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Abstract

Traditional theoretical models hold that avoidance reflects the interplay of Pavlovian and instrumental learning. Here
we suggest that avoidance tendencies to intrinsically neutral cues may be established by mere Pavlovian association.
Following fear conditioning, in which pictures of one object were paired with shock (CS") whereas pictures of another
object were not (CSY), CS" pictures facilitated avoidance reactions and interfered with approach responses, relative to
CS™ pictures, in a symbolic approach/avoidance reaction time task. This was achieved without any instrumental relation
between responses and CS continuation or unconditioned stimulus presentation. Moreover, those avoidance tendencies
were sensitive to Pavlovian extinction (they were reduced after repeated presentations of the CS™ without shock) and
renewal (recovery of conditioned responding upon returning to the initial conditioning context after extinction in a
different context). The present results may help us understand the self-perpetuating nature of pathological fear and

anxiety.
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Avoidance behavior is a core concomitant of normal
anxiety. Nonetheless, excessive avoidance of essentially
neutral situations and nondangerous entities can impair
individuals’ functioning and prevent confrontation with
anxiety-correcting information (Barlow, 2002). Accordingly,
avoidance is a key feature of several anxiety disorders
(American Psychiatric Association, 2000), making it critical
to understand the factors that control such behavior.
Historically, avoidance behavior has been assumed to
reflect the interplay of Pavlovian and instrumental learn-
ing. According to two-factor theory (Mowrer, 1960), an
initially neutral cue (conditioned stimulus; CS) that reli-
ably precedes an aversive outcome (unconditioned stim-
ulus; US) will come to elicit (conditioned) fear (Pavlovian
component). Avoidance responses that lead to CS termi-
nation or omission will be positively reinforced by reduc-
tion of CS-elicited fear (instrumental component).
Subsequent animal research suggested that rather than
CS termination, it is omission of the anticipated US that

instrumentally reinforces avoidance (Bolles, Stokes, &
Younger, 1966; Seligman & Johnston, 1973). Alternative
cognitive theories of avoidance learning have since been
postulated, stressing the role of explicit knowledge about
the CS-US association on the one hand and between
the avoidance response and US-omission on the other
(Declercq, De Houwer, & Baeyens, 2008; Lovibond,
Saunders, Weidemann, & Mitchell, 2008). Although, unlike
two-factor theory, those newer accounts are mainly
concerned with primary avoidance (responses aimed
at avoiding the aversive US) rather than secondary avoid-
ance (responses aimed at escaping the fearsome CS), a
common characteristic of the aforementioned avoidance
theories is their reliance on a combination of Pavlovian
and instrumental processes.
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Still, some findings suggest that explicit omission of an
aversive outcome is not always involved in establishing
avoidance behavior. Miller (1944) reported that rats, after
being shocked in a maze, avoid that part of the maze
in following trials, although avoidance is never explicitly
paired with shock omission or termination. Such findings
of CS-oriented or secondary avoidance have been
invoked as an argument to retain two-factor theory’s
reinforcement-through-fear-reduction account of avoid-
ance (e.g., Walker, 1987).

Here, we aim to test the possibility that, instead of rely-
ing on instrumental reinforcement through fear reduction,
a CS-elicited avoidance tendency can be a direct conse-
quence of mere Pavlovian learning. That is, we propose
that once a CS has been established as a predictor of an
aversive event and induces fear, it will automatically elicit
avoidance without the involvement of an instrumental
component (be it fear reduction or outcome omission).

This hypothesis fits with contemporary emotion theo-
ries, which propose that fear, like any emotion, is a com-
posite of subjective experience, physiological activity, and
action disposition (Mauss & Robinson, 2009). For many
theorists, emotions are even primarily action tendencies
(Frijda, 2010; Lang, 1985). In such a framework, the fact
that a CS elicits fear after pairing with a threatening US
implies that the CS also elicits an avoidance tendency—to
fear equals to have the urge to avoid. CS-presentation
prompting avoidance bebavior then merely means that
the avoidance tendency installed through Pavlovian fear
learning is translated into overt action.

