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Abstract

There is increasing evidence that blood-injection-injury (BII) phobia is qualitatively different from

the other specific phobias in the sense that phobic distress takes the form of disgust rather than

(threat-induced) fear. Following this, we tested the relative importance of harm and disgust-related

associative biases in BII-fear. High (n ¼ 25) and low (n ¼ 27) fearful individuals saw a series of fear-

relevant (blood-related) and fear-irrelevant (rabbit and flower) slides which were randomly paired

with either a harm-related outcome, a disgust-related outcome, or nothing. Preexperimentally,

participants expected blood-related slides to be followed by both disgust- and harm-relevant

outcomes. These selective preexperimental outcome expectancies were readily corrected during the

experiment. Neither low nor high fearful participants showed a postexperimental covariation bias.

The absence of differential effects between high and low fearful participants does not support the

idea that disgust- or harm-relevant associative biases play a role in the maintenance of BII-fears. The

results corroborate the previous finding of Pury and Mineka [1997. Covariation bias for blood-injury

stimuli and aversive outcomes. Behaviour Research and Therapy, 35, 35–47] that people are generally

liable to selectively associate BII-stimuli with aversive outcomes.

r 2006 Elsevier Ltd. All rights reserved.

Keywords: Covariation bias; Expectancy bias; Blood-injection-injury phobia; Disgust; Disgust sensitivity
see front matter r 2006 Elsevier Ltd. All rights reserved.

.jbtep.2006.09.001

nding author.

dress: p.j.de.jong@rug.nl (P.J. de Jong).

www.elsevier.com/locate/jbtep
dx.doi.org/10.1016/j.jbtep.2006.09.001
mailto:p.j.de.jong@rug.nl


ARTICLE IN PRESS
P.J. de Jong, M.L. Peters / J. Behav. Ther. & Exp. Psychiat. 38 (2007) 263–274264
1. Introduction

Covariation bias is one of the cognitive biases that is assumed to play a role in the
refractoriness of phobic fears (Mineka & Sutton, 1992). Accordingly, laboratory studies
showed that individuals high in fear systematically overestimate the contingency between
pictures of their feared object and aversive outcomes (e.g., Pauli, Montoya, & Martz, 1996;
Tomarken, Mineka, & Cook, 1989). In accordance with the alleged reciprocal relationship
between phobia-relevant associative biases and phobic fear, these biases have been found
to be substantially reduced in treated individuals (de Jong, Merckelbach, Arntz, & Nijman,
1992), and (residual) post-treatment covariation bias was found to be a powerful predictor
of relapse after successful exposure treatment (de Jong, van den Hout, & Merckelbach,
1995).
In apparent conflict with the idea that covariation bias is generally involved in the

maintenance of specific phobias, a series of experiments testing the role of covariation bias
in blood-injection-injury (BII) fears revealed that the tendency to selectively associate BII-
fear-relevant stimuli (mutilated bodies, surgery, minor injuries) with aversive outcomes
was not especially pronounced in BII fearful individuals (Pury & Mineka, 1997). However,
thus far studies on fear-relevant covariation bias (including the experiments of Pury and
Mineka) focussed on harm/pain-relevant outcome associations. Such an approach seems
appropriate when phobic distress is characterized by fear of the physical harm (e.g., snake
phobia). Yet, there is increasing evidence that BII phobia is qualitatively different from the
other specific phobias in the sense that strong feelings of disgust and repulsion rather than
(threat-induced) fear is the dominant emotional response (Page, 1994; Sawchuk, Lohr,
Westendorf, Meunier, & Tolin, 2002; Tolin, Lohr, Sawchuk, & Lee, 1997). Since there is
evidence that affective similarity between stimuli and outcomes is an important factor in
the generation of fear-relevant associative biases (e.g., Davey & Dixon, 1996; Tomarken,
Sutton, & Mineka, 1995), it may well be that inflated disgust-related rather than harm-
related outcome associations are critically involved in BII fears.
Therefore, the present study was designed to examine whether indeed typically high BII

