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Moin,

It is a pleasure to welcome you at the EMHFC 2017 in Jesteburg, south of Hamburg.

We are excited about the schedule this year, which includes six different sessions
spanning across different topics and methods on fear conditioning in humans.
Moreover, we accommodate about 50 poster presentations, in two sessions providing
the opportunity to dive deep into data and discussions. For the first time, a teaser
for some of these posters will be offered in a short Poster-Blitz, allowing presenters
to share their excitement for their study with the general audience. As poster
contributions from young researchers represent a key aspect of this meeting two
posters prizes will be awarded.
This year, we are able to host two exceptional keynotes from Jennifer Britton and
Stephen Maren. These keynotes reflect the translational span that can be reached in
the field of fear conditioning, from basic science in rodents to applied developmental
research in humans.
As a novel format, you are invited to actively participate at the plenary discussions
on day 3, which offer the opportunity to debate on current challenges in the field
with the field.

We hope that this meeting will again foster open and constructive discussions across
labs and thereby follow the initial spirit of the European Meeting on Human Fear
Conditioning.

The organisation committee

Christian Büchel
Jan HaaEer
Tina Lonsdorf
Mareike Menz

Moin (pronounced ["mOin]), is a Low German and Plattdüütsch greeting from Northern Germany,
meaning hello and in some places goodbye. Moin is used at all times of day, not just in the morning.
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All sessions take place in Room 108 & 109 
(“Ahorn I & II”).


DAY 1
12:00 Arrival & Fingerfood
12:45 PI session (Location: TBA)


Young researcher meeting (Location: Room 108 & 109)

14:00 Welcome address

14:15 First Session: Avoidance 

Session Chair: Tom Beckers 

Bram Vervliet - Temporal dynamics of relief in avoidance conditioning and 
fear extinction: Experimental validation and clinical relevance


Andre Pittig - The acquisition of fear and avoidance in approach-avoidance 
Conflicts


Floris Klumpers- Inter-individual difference in the risk for anxiety: findings 
from a novel costly fearful avoidance paradigm

15:25 ——Coffee Break ——
15:55 Second Session: Neurobiology of threat learning 

Session Chair: Oliver Wolf 

Tina Lonsdorf - Individual differences in discriminating danger and safety: 
Specificity to trait anxiety beyond other measures of negative affect and 
mediation of autonomic effects via the amygdala


Valerie Kinner - Cortisol promotes the neural underpinnings mediating fear 
recovery

Victor Spoormaker - Pupil dilations during human fear conditioning track 
activity in dorsal anterior cingulate a case for cognitive threat appraisal

17:05 ——Short Break ——

17:20 Keynote from Stephen Maren: Brain circuits regulating fear

18:50 Poster-Blitz

19:10 ——Dinner (Location: Restaurant)—— 

20:30 Poster & Wine

EMHFC 
EUROPEAN MEETING ON HUMAN FEAR CONDITIONING 

HAMBURG // 8.-10. MAY // 2017



DAY 2
——Breakfast (Location: Restaurant)——

9:00 Third Session: Social transmission of threats 

Session Chair: Jan Haaker 

Andreas Olsson - Social learning of threat and safety 

Florian Bublatzky - Verbal communication about threat and safety 
contingencies: A person perception perspective


Björn Lindström - Social to instrumental transfer of fear


Gaëtan Mertens - A review on the effects of verbal instructions in human fear 
conditioning: Behavioral findings, theoretical considerations and clinical 
opportunities

10:30 ——Coffee Break ——
11:00 Fourth Session: Generalisation 

Session Chair: Simon Dymond 

Marta Andreatta - Is generalization of contextual anxiety modulated by the 
BDNF polymorphism?


Ann Meulders - The concept of contexts in pain: generalization of contextual 
pain-related fear within a de novo category of unique contexts


Selim Onat - Temporal Dynamics of Aversive Learning and Generalization in 
Amygdala

12:00 ——Lunch ——

13:30 Keynote from Jennifer Britton: Different perspectives of fear conditioning 
across development: Attention, Appraisal, Threat Discrimination

15:00 Poster-Blitz

15:20 Poster & Coffee

16:50 Fifth session: Novel approaches 

Session Chair: Joke Baas 

Markus Junghöfer - Convergent electrophysiological and hemodynamic 
effects of MultiCS conditioning


Erik Müller - Electrocortical responses to conditioned threat in virtual reality


Tanja Michael - The influence of cortisol on memory consolidation in a novel 
fear conditioning paradigm with aversive film clips

18:15 Team challenge

20:00 ——Dinner ——



check for updates: http://emhfc.blogs.uni-hamburg.de/annual-meetings/

Contact us: emhfc.site@gmail.com

Programm Committee:
Christian Büchel, Tina Lonsdorf, Jan Haaker & Mareike Menz 

DAY 3
——Breakfast——

9:00

Sixth Session: Translation to clinical applications 

Session Chair: Raffael Kalisch 

Yannick Boddez - Bridging the gap between fear extinction and exposure 
Treatment


Koen Schruers - Fear extinction mechanisms and the link to exposure 
therapy outcome in specific phobia


Julina A. Rattel - Fear conditioning as a mechanism of intrusive memory 
formation: an analogue intrusion study on neural underpinnings


Anna Gerlicher - Dopaminergic enhancement of extinction memory 
consolidation in a human fMRI study


Jörg Neubert - The role of individual dispositions and stimulus salience in 
fear and safety learning

10:50 Poster prize ceremony

11:00 ——Coffee Break ——

11:15 Plenary Discussion

12:15 Farewell & Strategy outlook

12:45 ——Light Lunch & Take Off——
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Keynotes

Brain circuits regulating fear keynote

Stephen Maren

Department of Psychology and Institute for Neuroscience, Emotion and Memory
Systems Laboratory, Texas A&M University

While it is generally adaptive to rapidly learn about threats in the environment, this form
of learning can lead to psychopathology including post-traumatic stress disorder (PTSD). In the
clinic, exposure therapy is an effective method for suppressing pathological fear, but relief can be
transient and prone to relapse. Recent work from my laboratory has explored the neural mech-
anisms underlying fear relapse after extinction, a form of learning that models exposure therapy
in humans. Interestingly, extinction memories are labile and fear relapses upon the passage of
time and changes in context. The return of fear after extinction is consistent with the proposal
that extinction results in a new inhibitory memory that is formed along side the excitatory fear
memory. We have now identified a network of brain structures in the rat including the amygdala,
hippocampus, and prefrontal cortex that contribute to regulation of fear responses after extinc-
tion. In particular, we show using behavioral, anatomical and pharmacogenetic approaches that
hippocampal-prefrontal circuits control fear output by regulating amygdala neurons involved in
fear expression.

Different perspectives of fear conditioning across
development: Attention, Appraisal, Threat Discrimination keynote

Jennifer C. Britton

Department of Psychology, Bridging Research on Anxiety, Innovations, and Neuroscience
(BRAIN) Group, University of Miami,

Childhood onset anxiety disorders can signal increased risk for later psychopathology. In this talk, I
will present behavioral, psychophysiological and neuroimaging examples of developmental changes
of human fear/safety learning. In doing so, I will illustrate the relationship among attention,
appraisal and threat discrimination. Understanding the intersection of these concepts may lead us
to develop new interventions that could impact the developmental time course of anxiety disorders.
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Oral Sessions

First Session: Avoidance

Temporal dynamics of relief in avoidance conditioning and
fear extinction: Experimental validation and clinical

relevance avoidance

Bram Vervliet* , Iris Lange, Mira Hammoud, Mohammed Milad

Center for the Psychology of Learning and Experimental Psychopathology, Leuven,
Belgium

bram.vervliet@ppw.kuleuven.be

Dysfunctional avoidance is a hallmark of all the anxiety disorders, but little is known about the
mechanism that pushes functional into dysfunctional avoidance. Relief is a putative reinforcer of
avoidance behaviors and may play a role in the development of dysfunctional avoidance, but it has
received little empirical scrutiny so far. I will discuss the temporal dynamics of subjective relief in
a novel human avoidance and extinction protocol, and examine physiological and neural correlates
of relief and avoidance. I will argue that a more general study of reward processing deficiencies in
the anxiety disorders may shed light on dysfunctional avoidance and fear extinction impairments.

The acquisition of fear and avoidance in approach-avoidance
conflicts avoidance

Andre Pittig*

TU Dresden, Dresden, Germany
andre.pittig@tu-dresden.de

In anxiety disorders, maladaptive avoidance reduces irrational fears in the short-run, but vitally im-
pedes the individual from attaining other positive outcomes (e.g., making new friends). Given this
preference for short-term relief at the cost of other rewards, decision conflicts between avoidance
of fear-relevant stimuli versus approach of competing rewards are critical in anxious individuals.
However, such conflict decisions have rarely been accounted for in traditional fear learning models.
To this end, the present study investigated the impact of competing rewards and behavioral choice
on the acquisition of fear and avoidance within a conflict model of fear learning. Learning in this
model was compared to traditional Pavlovian and operant models. 105 participants (35/group)
with varying levels of anxiety underwent three different acquisition phases phase, which varied the
availability of behavioral choice and rewards competing with aversive unconditional stimuli (USs)
as decision outcome. In a subsequent test phase, skin conductance responses and subjective ratings
of threat expectancy indexed the acquisition of fear, while behavioral decision-making behavior in-
dexed the acquisition of avoidance. For participants that were offered behavioral choice, findings
indicated significant acquisition of avoidance behavior, which was, however, attenuated under a
decision conflict between aversive consequences and competing rewards. In addition, all partic-
ipants acquired fear, which was also modulated by the presence or absence of behavioral choice
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and competing rewards. These underlying mechanisms of approach-avoidance conflicts are at the
core of exposure-based interventions for anxiety as patients are required to overcome avoidance
to achieve long-term symptom reduction. Strengthening behavioral choice and highlighting posi-
tive consequences of facing ones fear may thus augment exposure-based interventions for anxiety
disorders.

Inter-individual difference in the risk for anxiety: findings
from a novel costly fearful avoidance paradigmavoidance

Floris Klumpers*

Floris Klumpers, Nijmegen, The Netherlands
your-emailF.Klumpers@donders.ru.nl

The classical fear conditioning method, while extremely successful, is inherently limited due to
the fact that most paradigms involve passive viewing. This allows to study memory formation
under controlled conditions but comes at the expense of creating a highly unnatural situation
where fear is induced without options to cope. One hypothesis is that this might explain the
relatively modest success so far for the method in coming to robust, replicable links with individual
differences in anxiety. We have developed a paradigm that allows to actively approach and avoid
potentially threatening stimuli. In contrast to most similar previous paradigms we have included
a potential rewarding outcome, to model the cost of excessive avoidance behaviour which we know
is strongly linked to anxious psychopathology. After verifying that the task produced the intended
approach-avoid conflict, we’re currently testing how choice behaviour and physiological fear levels
(fear-potentiated startle) vary in this paradigm with sex, trait anxiety and youth trauma levels in
a healthy sample. In the meeting i will present an intermediate analysis on N ∼=200.
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Second Session: Neurobiology of threat learning

Individual differences in discriminating danger and safety:
Specificity to trait anxiety beyond other measures of

negative affect and mediation of autonomic effects via the
amygdala neurobio

Tina B. Lonsdorf* , Rachel Sjouwerman, Robert Scharfenort

Institut of Systems Neuroscience, UKE, Hamburg, Germany
t.lonsdorf@uke.de

Why do only some individuals develop pathology following trauma or profit from treatment? Sim-
ilarly, in experimental fear conditioning, pronounced individual differences are observed despite
identical procedures. Traditionally, individual differences were regarded as noise when interested
in basic learning principles. Treating variance in data as noise rather than data, however, deprives
us from crucial insights into processes beyond the average. Individual differences in fear learning
are considered core mechanisms in the development/maintenance of affective disorders. Previous
work linking measures of negative affect and fear conditioning provides evidence for a role of trait
anxiety (TA), neuroticism (N) and intolerance of uncertainty (IUS) but the role of shared variance
across these measures has not yet been investigated. Previous work investigating the role of TA
on neural activation linked to fear conditioning is further limited by the investigation of neural
activation without corresponding autonomic/behavioral findings precluding mechanistic analyses.
To fill these gaps, we present data from two independent studies. In study 1 (N=278), higher scores
in TA, N and IUS were associated with reduced discrimination between threat and safety cues in
skin conductance responses (SCRs) during fear acquisition in separate analyses. Path analyses
considering all three measures however reveal a significant impact of TA only. In the second study
(N=116), higher TA scores were again linked to reduced SCRs discrimination during fear learn-
ing. Path analyses and fMRI analyses link TA additionally to activation in brain regions critically
involved in fear processing (amygdala, putamen, thalamus, primarily CS+-related). Moreover,
a significant mediation effect of the impact of TA on SCR discrimination via the amygdala was
observed. Our results suggest that trait anxiety is linked to discriminating threat and danger on
an autonomic level during fear learning and that amygdala activation partly mediates this link.

Cortisol promotes the neural underpinnings mediating fear
recovery neurobio

Valerie L. Kinner* , Oliver T. Wolf, Christian J. Merz

Cognitive Psychology; Ruhr-University Bochum, Bochum, Germany
valerie.kinner@rub.de

Relapses represent a major limitation to the long-term remission of pathological fear and anxiety.
Stress modulates the acquisition and expression of fear memories and can promote fear recovery in
patients with anxiety disorders. However, the neuroendocrine mechanisms and the neural correlates
underlying stress hormone effects on the return of fear in humans remain unexplored. Additionally,
despite well documented sex differences in the development and maintenance of anxiety disorders,
little is known about the interactions between sex and stress hormones on return of fear phenomena.
In this functional magnetic resonance imaging study, we investigated the effects of cortisol on the
neural correlates of extinction retrieval and the return of fear in 64 healthy male and female
participants. A two-day fear renewal paradigm was applied with fear acquisition in context A
and extinction in context B. On the following day, participants received either cortisol or placebo
40min before extinction retrieval and reinstatement was tested in both contexts. Cortisol increased
skin conductance responses to the extinguished stimulus during retrieval and reinstatement in men
but not in women. On the neural level, this effect was characterized by enhanced fear-related

5



activation in the dorsal anterior cingulate cortex, amygdala, insula and orbitofrontal cortex in
men. In contrast, decreased activation was observed in these regions after cortisol treatment in
women. These findings illustrate that cortisol promotes fear recovery in men by strengthening
key nodes of the fear network. We thereby provide first evidence for a sex-specific mechanism
underlying the stress-induced return of fear in humans, which may translate into different relapse
risks and treatment strategies for men and women

Pupil dilations during human fear conditioning track
activity in dorsal anterior cingulate a case for cognitive

threat appraisalneurobio

Victor Spoormaker* , Laura Leuchs, Max Schneider, Michael Czisch, Ines Eidner

Max Planck Institute of Psychiatry, Psychophysiology, Munich, Germany
spoormaker@psych.mpg.de

Pupil dilation has been available to the human fear conditioning community for over a decade. This
readout is easy to set up, precise and sensitive in differentiating between CS+ and CS-. Moreover,
pupil dilation does not habituate as strongly as other psychophysiological readouts, and it can
be readily applied in the MR scanner. To date, it remains unclear what pupil dilations during
human fear learning represent a spontaneous noradrenergic response to acute threat or a more
cognitive appraisal of stimulus saliency? In a simultaneous pupillometric and functional magnetic
resonance imaging (fMRI) experiment (N=32 healthy subjects), we addressed this question by
examining the neural correlates of pupil dilations during fear conditioning and extinction. We
observed that the dorsal anterior cingulate and thalamus were robustly associated with trial-by-
trial variations in pupil dilations to both conditioned and safety stimuli. We did not find any
evidence for a correlation between pupil dilations and amygdala activity; amygdala activity was
better captured with a decreasing time modulation, signifying habituation across trials. It is worth
noting that we also found differential pupil dilation responses in a reward anticipation task, which
were associated with largely similar neural circuitry. Amygdala activity may be better tracked
with psychophysiological readouts that show strong habituation, like startle electromyography and
skin conductance responses. Pupil dilations appear to be a rather valence-unspecific readout for
stimulus saliency. They were largely in line with behavioral ratings, associated with dorsal anterior
cingulate activity, and may therefore represent cognitive threat appraisal rather than a reflexive
response to threat. Other than animal fear learning, human differential fear learning may be
primarily a cognitive task.
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Third Session: Social Transmission of threats

Social learning of threat and safety social

Andreas Olsson*

Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden
andreas.olsson@ki.se

Learning the predictive value of cues through observing the responses of a conspecific (demonstra-
tor) is common across species. This social, indirect, means of acquiring information is especially
advantageous in potentially dangerous environments. In contrast to learning through direct ex-
periences, little is known about the principles governing observational learning. I will present an
overview of recent research examining human observational learning about events that are threaten-
ing (fear learning) and no longer threatening (safety learning). The presented research shows that
observational fear and safety learning draw on processes partially shared with direct (Pavlovian)
fear conditioning, and extinction learning, respectively. Importantly, the quality of observational
learning depends on social information about the demonstrator in ways consistent with research
in both human and non-human animals.

