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GENERALIZED IMPLICIT FEAR ASSOCIATIONS IN
GENERALIZED ANXIETY DISORDER

Andrea Reinecke, Ph.D.,1� Eni S. Becker, Ph.D.,2 Juergen Hoyer, Ph.D.,3 and Mike Rinck, Ph.D.2

Background: Cognitive schema theories of anxiety postulate that higher-level
cognitive processes such as attention and memory are guided by underlying
distorted fear associations. While numerous studies investigated these disorder-
specific, biased processes, hardly any research addressed the underlying schemata
themselves. In particular, no study has ever addressed implicit fear associations
in Generalized Anxiety Disorder (GAD). In addition, no study has ever
experimentally investigated the clinical observation that in GAD, patients’
worry processes seem to be triggered by a broad range of materials, even by
neutral or positive stimuli. Methods: We used a Single Target Implicit
Association Task (STIAT) to investigate implicit associations and stimulus
generalization with clearly negative worry-related words (e.g., cancer, bank-
ruptcy) and neutral words that are only indirectly related to worry topics (e.g.,
doctor, bank). Participants were 39 GAD patients and 23 healthy controls.
Results: In line with our expectations, both groups showed negative implicit
associations with negative target words, and only GAD patients also associated
neutral words with negative attributes. Conclusions: These results support the
hypothesis that GAD patients’ fear associations generalize to stimuli that are
only peripherally related to the core of their worries. Depression and Anxiety
27:252–259, 2010. rr 2010 Wiley-Liss, Inc.
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Generalized Anxiety Disorder (GAD) is character-
ized by excessive worry concerning a broad range of
topics. Although patients experience these worrying
thoughts as highly aversive and uncontrollable,[1] they
primarily seem to function as an avoidance strategy in
emotional processing. More recent models of GAD[2–4]

postulate that worry—a predominantly cognitive strat-
egy—serves to avoid prolonged confrontation with
intrusive images of feared catastrophes and to down-
regulate high levels of physiological and emotional
arousal caused by these images. This is confirmed by
empirical studies showing that worrying reduces the
somatic component of anxiety.[5,6] Therefore, worrying
is directly negatively reinforced by an immediate
successful suppression of negative arousal, which in
turn leads to increased worrying. As worry compro-
mises emotional processing and habituation, it is also
related to an increase in the frequency of intrusions,
leading more and more toward a GAD diagnosis. With
a life-time prevalence of 5–6%,[7] the disorder not only
occurs quite often, it also involves enormous human

and economic burden.[8] It is also estimated that more
than 80% of GAD patients fulfil diagnostic criteria for
at least one additional DSM diagnosis.[9,10]
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To date, the basic factors of successful treatment of
generalized anxiety are poorly understood. Despite
highly standardized and rationalized therapy ap-
proaches, not all patients benefit from treatment, and
evidence shows that GAD is the least effectively treated
anxiety disorder.[11,12] Recently, cognitive factors have
been emphasized as an important key factor in the
etiology and treatment of generalized anxiety and other
anxiety disorders.[13–16] Cognitive models of anxiety
assume that cognitive fear schemata guide anxiety-
specific information processing. Thus, detailed knowl-
edge of these processing biases and underlying
schemata is important for the enhancement of diag-
nostic assessments and therapeutic approaches, as well
as for predictions of disorder onset and relapse.
Nevertheless, while a few studies addressed these basic
schemata in analog social[17] and phobic anxiety[18,19]

and patients with panic disorder,[20] no study ever
investigated fear schemata in GAD patients.

For instance, the bio-informational theory of Lang
et al.[21] postulates that fear is coded in memory as a
network of mutually activating information units.
These units include information about emotion-related
situations (e.g., partner on a business trip), stimuli (e.g.,
news report of an accident) and responses (e.g.,
physiological, behavioral). Importantly, this fear net-
work can be activated by any input that matches the
stored representations at any of these levels and, thus,
does not depend on a real existing stimulus.[21] As the
amygdala is connected with the network, fear reactions
can be triggered automatically and independently, even
before a stimulus is consciously processed.[22]