fearful individuals show a bias to overassociate blood-related stimuli with disgust-relevant
(aversive) outcomes. We used an illusory correlation paradigm that was very similar to the
paradigm used in the earlier studies of Pury and Mineka (1997), with the exception that the
present experiment not only included the traditionally used harm-relevant outcome (i.e.,
shock), but also a disgust-relevant outcome (i.e., drinking a distasting fluid) (cf. Davey,
Cavanagh, & Lamb, 2003). To index covariation bias we assessed both postexperimental
covariation estimates and on-line outcome expectancies (de Jong, Merckelbach, & Arntz,
1995). Such a procedure allows one to follow the pattern of expectancies over trials and to
examine the influence of prior fear on the rate of disconfirmation of participants’
expectancies.
In addition, we tested high and low BII fearful individuals’ preexperimental expectancies

of covariation (e.g., de Jong, 1993; McNally & Heatherton, 1993). It has been shown in a
series of studies that high fearful individuals not only tend to retrospectively overestimate
the actual contingency between phobia-relevant cues and aversive outcomes, but also show
a priori expectancies for phobic stimuli to be followed by aversive outcomes (e.g.,
Kennedy, Rapee, & Mazurski, 1997). Even if high BII fearful individuals turn out to be
very sensitive to corrective information and do not display a disgust-relevant covariation
bias, they may still be characterized by a disgust-related expectancy bias. Such a bias may
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be of clinical significance as it logically instigates a pattern of avoidance behavior in phobic
individuals. As a result, they will not be exposed to corrective information with regard to
their expectations of catastrophical consequences to occur upon confrontation with these
stimuli, which in turn will act in a way to maintain or intensify the phobic complaints.

Regardless of initial fear, we anticipated that participants would generally show a bias to
overassociate blood-related stimuli with harm-relevant outcomes (cf. Pury & Mineka,
1997), whereas disgust-related expectancy and covariation bias will differentiate (best)
between high and low fearful participants (e.g., van Overveld, de Jong, & Peters, 2006).

2. Methods

2.1. Participants

Participants were 25 highly BII fearful and 27 explicitly non-fearful first year
undergraduates who received course credit for their participation. Mean age was 19.6
years (SD ¼ 1.2). As the vast majority of the students at the University of Groningen are
women, it would be rather difficult to find sufficient male volunteers to allow for reliable
evaluation of gender effects. Therefore, we preferred a homogeneous sample of female
participants. Obviously, such an approach may hamper the generalizability of our results.
Participants were selected on the basis of their scores on the Blood Injection-Injury
Questionnaire (BIQ; Merckelbach, Muris, de Jong & deJongh, 1999). The BIQ was part of
large scale screening among all first year psychology students of the University of
Groningen (N ¼ 321). From those who initially indicated a willingness to participate in
further research, we selected 10% of the highest and 10% of the lowest BIQ scoring
individuals. Five high fear and three low fear individuals refused to participate in the
present experiment.

2.2. Assessment

Blood Injection-Injury Questionnaire (BIQ): The BIQ (Merckelbach et al., 1999) is a 10-
item questionnaire containing the five BII items from the Fear Questionnaire (FQ; Marks
& Mathews, 1979) and five non-overlapping BII items from the Fear Survey Schedule
(FSS; Wolpe & Lang, 1964). The items are rated on a five-point scale with 1 indicating ‘no
fear’ and 5 indicating ‘extreme fear’. The scale has been shown to have high internal
consistency (Cronbach a ¼ .82; Merckelbach et al., 1999; in the present sample a ¼ .81).
During the day of the experiment participants also completed the BIQ-faint (Merckelbach
et al., 1999), which asks respondents to indicate for all 10 situations that are covered by the
BIQ how often they felt faint in this particular situation on a three point scale (1 ¼ never;
2 ¼ sometimes; 3 ¼ often). The internal consistency of this scale was satisfactory
(Cronbach a ¼ .86 for the present sample).

Mutilation Questionnaire (MQ): The MQ (Klorman, Weerts, Hastings, Melamed, &
Lang, 1974) is a 30-item true–false scale measuring fear of blood and mutilation. Items
cover subjective fear responses as well as overt avoidance behaviors. The instrument
possesses a satisfactory reliability as indexed by its internal consistency (Cronbach a’s
ranged from .75 to .85 in four different samples; in the present sample a ¼ .91).