Verbal communication about threat and safety
contingencies: A person perception perspective social

Florian Bublatzky* , Georg W. Alpers, Pedro Guerra

University of Mannheim, Mannheim, Germany
f.bublatzky@uni-mannheim.de

The human face informs about the identity and the emotions of other people. However, responding
to such social signals is strongly influenced by what we have previously learned about these per-
sons. Combining instructed threat and reversal learning paradigms, the present series of studies
examined the capability of facial information (person identity and emotional expression) as signals
for threat-of-shock or safety. To this end, threat/safety contingencies were verbally instructed (e.g.,
Person A and B indicate threat, C and D safety), and partially reversed across the experiment (e.g.,
now Person B cues safety and D threat). Study 1 examined whether facial expressions are equally
effective in cueing threat or safety, and how persistent defense activation is without UCS applica-
tion. Study 2 focused on electrocortical processing while viewing face identities that were explicitly
instructed as threat or safety cues, and Study 3 followed up on psychophysiological responding to
attachment figures (i.e., pictures of loved ones) serving as instructed safety- or threat-cues. Taken
together, main effects of threat/safety instructions and facial emotion were confirmed (e.g., threat-
potentiated startle reflex and SCR; enhanced P1, EPN, and LPP components). Moreover, happy
and angry facial expressions served equally well as instructed threat cues. Nevertheless, persis-
tence of defense activation depends on social anxiety (Study 1). Regarding perceptual/attentional
processing (Study 2), facilitated face encoding of instructed and reversed threat-cues was observed
(e.g., indicated by N170 and EPN). Thus, a smile may more readily be perceived as a safety than
threat signal, and a safe but angry face may easily be reversed as a threat-cue. Finally, threat
instructions do not spare beloved ones (Study 3), who may serve as threat-of-shock cues similar as
pictures of unknown people. In conclusion, perceiving and responding to facial information varies
according to the mere verbal communication about whether a person is dangerous or safe.
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Social to instrumental transfer of fearsocial

Björn Lindström* , Armita Golkar, Andreas Olsson, Philippe Tobler

Philippe Tobler, Zürich, Schweiz
bjorn.lindstrom@ki.se

Social fear conditioning is one of the most important routes to human fears and phobias. To date,
studies have almost exclusively examined socially conditioned fear responses that are passively
acquired and expressed. Yet, in real-life, social fear conditioning is likely to influence instrumental
behavior, such as decision-making. We demonstrate that social-to-instrumental transfer (SIT)
of fear is (1) remarkably strong, and (2) can be maladaptive. Participants were socially fear
conditioned by observing another person receiving shocks to one of two stimuli. Subsequently,
the same participants made repeated decisions between these stimuli, which were probabilistically
followed by shocks. If the shock contingencies were different from prior social fear conditioning,
SIT led to strongly and persistently maladaptive performance. We present a computational model
demonstrating that SIT is best explained by the competition between two valuation systems. In a
second experiment, we investigated the neural mechanisms underlying SIT using fMRI. Together,
our results demonstrate the powerful influence others expressions of fears can have on observers
behavior.

A review on the effects of verbal instructions in human fear
conditioning: Behavioral findings, theoretical considerations

and clinical opportunitiessocial

Gaëtan Mertens* , Yannick Boddez, Iris M. Engelhard, Jan De Houwer

EPP lab Utrecht, Utrecht, Netherlands
g.mertens@uu.nl

Humans and other animals possess the adaptive ability to learn to anticipate aversive events and
to display appropriate preparatory fear reactions based on prior experiences. Most often, these
learning experiences are modeled in the lab with fear conditioning procedures, that is, the pairing of
neutral conditioned stimuli with an aversive unconditioned stimulus. Nevertheless, for humans, fear
learning can also be based on social observation, verbal instructions and inferential reasoning. In
this review, we consider the role of verbal instructions in laboratory fear conditioning. Specifically,
we consider both its direct effects (i.e., when conditioned fear is established via verbal instructions)
and its indirect effects (i.e., when verbal instructions modulate conditioned fear established via
stimulus pairings). We first focus on the available functional knowledge about the effects of verbal
instructions on fear conditioning. That is, we describe the effects of observable elements within the
fear conditioning procedure (i.e., the stimuli used, the observed behavior, the relationship between
stimuli, the characteristics of the participants and the elements of the broader context) on the
direct and indirect effects of verbal instructions. Thereafter, we discuss how well different mental-
process models of fear learning account for these functional properties. Finally, we conclude this
review by discussing how the research on verbal instructions in fear conditioning can help to find
the optimal conditions for verbally based intervention techniques in the context of fear and anxiety
related disorders and elucidate their working mechanisms.
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Fourth Session: Generalisation

Is generalization of contextual anxiety modulated by the
BDNF polymorphism? generalisation

Marta Andreatta* , Dorothea Neuder, Paul Pauli

Department of Psychology I (Biological Psychology, Clinical Psychology and
Psychotherapy), University of Würzburg, Würzburg, Germany

marta.andreatta@mail.uni-wuerzburg.de

Met allele of the human brain-derived neurotrophic factor (BDNF) gene has been associated with
a higher risk for anxiety disorders and lower hippocampus volume. Hippocampus plays a crucial
role in both contextual learning and generalization processes of conditioned fear. Here, we investi-
gated the role of BDNF polymorphisms in contextual learning and its generalization. Twenty-six
healthy participants, carriers for the Met allele, and 31 homozygous for the Val allele underwent a
contextual learning during which electric shocks (unconditioned stimulus, US) were unpredictably
delivered in a virtual office (anxiety context, CTX+), but never in a second virtual office (safety
context, CTX-). During generalization phase, participant visited the CTX+ and the CTX- again
as well as a third new virtual office (generalization context, G-CTX), which was a mix of the
other two. Successful context conditioning was indicated by more negative valence, higher arousal
and anxiety ratings as well as startle potentiation in CTX+ as compared to CTX-. Participants
generalized anxiety on the verbal level (i.e., G-CTX was as negative, arousing and anxiougenic as
the CTX+ and more than CTX-), but safety on the automatic level (i.e., startle response was as
attenuated in G-CTX as in CTX-, and more than in CTX+). A priori based tests revealed startle
potentiation in G-CTX for carriers of the Met allele as compared to homozygous for the Val allele.
In sum and in line with previous studies, contextual anxiety was generalized to a novel context
on the verbal level, while contextual safety was generalized on the automatic level. Interestingly,
Met carriers, but not homozygous for Val allele generalized contextual anxiety on the automatic
level. Possibly, Met carriers have higher sensibility to ambiguous situations and consequently tend
to generalize conditioned anxiety.

The concept of contexts in pain: generalization of
contextual pain-related fear within a de novo category of

unique contexts generalisation

Ann Meulders* , Marc P. Bennett

Research Group on Health Psychology (KU Leuven), Leuven, Belgium
ann.meulders@kuleuven.be

The experience of unpredictable pain fluctuations can trigger anticipatory pain-related fear. When
discrete predictors for pain are lacking, fear typically accrues to the broader context: a phenomenon
referred to as contextual pain-related fear. We examined whether conceptual, as opposed to per-
ceptual, similarity between contexts facilitates pain-related fear generalization; this mechanism
is known as category-level fear generalization. Using a voluntary joystick movement paradigm,
pain-free participants performed movements in two contexts (within-subjects design); context was
manipulated by varying background color screens. We measured self-reported pain-related fear,
expectancy and eyeblink startle. In the predictable context one movement predicted pain, and
another did not. In the unpredictable context, two other movements never predicted pain, but
unpredictable pain was delivered during the context. Participants subsequently learned to catego-
rize novel (generalization) contexts as being similar to either the unpredictable or predictable pain
context. Then we tested generalization of pain-related fear to these novel contexts. Results indi-
cated generalization of pain-related fear to the novel contexts similar to the original unpredictable
context, not the predictable context in the self-reports, but not in the startle measures. These
findings suggest a potential pathway through which neutral contexts can elicit pain-related fear
and motivate avoidance behavior associated with chronic pain disability.
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Temporal Dynamics of Aversive Learning and
Generalization in Amygdalageneralisation

Selim Onat* , Christian Büchel

Institute of Systems Neuroscience, UKE, Hamburg, Germany
s.onat@uke.de

The amygdala is thought to orchestrate coordinated bodily responses important for the survival
of the organism during threatening situations. However its contribution to the generalization of
previously learnt aversive associations is not well understood. As amygdala responses in the con-
text of fear conditioning are temporally phasic and adapt quickly, we designed a new paradigm to
investigate its temporal dynamics during fear generalization. We used faces that formed a percep-
tual circular similarity continuum, allowing us to gather two-sided generalization gradients. While
one face predicted an aversive outcome (UCS), the most dissimilar face was kept neutral. Im-
portantly, participants were compelled to learn these associations throughout the fMRI recording
which they started naive, allowing us to collect temporally resolved generalization gradients for
BOLD and skin-conductance responses. Following fMRI, we evaluated subjective likelihood for sin-
gle faces to be associated with UCS, and complemented these with behavioral measurements using
eye-movement recordings to assess how the saliency associated with faces was modified. Aversive
generalization in the amygdala emerged late during the task, and temporal dynamics were charac-
terized by low learning rates. We observed significant differences in amygdala responses for partici-
pants who exhibited a behavioral effect in addition to verbal ratings of UCS likelihood. Amygdalar
responses contrasted with temporal dynamics in the insula where generalization gradients emerged
earlier and gradually increased with higher learning rates, similar to skin-conductance responses.
Overall our results imply a weak and late contribution of the amygdala to aversive generalization,
in comparison to insular responses that are stronger and contribute early during learning.
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Fifth Session: Novel approaches

Convergent electrophysiological and hemodynamic effects of
MultiCS conditioning novel approaches

Markus Junghöfer* , Christian Steinberg, Dean Sabatinelli

Institute for Biomagnetism and Biosignalanalysis, Münster, Germany, USA
markus.junghoefer@uni-muenster.de

During MultiCS conditioning, multiple CS+ stimuli (faces, objects, tones etc.) are paired with
either one or multiple aversive or appetitive unconditioned stimuli (US; electric or auditory shocks,
sounds, odors etc.), while an equal number of CS- stimuli remains unpaired or is paired with one
or multiple neutral US (neutral sound, neutral odors etc.). MultiCS conditioning offers several
valuable features extending the scope of traditional conditioning paradigms and has already been
used in a variety of electrophysiological studies. However, hemodynamic correlates of MultiCS
conditioning have not been provided yet. In a combined EEG-fMRI study, 28 different neutral
faces were presented four times in each phase of the experiment (habituation, acquisition, extinc-
tion). During acquisition, half of them were paired with an auditory shock whereas the other half
was unpaired. After EEG-fMRI data acquisition, participants were forced to choose one of two
simultaneously presented faces in a pair comparison task and subsequently, were asked to report
CS+/US contingencies. Inverse source estimations of event-related scalp potentials revealed en-
hanced CS+ processing in left temporal and right occipito-temporo-parietal cortex regions as well
as in the right inferior frontal cortex after learning. Importantly, event-related hemodynamic cor-
relates showed amplified CS+ processing in corresponding cortical regions. At the behavioral level,
CS+ compared to CS- faces were less often preferred while CS+/US contingency did not exceed
chance level. Thus, MultiCS conditioning is a promising technique not only for electrophysiological
but also for hemodynamic measures in affective neuroscience.

Electrocortical responses to conditioned threat in virtual
reality novel approaches

Erik M. Mueller* , Chris Stolz, Dominik Endres

Erik Mueller Lab, Marburg, Germany
erik.mueller@staff.uni-marburg.de

Virtual reality (VR) in conjunction with EEG provides a powerful tool to study the neurobiology
of human fear conditioning with high ecological validity. The primary aim of this feasibility study
was to establish a new method in our lab (VR + mobile EEG) and test whether we could assess
event-related potentials in response to three-dimensional threat stimuli in VR. We further asked
the question whether threat-conditioned VR contexts would alter the neural processing of neutral
vs. angry avatars within these contexts. N = 26 participants underwent a differential context-
conditioning procedure in VR and subsequently viewed neutral and angry avatars in safe (CTX-)
vs. threat-conditioned (CTX+) contexts while EEG was recorded with a mobile EEG device. In
response to avatar onset, solid early, midlatency and late ERP components emerged, indicating
successful EEG/ERP acquisition in VR. Importantly, the threat-sensitive Late Positive Potential
(LPP) was modulated by a significant interaction of Avatar Expression (neutral vs. angry) and
Context (CTX+ vs. CTX-) indicating that angry avatars and/or threat-conditioned contexts
enhanced the LPP relative to neutral avatars presented in a safe context. This study indicates
that a realistic threat-conditioned context may alter the visual processing of even non-threatening
individuals. At a more general level this study demonstrates the feasibility of ERP assessment in
VR as a valuable method for human fear conditioning research.
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The influence of cortisol on memory consolidation in a novel
fear conditioning paradigm with aversive film clipsnovel approaches

Tanja Michael* , Johanna Lass-Hennemann, Alexandra Gräbener

Saarland University, Dept of Psychology, Division of Clinical Psychology and
Psychotherapy, Saarbrücken, Germany

t.michael@mx.uni-saarland.de

Background: Cortisol has been proposed as a pharmacological booster of exposure therapy. Fear
extinction is considered to represent an important memory mechanism in exposure therapy for
anxiety disorders and posttraumatic stress disorder (PTSD). Therefore, the possible enhancing
effect of cortisol administration on fear extinction may have high therapeutic relevance. However,
in previous fear conditioning studies the stimuli were rather low in ecological validity for anxiety
disorders such as PTSD. By using aversive film clips as unconditioned stimuli, the present study
aimed to investigate the influence of cortisol on fear extinction in a more naturalistic fear condition-
ing paradigm. Methods: In a randomized double-blind placebo-controlled design, 60 participants
were exposed to a fear conditioning paradigm with traumatic film clips as unconditioned stimuli
(US) with fear acquisition on day 1, fear extinction on day2 and test of reinstatement on day 3.
Participants received either a dose of cortisol (30mg) or placebo immediately after the extinction
trials. We assessed US expectancy ratings, physiological fear responses and intrusive memories of
the traumatic film clips. Results: The fear reinstatement manipulation led to lower levels of fear
in the cortisol group than in the placebo group indicating a more solid extinction learning in the
cortisol group. Physiological data are currently analyzed and will be presented at the conference.
Conclusion: Our results emphasize the role of cortisol on memory consolidation in fear extinction
and support the idea that cortisol might be a useful treatment adjunct for PTSD.
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Sixth Session: Translation to clinical applications

Bridging the gap between fear extinction and exposure
treatment translation

Yannick Boddez* , Sara Scheveneels, Bram Vervliet, Dirk Hermans

Tom Beckers / Dirk Hermans, Leuven, Belgium
yannick.boddez@kuleuven.be

A major objective of experimental psychopathology is to improve clinical practice via the exper-
imental study of treatment mechanisms. The success of this endeavor depends on the external
validity of the procedures used to model the treatment in the laboratory. In this theoretical talk,
we evaluate the validity of extinction as a laboratory model for clinical exposure therapy using
three criteria that have long been outlined in pharmacological research (i.e., face validity, con-
struct validity, and predictive validity). Although we acknowledge the merits of the extinction
model, we conclude that its validity might not be as firmly established as one would assume. We
discuss ways to further improve the extinction model in order to bridge the gap between science
and practice.