In GAD, the fear network seems to be rather
encompassing. As a result, even neutral or pleasant
situations and stimuli are capable of activating the fear
network. Clinical practice provides numerous examples
that the fear networks in GAD patients are easily
triggered, for instance by a news report (Is it my partner
who is involved in the accident on the M40?), a phone call
with a friend (Will we always stay friends?), or a routine
health check (Could I have cancer?). It is assumed that
excessive control behavior (one of which is worry) and,
thus, failure to experience habituation,[23] create more
and more generalized triggers of the worry process.[14]

However, in contrast to these widely acknowledged
experiences from clinical settings, no empirical study
has ever addressed the proposed stimulus general-
ization in GAD experimentally. Instead, our knowledge
of implicit GAD schemata is restricted to indirect
conclusions from research on information processing
biases: So far, most empirical studies addressed the
consequences of cognitive fear schemata, for instance
biases in attention, memory, or interpretation, instead
of the schemata themselves.[24] A few of these studies
do indeed point to the existence of a broad, generalized
fear network in GAD, because they show biases for a
wide range of emotional stimuli.[25]

The assessment of fear networks in GAD patients
has become possible through the development of

performance-based reaction time (RT) tasks.[26] These
tasks are designed to reflect affective associations
with minimal influence of intentional processes. Fre-
quently, these tasks measure how strongly a target
category (e.g., spiders) is associated with an attribute
category (e.g., unpleasant) relative to a second attri-
bute category (e.g., pleasant). One of these tasks is the
Single Target Implicit Association Task (STIAT),[27] which
is highly similar to the Single Category Implicit
Association Test.[28] In the STIAT, latencies of
responses to three different stimulus types are mea-
sured, using only two response keys. Compared to the
frequently used Implicit Association Test (IAT)[29] the
STIAT is advantageous in that it allows to measure
implicit associations with a single target category (e.g.,
spiders), without the need for a second target category.

In the first practice block of a STIAT, participants
use the two keys to categorize attribute words (e.g.,
beauty, anxiety) into pleasant versus unpleasant words.
In a second practice block, they learn to respond with
one of the two keys whenever a target word is shown,
for instance, words related to spiders such as ‘‘spider,’’
which might always require pressing the ‘‘unpleasant’’
key. Thus, these words do not require a categorization,
just a simple reaction. In the two critical test blocks of
the STIAT, the two tasks are combined: participants
continue categorizing attribute words into pleasant
versus unpleasant ones, and they continue responding
to the target words. As targets, stimuli are used whose
implicit evaluation is intended to be measured. In one
of the two critical test blocks, participants always react
to these target words with the ‘‘pleasant’’ key, in the
other test block with the ‘‘unpleasant’’ key. Target
words can be defined by a specific category (e.g.,
spider-related words[27]) or by surface characteristics
(e.g., lowercase words[28]). Results of previous studies
show that individuals react more quickly to negatively
associated targets with the negative key compared to
the positive key. Successful applications of the STIAT
in the context of health behavior have already been
reported.[30–32] To the best of our knowledge, however,
no study ever used this task or another one to assess
disorder-specific implicit fear associations in GAD.

In this article, we present data on the application of a
STIAT to assess implicit fear associations in GAD. At
the same time, this is the first study that taps into fear
schemata in GAD at all. To disguise the stimulus
feature of interest (i.e., the content of the target words)
and, thus, make the task more indirect, the instructions
defined targets by surface characteristics (i.e., ‘‘react to
all red-printed words’) instead of meaning. These
target words were particularly carefully selected. So far,
research on cognitive biases in GAD usually employed
unspecific stimulus materials, for instance emotional
facial expressions or general fear-related words.[25,33–35]

In this study, we particularly emphasized the presenta-
tion of individually selected, GAD-relevant words.
Therefore, there were three versions of the experiment,
each tailored to one of the typical main worry topics of
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GAD patients: relationships, health, and finances. Each
patient worked on the version that matched his or her
main problem best. In addition, we designed the
stimulus words so that they would allow for the
investigation of stimulus generalization in GAD. Thus,
the stimulus words for each topic consisted of clearly
negative worry-related words from the content areas of
relationships, health, and finances (e.g., divorced,
cancer, bankruptcy) as well as neutral words from the
same content areas (e.g., daughter, doctor, bank). We
assume that the latter are indeed emotionally neutral
for healthy controls (HCs), but negatively connoted for
GAD patients. Therefore, we hypothesized that both
patients and HCs would exhibit negative associations
with the clearly negative, worry-related words, while
only GAD patients would show negative associations
with neutral, potentially worry-related words. The
latter result would indicate that the fear network in
GAD patients is indeed so elaborated that it includes
also neutral worry-related words.