Disgust Emotion Scale (DES): The DES (Walls & Kleinknecht, 1996) is a 30-item
instrument measuring aversion to injection/blood items as well as non-blood items (rotting
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foods, odors, animals). Items are scored on a scale ranging from 0 ¼ no aversion at all to
4 ¼ extreme aversion. The scale has high internal consistency and is correlated with other
measures of disgust propensity (Kleinknecht, Kleinknecht, & Thorndike, 1997). In the
current sample the internal consistency of the non-blood items and the injection/blood
items was satisfactory (a’s being .87 and .93, respectively).

2.3. Stimulus materials and apparatus

Following the illusory correlation experiment of Pury and Mineka (1997; see experiment 2)
slides depicting rabbits and flowers were used as fear-irrelevant stimuli. In line with the
suggestion of Pury and Mineka (1997, p. 45) we used as fear-relevant slides pictures of
scenes related to blood-donation1 which have a clear positive component. We did not use
surgery or mutilation slides since previous studies showed that such slides evoke relatively
high levels of negative emotions even in low fearful individuals (e.g., Pury & Mineka,
1997). There were four exemplars of each type of slide. The slides were projected onto a
white screen (80 cm� 120 cm), approx. 3m in front of the participants. A computer-
controlled beamer was used for stimulus presentation. Three types of outcomes occurred
during the experiment: (a) A 500ms electrical shock was used as a symbolic representation
of harmful outcomes; (b) drinking 5ml tween-20 solution (i.e., polysorbate 20, an innocent
but bad tasting fluid; e.g., Baeyens, Crombez, De Houwer, & Eelen, 1996) at a
concentration of 5ml/l water was used as a symbolic representation of disgusting
outcomes; whereas (c) ‘‘nothing’’ was used as a safe outcome. Electrical shocks (ac) were
delivered from a Psylab shock generator (0–10mA) and administered to the middle finger
of the non-dominant hand via two electrodes (2mm diameter). The tween-20 solution was
distributed via a dispenser that had to be pressed two times to fill a 10ml measuring glass
with 5ml of the solution. On-line outcome expectancies were assessed after each slide
presentation via a response box that was connected to a personal computer.
Before the start of the actual illusory correlation paradigm, participants were presented

with a verbal description of the experiment accompanied with an exemplar of each of the
three categories of slides (cf. van Overveld et al., 2006). Following this, participants were
asked to indicate which part of a particular category of slides they expected to be followed
by a particular outcome (the drink, the shock, or nothing) on a 100mm Visual Analog
Scale (VAS), ranging from 0 (‘none’) to 100 (‘all’) (e.g., ‘‘Which part of all slides depicting
flowers will be followed by a shock?’’). The sequence of these outcome ratings was fixed in
a random order. Similar VAS scales were used following the actual experiment to index the
(postexperimental) covariation estimates (e.g., ‘‘Which part of all slides depicting flowers

was followed by a shock?’’; see also below).

2.4. Procedure

Before the experiment proper, shock intensity level was determined using a shock work-
up procedure. Following the procedure of previous covariation bias studies (e.g.,
Tomarken, et al., 1989), participants were informed that it was their task to determine
the relationship between categories of slides and outcomes. They were instructed that after
the series of slides they would be invited to complete a questionnaire concerning the
1Slides can be obtained from the first author.
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relationship between slides and outcomes. In addition, they were instructed that they had
to indicate outcome expectancies on a trial-by-trial basis by pressing the corresponding
button on the response box (cf. Pauli, Montoya, & Martz, 1998, 2001; Pauli, Wiedemann,
& Montoya, 1998). It was stressed that her choice had no influence on the actual outcomes.
They were informed that after indicating their outcome expectancy, one of three possible
instructions/messages would occur on the screen: (1) refill the measuring glass and drink
the fluid; (2) press the button to administer an electrical shock; (3) nothing will happen. To
familiarize participants with this procedure as well as with the respective outcomes, they
were invited to (a) push the ‘‘shock’’ button one time before the experiment started
(thereby administering themselves a shock after a 500ms delay), and (b) to fill one glass
and drink the solution before the experiment proper.