Fear extinction mechanisms and the link to exposure
therapy outcome in specific phobia translation

Koen Schruers* , Liesbet Goossens, Iris Lange

Koen Schruers, Maastricht, Netherlands
koen.schruers@maastrichtuniversity.nl

undisclosed

Fear conditioning as a mechanism of intrusive memory
formation: an analogue intrusion study on neural

underpinnings translation

Julina A. Rattel* , Stephan F. Miedl, Jens Blechert, Martin Kronbichler, Victor I. Spoormaker,
Frank H. Wilhelm

Clinical Stress- and Emotion Laboratory, Division of Clinical Psychology, Psychotherapy
and Health Psychology, University of Salzburg, Salzburg, Austria, Salzburg, Austria

julina.rattel@sbg.ac.at

Analogue intrusions have been a growing field of interest, with the study by Wegerer et al. (20.13,
2014) showing that intrusions are in part conditioned emotional reactions; however, underlying
neural mechanisms are yet mostly unknown. The present study was set out to investigate the
conditioned intrusion paradigm during fMRI, to emerge with a better understanding of vulnera-
bility factors for the development of PTSD; in addition, a polysomnographic night of sleep after
conditioning was recorded at participants home. Following fear conditioning using faces as CS
and highly aversive films depicting interpersonal violence as US, intrusive memories were assessed
event-based for three consecutive days on a smartphone application. Results indicate successful
fear acquisition, showing differential activation of the amygdala, ACC and insula. Effects of po-
tential vulnerability factors for the development of intrusive memories in conjunction with fear
conditioning will be presented (e.g. childhood adversity/trauma, conditionability, REM sleep,
trait rumination). This novel experimental paradigm opens new ways for understanding mental
processes relevant for onset of PTSD after trauma exposure.
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Dopaminergic enhancement of extinction memory
consolidation in a human fMRI studytranslation

Anna M.V. Gerlicher* , Oliver Tüscher, Raffael Kalisch

Neuroimaging Center, Mainz, Germany
angerlic@uni-mainz.de

Relapse, or return of fear (ROF), is a frequent problem after exposure-based therapy of anxiety
disorders. One promising counter-strategy is a pharmacological enhancement of the extinction
memory consolidation presumed to occur after exposure. The dopamine precursor L-DOPA is
stable, safe, well-tolerable and was shown to be powerful in preventing ROF in rodents. Previous
studies indicated that L-DOPA may also be effective in humans, but a replication of the effect
in humans in a three-day paradigm and a clarification of the dependence of the effect on within-
session extinction is still outstanding. Here, we examined N=40 healthy male individuals in an
fMRI paradigm with fear acquisition on day 1, extinction on day 2 and spontaneous recovery and
renewal on day 3. Immediately after extinction learning on day 2, participants were administered
either 150/37,5 mg levodopa-benserazide (N=20) or a placebo pill (N=20). Two geometric symbols
(square, rhombus) served as conditioned stimuli (CS), one of which was reinforced with an electric
shock (US) to the palm of the left hand in 50% of the trials on day 1. Conditioned fear was assessed
using differential skin conductance response (SCR). At test on day 3, L-DOPA treated participants
showed significantly less spontaneous recovery compared to the placebo group as assessed by SCR,
due to significantly smaller responses to the CS+ in the L-DOPA group. L-DOPA did not reduce
contextual renewal of fear on the group level. There was a trend-wise significant positive relation
between extinction success on day 2 (SCR CS+>CS-) and spontaneous recovery on day 3 (SCR
CS+>CS-) in the L-DOPA group, which did however not significantly differ from the placebo
group. Extinction success did, however, significantly moderate the effect of L-DOPA on renewal
of fear, i.e. participants with successful within-session extinction showed low, and participants
with non-successful extinction high contextual renewal after L-DOPA, but not placebo treatment.
Corresponding fMRI results will be discussed.

The role of individual dispositions and stimulus salience in
fear and safety learningtranslation

Jörg Neubert* , Julia Wendt

Alfons Hamm, Greifswald, Germany
joerg.neubert@uni-greifswald.de

According to Seligmans (1971) Preparedness Theory, humans should acquire conditioned responses
faster towards fear-relevant than towards neutral stimuli. Likewise, the extinction of conditioned
responses to fear-relevant stimuli (CS) should be impaired. However, profound evidence for the
preparedness effect was found only in form of a resistance to extinction of fear-relevant CS. The lack
of observations of superior effects of salient stimuli during fear acquisition is at odds with math-
ematical models of classical conditioning. We investigated this discrepancy between theoretical
models and empirical findings with a series of AX/BX- conditioning experiments focusing on the
interplay between stimulus salience (stimulus fear-relevance) and individual dispositions (specific
fear). In contrast to earlier works on preparedness effects in human fear conditioning, which mostly
measured skin conductance responses (SCR) to assess fear and safety learning, we employed the
fear potentiated startle (FPS) paradigm as a more specific measure of the current fear state. In line
with theoretical predictions, we found an interaction between cue salience and individual specific
fear on fear acquisition. This observation points to a higher relevance of stimulus salience on the
learning rate during fear acquisition. We also found that fear-relevant stimuli are ineffective safety
signals for participants with a higher specific fear. Hence, rather than to a general preparedness
our data point to a specific impairment in safety learning for individually fear-relevant stimuli.
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Poster Sessions and EPosterBlitz

About contingency, US devaluation and reinstatement Monday
№1Pauline Dibbets* , Anke Lemmers, Marisol Voncken

Clinical Psychological Science, FPN, Maastricht, The Netherlands
paulne.dibbets@maastrichtuniversity.nl

Extinction or exposure is highly effective in diminishing fear responses, nevertheless reoccurrence
of the fear response outside the extinction context does occur. One of the reasons for this reoc-
currence is that the mental representation of the aversive event (US) is still intact and can be
easily reactivated. The present study compares three different procedures to reduce a conditioned
fear response: extinction, imagery rescripting and eye movement desensitization and reprocessing.
The first procedure reduces fear by changing the CS-US contingency (i.e., CS-noUS), whereas the
latter methods are thought to alter the mental US representation. A reinstatement procedure will
be used to test the efficacy of each method on the return of fear. Last year I presented the design,
this year I will present the results :-).

Enhanced Pavlovian threat conditioning to both
threat-relevant and positive relevant stimuli Monday

№2

E
Yoann Stussi* , Gilles Pourtois, David Sander

Swiss Center for Affective Sciences & Laboratory for the study of Emotion Elicitation
and Expression, Department of Psychology, University of Geneva; Cognitive & Affective

Psychophysiology Laboratory, Department of Experimental Clinical & Health
Psychology, Ghent University, Geneva; Ghent, Switzerland; Belgium

yoann.stussi@unige.ch

Pavlovian threat conditioning constitutes an evolutionarily well-conserved adaptation that enables
organisms to learn to associate environmental stimuli with biologically aversive events. It has
greatly contributed to advance our knowledge about the neural and psychological mechanisms
of learning, memory, and emotion. However, mechanisms underlying preferential (or enhanced)
Pavlovian threat conditioning remain currently unclear. Previous research has suggested that only
specific stimuli that have provided threat to the survival of our ancestors across evolution (e.g.,
snakes and angry faces) are preferentially conditioned to threat. Here, we challenge this view by
showing that positive stimuli that are biologically relevant to the organisms survival are likewise
readily associated with an aversive event during Pavlovian threat conditioning. We presented par-
ticipants with negative biologically relevant (e.g., angry adult faces), positive biologically relevant
(e.g., baby faces), and neutral, less relevant (e.g., neutral adult faces) conditioned stimuli in a
differential aversive conditioning procedure. Our results reveal an enhanced persistence of the
conditioned response to both negative and positive relevant stimuli compared with the conditioned
response to neutral stimuli. These findings support the existence of a general mechanism underly-
ing preferential Pavlovian threat conditioning that is common across negative and positive stimuli
with biological relevance to the organism, and shed new lights on the basic mechanisms underlying
emotional learning in humans.
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The Importance of Expectancy Violation for Virtual Reality
Therapy Outcome in Spider PhobicsMonday

№3
Youssef Shiban* , Anika Schiller, Jessica Reitmaier, Anja Schweiger, Andreas Mühlberger

Department of Psychology (Clinical Psychology and Psychotherapy), University of
Regensburg, Regensburg, Germany

youssef.shiban@psychologie.uni-regensburg.de

Expectancy Violation can be applied as a strategy to optimize exposure therapy according to
Craske (2015) and means in this context that negative expectancies about what will occur when
confronted with the feared stimulus should maximally be disconfirmed by the actual experience.
The current study examines the relationship between Expectancy Violation and therapy outcome in
a Virtual Reality exposure therapy with spider phobics. Research question was whether Expectancy
Violation, operationalized as the difference between expected and experienced fear, reported during
a Virtual Reality exposure therapy, is positively correlated with therapy outcome, operationalized
as the fear reduction from pre-exposure to follow-up about two weeks after exposure session. 53
patients aged between 18 and 40 years and fulfilling all DSM-IV criteria for spider phobia underwent
a Virtual Reality Exposure therapy consisting of four five-minute exposures to a virtual spider.
Before, during, after exposure, and at follow-up, participants fear level was measured via behavioral
tests, rating scores, questionnaires, and physiological assessment. Results indicated that fear level
decreased significantly in all measurements from pre-exposure to follow-up. The main analysis
revealed a significant positive correlation between Expectancy Violation and therapy outcome in
a Behavioral Avoidance Test with a real spider. Further therapy outcome measurements yielded
mixed results, but point in the same direction. Findings suggest that the violation of expectancies
may offer a promising approach for improving exposure therapy. Furthermore, Virtual Reality
exposure proved to be an effective treatment of spider phobia that offers potential for further
improvement through application of Expectancy Violation.

Interpersonal synchronisation as a mediating mechanism in
vicarious fear learningMonday

№4
Philip Pärnamets* , Lisa Espinosa, Andreas Olsson

Andreas Olsson/Emotion Lab, Stockholm, Sweden
philip.parnamets@ki.se

Vicarious fear learning (learning about threats by observing others) is a crucial survival-related
adaptation in humans and other social species. Surprisingly little is known about its mediating
mechanism, and no study has examined this learning during live interaction in dyads. Rather
vicarious fear learning is typically studied by exposing observers to videos of a demonstrator
receiving shocks to one of two stimuli. Here we extended the vicarious fear learning paradigm to
include two nave participants, each taking turns learning from the other about the value of novel,
previously unseen, stimuli. Previous work has suggested the instructed empathy with a model
can enhance the learning outcomes of the observer. We extended this work by investigating if
physiological synchronisation would predict learning outcomes. We used recurrence quantification
analysis to assess the degree of similarity in skin conductance signals between the observer and
the model during the learning phase. First, we demonstrated the generalisation of the standard
vicarious fear learning paradigm to a setting involving live observers and models. Second, our
preliminary results indicated that the degree of synchronisation positively predicted the strength
of the conditioned fear response of the observer during the subsequent testing phase. Our results
suggest that actively modelling the physiological responses of another might be an important path
towards successful learning outcomes, and that interpersonal synchrony may function as embodied
empathy in vicarious fear learning.
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Fear memory reconsolidation: From fear conditioning to
phobia intervention Monday

№5
James Elsey* , Merel Kindt

University of Amsterdam Clinical Psychology, Amsterdam, Netherlands
j.w.b.elsey@uva.nl

Using a Pavlovian aversive conditioning paradigm in humans, it has been demonstrated that con-
ditioned responses to stimuli previously paired with an electric shock can be neutralised by ad-
ministering the beta-blocker propranolol after a brief memory reactivation trial. It is thought that
propranolol disrupts the process of reconsolidation that is triggered by the brief memory reactiva-
tion. A key question our lab has been focusing on is whether these findings from a fear conditioning
paradigm can be translated into an actual clinical intervention for people with anxiety disorders. I
will present data from a selection of case studies in which we administered propranolol to clinically
phobic individuals following short confrontations with their phobic stimuli. The cases will be used
to highlight the promises and pitfalls of harnessing reconsolidation for the treatment of anxiety
disorders, and the potential of translating findings from basic experimental models into clinical
interventions.

