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Phobia-Relevant Ilusory Correlations: The Role of Phobic Responsivity

Peter J. de Jong and Harald Merckelbach

Maastricht University

The authors investigated the role of phobic responsivity in the generation of phobia-relevant illusory
correlations. As a means of disentangling the contributions of prior fear and elicited fear responses, half
of a group of phobic women received 1 mg alprazolam (n = 21), and half received a placebo (n = 22).
A group of nonfearful women (n = 24) was included to control for prior fear per se. Participants were
exposed to slides of spiders, weapons, and flowers that were randomly paired with a shock, a siren, or
nothing. Postexperimental covariation estimates and on-line outcome expectancies were assessed. Irre-
spective of bath prior and elicited fear, participants postexpetimentally overassociated spiders and shock.
Yet, only women with spider phobia displayed a persisting fear-confirming expectancy bias. This bias
was similar for the placebo and alprazolam groups. Thus, the bias appeared to be due to preexisting
phobogenic beliefs, whereas phobic responsivity played a negligible role.

A striking feature of phobic fear is its persistence in the absence
of contingent aversive events. There is increasing evidence that
lear-confirming cognitive biases play a role in this persistence
(Willimms, Watts, MacLeod, & Mathews, 1997), Covariation bias
is one of the cognitive biases that is assumed to play a role in the
refractoriness of phobic fear, Germane to this, Tomarken, Mineka,
and Cook (1989) showed that individuals high in fear systemali-
cally overestimate the contingency between pictures of their feared
ohject and aversive outcomes, Recent studies have documented
similar Husory correlations (ICs) in the context of other anxiety
disorders such as panie disorder (Pauli, Montoya, & Martz, 1996)
and fear of flying (Pauli, Wiedemann, & Montoya, 1998). Thus, it

appears that 1Cs represent a common characteristic that may play .

a role in a wide variety of anxiety disorders. This cognitive bias
may have clinical significance in that it serves to inflate danger
expectations and, consequently, maintain irrational fear. Accord-
ingly, (residual) posttreatment IC has been found to be a powertul
predictor of relapse after successtul exposure treatment (de Jong,
van den Hout, & Merckelbach, 1995),

By now, covariation bias is a well-documented phenomenon.
Yet, its underlying mechanisms are still a matter of debate. Per-
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haps most important in this respect is the role of affective respon-
sivity, There is evidence suggesting that similarity between affec-
tive responses to stimuli and outcomes is a prerequisite for fear-
relevant ICs to occur (Tomarken, Sutton, & Mineka, 1995). Yet, it
remains unclear how affective similarities between (phobic) cues
and (aversive) outcomes produce ICs. One explanation might be
that affective similarities constitute particular expectancies about
stimulus—outcome contingencies (Davey & Dixon, 1996), which,
in turn, may facilitate the generation of ICs. A second explanation
might be that the impact of discrete cue-outcome pairings is
potentiated whenever there is an affective similarity (i.e., match)
between a particnlar stimulus and a particular outcome {cf. Lang,
Bradley, & Cuthbert, 1990). If the former is true, phobia-specific
ICs can best be construed as a special case of the more general
phenomenon that ICs arise in the presence of strong prior expec-
tations and ambiguous situational information (Alloy & Tabach-
nik, 1984}, The latter pathway implies that emotional responses
during confrontation with phobic situations play a crucial role in
mediating ICs.

The issue of whether ICs derive from enduring phobogenic
expectancies or from distortions induced by fear responses, or
both, is not only of academic interest but may also have clinical
implications. For example, if fear-confirming judgmental pro-
cesses critically depend. on emotional states that arise during
exposure to phobic stimuli, this would imply that attempts to
modify these maladaptive judgment errors are successful only
when phobic individuals are in an anxious mood state. If not, the
preexisting phobogenic beliefs seem to be the proper (cognitive)
targets.

To shed some light on this issue, the present study was designed
to test the hypothesis that phobic responsivity plays a crucial role
in the development of phabia-specific ICs. As a means of manip-
ulating participants’ fear responses independently of their prior
fear levels, half of a treatment-seeking group of spider-phobic
women received a clinical dose (1 mg) of alprazolam. We used
alprazolam because it is a widely prescribed and fast-acting an-
xiolyticum (Ziekenfondsraad, 1998). There is abundant research
showing that, in phobics, a single dose of { mg resnits in a
clinically significant reduction in self-reported anxiety and
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strength of symptoms (Wilhelm & Roth, 1997). Similar results
have been obtained with the related drug diazepam (Sartory, Mac-
Donald, & Gray, 1990; Whitehead, Blackwell, & Robinson, 1978).
To coniral for the role of prior fear per se, we also tested a group
of nonfearful women, During the experiment, participants’ skin
conductance responses were measured as an index of phobic
responsivity.