During the experiment, the outcome-related instructions were followed after a fixed 6 s
interval by a message on the screen that instructed participants to press a button to
continue the experiment. Intertrial intervals ranged from 5 to 15 s. The conditional
probability of any outcome given the prior occurrence of any category of slide was 1/3, the
probability of occurrence of each type of slide was 1/3, and that of each outcome was 1/3.
Stimulus–outcome combinations were randomly distributed across trials, with the
restriction that on two successive trials no identical stimulus–outcome combinations
occurred. To cancel out order effects, six different sequences were used that were balanced
across groups. Participants were exposed to 72 slides of 6 s duration. At the end of the
experiment, participants were asked to estimate the occurrence of each outcome given the
prior occurrence of each slide type. Since variations in subjective base rates across stimuli
and outcomes may influence the slide/outcome covariation estimates (e.g., Arkes &
Harkness, 1983), we also determined the pattern of base rate estimates for each slide type
and each type of outcomes. For all of these estimates, 100-mm VASs were used ranging
from 0% to 100%. For each outcome, the ‘‘covariation’’-VASs were presented on the same
sheet. The order of VASs was fixed.

2.5. Data reduction

We first computed summary measures of preexperimental and postexperimental
covariation estimates to facilitate subsequent data analyses and retain optimal power
(e.g., Tomarken et al., 1995). The summary measures reflect the extent to which blood
stimuli are specifically associated with disgust (or harm)-related outcome associations. We
used the following formula (cf. de Jong, Merckelbach, Bögels, & Kindt, 1998):

Disgust (Expectancy of) Covariation Bias Index ¼ P(fluid/blood)�P(nothing/blood)
minus {P(fluid/flower)�P(nothing/flower)+P(fluid/rabbit)�P(nothing/rabbit)}/2.

Harm (Expectancy of) Covariation Bias Index ¼ P(shock/blood)�P(nothing/blood)
minus {P(shock/flower)�P(nothing/flower)+P(shock/rabbit)�(nothing/rabbit)}/2.

Larger bias scores indicate larger specific judgments (expectancies) that blood-relevant
slides were (will be) specifically followed by fluid (or shock). In theory scores can range
from �200 (disgust/harm outcome never followed blood slides, but always followed flower
and rabbit slides) to +200 (disgust/harm outcome always followed blood slides but never
rabbit or flower slides).

To compute summary measures of the on-line outcome expectancies, we first calculated
the percentage of trials for each type of slide on which participants indicated to expect a
particular outcome (i.e., harm-related, disgust-related outcomes, and nothing), in blocks of
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four trials (displaying this particular slide). We then computed bias indices for each block
of trials using a similar formula as was used for the covariation bias/expectancy data.

3. Results

3.1. BII fear and disgust sensitivity

Supporting the validity of the initial classification as high or low BII fearful individuals,
the high fear group displayed significantly higher scores on both the BIQ and MQ than low
fear individuals (see Table 1). Only a very small minority of the participants reported a
history of fainting (e.g., three participants of the low BII fear group and six of the high BII
fear group reported to have fainted at least once in one of the 10 situations covered by the
BIQ-faint [i.e., a score of 2 or 3 on at least one of the 10 items]). In line with the view that
disgust is somehow involved in BII-phobia, high BII fear individuals reported significantly
higher scores on both the blood/injection and the non-blood items of the DES than low
BII fear individuals (see Table 1), indicating that they are relatively easily disgusted by a
variety of disgust elicitors.

3.2. Expectancy of covariation

Mean expectancies and bias indices are shown in Table 2. A 2 Outcome (harm vs.
disgust)� 2 Group ANOVA revealed that participants typically expected that bloody
scenes would be followed by aversive outcomes: The intercept was significantly larger than
zero [F ð1; 47Þ ¼ 18:8, po:001, Z2 ¼ :285]. The UCS expectancy bias for blood-relevant
slides was similar for both types of outcomes [F ð1; 47Þo1, Z2 ¼ :005], and independent of
individuals’ level of prior fear [F ð1; 47Þo1, Z2 ¼ :017]. Thus, BII fearful individuals are not
characterized by a relatively strong (domain-specific) expectancy bias.