METHODS

PARTICIPANTS

Thirty-nine patients with GAD (GADs) and 23 HCs participated.
Patients were recruited from the waiting list of the Dresden
University of Technology outpatient clinic for psychotherapy.
DSM-IV diagnoses were assessed using the Composite International
Diagnostic Interview (CIDI).[36] Nine patients additionally fulfilled
DSM-IV criteria for major depression, one for dysthymia, two for
specific phobia, and one each for social phobia and panic disorder. On
an average, patients scored M 5 59.7 (SD 5 8.8) on the Penn State
Worry Questionnaire (PSWQ),[37,38] M 5 14.3 (SD 5 7.0) on the
Beck Depression Inventory (BDI),[39,40] and M 5 136.7 (SD 5 23.9)
on the Meta Cognition Questionnaire (MCQ).[41,42] HCs were
recruited via newspaper ads. They were screened for psychiatric
diagnoses using the ‘‘Diagnostisches Interview bei psychischen
Stoerungen’’ (F-DIPS),[43] which is the German version of the
Anxiety Disorders Interview Schedule for DSM– IV (ADIS).[44] They
were required not to clinically or subclinically fulfil the criteria of any
DSM-IV diagnosis, and not to fulfil any of the criteria for a GAD
diagnosis. The two groups were matched with respect to educational
level, age, and gender (years of education: GADs M 5 14.4, SD 5 2.2;
HCs M 5 14.4, SD 5 1.9, t(60) 5 0.07, P 5.948; age: GADs M 5 46.2,
SD 5 13.4; HCs M 5 40.7, SD 5 13.8, t(60) 5 1.54, P 5.128; gender:
GADs 74% female; HCs 61% female, w2(1) 5 0.27, P 5.393).

MATERIALS AND APPARATUS

In this task, attribute words and target words were used. The
attribute words consisted of two sets of eight generally pleasant words
(set 1: cheery, fabulous, fascinating, joy, nature, pleasure, spectacular,
sunrise/ set 2: beauty, coziness, flowerage, gorgeous, gratifying,
marvellous, miracle, springlike, wonder) and eight unpleasant, fear-
related words (set 1: agitated, anxiety, dizziness, jumpy, nervous,
palpitation, strain, weary/ set 2: anxious, concerned, fear, nervousness,
numb, stroke, tense, tired) each. The presentation of the two sets was
counterbalanced across participants. All attribute words were
presented in black color and font size 24. As target words, three
different sets of word stimuli were used, related to the worry topics of
relationships, health, or finances. These specific worry domains were
selected based on earlier research showing that they are—although to

a stronger degree in GAD patients—the most frequent areas of worry
among both GADs and controls.[4,45,46] Before an experimental
session, participants were presented with these three topics and
instructed to choose their individual main worry with respect to its
frequency and intensity, or indicate if none of the areas were subject
to worries. All participants were able to choose a main worry domain.
Each patient worked with only one word set, selected to match his or
her main worry topic. This way, the relationship words were used for
51% (N 5 20) of GADs and 48% (N 5 11) of HCs, health words for
39% (N 5 15) of GADs and 22% (N 5 5) of HCs, and finance words
for 10% (N 5 4) of patients and 30% (N 5 7) of controls. For each of
the three worry topics, two target word sets existed, and their
presentation was counterbalanced across participants. Each target
word set consisted of eight neutral words (relationship set 1:
appointment, granny, kinship, marriage, neighbors, relatives, siblings,
son/ set 2: chumminess, daughter, father, friend, grandchild, grandpa,
matrimony, upbringing; health set 1: doctor, examination, medic,
pharmacy, pulse, sickness certificate, tablet, vaccination/ set 2: blood
pressure, check-up, diagnosis, doctor, doctor’s appointment, health
insurance, medication, nurse; finances set 1: bank assistant, cash
payment, check, direct debit, interest, pension, savings, stock market/
set 2: cash machine, bank, bank account, interest rate, loan contract,
money, payment, savings) and eight negative words (relationship set 1:
deserted, dispute, divorced, indignity, infidelity, lonesome, outsider,
parting/ set 2: alone, argument, ingratitude, loneliness, offended,
reject, separated, widowed; health set 1: cancer, emergency doctor,
death, incurable, intensive care, nursing case, pain, sick/ set 2:
accident, die, disability, disease, emergency room, fatal, high-
maintenance, melanoma; finances set 1: bust, debts, demand note,
execution, impoverished, market crisis, moneyless, welfare case/ set 2:
bankruptcy, indebted, marshal, order to pay, rent increase, ruin, social
benefits, poverty). They were printed in red color and font size 24.
The valence and topic-relatedness of all stimulus words was
established in a pilot study with a group of healthy participants
who did not participate in the experiment reported here.