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 (rials and to examine the
influence of prior fear and elicited fear on the rate of disconfir-
mation of participants’ expectancies.

Method
Participants

Participants were 43 women with spider phobia who applied for treat-
ment (M age = 28,9 years, range = 17--55) and 24 women without a fear
of spiders (M age = 30 years, range = 20~40), Mean educational levels
were 6,6 (range = 2-9) for the phobic group and 6.7 (range = 2-9) for the
nonphobic group on an 11-point scale ranging from no education finished
(1) to university education (11). After a telephone interview, applicants
completed the Spider Phobia Questionnaire (SPQ; Klorman, Weerts, Hast-
ings, Melamed, & Lang, 1974) and the Symptom Check List (Arrindell &
Ettema, 1986). Participants were also asked to deseribe to what extent their
fear interfered with their daily lives. Only individuals who had SPQ scores
above 16 (cf. Arntz & Lavy, 1993) and who indicated that their phobia
strongly interfered with daily life were included, To avoid comorbidity
confounds, we excluded individuals with “above average” scores on any
subscale of the Symptom Check List, The same criteria were used for the
control group. Members of this group were recruited through newspaper
advertisements and were paid for their participation, Mean SPQ scores
were 23.4 (range = 17-29) for the phobic group and 2.6 (range = (0—8) for
the control group.

Apparatus and Stimulus Materials

We used four slides of spiders, four of flowers, and four of weapons.
There were three types of outcomes: a 1-s shock, a 1-s siren, or nothing.
Blectrical shocks were administered to participants’ lateral side of the
upper right arm via two Ag/AgCl electrodes (8 mm). A pointer lever was
used to measure outcome expectancies. Skin conductance responses were
measured with a Picker Schwartzer coupler (EDA 48) connected to two
Ag/AgCl electrodes (8 mm) that were filled with isotonic paste and
attached to the medial phalanges of the third and fourth fingers. A 486 PC
sampled the signals at 1000 Hz. Another PC controlled sampling of the
signals and stimulus presentations. All wornen in the phoebic group received
a capsule containing 1 mg alprazolam or inert material, Alprazolam and
placebo were administered according to a double-blind procedure. Partic-
ipants signed an informed consent form before entering the study, which
was approved by the standing Ethics Review Committee of Maastricht
University.

After a single 1-mg oral dose of alprazolam, peak plasma concentrations
occur in about 45 min (Greenblatt & Wright, 1993), Because the elimina-
tion half-life of alprazolam exceeds 9 hr, therapeutic concentrations were
likely to be present during the entire experiment. In a subsequent experi-
ment (not reported here), it was necessary for half of the placebo and half
of the alprazolam capsules to contain 50 mg naltrexone. There are no a
priori reasons to suspect that naltrexone had any pharmacological effect in
the present experiment, because it is very unlikely that endogenous opioids
are released during relatively mild and controllable stressors of the sort

used here (Curtis & Glitz, 1988; Janssen & Arntz, 1997). Accordingly,
preliminary analyses confirmed the absence of significant effects of nal-
trexone with respect to the relevant comparisons.

Procedure

Phobic women were randomly assigned to the placebo (n = 22) or
alprazolam (n = 21) group. SPQ scores were similar for the two groups
(placebo group, M = 23.4; alprazolam group, M = 23.3). After 1 hr,
electrodes were attached, and shock intensity level was determined via a
shock work-up procedure. Shock level was increased in steps of 0.2 mA
until the participant indicated that the shock was definitely uncomfortable
but not painful. The mean stimulation levels that were reached were 5.5
mA for the alprazolam group and 4.3 mA for the placebo group, For the
nonphobic control group, the mean level was 3.1 mA. Participants were
instructed to indicate outcome expectancies during each slide presentation
by means of a pointer (Jeft = siren, right = shock, middle = nothing).

Participants were exposed to 72 slides (8-s duration). At slide offset, one
of the three possible outcomes occurred, The conditional probability of any
vutcome given the prior occurrence of each category of slide was .33, and
so was the probability of occurrence of each slide type and each type of
outcome. Intertrial intervals ranged from 10 s to 30 s. At the end of the
experiment, participants were asked to estimate the occurrence of each
outcome given the prior occurrence of each slide type. For these covaria-
tion estimates, we used 100-mm visual analogue scales ranging from 0% to
100%. For each outcome, the three pertinent scales were presented on the
same sheet, Scale order was fixed.