Generalizing extinction memory using pre-extinction stress Monday
№6

Shira Meir Drexler* , Christian J. Merz , Tanja Hamacher-Dang, Oliver T. Wolf

Cognitive Psychology, Bochum, Germany
shira.meirdrexler@rub.de

The effects of stress and glucocorticoids on memory processes are highly timing-dependent. While
stress/glucocorticoids tend to impair memory retrieval, they usually enhance the consolidation of
new memories. These effects might be of potential benefit for the treatment of psychiatric disorders
characterized by excessive fear-related memories, such as phobias and post-traumatic stress disor-
der. In patients, glucocorticoids were demonstrated to enhance the success of exposure therapy due
to the combination of impaired retrieval (of the fear memories) and enhanced consolidation (of the
new, safe memories). However, exposure therapy is based on extinction, a new safety learning that
is highly context-dependent. Thus, context change (e.g. from the clinic to home) might trigger
the return of fear after successful treatment, as seen in the phenomenon of renewal. This raises
the question, whether timing affects the modification of extinction by stress and glucocorticoids.
Indeed, we have recently demonstrated that stress exposure after extinction learning can lead to
a more context-dependent extinction memory in a neutral task. Yet, as stress before learning can
impair the integration of contextual cues, here we aimed to create a more generalized extinction
memory by inducing stress prior to extinction learning in both a neutral (i.e. predictive learn-
ing) and aversive (i.e. fear conditioning) tasks. The results of these studies confirmed that stress
before extinction learning creates an extinction memory that is more generalized, less context-
dependent, and thus more resistant to renewal. These findings will be discussed with regard to
their implications for the use of glucocorticoids as extinction-enhancers in exposure therapy.
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Childrens trait anxiety modulates generalization of
conditioned fearMonday

№7

E
Julia Reinhard* , Susanne Neufang, Andreas Reif, Katharina Domschke, Jürgen Deckert, Paul

Pauli, Marcel Romanos

Center of Mental Health, Department of Child and Adolescent Psychiatry,
Psychosomatics and Psychotherapy, University of Würzburg, Würzburg, Germany

Reinhard J@ukw.de

Alterations in fear generalization are considered to play an important role in the development
of anxiety disorders. Studies in underage populations indicate developmental changes with fear
generalization decreasing with age. Since trait anxiety as an early personality factor is an important
risk factor for the development of anxiety disorders, we hypothesized a developmental trajectory
from increased trait anxiety in childhood to an anxiety disorder to be mediated by abnormal fear
conditioning and generalization processes. To this end, we compared three groups of children (N
= 208, 103 female, 8 to 10 years) with different levels of trait anxiety (high/moderate/low) in a
differential fear conditioning and generalization paradigm recording valence and arousal ratings. In
a subsample of 47 children we furthermore acquired structural MRI (sMRI) data to address regional
grey matter volumes of the amygdala and prefrontal cortex (PFC) regions. Results indicated
that all three groups showed robust fear conditioning, although children with high and moderate
scores in trait anxiety respond stronger to threat cues during fear conditioning than children
with low scores. Moreover, children with high scores exhibit greater fear generalization than
children with moderate and low scores to stimuli never paired with threat. The sMRI results
revealed bi-hemispheric enhanced amygdala volumes in combination with enhanced PFC volumes
in high anxious children. Interestingly, valence ratings were significantly correlated with amygdala
volumes, while arousal ratings correlated significantly with PFC volumes. Our results support
the notion that altered fear generalization is a key pathophysiological mechanism underlying the
disposition to anxiety disorders.

Heart Rate Variability and the Extinction of Conditioned
FearMonday

№8
Julia Wendt* , Jörg Neubert, Alfons O. Hamm

University of Greifswald, Greifswald, Germany
julia.wendt@uni-greifswald.de

Extinction of conditioned fear serves as a laboratory model for the mechanism of action underlying
exposure therapy with anxiety patients. Thus, understanding individual differences in extinction
learning may help to optimize exposure therapies. Here, differences in cardiac vagal tone as indexed
by resting heart rate variability (HRV) are considered to explain individual differences in extinction
learning. Vagal tone is influenced by an inhibitory prefrontal-amygdala network which is similarly
implied in extinction learning. Moreover, cardiac vagal tone differs widely between individuals but
can be influenced by various training methods as well as health behavior, which makes this factor
particularly interesting from a therapeutic perspective. In previous works, we observed that people
with low HRV show a deficit in extinction learning. In the current study, we used a differential
fear conditioning paradigm and compared extinction learning under instructed and uninstructed
conditions. We find that the observed extinction deficit for low compared to high HRV participants
appears to be most pronounced during the early stages of extinction learning and under conditions
of instructed extinction. Implications of these findings for exposure therapies will be discussed.
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Calibrating the Compass: Cognitive Maps in
Contextualization Functional and structural connectivity -

investigating the role of stress on the mental representation
of space in individuals with Posttraumatic Stress Disorder Monday

№9

E
Sebastian J. Siehl* , Frauke Nees, John King, Manon Wicking, Frauke Steiger-White, Sebastian

Pohlack, Neil Burgess & Herta Flor

Department of Cognitive and Clinical Neuroscience, Central Institute of Mental Health,
Medical Faculty Mannheim, Ruprecht-Karls-University Heidelberg, Mannheim,

Germany;, Mannheim, Germany
sebastian.siehl@zi-mannheim.de

The formation of accurate cognitive maps is essential for navigation, imagination and episodic
memory. Cognitive maps are the result of a successful encoding of the spatial and temporal
context of an event and cognitive maps are essential for forming a memory space. We argue that
symptoms like overgeneralization and intrusions in Posttraumatic Stress Disorder (PTSD) can be
explained by the misconstruction of cognitive maps due to alterations in pattern separation and
allocentric processing during the encoding of stressful event memories. We investigate functional
and structural alterations in the formation of cognitive maps using cue- and context conditioning
paradigms. In a first study, we perform a fMRI experiment, using a 3 (Groups: individuals
with PTSD vs. healthy controls vs. trauma controls) × 2 (Conditions: cue vs. context) mixed
between-within design including in total 60 participants. Using a virtual reality environment,
participants are walked through different apartments during a habituation, conditioning, extinction
and generalization phase. Individuals with PTSD are expected to have difficulties in context but
not cue conditioning compared to the other two groups due to decreased activity in contextual and
executive brain network in contrast to an increased activation of the salience network. This should
be indicated by difficulties to distinguish safe and aversive rooms, an elevated skin conductance
response during extinction, difficulties in allocentric perspective taking and pattern separation. In
a second study, we investigate differences in white matter integrity using Diffusion Tensor Imaging
data pooled from three cross-sectional studies divided into the same three groups as described
above with a total of 156 participants. Following a meta-analysis, we expect to find differences in
the fractional anisotropy in the corpus callosum, the anterior and posterior cingulum as well as
the superior longitudinal fasciculus. Finally, we set these finding of structural changes in relation
to the misconstruction of cognitive maps following extreme stress.

A more generalized fear response after a daytime nap Monday
№10

Per Davidson* , Ingegerd Carlsson, Peter Jönsson, Mikael Johansson

Lund Sleep Labs, Lund, Sweden
per.davidson@psy.lu.se

The aim of this study was to examine how the memory of fear conditioning is affected by a daytime
nap. We examined both the retention of the actual fear learning as well as how participants reacted
to other novel stimuli, not seen before, depending on their similarity to the original CS+. This was
examined using the Lissek paradigm for measuring generalization of fear learning. Participants
first underwent cued fear conditioning during which they were exposed to a large and a small circle
where one of these was repeatedly paired with an electric shock (CS+) whereas the other circle
was never paired with the shock (CS-). At a re-test after a delay interval containing either a nap or
wake, participants once again viewed the CS+ and the CS- as well as eight novel circles that varied
in size between the two stimuli seen before. There was also a blue triangle that served as a novel
stimulus without prior fear relevance. Contrary to previous studies, results from the participants
who acquired a differentiated fear response during conditioning revealed preserved fear memory
after wake, with higher SCRs to the CS+ compared to the CS-, whereas such a difference was
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no longer present in the sleep group after the delay interval. Analyzing responses to the stimuli
not seen before revealed a trend towards a more generalized response in the sleep group, with no
differences between the CS+ and any other stimulus, whereas the wake group showed increased
responses to the stimuli depending on their similarity to the original CS+. This was not driven
by differences in explicit veridical memory, as evident by the lack of differences in the subjective
ratings, or by differences in general physiological reactivity.

Spontaneous Resting-state EEG Activity in Healthy &
Anxious YouthMonday

№11
Omer Horovitz* , Tomer Shechner

Developmental Psychopathology Lab., Psychology Department, University of Haifa and
Psychology Department, Tel-Hai College, Haifa, Israel

horovitz.omer@gmail.com

The brain resting-state EEG can be studied while subjects are not actively engaged in sensory or
cognitive processing. This spontaneous activity was linked to various psychological processes (e.g.
self-referential thought and integration) involved in cognitive and emotional processing. Thus,
examining changes in spontaneous activity in youth may assist in elucidating part of the risks for
developing psychopathology across the lifespan. However, while some have already assessed resting-
state EEG in healthy youth, little is known about spontaneous brain activation in anxious youth.
The current study presents exploratory data of spontaneous resting-state EEG activity in healthy
and anxious youth. Ten young subjects (Age: 12.11 ±1.89, 5 females, 5 anxious) participated in
a resting state EEG task. The 9min task is comprised of short habituation phase followed by two
4 min blocks of 2min eyes-open (EO) and 2min eyes-closed (EC). Each change was signaled by
a brief (20ms duration with 15ms rise- and fall times) 1000Hz 60dB tone. During the eyes open
state, participants were instructed to visually fixate on a small cross presented on a computer
screen in front of them. Data recordings were acquired with a 32-ch Biosemi ActiveTwo system
and digitized at a sampling rate of 512Hz. Electrodes mounted according to the 10/20 system.
High- and low-pass cut-off frequencies were set at .5 and 600Hz. Data were offline referenced to
the average of all electrodes. A 50Hz notch filter was applied and data were corrected for eye-
movements. Statistical comparisons were performed on the scalp EEG field power by repeated
measure ANOVA and paired t-test for comparison of EO/EC states. Across subjects, topographic
changes were evident in all scalp regions, with reduced central, parietal and occipital activity in
the EC state compared to EO state. In addition, these reductions were also accompanied by an
increased frontal and frontal- parietal activity.

One for all: The effect of the typicality of an extinction
stimulus on return of fearMonday

№12
Sara Scheveneels* , Yannick Boddez, Marc Patrick Bennett, Dirk Hermans

Centre for the Psychology of Learning and Experimental Psychopathology, Leuven,
Belgium

sara.scheveneels@kuleuven.be

During exposure therapy, patients are encouraged to approach the feared stimulus or situation, so
they can experience that it is not followed by the anticipated aversive outcome. However, patients
might treat the absence of the aversive outcome as an exception to the rule. This could hamper
the generalization of fear reduction to stimuli or situations which are not included in therapy and
result in a return of fear responding. We examined the effects of providing information about the
typicality of the extinction stimulus on return of fear responding. A differential fear conditioning
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procedure was used. After extinction training participants received information about the extinc-
tion stimulus being a typical or atypical member of the feared category. The typicality instruction
effectively impacted return of fear responding; lower shock expectancies were observed when pre-
sented with a generalization test stimulus in the typical relative to the atypical group. These
findings suggest that verbal information about stimulus typicality can be a promising adjunctive
to standard exposure treatments.

Context conditioning and generalization of anxiety in
virtual reality Monday

№13
Dorothea Neueder* , Marta Andreatta, Miriam Schiele, Christoph Schartner, Katharina

Domschke, Jürgen Deckert, Paul Pauli

Department of Psychology I, Würzburg, Germany
dorothea.neueder@uni-wuerzburg.de

Current research has mainly focused on the generalization of cued fear responses. Cumulative
results indicate declining generalization gradients in fear responses as the generalization cue in-
creasingly differs from the conditioned danger cue. To take a closer look on the generalization of
anxiety responses, we implemented and validated an advanced contextual generalization paradigm
in virtual reality (VR). To this end, 64 healthy participants underwent context conditioning and
generalization on two consecutive days. During two acquisition phases (Day1), one virtual office
(anxiety context, CTX+) was paired with unpredictable electric stimuli (unconditioned stimulus,
US), but not another virtual office (safety context, CXT).During two generalization phases (Day2,
24 h later), participants re-visited the CTX+ and CTX- as well as three additional generaliza-
tion contexts (G-CTX1: 75%; G-CTX2: 50%; G-CTX3: 25%). The offices create a continuum of
similarity between the anxiety (100%) and the safety (0%) context.We found successful context con-
ditioning as indicated by more negative valence, higher arousal, anxiety and contingency ratings,
startle potentiation and higher skin conductance level for the CTX+ as compared to CTX-.During
generalization test, ratings and physiological data demonstrated a linearly declining generaliza-
tion gradient as the presented context becomes less similar to the CTX+.Therefore, the current
paradigm is in line with cued fear paradigm and highly promising for investigating generalization
processes of conditioned anxiety.

Persistent attenuation of fear memories in humans: A
registered replication of the reactivation-extinction effect Monday

№14

E
Anastasia Chalkia* , Ann-Kathrin Zenses, Natalie Schroyens, Lukas Van Oudenhove, Tom

Beckers

Tom Beckers lab, Leuven, Belgium
anastasia.chalkia@kuleuven.be

It has been proposed that memory retrieval can destabilize consolidated memories, after which
they need to be reconsolidated in order to be retained. The presentation of relevant information
during memory reconsolidation could then result in the modification of a destabilized memory
trace, by allowing the memory trace to be updated before being reconsolidated. In line with
this idea, Schiller et al. (2010) have demonstrated that memory retrieval shortly before extinction
training can prevent the later recovery of conditioned fear responding that is observed after regular
extinction training. Those findings have been the subject of considerable controversy, due in part
to theoretical reasons but also due to a number of failures to obtain similar results in conceptual
replication attempts. We will report the results of a direct, independent replication of the critical
conditions of Schiller et al. (2010, Experiment 1).
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Effect of stress-induction on remote threat conditioning:
Translating an animal model to humansMonday

№15 Christopher Klinke* , Marta Andreatta

Department of Psychology, University of Würzburg, Würzburg, Germany
Christopher.klinke@uni-wuerzburg.de

More and more research is examining the effect of stress on threat conditioning, as important model
for the etiology of anxiety disorders. An animal model found that stress-induction 10 days prior
to threat conditioning impaired extinction learning. In the ongoing study, we want to translate
this animal study and investigate in humans, whether stress experienced 10 days before learning
might still affect the fear memory trace.Twenty healthy participants were randomly divided into
two groups. On Day 1, the stress-group (N = 13) underwent a socially evaluated cold pressor test
(SECPT), while the other group (sham-group, N = 7) had to immerse the hand into lukewarm
water. Ten days later, all participants underwent differential threat conditioning during which
participants received a mild painful electric stimulus (unconditioned stimulus, US) at the offset
of one geometrical shape (conditioned stimulus, CS+), but never at the offset of another shape
(CS-). During extinction learning (24 h after conditioning) participants re-saw both CSs, without
any US-delivery. Startle responses and subjective measures (valence, arousal and anxiety ratings
towards CSs) were the learning indices.On an explicit level (ratings), threat acquisition (increased
discriminative responses between CS+ vs. CS-) and extinction (decreased discriminative responses
between CS+ vs. CS-) occurred. In valence ratings, the stress-group showed higher differentiation
(CS+ vs. CS-) in extinction learning in comparison to the sham-group. Interestingly, on an implicit
level (startle response) threat acquisition (startle potentiation to CS+ vs. CS-) and extinction
learning (comparable responses to CS+ and CS-) were only found in the sham-group.These results
indicate that stress-induction ten days prior to threat conditioning may differently affect implicit
and explicit conditioned fear responses: Implicitly, stress impaired threat acquisition, whereas it
enhanced extinction learning explicitly. However, preliminary interpretations have to be considered
with reservations due to small sample size and statistical power.

