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The potential of virtual reality for diagnosing anxiety disorders has been explored to a lesser extent than
its use in psychotherapy so far. The current study applied virtual environments as an innovative diagnostic tool for social anxiety and social anxiety disorder and examined differences between low- and
high-socially-anxious participants on the basis of speciﬁc psychological parameters and recordings of
gaze behavior. Out of 119 subjects, 19 low- and 18 high-socially-anxious participants were selected by a
social anxiety questionnaire. During the completion of eight tasks in a virtual train and waiting room
scenario, the skin conductance response and gaze behavior was monitored. The ﬁndings indicate that
analyzing ﬁxation durations of faces in a virtual social situation is even more suitable for distinguishing
low- and high-social-anxious participants than investigations of skin conductance responses.
© 2017 Elsevier Ltd. All rights reserved.
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1. Introduction
Virtual reality (VR) is a promising tool, which can simulate the
complexity of experiences of the real world in a controllable and
reproducible manner in the laboratory and activate fear networks
in anxious subjects (Mühlberger, Wieser, & Pauli, 2008; Shiban,
Brütting, Pauli, & Mühlberger, 2015; Shiban, Pauli, & Mühlberger,
2013). While the advantages of the application of VR in psychotherapy have already been illustrated (for a review see Freeman
et al. (2017); Krijn, Emmelkamp, Olafsson, and Biemond (2004);
€ker and Emmelkamp (2010); Opriş et al. (2012)),
Meyerbro
clinical-psychological diagnostics in virtual surroundings are still in
the early stages of development. Virtual social scenarios have
mainly been generated for therapeutic purposes thus far.
Typically, participants had to give speeches in front of a virtual
audience (Harris, Kemmerling, & North, 2002; Slater, Pertaub,
Barker, & Clark, 2006). However, additional social settings exist:
e.g. a virtual clothing shop (Brinkman, Van der Mast, & de Vliegher,
2008, pp. 85e88), a virtual elevator (Mühlberger et al., 2008) or a
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virtual application interview (Grillon, Riquier, Herbelin, &
Thalmann, 2006).
The current study assessed the application of virtual technology
for psychological diagnostics in the case of social anxiety disorder.
To simplify the analysis of eye movements, the VR was viewed over
a desktop system as opposed to head-mounted displays (HMDs).
Hence, problems such as motion sickness or distortion of data due
to prevalent gesture-based interactions did not emerge (Kim, Kim,
& Nam, 2016).
Train and waiting room scenarios were established in the
framework of a behavior test to track the gaze behavior and skin
conductance response (SCR) and to expand the results of
commonly used virtual social paradigms. The essential feature of
social phobia is an intense fear of social situations in which the
individual is exposed to scrutiny by others such as social interactions, being observed and performing in front of others
(American Psychiatric Association, 2013). In this experiment, we
aimed at testing these main criteria. The train scenario includes
triggering elements of social interaction and performance as the
participants have to make eye contact with the porter and to
complete a calculation task, and the waiting room scenario, which
requested participants to make eye contact, to ask for a seat and
resulted in being rejected, targeted fear of social interactions,
observance and rejection. Furthermore, situations which include
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performance in public and meeting new people represent social
situations that are feared most in social phobics (Crome & Baillie,
2014).
There is evidence that the measurement of the SCR can help
distinguish between high- and low-socially-anxious people. A
slower habituation and more spontaneous ﬂuctuations of palmar
skin conductance responses towards social stimuli were shown for
socially-anxious individuals compared to controls (Lader, 1967).
Dimberg, Fredrikson, and Lundquist (1986) revealed that the
slower habituation and the amplitude of the SCR were positively
correlated with the severity of social anxiety. Furthermore, a higher
skin conductance level was reported for high-socially-anxious individuals during the imagination of socially-threatening stimuli,
which were described by an auditory script (McTeague et al., 2009).
Nonetheless, others reported results contradictory to the above
(Edelmann & Baker, 2002; Mauss, Wilhelm, & Gross, 2003; Mauss,
Wilhelm, & Gross, 2004).
Gaze behavior examinations revealed that, when observing
faces, healthy individuals show a consistent pattern of eye movements. Characteristically, attention is paid to salient elements of
faces, like eyes, nose and mouth; thus, the gaze movements
represent a reversed triangle (Mertens, Siegmund, & Grüsser, 1993;
Walker-Smith, Gale, & Findlay, 1977). The eyes are especially
focused on as they can provide crucial information about the
emotions of an interaction partner (Lundqvist, Esteves, & Ohman,
