias would enhance the 
possibilities for future remedies and may lead to a reevaluation of current therapies. 
Future research will yield more knowledge about detection ability and interpretation bias and 
may furthermore continue to study the role of detection ability and interpretation bias in 
phobias to reach a greater understanding of phobic behavior. 
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