Results
Skin Conductance Response

A response was defined as the maximal continuous deflection in
conductance starting in the I-4-s interval after slide onset (fivst
interval response [FIR])., Before the analyses, electrodermal re-
sponses (magnitudes) were normalized by means of a square-root
transformation. A one-way (nonphobic vs. placebo vs, alprazolam)
analysis of variance (ANOVA) revealed a significant effect of
group, F(2, 60) = 5.6, p < .01, %° = .17. Bonferroni post hoc tests
indicated that mean FIRs on spider trials were smaller for non-
phobic than for phobic participants who received a placebo (p =
007, nz = .21), means being .32 (SD = 21) and .55 (SD = .24),
respectively. (Units were measured in square roots of micro-
siemens.) In line with its anxiolytic properties, phobic women who
received alprazolam displayed smaller FIRs on spider trials than
the placebo group (p = .05, n* = .13], means being .38 (SD =
21) and .55 (SD = .24), respectively. Mean FIRs of the alprazo-
lam group were similar to those of the nonphobic participanis
(p=10,7°=.02]

Postexperimental IC

We used a summary measure of the postexperimental IC for the
target stimuli (cf. Tomarken et al., 1995). This bias index was
calculated for each participant according to the following formula:
P (shock/spider) — [P (siren/spider) + P (nothing/spider))/2 —
{ P (shock/flower) — [P (siren/flower) + P (nothing/flower))/2 +
P (shock/weapon) — [P (siren/weapon) + P (nothing/weapon))/2}/
2, Mean bias indexes are shown in Table 1 as a function of group.
A one-way ANOVA revealed that the intercept was significantly
larger than zero, F(1, 64) = 41.5, p < .001, n* = .40, indicating
that, in general, participants displayed a covariation bias between
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Table 1
Mean Estimates of Contingency and Bias Measures for th i
) i) fef res for the Nonphobic Control Group (n = 24 . j
Received a Plucebo (n = 22) or Alprazolam (n = 21) w0 ) ndfor the Phobic Women Who
Spider Weapon Flower
Condition Shock Siren Nothing Shock Siren Nothing Shock Siren Nothing igéﬁ(
Control
%) ::2 ?gg %g §§7 43.1 303 37.8 36.5 435 18.7
S 22,7 3 § 1 3 \
Plasato 23 20.6 25.9 19.9 19.1 397
Q:fr) Z:z ;g; 32? 39.3 439 389 28.1 35.8 60.3 264
R 210 . X 23.6 24.1 23, R
Aboazolum 7 259 24.6 20.5 279
M 560.6 359 28.7 315 457 29.6 26.4 38.0 46.3
/ . 31. . . . X . 355
S0 22.5 20.6 20.7 18.2 21.7 22,3 19.2 13.0 28.7 343

spiders and shock. The magnitude of the covariation bias was
found to be independent of group, F(2, 64) = 1.6,p = 21, * =
05,

On-Line Qutcome Expectancies

For each type of slide, the number of trials on which participants
indicated expecting a shock outcome was computed, This was
done for each of the six trial blocks (each block containing four
trials), Expectancies on spider trials were compared with those on
the pooled flower-weapon trials (ef. de Jong, Merckelbach, &
Arniz, 1995). Multivariate analysis indicated that, in general, par-
teipants displayed relatively strong shock expeetancies after spi-
der slides, F(1, 64) = 37,1, p < 001, v* = 37. Yet, the three
groups significantly differed with respect to the strength of this
expectaney bias, (2, 64) = 6.9, p < .001, nz =18 (see Figure 1).
No differences emerged with respect to the linear trends of the
stimulus categories between groups, F(2, 64) = L1, 7= .04

Bonferroni post hoe tests indicated that the proportion of trials
on which a shock was expected after spider slides relative to that
alter pooled flower and weapon slides was significantly larger for
the placebo group than for the control group (p = .03, 7" = .14).
Also, the alprazolam group displayed relatively strong shock ex-
pectancics after spider slides compared with the no-fear control
group (p = 002, n* = ,23). No difference emerged between the
placebo group and the alprazolam group in this respect (p = 1.0,
= 02),

Discussion

"The level of phobic arousal elicited on spider trials was signif-
icantly smaller in the alprazolam group than in the placebo group.
In fact, FIRs to spider slides in the alprazolam group were of a
magnitude similar to those in the nonphobic group. Thus, our
pharmacological intervention to manipulate phobic responsivity
irrespective of prior fear appeared successful. Clearly, this pattern
of findings speaks to the anxiolytic status of alprazolam, Mean-
while, it should be acknowledged that, in the present study, anxiety
was not assessed with subjective measures. Therefore, the present
data do not rule out the remote possibility that alprazolam was
incffective in reducing the impact of the spider slides at the
subjective level.