In Experiment 1, we tested whether following
Pavlovian differential fear learning in which a neutral pic-
ture (CS") was paired with an electric stimulus (shock
US), the CS* would elicit an automatic avoidance ten-
dency (relative to a stimulus never paired with shock;
CS) in a speeded approach/avoid reaction time task
(AAT). Of importance, the AAT precluded all possibility
for differential reinforcement of approach or avoidance:
Responses had no influence on CS presentation or US
occurrence. Moreover, shock electrodes were removed
before the AAT, excluding any US-centered basis for
CS-elicited avoidance. Also, participants equally often
approached and avoided CSs in the AAT, preventing the
experience of differential approach/avoidance and US-
omission associations. To evaluate the automaticity of
CS-elicited avoidance, we manipulated whether the stim-
ulus dimension relevant for responding in the AAT was
the same as or different from the dimension distinguish-
ing the CS* from the CS™ (see the next section).

Experiment 1

Inherently aversive stimuli yield an avoidance tendency,
revealed through symbolic approach/avoidance reaction

time tasks (Krieglmeyer & Deutsch, 2010). In such tasks,
reaction times (RTs) are influenced by the congruency
between the hedonic nature of the stimulus (appetitive vs.
aversive) and the to-be-emitted response (approach vs.
avoidance). Specifically, participants react faster on congru-
ent trials (approaching appetitive stimuli, avoiding aversive
stimuli) than incongruent trials (avoiding appetitive stimuli,
approaching aversive stimuli). The difference in RTs is con-
sidered a measure of automatic action tendencies.

Here we test the idea that neutral stimuli previously
paired with an aversive US will elicit, by association, a
similar avoidance tendency. First, participants underwent
differential conditioning with pictures of one neutral object
(CS") consistently paired with shock, whereas pictures of
another object were never paired with shock (CS"). In the
subsequent AAT, the same pictures were presented one by
one accompanied by a manikin. Participants had to move
the manikin toward or away from the pictures as quickly
as possible. We hypothesized that participants would
move the manikin faster away from CS* pictures than
toward them, relative to CS pictures.

To evaluate the automaticity of CS-elicited avoidance
tendencies, we manipulated the stimulus dimension to
which participants had to respond in the AAT. One group
of participants had to make the manikin approach and
avoid pictures on the basis of the same stimulus feature
that discriminated the CSs (i.e., stimulus shape; relevant
feature group). The other group had to respond on the
basis of a feature that was irrelevant for CS*/CS™ discrimi-
nation (i.e., orientation of the surrounding frame; irrele-
vant feature group). If avoidance is under voluntary
control, it should be expressed more readily when task
demands require processing of stimulus features that
supposedly elicit avoidance. However, if avoidance ten-
dencies are triggered automatically, they might be also
observed when people do not explicitly have to process
features that discriminate CS* and CS™ to execute the AAT
(Moors & De Houwer, 2000).

Method

Participants. A total of 35 adults participated for
course credits or monetary reward (€7). In all, 3 partici-
pants were excluded for lack of contingency awareness
(see the Exit Interview section; Cornwell, Echiverri,
& Grillon, 2007). (For full sample results, see the Supple-
mental Material available online.) The remaining 32 (23
females; mean age = 22.09 years; range = 18-31) were
randomly assigned to the experimental groups.

Stimuli and apparatus. Pictures (50 mm x 50 mm) of
a cube and a cylinder, depicted from four viewpoints
against a white frame (100 mm x 100 mm), served as CS*
or CS (counterbalanced across participants).
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The US was a 2-ms electric stimulation delivered
through two Ag electrodes to the wrist of the nonpre-
ferred hand (Effting & Kindt, 2007).