3.3. On-line outcome expectancies

On-line bias indices are shown in Table 3 as a function of outcome, trial block, and prior
fear. A 2 Outcome (shock vs. fluid)� 4 Trial Block� 2 Group (high vs. low fear) ANOVA,
Table 1

Mean scores on descriptive measures for high BII fearful and non-fearful women

Measures High fear (n ¼ 25) Low fear (n ¼ 27) t p

BII-fear

BIQ (10–50) 30.7 (2.0) 11.9 (1.0) 42.4 o.001

MQ (0–30) 16.8 (3.9) 9.0 (3.0) 8.1 o.001

Disgust sensitivity

DES (0–120) 64.6 (10.8) 37.6 (12.3) 8.4 o.001

Non-blood itemsa 1.8 (0.5) 1.4 (0.5) 3.1 o.005

Blood items 2.8 (0.6) 0.9 (0.5) 11.8 o.001

aSince the number of blood and non-blood items is unequally distributed, mean scores rather than sum scores

of the relevant items are reported here. Standard deviations appear in parentheses. BIQ ¼ Blood Injection-Injury

Questionnaire; MQ ¼Mutilation Questionnaire; DES ¼ Disgust Emotion Scale.
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Table 2

Mean expectancies of covariations for all stimulus/outcome combinations as a function of prior fear level

Blood Rabbit Flower Index

Disgust Harm Nothing Disgust Harm Nothing Disgust Harm Nothing Disgust Harm

High 66 (5) 62 (5) 28 (6) 40 (5) 38 (5) 57 (5) 37 (5) 30 (5) 58 (6) 57 (16) 58 (16)

Low 57 (5) 57 (5) 39 (6) 35 (5) 40 (5) 53 (5) 35 (5) 46 (5) 55 (6) 41 (16) 35 (16)

Note: Index can range from �200 to +200; large index indicate larger (specific) overestimation of blood-shock (or

fluid) covariation. Standard errors appear in parentheses.

Table 3

Mean on-line bias indices as a function of outcome, block of trials, and fear

Disgust Harm Overall

High Low High Low

Block

1 1.2 (.8) 1.7 (.8) .8 (.7) .8 (.6) 1.1* (.5)

2 �.3 (.7) �.2 (.7) .7 (.7) �.5 (.6) �.1 (.4)

3 .2 (.9) �.6 (.8) �.4 (.7) �1.0 (.6) �.5 (.5)

4 .4 (.7) 1.4 (.7) �.1 (.7) .9 (.7) .7 (.4)

Note: *Significantly larger than 0 (po:05). Standard errors appear in parentheses. Indexes can range from �6

(disgust- or harm-relevant outcome is never expected for the target stimulus but always expected for both other

stimuli) to +6 (a particular outcome is always expected for the target stimulus but never for both other stimuli).

Overall index refers to the mean of the harm and the disgust index regardless of prior fear.
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showed no main effects of Outcome [F ð1; 49Þ ¼ 1:08, p4:05, Z2 ¼ :022] or Group
[F ð1; 49Þo1, Z2 ¼ :000], nor a significant Outcome by Group interaction [F ð1; 49Þo1,
Z2 ¼ :008]. Moreover, the effects of Outcome and Outcome by Group were found to be
similar across blocks of trials [F ð3; 47Þ ¼ 1:14, p4:05, Z2 ¼ :068] and [F ð3; 47Þo1,
Z2 ¼ :037], respectively. Meanwhile, there was a main effect of Block [F ð1; 49Þ ¼ 6:1,
po:001, Z2 ¼ :279], indicating that overall participants’ on-line UCS expectancy bias for
aversive outcomes varied across blocks. Subsequent analyses indicated that the UCS
expectancy bias only during the first block of trials was significantly larger than zero
[F ð1; 49Þ ¼ 5:3, po:05, Z2 ¼ :098].

3.4. Postexperimentally reported estimates

Covariation indices: For both high and low BII fearful individuals, postexperimental
covariation estimates as well as the bias indexes are shown in Table 4. A 2 Outcome (harm-
related vs. disgust-related)� 2 Group (high vs. low fear) ANOVA revealed that the intercept did
not significantly differ from zero [F ð1; 49Þo1, Z2 ¼ :002], indicating that individuals did not
generally show a bias to overassociate blood stimuli with aversive outcomes. Moreover, there
was no significant main effect of Outcome [F ð1; 49Þo1, Z2 ¼ :015] or Group [F ð1; 49Þo1,
Z2 ¼ :002], nor a significant Outcome by Group interaction [F ð1; 49Þo1, Z2 ¼ :013]. Thus
neither high nor low BII fearful individuals displayed a bias to retrospectively overassociate the
covariation between blood-relevant slides and harm or disgust-related outcomes.
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Table 4