Postexperimental IC

In line with previous studies, the placebo group reported a
convincing postexperimental IC. Unexpectedly, however, the non-
fearful control participants displayed a very similar IC. It is im-
portant to note that the lack of differences between the placebo and
the nonfearful control group was due not to a weak IC in the
placebo group but, rather, to a strong IC in the control participants.
This pattern of findings refutes the assumption that prior fear is a
necessary prerequisite for the occurrence of robust phobja-relevant
1Cs. Moreover, it implies that on-line elicited fear is not a crucial
factor in the generation of ICs. Consistent with this, there was no
difference between the alprazolam and the placebo group with
respect to the postexperimental IC.

The absence of a phobia-specific postexperimental IC in the
present study is difficult to reconcile with our previous finding that
treatment attenuates postexperimental ICs in individuals with spi-
der phobia (de Jong, Merckelbach, Arntz, & Nijman, 1992). One
explanation might be that treatment introduced a bias against an
association of spiders and shock. In line with this, a subsequent
study revealed that only a minority of treated women indicated
expectation of a shock after the first spider slide (de Jong, Mer-
ckelbach, & Amtz, 1995).

The lack of prior fear effects also contrasts with IC studies
relying on analogue groups. These studies typically have shown
that individuals high in fear exhibit a relatively strong postexperi-
mental IC between spiders and shock (e.g., Tomarken et al., 1989).
On the other hand, our failure to document prior fear effects
accords well with recent findings indicating that ICs concerning
blood—injury stimuli (Pury & Mineka, 1997) and angry faces (de
Jong, Merckelbach, Bogels, & Kindt, 1998) are not affected by
prior fear. Apparently, postexperimental ICs may be affected by
prior fear, but they seem sensitive as well to other factors that are
as yet unknown. These may be related to stimulus characteristics,
sample differences, demand, or level of education. The vulnera-
bility for such inadvertent influences is likely to be stronger for
postexperimental ICs than for on-line reported outcome expectan-
cies because the covariation rating task from which ICs are derived
is intrinsically more abstract and difficult than the on-line task (cf.
Amin & Lovibond, 1997). Moreover, postexperimental ICs are
likely to be relatively unreliable because they reflect a single
measurement rather than a repeated assessment, as is the case for
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on-line expectancies. Meanwhile, from a theoretical stance, the
inconsistent findings with respect to the influence of prior fear on
IC are uncomfortable, because they cast doubt on the validity of
the postexperimental IC.

On-Line Expectancies

In contrast to the postexperimental IC, the on-line outcoine
expectancies were strongly affected by prior fear: The spider-
phobic women displayed a more persistent phobia-relevant expect-
ancy bias than the nonphobic control women. Yet, no evidence
was found to suggest that the insensitivity to disconfirming expe-
riences critically depended on phobic responsivity, That is, the
biased expectancies were similar for the alprazolam and placebo
groups. If anything, the expectancy bias was even stronger in the
alprazolam group than in the placebo group. Thus, the absence of
a difference between the groups seems not to be attributable (o a
power problem (e.g., relatively small sample or modest anxiolytic
activity of alprazolam). All in all, it appears that phobia-induced
prior beliefs rather than potentiated phobic responsivity were re-
sponsible for the persisting expectancy bias.

Some comiments are in order with respect to the dissociation
between on-line expectancies and the postexperimental IC. Al-
though some studies have provided evidence of a positive associ-
ation between on-line expectancies and postexperimental IC (de
Jong, Merckelbach, & Armtz, 1995; de Jong et al.,, 1998), the
present study adds to the evidence that postexperimental ICs are
not simply a continuation of on-line expectancy biases. That is,
several experiments have shown that post-experimental ICs can be
found even if on-line expeetancy biases have already disappeared
at the end of the experiment (e.g., Amin & Lovibond, 1997). One
explanation for this might be that, although participants have
gradually learned to correct their prior expectancies during the
experiment, their memory may nevertheless have incorporated the
biased expectancies that were evident at the beginning of the
experiment (Amin & Lovibond, 1997).

In conclusion, the present data indicate that phobic responsivity
to phobia-relevant cues is not a crucial factor in the generation of
postexperimental ICs. In addition, our results strongly suggest that
prior beliefs, rather than elicited phobic arousal, play a dominant
role in phobia-relevant expectancy bias. Therefore, our findings
seem to indicate that the appropriate target for modifying these
maladaptive judgment errors would be preexisting phobogenic
beliefs rather than the tendency to process events on-line in such a
way as to exaggerate threat.
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