For the AAT, the same objects as for conditioning were
used. However, the surrounding frame differed between
groups. For the relevant feature group, each object was
surrounded by the same frame as during conditioning.
For the irrelevant feature group, objects were depicted
against a landscape (100 mm x 55 mm) or portrait (55
mm x 100 mm) frame.

CS and US measurements. During fear conditioning,
US-expectancy ratings were recorded trial by trial, within
7 s after CS onset, on a scale from -5 (certainly no elec-
tric stimulus) to +5 (certainly an electric stimulus).

After the AAT, participants rated the valence of the CSs
(from -5, negative, to +5, positive), US pleasantness (from
=5, unpleasant, to +5, pleasant), US intensity (weak,
moderate, intense, enormous, unbearable), and US star-
tlingness (not, light, moderate, strong, too strong).

Procedure. For a schematic overview of the procedure,
see Table S2 in the Supplemental Material.

Preparation. After informed consent, shock elec-
trodes were attached and US intensity was individually
set at a level deemed “uncomfortable, but not painful.”

Fear conditioning. On-screen and oral instructions
indicated that pictures of two objects would be pre-
sented; one object always followed by an electric stim-
ulus, the other never followed by an electric stimulus.
Participants were asked to learn to predict after which
object an electric stimulus would occur. They indicated
their expectancy on a rating scale presented at the bot-
tom of the screen.

Each CS was presented eight times (two repetitions
per viewpoint, 16 trials in total) for 8 s. On CS* trials, the
US appeared 7.5 s after CS onset. Intertrial intervals (ITIs)
were 15, 20, or 25 s, with a 20-s mean. CS order was
semirandom (no more than two consecutive CS* or
CS trials).

Next, after a 3-min waiting period, shock electrodes
were removed and the AAT started.

AAT. The AAT consisted of two blocks of 20 trials
each (4 practice trials followed by 16 test trials). For
practice trials, 2 CS* and 2 CS  pictures were randomly
selected for each participant and presented once. For test
trials, each CS viewpoint (4 CS*, 4 CS) was presented
twice, in semirandom order (no more than two consecu-
tive CS* or CS™ trials).

On each trial, a white manikin figure (71 mm x 95
mm) appeared centered on the bottom or top half of a

black computer screen. After 1,500 ms, a CS picture was
presented, centered on the opposite half of the screen.

On-screen and oral instructions emphasized speed
and accuracy. Instructions, counterbalanced across par-
ticipants, differed according to group allocation and
block number. Participants in the relevant feature group
were instructed to move the manikin toward or away
from each object according to its identity (i.e., cube or
cylinder), with reversed instructions between blocks.
Participants in the irrelevant feature group were asked to
move the manikin according to the orientation of the
white frame (i.e., toward landscape and away from por-
trait or vice versa), with instructions switched between
blocks.

Participants moved the manikin upward or downward
by pressing the “Y” (labeled “T”) or “B” (labeled “1”) key,
respectively, on a standard computer keyboard. Upon a
response, the manikin started moving, to disappear after
500 ms. In case of an incorrect response, a red cross fol-
lowed at the manikin’s starting position for 500 ms; no
feedback followed after a correct response. The ITI was
2,000 ms. Time between CS picture onset and response
was measured as a dependent variable.

Exit interview. Upon completion of both tasks, eval-
uative ratings of CSs and US were obtained and contin-
gency awareness was assessed.

Statistical analyses. Ratings for US and CS characteris-
tics were analyzed using one-way analyses of variance
(ANOVAs). US-expectancy ratings were analyzed with a 2
(stimulus: CS*, CSY) x 8 (trial: 1-8) x 2 (group: relevant
feature, irrelevant feature) ANOVA, using Greenhouse-
Geisser correction as necessary, with stimulus and trial as
within-subject factors and group as the between-subject
factor. For the AAT, practice trials, test trials with incorrect
responses (5.37%), and test trials longer than 3,000 ms
(0.10%) were omitted from the analyses. For each partici-
pant, median RTs were calculated for each stimulus (CS*,
CS) by response type (approach, avoid) combination. RTs
were analyzed with a 2 (stimulus: CS*, CS) x 2 (response:
approach, avoid) x 2 (group: relevant feature, irrelevant
feature) ANOVA with stimulus and response as within-
subject factors and group as the between-subject factor.