Social fear conditioning and intrusive re-experiencing in
patients with social anxiety disorderMonday

№16 Marie Neudert* , Onno Kruse, Rudolf Stark, Andrea Hermann

Department of Psychotherapy and Systems Neuroscience, Gießen, Germany
marie.k.neudert@psychol.uni-giessen.de

Intrusive re-experiencing in reaction to a traumatic event is a core symptom of posttraumatic stress
disorder (PTSD), but also seems to be a relevant factor for other anxiety disorders. Similar to
PTSD, patients with social anxiety disorder (SAD) often develop intrusive re-experiencing after
a stressful social learning experience (e.g., bullying). Studies on fear conditioning could provide
information about the mechanisms underlying intrusive re-experiencing. In order to investigate the
relationship between fear conditioning and intrusive re-experiencing, 39 patients with SAD took
part in a differential social fear conditioning paradigm. Neutral facial expressions of male subjects
served as conditioned stimuli and video excerpts with insulting comments from the same persons
were used as unconditioned stimuli. For the assessment of intrusive re-experiencing in response
to aversive social experiences a modified version of the Posttraumatic Diagnostic Scale was used.
Results show that higher levels of intrusive re-experiencing in patients were associated with higher
levels of self-reported anxiety and lower activation of the ventromedial prefrontal cortex (vmPFC)
to the CS+ compared to the CS- during fear acquisition. These results suggest a diminished
inhibition of anxiety by the vmPFC during fear acquisition in patients with stronger intrusive
re-experiencing. An impaired inhibition of fear could be a central mechanism influencing the
development of intrusions and thereby might be a risk or maintaining factor for anxiety disorders.
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Central administration of insulin affects conditioned fear
extinction in healthy humans Monday

№17
Diana Ferreira de Sá* , Tanja Michael

Division of Clinical Psychology and Psychotherapy, Department of Psychology, Saarland
University, Saarbrucken, Germany, Saarbrücken, Germany

diana.ferreira@uni-saarland.de

Fear conditioning processes are considered to play a crucial role in the etiology and maintenance of
anxiety disorders. Cognitive enhancers with effects on learning and memory processes have received
increased interest as potential co-adjuvants of exposure therapy and consequent modification of
fear conditioning. Previous research suggests that central insulin influences certain memory and
learning functions.The present study aimed to investigate the effect of acute intranasal insulin on
fear extinction in healthy men and women. For this purpose, we used a differential fear conditioning
procedure. In a between-subject balanced fashion, one face picture (CS+) was reinforced by
an electrical shock (UCS), while another one served as unreinforced neutral stimuli (CS-). The
conditioning procedure occurred in 3 different phases: fear acquisition (day 1), extinction (day 2),
reinstatement (day 3). On day 2, a single dose of intranasal insulin (160 IU) or corresponding
placebo was applied 45 minutes before fear extinction.Preliminary data shows a sex-specific effect
of condition (insulin vs. placebo) on fear extinction on the level of US-expectancy ratings and
electrodermal responses. Additional results on startle reflex potentiation will also be presented.

Where There is Smoke There is Fear-Impaired Contextual
Inhibition of Conditioned Fear in Smokers. Monday

№18
Jan Haaker* , Tina B Lonsdorf, Dirk Schümann, Nico Bunzeck, Jan Peters, Tobias Sommer,

Raffael Kalisch

Department of Systems Neuroscience, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

j.haaker@uke.de

The odds-ratio of smoking is elevated in populations with neuropsychiatric diseases, in particular
in the highly prevalent diagnoses of post-traumatic stress and anxiety disorders. Yet, the associa-
tion between smoking and a key dimensional phenotype of these disorders-maladaptive deficits in
fear learning and fear inhibition-is unclear. We therefore investigated acquisition and memory of
fear and fear inhibition in healthy smoking and non-smoking participants (N=349, 22% smokers).
We employed a well validated paradigm of context-dependent fear and safety learning (day 1)
including a memory retrieval on day 2. During fear learning, a geometrical shape was associated
with an aversive electrical stimulation (classical fear conditioning, in danger context) and fear re-
sponses were extinguished within another context (extinction learning, in safe context). On day 2,
the conditioned stimuli were presented again in both contexts, without any aversive stimulation.
Autonomic physiological measurements of skin conductance responses as well as subjective evalua-
tions of fear and expectancy of the aversive stimulation were acquired. We found that impairment
of fear inhibition (extinction) in the safe context during learning (day 1) was associated with the
amount of pack-years in smokers. During retrieval of fear memories (day 2), smokers showed an
impairment of contextual (safety context-related) fear inhibition as compared with non-smokers.
These effects were found in physiological as well as subjective measures of fear. We provide initial
evidence that smokers as compared with non-smokers show an impairment of fear inhibition. We
propose that smokers have a deficit in integrating contextual signs of safety, which is a hallmark
of post-traumatic stress and anxiety disorders
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Do fear acquisition and fear extinction change as a result of
therapy in patients with anxiety disorders?Monday

№19

E
Puck Duits* , Johanna M. P. Baas, Iris M. Engelhard, Jan Richter, Anke Limberg-Thiesen, Ivo

Heitland, Alfons O. Hamm & Danielle C. Cath

Altrecht Academic Anxiety Centre, Utrecht, The Netherlands
p.duits@altrecht.nl

Extinction processes are thought to- at least in part- underlie the beneficial effects of cognitive be-
havioral therapy (CBT) in patients with anxiety disorders. Although various studies demonstrated
that fear acquisition (Torrents-Rodas et al., 2014; Zeidan et al., 2012) and extinction (Fredrikson,
Annas, Georgiades, Hursti, & Tersman, 1993) parameters are relatively stable over time, other
studies suggest that fear extinction processes might be more dynamic (Duits et al., 2016; Galvao-
de Almeida et al., 2013; Kircher et al., 2012). At this point, little is known about the effect of
CBT on the acquisition and extinction of fear in patients with anxiety disorders. The current study
aimed to investigate whether fear acquisition and fear extinction change as a result of CBT, thereby
gaining further insight in the stability versus changeability of fear conditioning processes.Twenty-
three patients with an anxiety disorder participated in a differential fear conditioning task with
uninstructed and instructed acquisition and extinction phases. Patients completed the fear condi-
tioning task both prior to CBT and after finishing CBT. Outcome measures were fear-potentiated
startle, skin conductance, fearfulness ratings and US expectancy ratings.Preliminary analyses on
subjective outcome data collected during acquisition and extinction phases suggest that patients
report overall decreased fear responses to both CS+ and CS- and decreased US expectancy ratings
to the CS- after CBT as compared to before CBT. The next step in analyzing the data will be
to investigate whether these changes in fear acquisition and extinction are related to treatment
outcome. Preliminary findings will be presented on a poster during the EMHFC meeting.

Dont fear fear conditioning: Methodological considerations
for the design and analysis of studies on human fear

acquisition, extinction, and return of fearMonday
№20 Christian J. Merz* , Tina B. Lonsdorf, Mareike M. Menz, Marta Andreatta, Miguel A. Fullana,

Armita Golkar, Jan Haaker, Ivo Heitland, Andrea Hermann, Manuel Kuhn, Onno Kruse, Shira
Meir Drexler, Ann Meulders, Frauke Nees, Andre Pittig, Jan Richter, Sonja Römer, Youssef
Shiban, Anja Schmitz, Benjamin Straube, Bram Vervliet, Julia Wendt, Johanna M.P. Baas

Department of Cognitive Psychology, Ruhr-University Bochum, Bochum, Germany
christian.j.merz@rub.de

The so-called replicability crisis has sparked methodological discussions in many scientific areas,
but particularly in psychology. As a result, endeavours have been initiated to promote the trans-
parency, rigour, and ultimately, replicability of research. Originating from this zeitgeist, the chal-
lenge to discuss critical issues on terminology, design, methods, and analysis considerations in
fear conditioning research is taken up by a young investigator network involving representatives
from different human fear conditioning laboratories across Europe (EIFEL-ROF Network). The
Network has recently compiled a comprehensive paper focused on methods in the field of fear
conditioning. Thereby, we intend to provide a solid basis for the development of a common pro-
cedural and terminology framework for the field of human fear conditioning. Whenever possible,
we give general recommendations on methodological issues, even though this aspect is not easily
realized, since best practices heavily depend on the specific research question. In addition, we
provide evidence-based guidance for methodological decisions on study design, outcome measures,
and analyses. Importantly, this work is also intended to raise awareness and initiate discussions on
crucial questions with respect to data collection, processing, statistical analyses, the impact of sub-
tle procedural changes, and data reporting specifically tailored to the research on fear conditioning.
Several key points of this work, which was recently published in Neuroscience and Biobehavioral
Reviews, will be presented on this poster open for more detailed discussions.
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More than just noise: Individual differences in fear
acquisition, extinction and return of fear in humans
biological, experiential, temperamental factors, and

methodological pitfalls Monday
№21

Tina B. Lonsdorf* , Christian J. Merz

Institute of Systems Neuroscience, UKE, UKE, Hamburg
t.lonsdorf@uke.de

Why do only some individuals develop pathological anxiety following trauma? Individuals differ in
life experiences before, during and after trauma as well as temperamental and/or biological factors
- all of which vitally interact. Fear acquisition, extinction and return of fear paradigms serve as
experimental models for the development, treatment and relapse of anxiety. Individual differences
in these processes were however mostly regarded as noise by researchers interested in basic asso-
ciative learning principles. We present a comprehensive literature overview and methodological
discussion on individual differences in fear acquisition, extinction and return of fear. Thereby, we
tell a story from noise that steadily develops into a meaningful tune and converges into a model of
mechanisms and processes contributing to individual risk and resilience trajectories with respect
to fear and anxiety-related behavior. Furthermore, in light of the present replicability crisis we
identify methodological pitfalls for study design and analyses tailored to individual difference re-
search in fear conditioning. Ultimately, synergistic transdisciplinary and collaborative efforts hold
promise to not only improve our mechanistic understanding but can also be expected to contribute
to the development of specifically tailored (individualized) intervention and targeted prevention
programs in the future.

Multiple extinction contexts and the neural correlates of
context-dependent extinction recall Monday

№22
Andrea Hermann* , Eva A. Müller, Onno Kruse, Oliver T. Wolf, Rudolf Stark and Christian J.

Merz

Department of Psychotherapy and Systems Neuroscience, Giessen, Germany
andrea.hermann@psychol.uni-giessen.de

Exposure therapy is a highly successful treatment for patients with anxiety disorders. Extinction
of conditioned fear is supposed to be an important mechanism underlying exposure therapy. How-
ever, relapses frequently occur in the long-term, probably related to difficulties in generalizing the
extinction of conditioned fear to new situations and contexts (renewal). Extinction training in
multiple extinction contexts has been shown to reduce the renewal of conditioned fear. However,
the underlying neural correlates in humans are unknown yet. In this functional magnetic resonance
imaging study, forty-nine healthy men participated in a fear conditioning paradigm with fear ac-
quisition in context A on day 1, extinction training in four different contexts (B1-B4; group 1) or in
a single context (B1; group 2) on day 2 (24 hours later), and fear and extinction recall in contexts
B1 and a novel context C on day 3 (one week later). First results show that multiple extinc-
tion contexts lead to a stronger differential activation decrease in the hippocampus and amygdala
during extinction learning. However, both groups showed a similar reduction of conditioned skin
conductance responses. During extinction recall one week later, reduced differential amygdala ac-
tivation was observed in the multiple context compared with the single context group during fear
renewal (context C minus B). These results indicate that the use of multiple extinction contexts
during extinction training leads to an inhibition of conditioned fear on a neural level. Multiple
context exposure might be a promising avenue for the prevention of relapses in the treatment of
anxiety disorders.
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The effects of vagus nerve stimulation on generalization of
fear and anxietyMonday

№23 Hannah Genheimer* , Marta Andreatta, Paul Pauli

Department of Psychology I, University of Würzburg, Würzburg, Germany
hannah.genheimer@uni-wuerzburg.de

The treatment of anxiety disorders with exposure therapy presumably is based on mechanisms of
extinction learning. Animal studies showed more stable extinction learning due to vagus nerve stim-
ulation. The current study investigated the influence of transcutaneous vagus nerve stimulation
(tVNS) in humans on extinction of conditioned fear and on the context-dependent generaliza-
tion. We therefore applied a combined cue in context conditioning paradigm on two consecutive
days.During acquisition on Day 1, all participants received sham tVNS and were guided through
two offices in which two colored lights were alternatively switched on and off. In one office (CTX+),
a mildly painful electric stimulus (unconditioned stimulus, US) was administered at the offset of
one light (conditioned stimulus, CS+) but not of the other (CS-). In the second office (CTX-), both
CSs were presented, but no US was administered. 30 min prior to extinction and between the two
extinction phases, participants received either sham (N = 20) or real tVNS (N = 21). Extinction
was identical to acquisition, but without US administration. Day 2 started with the application
of sham tVNS and three USs for reinstatement. Afterwards, participants were guided through
CTX+, CTX- and an additional generalization context (G-CTX), which consisted of 50% CTX+
and 50% CTX-. CSs were presented in all contexts and no further US was delivered. Preliminary
analyses of startle responses indicated successful cue and context conditioning and extinction. On
Day 2 startle responses were potentiated in CTX+ compared to CTX- and G-CTX. Interestingly,
the tVNS group showed slightly lower startle responses to CS+ compared to CS- in G-CTX indi-
cating reduced fear generalization. Sham stimulated participants showed potentiated startles for
CS+ compared to CS- in G-CTX. Current results underline the importance of a strong extinction
memory to reduce context-dependent generalization of conditioned fear. Therefore, tVNS might
be a promising addition to exposure therapy.

Secondary extinction after reinstatement in human fear
conditioningMonday

№24 Gaëtan Mertens* , Arne Leer, Evi-Anne M. van Dis, Iris M. Engelhard

EPP lab Utrecht, Utrecht, Netherlands
g.mertens@uu.nl

A small number of experiments with rats as subjects have demonstrated the secondary extinction
phenomenon: non-reinforcement of one conditioned stimulus (CS) can result in the extinction of
conditioned responses for other CSs (Vurbic & Bouton, 2011). Rescorla and Cunningham (1977)
demonstrated that secondary extinction after a reinstatement manipulation can reduce or even
eliminate the reinstatement effect. The current study aimed at replicating this intriguing finding
by Rescorla and Cunningham (1977) in a human fear conditioning study. Therefore, 60 students
will undergo fear conditioning with two CSs (a 500 Hz tone and a blue square) that will both be
paired with an electrical stimulation, followed by an extinction phase. Following extinction, fear
will be reinstated with three unpaired electrical stimulations. In a control group, non-reinforced
presentations of either the tone or the geometric shape (counterbalanced over participants) will
follow this reinstatement manipulation after a brief waiting period without any intervention. In the
experimental condition, this brief waiting period will be replaced by an unreinforced presentation
of one of the CSs (either the tone when the square will be presented later on, or the square when the
tone will be presented later on). We expect that this unreinforced presentation of one of the CSs in
the experimental group will produce secondary extinction and thereby eliminate the reinstatement
effect for the other CS. Currently, the experiment is ongoing and the results will be presented at
the fear meeting.
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What on earth just happened? Testing a Novelty-based
Extinction Procedure for the Reduction of Conditioned

Avoidance Monday
№25

E
Angelos-Miltiadis Krypotos* , Iris M. Engelhard

Iris M. Engelhard (Angelos-Miltiadis Krypotos), Utrecht, the Netherlands
amkrypotos@gmail.com

Excessive avoidance of largely innocuous cues is a key diagnostic criterion across anxiety- and
trauma-related disorders. The most common intervention procedure for reducing such avoidance
is that of exposure with response prevention. Nonetheless, a significant proportion of patients
either does not respond in this intervention or relapses after seemingly successful therapy. In
this experiment we test if a novelty-based extinction procedure, during which a neutral stimulus
(Conditioned Stimulus or CS) is paired with a novel tone rather than a non-event, could prevent
the return of conditioned avoidance. Initially, participants underwent a fear conditioning procedure
during which the presentation of a spider picture (CS+) was paired with shock (Unconditioned
Stimulus or US) administration, whereas the picture of another spider picture (CS-) was paired
with shock omission (acquisition phase). Afterwards, participants learnt that they could cancel
the US presentation by pressing a computer key (instrumental phase). An extinction procedure
followed. Of importance, participants in the control group encountered the CSs, without any of
them followed by a US. Participants in the experimental group encountered the CSs as well, with
the CS+ now being followed by the presentation of a neutral tone. Return of fear and avoidance
responses were tested after the administration of unexpected USs (reinstatement phase). Results
on the return of avoidance responses and fear ratings are presented. We also expand on how
novelty-based interventions could be used in clinical practice.