PROCEDURE

At the beginning of the experimental session participants com-
pleted the Inventory to Diagnose Depression questionnaire (IDD)[47] and
the trait form of the State-Trait Anxiety Inventory (STAIT).[48] The
state form (STAIS) was given before and after the experimental task.
The STIAT experiment involved a sequence of five blocks: (a) one
attribute categorization block, and (b) four combined blocks that
required simultaneous categorization of attributes and targets. Each
word stimulus was preceded by a fixation cross for 500 msec and was
shown until a response was made. At the beginning of the experiment,
all subjects performed the attribute block. Participants had to categorize
the attribute words according to their valence. They were asked to
press one of two keys in response to pleasant words (‘‘pleasant key’’)
and the other key in response to unpleasant words (‘‘unpleasant key’’).
The general term ‘‘unpleasant’’ was used in the instructions, although
all unpleasant words were specific in that they were fear related (rather
than, e.g., related to sadness or disgust). The assignment of the left
and the right key to ‘‘pleasant’’ and ‘‘unpleasant’’ was counterbalanced
across participants. Stimuli in this block were eight positive and eight
fear-related attribute words, each one presented twice in pseudo-
randomized order.

Afterwards, subjects were presented with four attribute-target-
combination blocks. In these blocks, attribute words and target words
appeared in a mixed random order. In each of these blocks, attribute
words were presented in 48 out of the 64 trials, and participants
continued to classify these words according to their valence by
pressing either the pleasant key or the unpleasant key. The remaining
one quarter of trials were target trials. Targets were distinguishable
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from attributes by their red print color. Participants did not
categorize these words, instead they always responded to them by
pressing the same key. In two out of the four combination blocks,
they were asked to always respond by pressing the left key, in the
other two blocks by pressing the right key. Moreover, in two of the
four combination blocks, the negative worry words (e.g., accident)
were used as target words. In the other two blocks, the neutral worry
words (e.g., doctor) were shown. Thus, two of the combined blocks
allowed a GAD-compatible reaction to the targets (negative targets
and fear-unpleasant key, neutral targets and fear-unpleasant key), and
two blocks required a GAD-incompatible response (negative targets
and pleasant key, neutral targets and pleasant key). In each block, half
of the trials required responding with the pleasant key and half
required the unpleasant key. To this end, each block contained 16
attribute words that required the same response as the 16 target
words, while 32 attribute words required the opposite response. The
order of the four blocks was counterbalanced across participants, such
that each of four possible orders was used equally often: they started
with either the two blocks containing the negative targets or the two
blocks containing the neutral targets. Within each half, they
encountered the compatible or the incompatible block first. The
experiment was conducted on an Apple Macintosh computer with a
17 in screen and a resolution of 1024� 768 pixels.

After the STIAT task, participants gave explicit valence ratings for
the target words of all three domains on a 7-point scale ranging from
�3 (very unpleasant) to 13 (very pleasant).

RESULTS
QUESTIONNAIRES

The mean questionnaire scores for the two groups of
participants are presented in Table 1. While depression
(IDD), trait anxiety (STAIT) and state anxiety (STAIS)
scores fell within normal range in the HC group,
GADs showed significantly higher depression and trait
anxiety scores than HCs.