Results and discussion

No group differences were observed in US or CS evalua-
tion or selected US intensity (Fs < 1.03; see Table S1
in the Supplemental Material). Figure S1 (in the
Supplemental Material) suggests the development of
differential US-expectancy (CS* versus CS") during condi-
tioning in both groups. This was confirmed by a signifi-
cant Stimulus x Trial interaction, 7(3.84, 115.08) = 61.48,
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p < .001, npz = .67, and a nonsignificant Stimulus x
Trial x Group interaction, F(3.84, 115.08) = 1.47, p = .34,
n’=.04.

Figure 1 shows that, in line with our predictions, par-
ticipants were faster to approach the CS™ and avoid the
CS* than vice versa, Stimulus x Response interaction, F(1,
30) = 7.41, p = .01, n > = .20, indicating that Pavlovian
conditioning successfully induced avoidance tendencies.
Paired ¢ tests indicated that participants were faster to
avoid the CS* than the CS’, #31) = 2.71, p = .01; no differ-
ences were found for approaching both CSs, #31) =
-1.51, p = .14. Furthermore, participants were faster to
approach the CS than avoid it, #31) = -3.78, p = .001,
whereas no differences were found for approaching ver-
sus avoiding the CS*, r < 1. However, unlike the interac-
tion effect, those simple effects do not lend themselves to
unambiguous interpretation (see Supplemental Material).

Of importance, the RT pattern did not differ between
groups, Stimulus x Response x Group interaction, F < 1.
Apparently, the tendency to avoid a fear-conditioned CS
is elicited also when task demands do not require pro-
cessing of stimulus dimensions relevant for predicting
threat, which attests to the automatic nature of such
avoidance tendency.

The present results might bear on the origins of exces-
sive avoidance in anxiety disorders. Our findings suggest
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that people may develop avoidance tendencies toward
essentially innocuous cues by mere association of those
cues with intrinsically unpleasant or dangerous events
even if avoiding those cues does not serve a direct pur-
pose in terms of dealing with the unpleasant event that
they are associated with. This provides a mechanism
through which an ever-increasing set of intrinsically
harmless stimuli might become objects of avoidance. The
automatic nature of such avoidance tendencies moreover
implies that they might occur most readily in situations
that allow little opportunity for conscious thought or in
individuals with limited cognitive control, creating room
for situational variability and individual differences in the
degree of excessive avoidance.

Experiment 2

Avoidance bebavior is notoriously persistent, because
of its self-perpetuating nature: CS avoidance prevents
people from experiencing that the CS will not be
followed by the US, thereby withholding individuals
from anxiety-correcting information and maintaining
CS-elicited fear (protection from extinction; Lovibond,
Mitchell, Minard, Brady, & Menzies, 2009). One way to
break this self-perpetuating cycle is by repeatedly pre-
senting the CS in the absence of the opportunity for
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Fig. 1. Experiment 1: Mean median RT in ms for the Relevant Feature (left panel) and Irrelevant
Feature (right panel) groups (error bars represent standard errors of the means).
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avoidance behavior, a technique known as exposure
treatment with response prevention.

Secondary avoidance tendencies are arguably less self-
perpetuating, given that they do not hinge on an actual
contingency with CS removal or US omission (see
Experiment 1). In Experiment 2, we evaluated the persis-
tence of conditioned CS-elicited avoidance tendencies by
testing whether they are sensitive to Pavlovian extinction
and renewal.