Mean postexperimental covariation estimates for all stimulus/outcome combinations and bias indexes as a

function of prior fear level

Blood Rabbit Flower Index

Disgust Harm Nothing Disgust Harm Nothing Disgust Harm Nothing Disgust Harm

High 49 (4) 45 (4) 42 (4) 52 (4) 51 (4) 47 (4) 49 (4) 42 (4) 46 (3) 3 (8) 3 (9)

Low 43 (4) 43 (4) 38 (4) 46 (3) 43 (3) 37 (3) 50 (4) 40 (3) 43 (3) �2 (8) 4 (8)

Note: Index can range from �200 to +200; large index indicate larger overestimation of blood-shock (or fluid)

covariation. Standard errors appear in parentheses.
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Base rate estimates: A 3 Stimulus (rabbit, flower, blood)� 2 Group ANOVA revealed a
main effect of Stimulus [F ð2; 48Þ ¼ 6:139, po:05, Z2 ¼ :204] indicating that the base rate
estimates were highest for rabbits (M ¼ 47:5), and lowest for blood (M ¼ 38:5), and
intermediate for flowers (M ¼ 44:4). This pattern of estimates was similar for both groups
F ð1; 49Þo1, Z2 ¼ :021]. A 3 Outcome (shock, juice, nothing)� 2 Group revealed a main
effect of outcome [F ð1; 49Þ ¼ 58:8, po:001, Z2 ¼ :709] that varied as a function of Group
[F ð1; 49Þ ¼ 5:5, po:01, Z2 ¼ :187]. Subsequent analyses indicated that high BII fearful
individuals displayed higher base rate estimations of shock outcome than low BII fearful
individuals (t½49� ¼ 2:8, po:01; M ¼ 52:4 and M ¼ 39:7, respectively), whereas estimates
of juice outcome were similarly high (to1; M ¼ 57:0 and 56:8, respectively), and estimates
of nothing similarly accurate (M ¼ 31:8 and 35:4, respectively to1). Simple effects within
groups indicated that high fear individuals’ juice and shock estimates were significantly
higher than their nothing estimates (t½23� ¼ 9:2, po:001] and t½23� ¼ 4:7, po:001),
respectively, whereas no difference was evident between shock and juice base rate estimates
(tð23Þ ¼ 1:2). Low fear individuals’ juice and shock estimates were likewise significantly
higher than their nothing estimates (t½26� ¼ 6:3, po:001 and t½26� ¼ 9:4, po:001),
respectively, whereas the difference between juice and shock was not significant
(t½26� ¼ 1:3).

4. Discussion

The major results can be summarized as follows: (a) preexperimentally, participants
expected blood-related slides to be relatively often followed by disgust- as well as by harm-
relevant outcomes; (b) these biased preexperimental expectancies of covariation were
similar for high and low BII-fearful individuals; (c) the pattern of on-line reported
expectancies revealed that differential outcome expectancies were readily corrected during
the experiment; and (d) neither low nor high fearful participants showed a (outcome
specific) postexperimental covariation bias. It should be acknowledged that the present
study exclusively relied on female participants. Hence it remains to be seen whether similar
results will emerge in a mixed sample.

4.1. Expectancy bias

The pattern of preexperimental expectancies of covariation clearly showed that people
generally tend to associate blood-relevant stimuli with aversive outcomes. Consistent with
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the idea that disgust-related preoccupations are involved in BII-fears (e.g., Page, 1994,
2003), the present findings showed that this expectancy bias was not restricted to harm-
related outcomes but was similarly strong with respect to disgust-relevant outcomes.
However, neither the disgust-relevant nor the harm-relevant expectancy bias was found to
be affected by prior fear. By and large, the on-line outcome expectancies revealed a similar
pattern of results. That is, participants (initially) showed a bias to expect aversive outcomes
following blood-slides that was similar for harm- and disgust-relevant outcomes, and
independent of participants’ prior fear level.

A major aim of the present study was to test whether the absence of prior fear effects in
the earlier studies of Pury and Mineka (1997) was due to the fact that they included harm-
relevant rather than disgust-relevant outcomes in their illusory correlation paradigm.
Clearly, the present pattern of findings does not corroborate this idea. In addition, the
absence of differential effects between high and low BII fearful participants cast further
doubt on the notion that disgust- or harm-relevant expectancy bias play a significant role
in the maintenance of BII-fears.