Trait anxiety predicts SCR discrimination during fear
acquisition which is mediated by the amygdala Tuesday

№26
Rachel Sjouwerman* , Robert Scharfenort, Tina B. Lonsdorf

Institute of Systems Neuroscience, UKE, Hamburg, Germany
r.sjouwerman@uke.de

Identifying individual differences in fear learning is important in order to ultimately foster targeted
prevention of individuals at high risk for developing anxiety disorders. In the fear conditioning
field, negative emotionality is commonly assessed by questionnaires targeting trait anxiety (TA),
intolerance of uncertainty (IU) and neuroticism (N). These individual factors are strongly inter-
correlated but studies have established associations with fear responding exclusively for these
singular measures. Hence, it remains unknown, whether one facet of negative emotionality explains
variance in fear learning beyond the other constructs. Here, we aimed to identify the shared and
unique variance that multiple constructs part of negative emotionality explain in fear learning. In
two independent samples, a path analysis model including three measures of negative emotionality
(TA, IUS, N) and four measures reflecting fear learning (skin conductance response (SCR), fear
potentiated startle (FPS), ratings (R), neuronal activation only study 2) was employed. In study
1 (n = 288), we found that TA beyond IU and N predicts CS+/CS- discrimination during fear
acquisition in SCRs but not in FPS or R. In a second independent study (n = 116), we show that
this association between TA and CS discrimination in SCR is fully mediated through differential
amygdala activation.These findings emphasize that TA as well as amygdala activation during fear
learning are potential predictors of risk for psychopathology, which may be of relevance for targeted
prevention approaches.
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Fear generalization in children and adolescents with
internalizing and externalizing disordersTuesday

№27
Anna Mittermeier* , Lillien Frey * , Jonas Daub, Anna Slyschak, Julia Reinhard, Marcel

Romanos

Center of Mental Health, Department of Child and Adolescent Psychiatry,
Psychosomatics and Psychotherapy, University of Würzburg, Würzburg, Germany

E Mitterme A@ukw.de

Overgeneralization of conditioned fear is a consistent feature of anxiety disorders in adults. In
healthy individuals, children display stronger fear generalization compared to adults suggesting
that fear generalization may be indicative of the developmentally increased risk for pathological
fear in children. To date, little is known about the mechanisms underlying fear generalization
in children in general and especially in those with internalizing or externalizing disorders.In our
pilot study, 22 healthy children (Female = 14, Age 14,36 ± 2,61) 24 children with internalizing
disorders (Female = 22, Age 14,58 ± 1,89) and 24 children with externalizing disorders (Female
= 6, Age 13,54 ± 2,21) completed a fear conditioning and generalization paradigm. Ratings
of valence, arousal and contingency were obtained to indicate fear learning and response.While
hypothesizing that fear conditioning may equally be achieved in all three groups, we expected
fear generalization to be increased in children with internalizing disorders, while no significant
difference may be expected between healthy children and children with externalizing disorders.
Results indicated robust fear conditioning in all three subsamples, but only for those participants,
who were aware that only the CS+ was paired with the UCS. In generalization there were no
significant difference in discrimination of stimuli between groups. Interestingly, in contrast to
findings in adults, there was a trend for children with internalizing disorders showing best stimuli
discrimination.This results should be discussed with respect to the fact that anxiety disorders
typically develop during childhood.

Sex differences in intrusive memories after analogue trauma
explained by elevated unconditioned responses and higher

conditionability in womenTuesday
№28

Frank H. Wilhelm* , Julina A. Rattel, Melanie Wegerer, Lisa M. Grünberger, Stephan Miedl,
Jens Blechert

Wilhelm, Salzburg, Austria
frank.wilhelm@sbg.ac.at

According to cognitive-behavioral theory of posttraumatic stress disorder (PTSD), intrusive mem-
ories a hallmark symptom of PTSD can be seen as conditioned responses to trauma reminders.
In a recent study (Wegerer et al., 2013, 2014) we established first laboratory evidence for a link
between fear conditionability and intrusive memories using a differential fear conditioning proce-
dure with neutral sounds as conditioned stimuli (CS) and short film clips depicting interpersonal
violence as unconditioned stimuli (UCS), examining film intrusions in a standardized memory
triggering task and ambulatorily on three subsequent days. Since women are at higher risk for
developing PTSD after trauma, we here investigated sex differences in intrusion formation after
this fear conditioning procedure, predicting that women would show a higher amount and distress
level of intrusive recollections then men, which would in part be due to their higher unconditioned
responses (UCR, emotional reactions to films) and higher conditionability (differential responses
for CS+ vs. CS- during extinction phase immediately following aquisition). We tested 56 female
and 61 male, mentally healthy participants (age M=23.5, SD=3.4) and statistically analyzed data
using Bayes regression and mediation models in MPlus to account for deviations from normal
distribution. As expected, women compared to men reported an increased intrusion amount and
distress level. In women, but not in men, intrusion amount was related to conditionability mea-
sured by valence ratings while intrusion distress was related to UCR valence ratings. Additional
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analyses showed that sex differences in intrusions were mediated by both UCR and conditionability
valence ratings. Electrodermal measures of UCR and conditionability did not demonstrate these
relationships. Results indicate that both emotional reactivity and conditionability may constitute
an important source of persistent aversive memories, particularly for women.

In search for boundary conditions of fear memory
reconsolidation Tuesday

№29
Natalie Schroyens* , Tom Beckers, Merel Kindt

Centre for the Psychology of Learning and Experimental Psychopathology, KU Leuven,
Leuven, Belgium

natalie.schroyens@kuleuven.be

Under specific conditions, presentation of a fear memory cue can result in memory destabilization.
Afterwards, restabilization, or reconsolidation, should take place in order to ensure persistence of
the memory trace. This temporal window of memory malleability offers an interesting opportunity
to interfere with maladaptive memories. Indeed, there is ample evidence that post-reactivation ad-
ministration of propranolol, a noradrenergic beta-blocker, reduces fear memory retention. However,
the presentation of a fear memory cue can also result in mere memory retrieval or the formation of
an extinction memory. The interaction between the degree of novelty during reactivation and pre-
vious learning conditions is thought to determine the outcome of a reactivation session. This study
aimed to evaluate whether contextual novelty prevents cue-induced destabilization and disruption
of a fear memory acquired by non-asymptotic learning. To this end, the study adopted a 3-day
differential fear-conditioning paradigm that was previously used in our lab. Twenty-four hours
after initial fear acquisition, fear memory was reactivated in a novel context or in the acquisition
context, followed by propranolol administration. In contrast to previous studies, propranolol did
not impair fear memory retention one day later, irrespective of the reactivation context. It should
be noted that extinction learning, which took place after the retention test, was also not successful.
The current study used a highly similar design as our previous studies that convincingly showed
evidence for memory reconsolidation interference. Hence, our failure to replicate memory reconsol-
idation cannot simply be explained by methodological differences or alleged boundary conditions
on memory destabilization such as memory- or participant characteristics. These results indicate
that the requirements for triggering destabilization can be difficult to fulfill, and that more research
is required to clarify the precise conditions under which memories can be destabilized.

The effect of phobic memory reconsolidation interference
caused by a psychological intervention on fear reduction in

claustrophobic subjects Tuesday
№30

Jan Richter* , Maike Hollandt, Paula Schütze, Alfons O. Hamm

Alfons O. Hamm, Greifswald, Germany
jan.richter@uni-greifswald.de

Previous research suggests that original emotional memory can be modulated if interfering the
reconsolidation process following memory reactivation. While first studies started to test the abil-
ity to transfer methods of pharmacological induced interference into clinical models attempts to
use psychological manipulations are rare. The present study aimed to test a non-pharmacological
strategy to interfere phobic memory reconsolidation in claustrophobic subjects and the effect on
fear reduction during repetitive exposure to a phobic situation. Subjects were randomized to one
of two groups with one imagining two neutral scenes (phobic memory non-reactiviation group)
on one imagining a neutral but also a personal claustrophobic scene from the past (reactiviation
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group) for three times each during a guided procedure using narrative scripts (9 sec read and
12 sec imagining). Afterwards subjects were exposed to a standardized claustrophobic situation
(small and closed test chamber) for 15 minutes challenging patients central concerns and, thus,
facilitating the development of new memory contents, which interfere phobic memory reconsoli-
dation in the reactiviation group resulting in decreased fear during re-exposure. Fear reduction
was tested during renewed exposure to the test chamber one and four weeks later. Fear memory
activation during the whole task was indicated by on-line assessed subjective reports (ratings of
fear and concerns expectancies), fear-potentiated startle and autonomic arousal (heart rate and
electrodermal activity). Preliminary findings of the ongoing study will be presented.

Integration of conditioned affective identity and emotional
expression in face perceptionTuesday

№31
Maimu A. Rehbein* , Maria Carmen Pastor, Javier Molt’o, Rosario Poy, Raül L’opez-Penadés,

Markus Junghöfer

Markus Junghöfer, Muenster (MAR, MJ); Castellón (MCP, JM, RP); Islas Baleares
(RLP), Germany (MAR, MJ); Spain (MCP, JM, RP, RLP)

maimu.rehbein@uni-muenster.de

During conditioning with social stimuli, a neutral face image (CS+) can acquire an emotional
meaning, when it comes to predict the occurrence of an aversive event (UCS). Here, we aimed at
showing that this process relies on the association of CS+ face identity with UCS occurrence. We
further investigated whether and how the acquired affective identity is integrated with information
about the acute emotional state of the individual during face perception. Forty-eight participants
underwent MultiCS conditioning, during which four faces with neutral expression were paired with
an aversive electric UCS, while four faces with neutral expression remained unpaired. High-density
ERPs revealed typical effects of conditioning, such as amplified Late Positive Potentials (LPP) to
previously shocked (CS+) relative to non-shocked (CS-) faces. Subsequently, participants viewed
angry and happy expressions of the CS+ and CS- faces. Strong main effects of affective identity
(conditioning) and emotional expression emerged in the Early posterior Negativity (EPN) and LPP
time interval. Importantly, there was a strong interaction of both factors with amplified EPNs and
LPPs for congruent pairs (angry CS+, happy CS-) relative to incongruent pairs (angry CS-, happy
CS+). Our results support the interpretation that conditioning relies on an association of CS+
face identity with UCS occurrence. They further reveal an interplay of emotional expression and
affective identity in perceiving others that follows emotional congruency.

The first two authors (MAR, MCP) contributed equally to this work. This work was supported
by the German Research Association (DFG; SFB-TRR58-C1) and the University of Castellon.

α2-adrenoreceptor antagonist yohimbine modulates
consolidation of conditioned fearTuesday

№32
Matthias F. J. Sperl* , Christian Panitz, Nadine Skoluda, Urs M. Nater, Christiane Hermann, &

Erik M. Mueller

University of Marburg, Personality Psychology and Assessment, Marburg, Germany
matthias.sperl@staff.uni-marburg.de

Previous animal and human molecular genetic research has identified a significant role for the cate-
cholaminergic system, particularly noradrenaline and dopamine, in acquiring emotional memories.
The aim of the present study was to investigate whether the noradrenergic α2-adrenoreceptor
antagonist yohimbine and the dopaminergic D2 receptor antagonist sulpiride modulate long-term
fear conditioning and extinction. Fifty-four participants underwent a two-day fear conditioning
and extinction paradigm, and received yohimbine (10 mg, n = 18), sulpiride (200 mg, n = 18), or
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placebo (n = 18) prior to an extinction session on day 1. Fear and extinction recall was assessed one
day later. We confirmed a successful manipulation of yohimbine on central noradrenergic release
by increased α-amylase activity for the yohimbine group before and after the extinction session.
Importantly, yohimbine treatment prior to fear extinction enhanced fear recall on the following day,
as indicated by potentiated fear bradycardia for the yohimbine group. In conclusion, our findings
show that the noradrenergic substance yohimbine modulated consolidation of conditioned, but not
extinguished fear. We did not find dopaminergic effects on cardiac signatures of fear and extinction
consolidation. In order to study noradrenergic effects on cortical activity during conditioned and
extinguished fear processing, EEG recorded during that study will also be analyzed.

Individual Differences in Extinction Learning - results of a
pilot study Tuesday

№33
Maike Hollandt* , Alfons O. Hamm, Jan Richter

Institute for Psychology, Physiological and Clinical Psychology/ Psychotherapy,
University Greifswald, Greifswald, Germany

maike.hollandt@uni-greifswald.de

Extinction learning is supposed to be a central mechanism of change during exposure-based ther-
apy in patients with anxiety disorder. Previous research started to identify individual differences in
extinction learning and associated moderators in non-clinical populations. In contrast, knowledge
about the variance in patients samples is still lacking, which however is essential to foster individ-
ualized therapy research.Therefore, we tested a new 2-day paradigm optimized for investigating
individual differences in extinction learning in a pilot study including 30 students.During day 1
two colored pictures of neutral faces served as CSs for ten times each, one of them paired with
an electric shock in 60% of the trials (general contingency but not rate were instructed before).
24 h later subjects underwent uninstructed extinction (20 trials) after an initial CS+ presentation
was paired with the shock again (reactivation). A reinstatement (three unpaired electric shocks)
was conducted immediately after extinction or 24 h later and was followed by an additional ex-
tinction block (10 trials). Learning was indicated by contingency awareness (trial-by-trial on-line
expectancy ratings), skin conductance response (SCR) and fear potentiated startle (FPS).As ex-
pected variance between subjects was low during acquisition and beginning extinction but increased
during prolonged course of extinction demonstrating the ability to identify individual differences
associated to inhibitory learning. First analyses suggest that personality traits including trait
anxiety (STAI) and sensitivity of the behavioral inhibition system (BIS) affect the learning curves
during the task with higher scores in STAI and BIS to be associated with delayed fear reduction to
the CS+ and concurrently a heightened sensitivity concerning the CS- during extinction as indi-
cated by ratings and SCR but not by FPS.In sum, our results demonstrate that the used paradigm
is able to investigate individual differences in extinction learning and therefore should also be used
in clinical samples.
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Return of Fear in a Conditioning Paradigm: Renewal with a
Visuoauditory US?Tuesday

№34
Elze Landkroon* , Gaëtan Mertens, Dieuwke Sevenster, Pauline Dibbets, & Iris M. Engelhard

Iris Engelhard, Utrecht, The Netherlands
e.landkroon@uu.nl

Learned fear to a conditioned stimulus (CS) may be caused by an interaction between the perceived
probability and intensity of a threatening unconditioned stimulus (US; Davey, 1997; Haesen &
Vervliet, 2015). Exposure therapy focuses on reducing the probability aspect by disconfirming the
CS-US relationship. However, presumably this leaves the original fear memory intact and creates
a new safety association. After a context switch, the original fear memory may be activated, which
can lead to a return of fear (renewal; Bouton, 2002). One way to perhaps more permanently
diminish fear is by devaluing the intensity of the threat memory itself. This may be done with a
mental imagery-based method (see van den Hout & Engelhard, 2012), but it is unclear whether
this effect generalizes across contexts, thereby preventing renewal. To test this hypothesis, we
first aimed to establish an experimental paradigm with a visuoauditory US that evokes a vivid
memory that can later be manipulated. On Day 1 healthy participants will be conditioned with
a visuoauditory US (i.e., aversive film clip). On Day 2, extinction takes place in the same or in a
different context than the acquisition context. Directly afterwards, renewal is tested in the same
context as the acquisition context (AAA vs ABA design). We hypothesize that conditioned fear
will be extinguished on Day 2 as measured by online US expectancy ratings, skin conductance
response, and startle response, and that ABA renewal takes place. The design and implications
for follow-up studies will be discussed.