Fear extinction involves repeated presentation of a CS*
without US. Such a procedure typically leads to attenua-
tion of the conditioned fear response, providing ground
for therapeutic interventions such as exposure (Hermans,
Craske, Mineka, & Lovibond, 2006). However, condi-
tioned fear may be renewed when after extinction the
CS" is tested in a context different than extinction (e.g.,
Effting & Kindt, 2007). Such renewal suggests retention of
the original CS*-US memory throughout extinction and
has been used as a theoretical model for explaining
relapse of anxiety symptoms after successful exposure
treatment (Bouton, 2000).

To test for extinction and renewal, we extended the
conditioning procedure of Experiment 1 with an extinc-
tion phase that was performed in a different context
(Context B) than fear acquisition (Context A; see Effting
& Kindt, 2007). We assessed renewal by having one
group (ABA) perform the AAT in the acquisition context
(A), while the other group (ABB) performed the AAT in
the extinction context (B). Similar to Experiment 1, shock
electrodes were detached for the AAT. We expected
avoidance tendencies to be weaker in the ABB group
than the ABA group. As Experiment 1 revealed no
between-group differences, we used the irrelevant-
feature version of the AAT in Experiment 2, as it provides
the more automatic assessment of avoidance tendencies
and is least likely to be influenced by response
strategies.

Method

Participants. A total of 33 adults took part. Just 1 par-
ticipant was excluded for lack of contingency awareness,
leaving a sample of 32 (22 females; mean age = 21.94
years; range = 18-31). Participants were randomly
assigned to the ABA or ABB group.

Stimuli and context manipulation. We used the
same stimuli as in Experiment 1 (irrelevant feature group).
Contexts were manipulated by switching the room light-
ing on or off.

Procedure. The procedure was similar to that of Experi-
ment 1, with a few modifications (see Table S3 in the
Supplemental Material). Fear acquisition was followed
by an extinction phase, during which the different

projections of the CSs were presented five times each (40
trials total), without US. Instructions mentioned that one
object would sometimes be followed by an electric stim-
ulus whereas another object would never be. Extinction
was performed in a different context (B) than acquisition
(A). Group ABA then conducted the AAT in Context A,
group ABB in Context B (contexts were counterbalanced
across participants), both with shock electrodes detached.

Statistical analyses. Ratings for US and CS character-
istics were analyzed as before. US-expectancy ratings for
acquisition were analyzed with a 2 (stimulus: CS*, CS) x
8 (trial: al-a8) x 2 (group: ABA, ABB) ANOVA with stim-
ulus and trial as within-subject factors and group as the
between-subject factor. We tested for generalization of
acquisition to the extinction context with a 2 (stimulus:
CS*, CS) x 2 (trial: al, el) x 2 (group: ABA, ABB) ANOVA.
Fear extinction was evaluated using a 2 (stimulus: CS*,
CS) x 2 (trial: el-e20) x 2 (group: ABA, ABB) ANOVA.
Greenhouse-Geisser corrections were applied when
necessary.

For the AAT, test trials with incorrect (6.25%) and late
(0.97%) responses were excluded. Median RTs were sub-
jected to a 2 (stimulus: CS*, CSY) x 2 (response: approach,
avoid) x 2 (group: ABA, ABB) ANOVA.

Results and discussion

No significant group differences emerged for US and CS
characteristics, Fs < 1.12 (Table S1 in the Supplemental
Material).

During acquisition, differential US expectancies were
established, Stimulus x Trial interaction, /(3.42, 102.63) =
75.49, p < .001, n > = .72, similarly in both groups,
Stimulus x Trial x Group interaction, F(3.42, 102.63) =
1.38, p = .25, npz = .04 (see Figure S2 in the Supplemental
Material).