EXPLICIT TARGET VALENCE RATINGS

Mean valence ratings were calculated for neutral and
negative targets in each of the three worry domains
relationships, health, and finances, see Table 2A. These
means were subjected to one-sample t-tests using the
mean valence category 0 as the test value, separately for

each group, to classify them as positive, neutral, or
negative. In both groups, negative targets were rated
as negative in all three worry domains, GADs: all
t(37)414.66, all Po.001, HCs: all t(22)410.12, all
Po.001, and neutral targets were rated as positive in
all three domains, GADs: all t(37)42.74, all Po.05,
HCs: thealth(22) 5 1.98, P 5.060, other two t(22)43.77,
both Po.001. GADs rated negative targets in the
domain relationships as significantly more negative than
HCs, t(60) 5 2.03, P 5.048. In contrast, the groups did
not differ with respect to their ratings for negative
targets in the health and finances domain, both
t(60)o1.31, both P4.197, nor for any of the three
neutral categories, all t(60)o1.54, all P4.129.

Results were similar when only the participants’ main
worry domains were considered in the comparison of
negative versus neutral target ratings in the two groups,
see Table 2B. Negative targets were evaluated as
negative by both groups, whereas neutral targets were
categorized as positive, all t(37/22)42.63, all Po.05.
While the groups did not differ in their ratings of
neutral targets, t(60) 5 0.55, P 5.588, there was a non-
significant trend of GADs to perceive negative targets
of their main worry domain as more negative than
HCs, t(60) 5 1.93, P 5.059.

IMPLICIT ASSOCIATION EFFECTS

Error rates were low (total 3%), and did not differ
between groups or conditions. Therefore, only RTs of

TABLE 1. Questionnaire scores (means, standard
deviations) in the GAD group versus the HC group

GADs HCs sign. of t-test

IDD 13.5 2.9 .000
(7.4) (2.4)

STAIT 54.6 34.2 .000
(5.1) (5.1)

STAIS pre 45.7 45.5 n.s.
(3.3) (5.5)

STAIS post 45.5 45.4 n.s.
(2.4) (2.4)

IDD, Inventory to Diagnose Depression, STAIT, State Trait Anxiety
Inventory—Trait form, STAIS, State Trait Anxiety Inventory—State
form.

TABLE 2. Explicit valence ratings (means and standard
deviations) in the two groups for A) all negative versus
neutral target words used in the three experimental
conditions, and B) for individuals’ main worry topic only

GADs HCs sign. of t-test

(A)
Relationships
Negative �2.0 �1.5 .048

(0.7) (0.7)
Neutral 1.5 1.2

(0.7) (0.8) n.s.
Health
Negative �2.1 �1.9

(0.6) (0.8) n.s.
Neutral 0.5 0.4

(0.7) (0.5) n.s.
Finances
Negative �2.4 �2.2

(0.7) (0.7) n.s.
Neutral 0.4 0.3

(0.7) (0.7) n.s.
(B)
Main worry
Negative �2.2 �1.8 .059

(0.7) (0.9)
Neutral 0.7 0.6

(1.1) (1.0) n.s.
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correct responses to target trials were used. All
incorrect responses and attribute trials were discarded
from the data set before the analyses. Previous STIAT
studies varied in whether attribute trials were analyzed
or not, and which scores were computed from them.
Here, attribute trials were not analyzed because their
number was confounded with the experimental condi-
tions: To ensure that both responses always occurred
equally often, the attributes which did not require the
same response key as the targets always appeared twice
as often as the attributes which did. In contrast, when
analyzing only the target trials, responses to identical
stimuli can be measured in all experimental conditions.
Therefore, we decided to use the ‘‘cleanest’’ analysis,
which is limited to the target trials. For each
participant, we calculated four median RT scores, one
score each for each combination of target word (neutral
versus negative words) and response key (pleasant
versus unpleasant). STIAT scores were then calculated
for each word type by subtracting the median RT
yielded with the pleasant key from the median RT
yielded with the unpleasant key. This way, negative
STIAT scores indicate that responses with the un-
pleasant key were faster than responses with the
pleasant key, suggesting the predicted negative associa-
tion of target words with fear. The internal consistency
of these STIAT scores was computed by treating target
stimuli as items, yielding Cronbach’s a5 .34, a value
not unusually low for indirect measures of associations.
The STIAT scores were then subjected to a 2 (neutral
versus negative targets)� 2 (start block neutral versus
negative)� 2 (GADs, HCs) ANOVA and follow-up
t-tests. Means and standard deviations of the RTs per

group, target type and response key as well as the
STIAT effects are shown in Table 3.