In an attempt to explain the apparent absence of prior fear effects on BII-relevant
selective associations, Pury and Mineka (1997) pointed to their finding that even the minor
injury slides elicited significant negative emotions in low fear individuals (relative to fear-
irrelevant slides) which might have been sufficient to produce a covariation bias in low fear
individuals. Although the blood-related stimuli that were used in the present experiment
were chosen to elicit minimal distress in low BII fear individuals, and have also a clear
positive component as they all depicted scenes related to blood donation, it can not be
ruled out that the present blood-related slides elicited sufficient negative emotions to give
rise to a general UCS expectancy bias.

4.2. Covariation bias

Though participants entered the present illusory correlation experiment with a
differential expectancy bias, this bias appeared not particularly robust against refutation:
The on-line expectancy data indicate that participants readily adjusted their initial
expectancies during the random stimulus–outcome pairings. Adding to the evidence that
the initial expectancies were sensitive to current situational information, participants’
postexperimental covariation estimates were close to the veridical covariation and no
evidence emerged to indicate that BII-fear was related to harm- or disgust-related
covariation bias. Thus in apparent contrast with the earlier findings of Pury and Mineka
(1997), participants in the present experiment did not display a general bias to
retrospectively overestimate the covariation between blood slides and aversive outcomes.

Several explanations can be put forward to explain the absence of a postexperimental
covariation bias in the present study. First, participants were found to significantly
underestimate the base-rate of BII-relevant slides. Although it is not immediately evident
why participants did underestimate the base rate of the fear-relevant stimuli (e.g., possibly
the BII-relevant slides were not very memorable since they were selected to elicit minimal
(negative) emotions; cf. Pury & Mineka, 1997), previous research clearly showed that
increasing base rates may lead to enhanced covariation bias (Arkes & Harkness, 1983;
Pauli et al., 1996). Following this, it might be argued that the selectively lower (perceived)
base rates of BII slides might have weakened (or even undermined) the covariation bias
effect in the present study.
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Second, the present experimental set-up differed in an important respect from the
previous study of Pury and Mineka which did show a covariation bias for blood-injury
stimuli and aversive outcomes. That is, the present experiment included two aversive
outcomes rather than one, and both types of outcomes appeared relevant for BII-stimuli as
was evidenced by the finding that preexperimentally participants expected BII-stimuli to be
relatively often followed by both disgust- and harm-related outcomes. This characteristic
(i.e., the presence of two competing prior expectancies of covariation) might have
weakened our ability to detect harm- and/or disgust-relevant postexperimental (and on-
line) covariation biases related to BII stimuli. Germane to this idea, the strength of spider-
shock covariation estimates was found to be considerably reduced after introducing an
additional category of fear-relevant slides (i.e., weapons; de Jong et al., 1992). One way to
explore this possibility would be to use type of outcome (harm-relevant vs. disgust-
relevant) as a between subjects rather than a within subjects factor in the design of a future
study.
5. Conclusion

The (expectancy bias) results suggest that people associate BII-stimuli not only with
harm-relevant outcomes but also with disgust-relevant outcomes. Yet, the present harm-
and disgust-relevant associative biases appeared not particularly strong as they were
readily adjusted during the random slide/outcome pairings and did not result in a bias to
retrospectively overestimate the covariation between BII stimuli and aversive outcomes.
Most important, no evidence emerged to indicate that disgust (or harm) related associative
biases are especially pronounced in high BII fearful individuals. The absence of inflated
disgust-relevant associative biases is not necessarily inconsistent with the idea that disgust
is somehow critically involved in BII fears. Meanwhile, it does cast further doubt on the
role of this type of associative biases in the maintenance of BII-relevant fearful
preoccupations.
Future studies are necessary to test to what extent the relatively weak associative biases

might have been due to the peculiarities of the present design (e.g., including two
competing aversive outcomes and the on-line judgment task). Finally, it may be
worthwhile to further explore whether the absence of prior fear effects in the studies on
selective associations and BII-fear might be attributed to the particular outcomes that were
used in these studies (i.e., electrical shock and distasting fluid). Perhaps differential
associative biases between high and low BII fearful individuals do emerge when using
outcomes that more directly refer to the feared symptoms of faintness rather than to
physical harm or disgust. One way to test this idea would be to use CO2 inhalations as the
aversive outcome (cf. Forsyth & Eifert, 1998; Van den Bergh, Stegen, & Van de Woestijne,
1998).
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