Switching context produced a decrease in differential
ratings from the last acquisition trial to the first extinction
trial, CS x Trial interaction, F(1, 30) = 515.80, p < .001,
npz = .89. Paired samples ¢ tests revealed that this was due
to an increase in CS’ ratings, #31) = -38.42, p < .001, d =
-13.8; the change for CS* was not significant, ¢ < 1.
Differentiation was still highly reliable on the first extinc-
tion trial, #31) = -19.95, p < .001, d = —7.16.

Differential expectancy ratings were successfully
extinguished, Stimulus x Trial interaction, F(3.30, 98.98) =
34.55, p < .001, npz = .54. Extinction differed between
groups, Stimulus x Trial x Group interaction, F(3.30,
98.98) = 3.14, p = .03, npz = .10. Although significant for
both groups, extinction was somewhat stronger in the
ABB than the ABA group (which, if anything, should
work against our hypothesis for the AAT). Nevertheless,
an additional 2 (stimulus: CS*, CS) x 2 (group: ABA,
ABB) ANOVA on ratings for the last extinction trial
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revealed a main effect of stimulus, F(1, 30) = 8.68, p =
.006, npz = .22, indicating higher CS* than CS™ ratings at
the end of extinction, but no group effects, Fs < 1.

For the AAT (Figure 2), a significant Stimulus x
Response x Group interaction was obtained, F(1, 30) =
5.57, p = .03, npz =.16. To decompose this interaction, we
conducted separate 2 (stimulus: CS*, CS) x 2 (response:
approach, avoid) ANOVAs for each group. For the ABA
group, the main effect of response was significant, F(1,
15) = 4.95, p = .04, npz = .25, as was the crucial Stimulus
x Response interaction, F(1, 15) = 4.92, p = .04, npz = .25,
indicating faster responses for approaching the CS and
avoiding the CS* than vice versa (main effect of stimulus
F < 1). Paired t tests showed that participants were faster
to approach than avoid the CS’, #(15) = -3.15, p = .007; all
other simple effects were nonsignificant, #s < 1.20 (but
see the Supplemental Materials, which may be found at
http://cpx.sagepub.com/content/by/supplemental-data).
For the ABB group, no significant effects were obtained,
Fs < 1.76. In combination, these results suggest that sec-
ondary avoidance tendencies established through
Pavlovian learning can be extinguished, but will renew
when conditioned fear cues are presented outside the
extinction context.
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Actual avoidance behavior can serve to maintain CS
fear through protection from extinction (Lovibond et al.,
2009), lending it a self-perpetuating nature. In clinical
practice, the persistence of avoidance behavior can be
disrupted through exposure treatment with response pre-
vention, which allows for corrective experiences. The
present results suggest, however, that even when persis-
tent avoidance triggered by a cue or situation is disrupted
and corrective information about that cue or situation is
acquired (extinction learning), cue-elicited avoidance
tendencies can readily recover upon a context switch.
This may in turn lead to a recovery of overt CS-elicited
avoidance behavior, which might provide an additional
mechanism to account for maintenance of cue-elicited
avoidance, in addition to the self-perpetuating mecha-
nism based on preservation of CS fear through protection
from extinction. Together, both mechanisms provide a
particularly strong drive toward persistence of condi-
tioned fear and avoidance.

General Discussion

We tested whether initially neutral cues will elicit
avoidance tendencies through their mere pairing with an

= Cs*
CS
950 ABB

900 -
850 -
800

750

Mean RTmd (ms)

700 -

650 -

600 -

Approach  Avoidance

Fig. 2. Experiment 2: Mean median RT in ms for the ABA (left panel) and ABB (right panel)
groups (error bars represent standard errors of the means).
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aversive outcome, in the absence of instrumental reinforce-
ment or an instrumental basis for avoidance. Experiment 1
showed that, following Pavlovian fear learning, participants
responded slower when they symbolically approached a
conditioned fear stimulus or avoided a conditioned safety
stimulus than vice versa. Experiment 2 showed that
although fear extinction resulted in the attenuation of
avoidance tendencies in the extinction context, a switch
to the acquisition context lead to their reappearance. Of
importance, avoidance tendencies did not reduce contact
with the CS* or affect US occurrence, something that past
theories would posit as necessary for observing avoid-
ance. In fact, in both experiments shock electrodes were
detached during the AAT, removing any instrumental
basis for avoidance behavior in terms of US anticipation.