The results of the analyses revealed that as predicted,
the participants showed a negative association with
negative target words. This was true for GADs:
t(38) 5 4.07, Po.001, d 5 0.93, and for HCs as well:
t(22) 5 3.37, Po.01, d 5 1.0. In contrast, and also as
predicted, neutral target words were negatively asso-
ciated in GADs, t(38) 5 3.80, P 5.001, d 5 0.86, but
not in HCs, t(22) 5 0.57, n.s., d 5 0.17, yielding a
significant interaction of target type and group,
F(1,60) 5 5.17, Po.05, Z2 5 .08. As predicted, for
HCs the STIAT score was significantly more negative
for negative targets than for neutral ones, t(22) 5 4.06,
P 5.001, d 5 0.94. For GADs, the STIAT scores for
negative and neutral targets did not differ from each
other, t(38) 5 0.41, n.s., d 5 0.09. Accordingly, HCs
and GADs showed similarly negative associations with
negative targets, t(60) 5 0.16, n.s., d 5 0.04, while the
GADs’ associations with neutral targets were signifi-
cantly more negative than those of HCs, t(60) 5 2.94,
Po.01, d 5 0.81. These results did not depend on
whether participants started with a block of neutral or
negative targets. There was no significant main effect
of the variable start block, F(1,58) 5 0.06, P 5.802,
Z2 5 .00, nor did any interactions with this factor reach
significance, all F(1,58)o1.93, all P4.171, all Z2o.03.

DISCUSSION
To our knowledge, this study is the first to show that

GAD is characterized by biased associations related to
normatively neutral stimuli. The STIAT used in this
study showed that both GAD patients and HCs
associate negative target words (e.g., cancer, accident)
more strongly with negative, fear-related attributes than
with positive attributes. This finding is hardly surpris-
ing, and it may be taken as validation of the STIAT. The
more important finding for theoretical models of GAD
is that only the GAD patients exhibited a similarly
strong negative association for neutral words related
to their main worry topic (e.g., diagnosis or doctor),
although they explicitly rated these words as positive.

These results support the hypothesis that GAD
patients extend their fear associations to stimuli that are
only indirectly related to the originally feared situa-
tions or objects. The striking dissociation between
explicit and implicit evaluations of these stimuli there-
by indicates a highly automatic nature of the general-
ization process. For instance, a patient might be afraid
of a family member being diagnosed with a fatal
disease. Not only does the name of the disease, for
instance cancer, trigger worrying, but also the thought
of any health-related topic, for instance the explicitly
positively evaluated word health itself. Thus, fear
becomes increasingly connected with more peripheral
stimuli, and this generalization process explains why
even neutral or positive stimuli can provoke worry and
fear in GADs. As postulated by cognitive models of

TABLE 3. (A) Reaction times in ms (means and
standard deviations) in the two groups to negative and
neutral targets with the pleasant versus unpleasant
response key, and (B) STIAT scores (means and standard
deviations) for negative and neutral target words

GADs HCs

(A) Reaction times
Negative
Pleasant key 844 763

(170) (122)
Unpleasant key 784 699

(139) (114)
Neutral
Pleasant key 803 713

(166) (133)
Unpleasant key 855 707

(208) (131)
(B) STIAT effects
Negative �60 �63

(91) (90)
Neutral �52 6

(86) (55)

A positive score indicates a positive association with the target word;
a negative score indicates a negative fear association.
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anxiety,[9] this generalization is supported by a lack of
habituation: patients cancel emotional processing
before a problem is solved or the fear has decreased.[49]

This forceful emotional suppression may relieve the
patient for a short time, but in the long run, it will lead
to stimulus generalization and an increase of intrusions
and worry.[50,51] As far as we know, the current study is
the first to demonstrate this generalization effect in
GAD experimentally.