The effect of sleep deprivation on the expression of fearTuesday
№35

E
Ann-Kathrin Zenses* , Tom Beckers, Philippe Peigneux, Yannick Boddez

Tom Beckers, Leuven, Belgium
annkathrin.zenses@kuleuven.be

To gain insight into the high comorbidity between insomnia and anxiety disorders, we investigated
the effect of sleep deprivation on the expression of fear in healthy participants. In a first study,
we used a conditioning paradigm with a fear acquisition phase (comprising one face stimulus that
was always paired with an electric shock and another face stimulus that was never paired with an
electric shock) in the evening and a test of fear expression (comprising the two face stimuli of the
acquisition phase and, crucially, a morph between these two as a generalization stimulus) in the
subsequent morning. Between the fear acquisition and the test phase, participants were either kept
awake for 12 hours in the laboratory (n = 19) or had one night of sleep at home (n = 20). Sleep
deprivation relative to sleep led to overall increased subjective threat values as indicated by the
shock expectancy ratings. A second study was aimed at disentangling whether this effect is due
to sleep deprivation after learning or due to the sleep-deprived state during testing. In this study,
all participants were allowed to get a night of sleep after the fear acquisition phase. While the
sleep group (n = 24) received a second night of sleep before testing, the sleep deprivation group
(n = 22) was deprived of sleep for 12 hours during that second night. This design ensured that
a possible difference between groups at test could not be explained by sleep deprivation after fear
learning because both groups were given the opportunity to sleep afterwards. Data of this second
study are currently being analyzed and will also be presented at the meeting.
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Pupillometry as readout of the conditioned response: a
comparison with startle EMG and SCR Tuesday

№36

E
Laura Leuchs* , Max Schneider, Victor Spoormaker

Max Planck Institute of Psychiatry, Psychophysiology, Munich, Germany
laura leuchs@psych.mpg.de

Startle electromyography (EMG) and skin conductance are frequently assessed for quantifying the
conditioned response. In the last decade, pupillometry has emerged as an alternative readout of
conditioned fear (De Voogd et al., 2016; Reinhard et al., 2002; Reinhard et al., 2006; Visser et
al., 2016). Here, we explore the properties of pupil dilations in response to conditioned stimuli
(CS) in comparison to startle EMG and skin conductance responses (SCR). We simultaneously
assessed pupil dilations, SCR and startle responses during differential fear conditioning (N = 31
controls and 29 psychiatric outpatients). Fear conditioned stimuli (CS+) were reinforced by mild
electric shocks to the wrist in 80% of conditioning trials. Response amplitudes to CS+ were tested
against responses to a safety stimulus (CS-) for all three measures. Furthermore, we explored the
dynamics of the different physiological readouts employing repeated measures analyses of variance
(rmANOVA).Our results show that all three readouts differentiated between CS+ and CS-, albeit
with varying effect sizes (small to large). The linearly decreasing time effects were much more
pronounced for SCR and startle EMG than for pupillometry. Mean differential responses to CS+
and CS- revealed a weak correlation between startle EMG and pupillometry. Pupillometry, SCR
and startle EMG are comparable readouts of conditioned fear, which have different advantages
depending on the experimental setting. However, they may capture different components of the
conditioned response: While SCR and startle EMG habituate strongly over time, pupil dilations
may be more related to cognitive threat appraisal.

Neural predictors of intrusive memory formation after
analogue trauma: which role do individual fear
conditionability and extinction memory play? Tuesday

№37
Stephan F. Miedl* , Julina A. Rattel, Jens Blechert, Martin Kronbichler, Victor I. Spoormaker,

Rachel Nuttall, Frank H. Wilhelm

Clinical Stress and Emotion Laboratory, Division of Clinical Psychology, Psychotherapy
and Health Psychology, University of Salzburg, Salzburg, Austria

stephan.miedl@sbg.ac.at

Intrusive memories represent a core feature of Posttraumatic Stress Disorder (PTSD). Thus, ex-
perimental psychopathology research developed laboratory analogues of such traumatic processing
to study neural correlates of traumatic encoding and features of subsequent intrusive memories.
The present study adapted the conditioned intrusion paradigm (Wegerer et al., 2013, 2014) to
induce analogues of intrusive memories within the fMRI environment with a focus on individual
differences in fear conditionability as predictor for subsequent intrusive memories. After fear con-
ditioning using faces as CS and highly aversive 20-sec films depicting interpersonal violence as US,
we assessed intrusive memories event-based for three consecutive days via smartphone application.
Based on our previous results we expected that intrusive memory formation will be predicted by
deficient fear extinction as indexed by exaggerated amygdala responses to CS+ during extinction.
Therefore, the modulatory role of extinction on intrusive memory formation was additionally tested
via a comparison between subgroups of participants with vs. without an extinction phase immedi-
ately following acquisition. Results proved successful fear acquisition, reflected by differential fear
network activity and US expectancy ratings. Moreover, neural patterns of individual fear condi-
tionability were linked to intrusive memory formation. Immediate extinction following acquisition
(vs. no extinction) did not modulate these relationships. Results suggest that extinction memory
does not play a prominent role in intrusive memory formation. Rather, episodic memory cou-
pled with accentuated associative fear acquisition memory appears to produce intrusive memories,
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which is also reflected by neural activity during analogue trauma. Results highlight novel processes
potentially related to PTSD vulnerability after trauma.

Transcranial direct current stimulation (tDCS) of the
medial prefrontal cortex (mPFC) during extinction trainingTuesday

№38 Martin J. Herrmann* , Caroline Schneider, Natalie Dittert, Thomas Polak

Laboratory for Psychophysiology and Functional Imaging. Department of Psychiatry,
Psychosomatics and Psychotherapy, Würzburg, Germany

Herrmann m@ukw.de

Besides psychopharmacological and simple psychotherapy interventions, a new approach to opti-
mize anxiety therapy is the additional use of non-invasive brain stimulation. The idea of brain
stimulation enhanced therapy for anxiety disorders is to increase the activity in brain regions as-
sociated with extinction to enhance extinction itself. Successful extinction is a key component of
the reversal of fear conditioning and therefore therapy focused on extinction shows to be highly
effective. Nevertheless the used parameters have yet to be sufficiently investigated. Subsequently
this study aims to investigate whether tDCS (transcranial direct current stimulation) is suitable to
improve extinction of conditioned fear. Methods: 51 healthy individuals were split into a Verum-
tDCS group or a Sham-tDCS group and matched for gender. During habituation, CS+ and CS- (2
female, neutral faces) were presented 4 times each, during acquisition 16 times, and during extinc-
tion 16 times. A female scream served as US (95 dB) with a reinforcement rate of 75 %. During the
extinction training we measured skin conductance responses (SCR) and startle responses (elicited
by a 95 dB burst of white noise in every trial). For tDCS we used a bipolar prefrontal electrode
(7×5 cm) arrangement over F3 (cathodal) and F4 (anodal). Stimulation intensity was I = 2mA for
10 min before and during extinction. Results and Discussion: The SCR data were analysed with
three different approaches. Manually trough to peak definition and with the software packages
Ledalab and PsPM. Results of the three different approaches will be presented and compared with
each other.

Fear generalization increases with timeTuesday
№39 Arne Leer* , Dieuwke Sevenster, Miriam J. J. Lommen

Iris Engelhard, Utrecht, The Netherlands
A.Leer@uu.nl

Whereas the ability to generalize fear responses is crucial for survival, excessive generalization
may have serious negative consequences. Such overgeneralization is a defining feature of clinical
anxiety and has been linked to its etiology. Animal studies have shown that the mere passage
of time may result in stronger fear generalization. Presumably, progressive decay in hippocampal
dependency (as memories are stored in the cortex) results in recall of more general information
and responding to a broader range of stimuli. Interestingly, brief exposure to the training context
reverses this effect, which suggests that detailed information is not fully lost over time and can
be restored under certain conditions. The aim of the current experiments was to examine these
phenomena in humans. Findings may provide insight in how maladaptive generalization develops
and how it might be countered. Experiment I revealed that threat expectancy to a generalization
stimulus increases following a 1-week retention interval. Incubation likely does not account for this
effect, because responding to the conditional stimulus was stable over time. This results suggest
that human fear generalization is a temporally dynamic rather than static process. In addition,
the time-dependent increase in generalized responding completely vanished when participants were
briefly exposed to the conditional stimulus prior to testing. This result may be of importance to
clinical practice. The aim of Experiment II was to replicate and extend these findings. Next to
threat expectancy ratings we collected skin conductance responses and startle EMG responses.
Results will be presented.
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Beliefs about others impair observational avoidance learning Tuesday
№40

E
Ida Selbing* , Andreas Olsson

Emotion Lab, Stockholm, Sweden
ida.selbing@ki.se

Attaining information about what to avoid through observing others, here referred to as demon-
strators, can be safer and more efficient than individual learning. Observational learning should
be sensitive to the demonstrators ability to avoid danger. Here, we present two studies were we
have investigated the effect of beliefs about demonstrators abilities, induced by descriptions, on
observational avoidance learning. In the first study, we investigated the interaction between de-
scribed and actual ability of the demonstrator and in the second study we focused on the effect of
described ability only. In both studies participants learned a sequential two-choice task to avoid
shocks. They both performed the task themselves and observed demonstrators that performed
the same task. In the first study participants were divided into two groups that were told that
the demonstrators were either high or low performers. In fact, in both groups, the actual abil-
ity of the demonstrators varied and was either high or low. Behavioral data showed that verbal
information influenced participants performance such that observing demonstrators believed to
have a low rather than high ability decreased performance. Furthermore, the verbal description
of demonstrators ability interacted with the actual ability resulting in worst performance during
observation of the demonstrator with low ability correctly described as a low performer. In the
second study we varied described ability within participants while keeping the actual ability at a
constant low level. Again, performance was worse following a demonstrator described as having
a low ability as compared to a high ability to perform the task. Analyses of pupil dilation and
behavioral data suggested that the verbal description of demonstrator ability influenced perfor-
mance by affecting the level of attention directed towards the observational information. Verbal
description of a demonstrators learning ability as low corrupts observational avoidance learning.

Threat generalization moderates the link between childhood
maltreatment and psychopathology in emerging adults Tuesday

№41
Iris Lange* , Liesbet Goossens, Jindra Bakker, Stijn Michielse, Therese van Amelsvoort, Koen

Schruers

Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht, The
Netherlands

i.lange@maastrichtuniversity.nl

Background: Children who experience maltreatment are at increased risk for developing psy-
chopathology during later life. However, the pathways linking childhood maltreatment to later
psychiatric symptomatology are still poorly understood. Results of previous suggest that child-
hood maltreatment is associated with alterations in threat and safety processing. Examining threat
generalization mechanisms in adolescents that experienced childhood maltreatment and are at risk
for developing clinical disorders may elucidate a pathway linking early life adversities to emergence
of psychopathology. Methods: Individuals aged 16-25 with mild psychiatric symptomatology, and
health controls were recruited (N=83). Subjects filled in questionnaires about childhood maltreat-
ment (CTQ) and anxiety (STAI Trait subscale), and were interviewed about depressive (MADRS)
and psychotic symptoms (SIS-R). Furthermore, subjects underwent a fear conditioning and gen-
eralization paradigm, with geometrical shapes serving as conditioned threat (CS+), safety (CS-),
and generalization (GS) stimuli. Fear, valence, and US expectancy were measured. Subjects were
categorized based on presence (CM-present group) or absence (CM-absent group) of childhood
maltreatment. Results: The CM-present group reported higher levels of anxiety, depression and
psychotic symptoms than the CM-absent group. A significant group x stimulus interaction was
found for the valence scores, with the CM present group showing less differentiation between the
GS and CS-. Furthermore, we found a trend for a more linear fear generalization gradient in the
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CM present group compared to the CM-absent group. Significant interactions were found between
group and generalization scores on psychopathology. Overall, in the CM-present group, increased
threat generalization was associated with higher levels of psychosis, depression, and anxiety, while
in the CM-absence group reversed patterns were found. Conclusions: Our results point out that
threat generalization moderates the link between childhood maltreatment and psychopathology
during emerging adulthood. Threat generalization could present a pathway linking early life ad-
versities to psychopathology in later life.

Effects of pre-extinction stress on extinction recall in men
and women with high and low 17-estradiol (E2) levelsTuesday

№42
Martin I. Antov* , Philipp Bierwirth, Ursula Stockhorst

Stockhorst, Osnabrück, Germany
mantov@uni-osnabrueck.de

Fear extinction is a model for the etiology and treatment of anxiety, trauma- and stressor-related
disorders. These disorders are associated with extinction deficits. In a recent study, we found that
acute stress induced by immersing one hand into ice-cold water for 3 min (cold pressor test: CPT)
improves extinction recall in healthy men. Women however are at a significantly higher risk to
develop an anxiety or trauma- and stressor-related disorder. Therefore we repeated the experiment
in a sample of healthy women. Because low E2 has been linked to extinction deficits, we also ac-
counted for different E2 levels in women: we examined free-cycling women, tested during midcycle
(MC-group, high E2, low progesterone [P4]), and women using oral contraceptives (OC-group,
low E2, low P4). Here we compare CPT-effects on extinction across healthy men (n=40), MC-
(n=40) and OC- (n=40) women. Differential fear conditioning comprised habituation, acquisition,
extinction training (day 1), and extinction recall (day 2). Immediately before extinction training,
participants underwent the CPT or a warm-water-control. The unconditioned stimulus (US) was
a 2-s, 95 dB(A), aversive car-wreck sound. Two geometric figures (5 s) were counterbalanced as
the conditioned stimuli (CS+/CS-). Skin conductance responses (SCRs) were used as the learning
measure. E2 and P4 were measured in saliva for women. The CPT-stress was validated by blood
pressure, heart rate, non-specific SCRs, salivary cortisol level, and pain ratings.We found improved
extinction recall after CPT in the overall sample. This was mainly due to mens responses; MC-
women (high E2) showed a trend for better extinction recall after stress, whereas in OC-women
(low E2) there was no effect of stress on extinction recall. E2 (but not P4) levels of women (ir-
respective of OC/MC group) were positively correlated with extinction retention, especially after
stress. For both sexes, extinction retention was positively correlated with CPT-induced increases
in systolic blood pressure and cortisol. We also report further extinction-related analyses.