We assessed avoidance tendencies in an RT task rather
than overt avoidance behavior. Even though emotion the-
ories regard action dispositions as central to emotions
(Frijda, 2010; Lang, 1985), such tendencies need not trans-
late into overt behavior. Dual process models, for instance,
advocate that although emotions involve an automatic
tendency to act (impulsive system), emotional impulses
can be regulated by cognitive evaluation processes oper-
ating under cognitive control (reflective system; Frijda,
2010; Strack & Deutsch, 2004). Therefore, assessment of
overt avoidance behavior might fail to find strong links
between fear and avoidance (e.g., Mineka, 1979).

The observation that conditioned fear is accompanied
by an automatic secondary avoidance tendency does not
imply that avoidance behavior occurs only in the pres-
ence of fear. Evidence suggests that with prolonged
instrumental reinforcement of avoidance responding,
stable avoidance behavior can be maintained even when
the fear for the CS has waned (Herrnstein, 1969; Rachman,
1977). Neither do our data suggest that primary avoid-
ance ever occurs for other reasons than instrumental
learning. As such, our findings neither contradict an
expectancy-based account of primary avoidance nor rule
out expectancies as a possible source for secondary
avoidance. They merely suggest that CS avoidance can
be established through mere Pavlovian association and
expressed in the complete absence of either fear reduc-
tion or the expectation of a negative outcome.

We may not be able to completely rule out all instru-
mental basis for the observed avoidance tendencies.
Shock electrodes were detached during the AAT and
approach and avoidance responses had to be made
equally often, so that participants got to experience that
symbolic approach and avoidance responses had no dif-
ferential contingencies with outcome omission. Also,
moving the manikin toward or away from the pictures
did not affect their presentation duration or size. This all
notwithstanding, it is probably impossible to definitively

rule out an instrumental basis for the observed effects;
research has yielded remarkable examples of how behav-
ior that was seemingly under Pavlovian control turned
out to be instrumental in nature and vice versa (Hearst &
Jenkins, 1974). Future studies could try to further disen-
tangle the Pavlovian versus instrumental basis of the
effects reported here, for instance by assessing the effect
of instrumental punishment on automatic conditioned
avoidance tendencies (see Coleman & Gormezano, 1971).
Specifically, following Pavlovian conditioning, an aver-
sive US could be presented upon avoidance of the CS* or
approach of the CS’ in the AAT. If the avoidance tendency
reported here is not instrumental, results should be simi-
lar to an unpunished version of the AAT. If it is instru-
mental, RTs should reveal a main effect of approach
versus avoidance rather than a CS by response interac-
tion as observed here.

A potential limitation of Experiment 2 concerns the
lack of control for context familiarity that is often included
in animal renewal studies. Such control is particularly
important for establishing the cognitive mechanisms
underlying renewal; it is perhaps less important for the
present purpose of using renewal as a laboratory model
for return of fear after exposure treatment.

On a methodological level, when aiming for a com-
prehensive assessment of fear in laboratory research, the
inclusion of avoidance tendencies should perhaps be
considered.

Finally, in terms of intervention, targeting conditioned
avoidance tendencies, through retraining, could augment
the therapeutic efficacy of exposure treatment for anxiety
disorders. Therapeutic application of such intervention
seems feasible, given that action tendency modification
has recently been demonstrated to improve social behav-
ior in individuals with elevated social anxiety symptoms
(Taylor & Amir, 2012) and has therapeutic effects in other
types of dysfunctional behaviors (e.g., heavy alcohol use;
Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011).
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