It has been postulated that activation of the fear
network is a necessary prerequisite for the occurrence of
processing biases.[52] Therefore, it could have been
argued that we should have found negative associations
for neutral worry-related words in GADs only after the
previous presentation of clearly negative, worry-related
words. However, this was not the case: participants who
started with a negative target block did not show larger
STIAT effects than those who started with a neutral
block. This might indicate that the neutral target words
themselves are capable of activating the GADs’ fear
network, although one has to keep in mind that this
analysis may suffer from a lack of power.

These current results add to our knowledge of fear
associations underlying biased cognitive processes such as
attention, memory, and interpretation in anxiety disor-
ders.[34] Moreover, they might open up new ways for the
treatment of these disorders. Recently, many researchers
have begun to develop re-trainings of biased cognitive
processes such as attention[53] or interpretation,[54] in an
attempt to identify the causal role of these processes as
well as to augment existing therapies. The results reported
here suggest that it might be worthwhile to also use
indirect measures of fear associations such as the STIAT
to train positive implicit associations towards fear-related
stimuli, employing basic mechanisms of evaluative con-
ditioning.[55] To this end, modified versions of the tasks
have to be developed, which are suitable for changing
rather than measuring implicit associations. The STIAT,
for instance, could be modified such that neutral, worry-
related words always require a positive response. Future
studies will have to explore the utility of this approach.

Some limitations and unanswered questions need to
be addressed as well. Given that negative target words
directly represented the patients’ core worry, one might
wonder why we failed to find more negative evaluations
in patients than in HCs. Also, it might seem surprising
that there was no difference between negative and
neutral target words in the patient group. The latter
result might suggest that the implicit fear network in
GAD is indeed so elaborated that neutral, only
indirectly worry-related words are as negatively asso-
ciated as negative words. On the other hand, both
results might indicate that the STIAT is not sensitive
enough to capture subtle differences between nega-
tively associated stimuli. The low internal consistency
of the current STIAT (which it shares with many RT
tasks in which stimulus contents is task-irrelevant) may
contribute to this lack of sensitivity. Therefore, the lack
of differences needs to be interpreted with caution.

Despite our attempt to tailor the relevance of
the stimulus materials to the participants’ individual
concerns, one might argue that the choice of only three
worry domains might have been too limited. Indeed, it
might have been the case that, for some participants,
another domain might have been the most central one.
However, at least one domain was important for all
GADs and HCs who participated in this study. There-
fore, we can be sure that all participants received a
domain that was relevant to him or her.

Although the present study confirms differences between
GADs and HCs in automatic implicit evaluations of neutral
targets, it is possible that the results reflect a more basic
element of anxiety that is necessary, but not sufficient for a
GAD diagnosis, such as dysfunctional emotion regulation.
Therefore, it would be premature to conclude that the
effect found here is exclusive to GAD. Follow-up studies
that assess implicit associations in different anxiety disorders
should shed more light on this question of disorder-
specificity. Moreover, strictly speaking, RT measures like
the STIATcannot tell us whether the GADs’ fear network
is more elaborated, whether it is more strongly activated, or
both. Fortunately, these are only different theoretical
conceptualizations of the same important clinical phenom-
enon, which our study demonstrated. Finally, the STIAT
used here was effective in measuring biased implicit fear
associations in GAD. However, this does not necessarily
mean that the observed STIAT scores are also useful for
measuring treatment effects, predicting treatment success,
or predicting relapse after treatment of GAD. Additional
research is essential to determine the usefulness of indirect
measures of fear associations in these contexts. Previous
results of pre-post treatment studies with phobic patients
are highly encouraging in this respect.[56–58]

Despite the limitations just mentioned, the current
study adds to our understanding of the relation between
clinical symptoms and cognitive processes. It supports the
assumption of cognitive schema models of anxiety that
distorted information processing is based on disorder-
specific fear networks. Thus, this approach allows for
a closer look into the ‘‘affective black box,’’ and
it encourages further research into its relevance for
improved treatments of anxiety.
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