Conditioned fear generalization and discrimination learning
in children and adolescentsTuesday

№43
Anna Slyschak* , Julia Reinhard, Katharina Domschke, Paul Pauli, Marcel Romanos

Center of Mental Health, Department of Child and Adolescent Psychiatry,
Psychosomatics and Psychotherapy, University Hospital of Würzburg, Germany,

Würzburg, Germany
Slyschak A@ukw.de

The generalization of conditioned fear is considered to represent a crucial mechanism underlying
the disposition and development of pathological fear and anxiety disorders. The reversal of fear
conditioning may be a novel therapeutic approach to treat anxiety disorders. The current study
aimed to examine fear conditioning and generalization as well as its reversibility in typically de-
veloping children and adolescents. We used an aversive conditioning paradigm adapted from Lau
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and colleagues (2008). The conditioned stimuli were two neutral female faces (CS+/CS-), whereas
a fearful and screaming face was the unconditioned stimulus. Fear acquisition was followed by
a generalization phase presenting four generalization stimuli (GS1-GS4): The GS1 to GS4 were
composite faces of CS+ and CS-, blended from CS+ to CS- in 20% steps. Following fear gener-
alization we implemented a discrimination learning task. Its design was based on the hypothesis
that discrimination training will result in de-generalization. The training was presented to half of
the probands in an active (relevant) version or inactive (irrelevant) version in regard to fear gen-
eralization. The relevant training consisted of the pairwise presentation of two neutral faces (CS-,
CS+, GS1-GS4), and the participants task was to decide whether these faces are equal or different
from each other. By providing instant feedback the participants learned to correctly discriminate
all faces shown during fear conditioning and generalization. All three phases (acquisition, gener-
alization, de-generalizaton) were accompanied by psychometric measures of arousal, valence and
contingency. Additionally physiological data on skin conductance, heart rate and the activity of
the corrugator muscle were collected. Until now 42 voluntary participants (22 female) participated
in the study (M = 13.1 years; SD = 2.1 years). The first preliminary results indicate successful
fear conditioning. Discrimination training resulted in a nominal decrease in generalization for the
group with the relevant discrimination training. Our preliminary data suggest successful reversal
of conditioned fear generalization by discrimination training. The sample size will be increased
during the next months.

Can fear generalization be reversed by a discrimination
training? Tuesday

№44

E
Katharina Herzog* , Marta Andreatta, Steffen Markfelder, Katharina Domschke, and Paul Pauli

Department of Psychology I, University of Würzburg, Würzburg, Germany
katharina.herzog@uni-wuerzburg.de

Current findings have shown that fear generalization gradients are dependent on the stimulis per-
ceptual similarity to the conditioned cues. In two studies, we examined the reversibility of fear
generalization in healthy people. In each study, participants were randomly divided into two
groups. One group (Study 1 and 2: N = 15) underwent a de-generalization task, where partici-
pants had to discriminate two facial stimuli presented simultaneously. The other group (Study 1
and 2: N = 14) underwent a control task, where animal pictures were compared. All participants
went through a differential threat conditioning, during which a female face (conditioned stimulus,
CS+) was associated to a desperate scream (unconditioned stimulus, US), but not a second face
(CS-). During the generalization phase, CS+ and CS- were presented again and four additional
morphs (GS1-GS4) of these faces. In Study 1, the discrimination training was conducted after
generalization phase in order to reduce fear generalization, while in Study 2 before conditioning
to prevent generalization.In both studies, conditioning was successful as the CS+ elicited higher
skin conductance response (SCR), arousal and probability ratings, as well as lower valence ratings
than the CS-. Conditioned fear was generalized to the stimulus most similar to the CS+ (GS1)
visible in elevated SCR as compared to the CS-. All ratings showed fear generalization to GS1
and GS2, and for arousal and probability ratings in Study 1 also to GS3. The de-generalization
task could neither reduce nor prevent fear generalization as no interactions including stimulus and
group were found.In conclusion, we found successful fear acquisition, which was then generalized
to the perceptually most similar cues. However, the applied de-generalization task resulted inef-
fective, possibly because of little fear generalization or easiness of the tasks. For future studies, we
suggest to improve discrimination learning by increasing the trial number or by involving working
memory processes.
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The Relationship Between Social Dominance Threat and
Racial BiasesTuesday

№45
Tanaz Molapour* , Jan Haaker, Andreas Olsson

Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden
tanaz.molapour@ki.se

Humans and non-human animals alike respond especially strong to certain threats. For example,
research has shown that learned fear towards particular classes of stimuli (e.g., snakes, angry faces,
and social out-group individuals) are more persistent (resists extinction) compared to neutral
stimuli (e.g., Olsson, Ebert, Banaji, & Phelps, 2005). Recently, similar response biases have been
extended to faces associated with a high relative level of social dominance (Haaker, Molapour,
& Olsson, 2016). Here, we investigated the interaction between learned dominance and social
out-group (ethnicity) threats to understand if social dominance hierarchy knowledge changes out-
group biases. To do this, Swedish participants first learned about the dominance rank of others
by observing their dyadic confrontations. Faces that they learned about were two North-European
(NE) and two Middle-Eastern (ME) faces. During subsequent fear learning, the dominant NE
and dominant ME faces were equally predictive of an aversive consequence (mild electric shock) to
the participant. Firstly, we show that participants correctly learned the relative dominance of the
individual faces regardless of ethnicity. Secondly, participants were more biased to choose the NE
faces to be more dominant compared to ME faces. Importantly, during Pavlovian fear learning,
ethnic out-group faces elicited stronger and more persistent learned threat responses as measured
by physiological arousal. Our results improve our understanding of how learning through observing
conflicts between others produces learning about their relative dominance, and how this learning is
impacted by social group belongingness. Finally, we demonstrate how this observational learning
subsequently affects learning through direct aversive, experiences (Pavlovian conditioning).

Reducing fear reinstatement with counterconditioning: A
design poster.Tuesday

№46
Eva A.M. van Dis* , Muriel A. Hagenaars, Claudi L.H. Bockting, Iris M. Engelhard

Iris Engelhard, Utrecht, The Netherlands
e.a.m.vandis@uu.nl

undisclosed

Neural substrates of fear conditioning are modulated by
GLRB allelic variation: converging evidence from an

independent replicationTuesday
№47

Manuel Kuhn* , Ulrike Lueken, Robert Scharfenort, Yunbo Yang, Benjamin Straube, Tilo
Kircher, Hans-Ulrich Wittchen, Bettina Pfleiderer, Volker Arolt, André Wittmann, Andreas
Ströhle, Heike Weber, Andreas Reif, Katharina Domschke, Jürgen Deckert, Tina B. Lonsdorf

Institute of Systems Neuroscience, UKE, Hamburg, Germany
m.kuhn@uke.de

Glycine receptors (GlyR) represent a phylogenetically old and very basic mechanism of inhibitory
neurotransmission and have been reported to modulate behavioral and neural readouts of defen-
sive responding towards threat. Single point mutations in genes encoding GlyR, including its beta
receptor subunit (GLRB), have been associated with human hyperekplexia, a condition charac-
terized by exaggerated startle reflexes in response to sudden unexpected stimuli. A genome-wide
association of GLRB with categorical (panic disorder) and dimensional (agoraphobia) forms of fear
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and anxiety was recently established along with reports on increased acoustic startle reflexes and
neural fear network activation for a GLRB risk group.We here present data on the neuro-functional
significance of the GLRB genotype (rs7688285) during fear conditioning from the initial report.
In a conceptual replication approach, we provide further supporting evidence from two additional
independent samples, both employing procedurally different fear conditioning procedures. This is
extended by an exploration of an impact of GLRB allelic variation on brain morphology. Con-
verging evidence across all three samples was found for increased activation in the anterior insular
cortex as a main effect of GLRB risk group. In addition, interactions of GLRB risk group and
stimulus type during fear acquisition was observed in fear-relevant areas. None of these results
were attributable to morphological alterations as a function of genotype.Present results provide
translational evidence for glycine neurotransmission as a modulator of the brains evolutionary old
dynamic defensive system. They further support for a strong, biologically plausible candidate inter-
mediate phenotype of defensive reactivity, corresponding to the Research Domain Criteria (RDoC)
approach. The robustness of this finding is demonstrated by consistent associations across three
independent samples using different experimental paradigms. As such, glycine-dependent neuro-
transmission may open up novel avenues for mechanistic research on the etiopathogenesis of fear
and anxiety disorders.

Safety learning in adolescence and its relationship with
anxiety and attention processing. Tuesday

№48

E
Helen Baker* , Tom Barry, Jennifer Lau

Researching Emotional Disorders and Development Lab, Kings College London, London,
UK

helen.m.baker@kcl.ac.uk

Anxiety in adolescence is common and impairing. Growing evidence suggests that adolescent
anxiety is characterised by disturbances in safety learning, however, little is known about the
mechanisms underlying individual differences in this aspect of fear learning. It may be that the
voluntary control of attention, as well as the automatic orienting of attention, serve as potential
mechanisms. The present study sought to investigate the association between aspects of attention
processing and safety learning in unselected adolescents, and to corroborate past research indicating
adolescent anxiety is related to impaired safety learning. Participants completed a novel condi-
tioning task which paired balloon cues with mildly aversive or neutral outcomes. In addition, they
completed a spatial cueing task and the emotional attentional control questionnaire to measure
attention processes. Individual differences in the voluntary control of attention and threat-related
biases in the orienting of attention independently predicted variability in safety learning in adoles-
cence, whist the association between heightened anxiety and impaired safety learning was found
to be contingent on the co-occurrence of poor attention control. This study highlights potential
attention mechanisms that underscore safety learning in adolescence, and suggest deficiencies in
the voluntary control of attention may bring out anxiety-associated impairments.
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Mobile administration of fear conditioning: The possibilities
of mass participation to test individual differences and

genetic predictors of responseTuesday
№49

E
Kirstin L. Purves* , Tom Barry, Michelle Craske, Thalia Eley

EDITlab, King’s college London, London, United Kingdom
kirstin.purves@kcl.ac.uk

Little is known about the precise mechanisms underlying individual differences in the development
and maintenance of anxiety, or differential treatment response and outcomes. Fear conditioning
has been used to study anxiety relevant learning processes for over four decades (e.g. Eysenck,
1968; Lissek et al., 2008; Mineka & Ohlberg, 2008). Particular patterns of responding during fear
conditioning (e.g. over generalisation of fear responses and impaired fear extinction) show clear
associations with anxiety development and treatment outcomes (see Duits et al. 2015 for a meta-
analysis). The vast majority of studies have considered differences in fear conditioning responding
between groups of anxious versus non-anxious individuals. However, it is likely that anxiety is
a quantitative trait experienced to different degrees across the population, and that the group
differences observed so far represent the extreme ends of this distribution. If this were the case,
then it would be of particular interest to consider the genetic influences on various phases and
responses to fear conditioning in order to further our understanding of the mechanisms underlying
individual differences in the development and maintenance of anxiety or differential treatment
response. I will describe an ongoing pilot study with two primary aims 1) to test the feasibility of
using a fear conditioning paradigm to investigate whether individual differences in response to fear
conditioning predict individual differences in anxiety in an unselected (non-clinical) population. 2)
To validate the use of a mobile phone app to deliver a fear conditioning experiment comparable to
classical, researcher-administered experiments. I will conclude by discussing the future directions
of this work, and the possible application of genetic approaches to further our understanding of
the mechanisms contributing to anxiety relevant processes.
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Discussion Topics

Are fear conditioning and extinction the same? (in the
brain) Discussion Issue

Miquel A. Fullana*

Fullanas Lab, Barcelona, Spain
miguelangelfullana@gmail.com

We assume that fear conditioning and fear extinction are distinct and neurobiologically dis-
sociable processes. I will present data on a recent meta-analysis of fMRI studies comparing fear
conditioning and fear extinction and showing that -in the brain- both processes look very similar.
I will discuss possible methodological and conceptual issues that may explain these similarities.

Using memory reconsolidation to facilitate fear reduction:
beyond the boundary conditions Discussion Issue

Gaëtan Mertens* , Angelos-Miltiadis Krypotos, Natalie Schroyens, Anastasia Chalkia, Tom
Beckers, & Iris M. Engelhard

EPP lab Utrecht & CLEP KULeuven, Utrecht, the Netherlands
g.mertens@uu.nl

Reconsolidation theory posits that upon reactivation, consolidated memories enter a labile
state, where they are receptive to modification. In the human fear conditioning literature, recon-
solidation theory has received an increasing amount of attention due to its potential to enhance the
effectiveness of fear reduction interventions. However, recently a number of the original findings
have not been replicated and an increasing number of boundary conditions under which recon-
solidation is thought to occur have been proposed. These findings cast doubts on the empirical
support for reconsolidation theory in humans and on the broad applicability of memory recon-
solidation interventions in clinical settings. With this discussion topic we want to propose the
composition of a number of small taskforces from the fear conditioning community to facilitate a
thorough investigation of the evidence for and against reconsolidation theory in human fear condi-
tioning, focusing on (a) A more clear conceptualization of reconsolidation (distinguishing between
reconsolidation as a specific neurobiological mechanism and memory updating procedures in gen-
eral), (b) Conducting a formal meta-analysis of studies on reconsolidation, including unpublished
results, (c) Conducting exact replications of key memory reconsolidation experiments, (d) High-
lighting pitfalls in the statistical data analyses and encouraging alternative statistical approaches,
(e) Identifying behavioral and/or neurobiological markers of memory reconsolidation interference,
independent of its putative amnesic effects. These initiatives will help to clarify the robustness of
reconsolidation interference as a mechanism for fear reduction and its translation into potential
clinical interventions.
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Experimental psychopathology research and human fear
conditioningDiscussion Issue

Bram Vervliet * , Yannick Boddez

Experimental psychopathology (EP) focuses on the experimental study of pathological behav-
ior, as well as the study of experimental pathological behavior. Human fear conditioning fits both
of these criteria, but it is unclear to what extent contemporary human fear conditioning researchers
view themselves as EP researchers. In this discussion topic, we want (1) to assess the current re-
lation between HFC and EP, and (2) examine potential benefits of a closer HFC-EP connection.
Of note, while EP has long been a relatively scattered and unstructured field of research, recent
efforts are turning EP into a more formal field, including a dedicated doctoral school (The Dutch-
Flemish Doctoral School for Experimental Psychopathology), a dedicated annual conference (the
Rome workshops on Experimental Psychopathology), an EP manifesto in the form of a collection
of opinion papers in Psychopathology Review, dedicated EP journals (Journal of Experimental
Psychopathology, Psychopathology Review), and various labs across the US and Europe that hold
EP in their name or research statement. Can we learn from these recent developments? Should
we jump on the wagon? Will a closer connection attract more research funding to our field?
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Andreas Mühlberger andreas.muehlberger@ur.de
Frauke Nees frauke.nees@zi-mannheim.de
Jörg Neubert joerg.neubert@uni-greifswald.de
Marie Kristin Neudert marie.k.opper@psychol.uni-giessen.de
Dorothea Neueder Dorothea.Neueder@uni-wuerzburg.de
Rachel Nuttall –
Andreas Olsson andreas.olsson@ki.se
Selim Onat s.onat@uke.de
Andre Pittig andre.pittig@tu-dresden.de
Kirstin Purves kirstin.purves@kcl.ac.uk
Phillip Pärnamets philip.parnamets@ki.se
Julina Rattel julina.rattel@sbg.ac.at
Maimu Rehbein maimu.rehbein@uni-muenster.de
Jan Richter jan.richter@uni-greifswald.de
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