1999). Earlier studies found a deviating behavior in the case of
social anxiety disorder. Affected individuals avoided the eye regions
of faces (Hofmann, Gerlach, Wender, & Roth, 1997; Wieser, Pauli,
Alpers, & Mühlberger, 2009). Chen, Thomas, Clarke, Hickie, and
Guastella (2015) reported that socially-anxious individuals giving
speeches ﬁxated longer on non-social regions, deﬁned as regions
around the faces of people in a video-taped audience.
Consequently, we assumed that high-socially-anxious individuals have a higher SCR in the behavior test in the VR than lowsocially anxious controls.
Furthermore, it was expected that high-socially-anxious individuals exhibit shorter ﬁxation durations on the faces of virtual
agents.
2. Method
2.1. Participants
A total of 119 test subjects were screened online using the Liebowitz Social Anxiety Scale (Liebowitz, 1987). Exclusion criteria
were the engagement in current psychotherapy or a diagnosis in
any module of the Mini International Neuropsychiatric Interview
(MINI; German version: (Ackenheil, Stotz, Dietz-Bauer, & Vossen,
1999)), excluding Module G (social phobia).
A Kolmogorov-Smirnov test for normality approved that the
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sample distribution for anxiety scores in the online questionnaire
did not differ signiﬁcantly from a normal distribution (p > 0.05).
The ﬁnal selection of participants was based on the scores from the
online questionnaire. The severity of social anxiety was judged by
the reported cutoff-values for the self- and clinical-administeredformat of the Liebowitz Scale (Mennin et al., 2002; Rytwinski
et al., 2009). The authors gave a cutoff-value of 30 points for the
differentiation of people with and without social anxiety disorder
and 60 points for a generalized social anxiety disorder. The
implementation of these cutoff-values proved to be difﬁcult in our
sample due to numerous canceled appointments by participants.
Hence, individuals with a total score less than 33 were assigned to
the low-anxious group and subjects with a total score greater than
55 to the high-anxious group. An overview of the demographic
variables and scores in the online questionnaire is given in Table 1.
2.2. Apparatus and materials
The Liebowitz Social Anxiety Scale (Liebowitz, 1987; Stangier &
Heidenreich, 1996) was administered as a screening tool. It is
considered a reliable and valid measure of social anxiety disorder
(Fresco et al., 2001).
Interviews: The German version (5.0.0) of the MINI (Sheehan
et al., 1998) from Ackenheil et al. (1999) was applied to capture
psychic axis-I-disorders in DSM-IV and ICD-10. The VR was
generated with the Game Engine Unity3D (Version 5.2.2.f1).
Physiological data was digitally ampliﬁed (V-Amp 16, Brain Products GmbH, Gilching, Germany) and continuously monitored (Brain
Vision Recorder Software, Version 1.20, Brain Products GmbH,
Germany).
Two different virtual environments were presented (see Fig. 1):
In the ﬁrst scenario of the behavior test, a porter stood in the front
part of the train, handed a ticket to the participants as they walked
towards him and established eye contact. The second scenario took
place in the waiting room of a doctor's ofﬁce where a receptionist
sat in a corner behind two desks. Four patients waited on chairs
next to each other. They slightly moved their heads. During the
interactions with the participants they made no further movements. Two of the agents were female and there was a younger and
an older avatar for each sex. At the end, a doctor dressed in doctor's
overalls entered the scene.
All instructions from the virtual investigator and comments
from the avatars were made possible by prerecordings. A speech
recognition software enabled users to interact with the virtual
agents. Eye movements were monitored binocularly with a
TobiiEyeX-Eye Tracker (Tobii AB, Danderyd, Sweden) throughout
the behavior test. Because of the low tracking frequency (60 Hz), a
chin rest was not necessary. For the skin conductance response, two
electrodes (Ag/AgCl, Ø ¼ 8 mm) were attached with electrode
cream to the thenar muscle of left hand (TD e 246, PAR

Table 1
Demographic variables and data from the Online-LSAS.
Variable

Age
LSAS

Gender [female]
Profession [student]

Analysis sample (n ¼ 37)

Total sample
(N ¼ 119)

low-anxious group
(n ¼ 19)

t

df

p

d

2.90

35

0.006

0.97

high-anxious group
(n ¼ 18)

M

SD

M

SD

M

SD

21.00
43.24

2.98
18.81

23.11
24.05

2.94
5.29

20.44
67.11

2.62
10.53

n

%

n

%

n

%

pa

95
117

79.8
98.3

10
18

52.6
94.7

15
17

83.3
94.4

0.079
0.522

Note. M ¼ mean, SD ¼ standard error, df ¼ degrees of freedom, d ¼ Cohen's d, n ¼ quantity, pa ¼ Fisher's exact t-test, two-tailed.
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Fig. 1. Virtual train (left) and waiting room scenario (right).

Medizintechnik GmbH, Berlin, Germany) as the right hand was
needed for navigation with the arrow keys and mouse. The participants' subjective anxiety was assessed by a rating scale from 0 to
100, which was presented on the desktop.
2.3. Experimental design
The between-subject factor (low- vs. high-anxious) was operationalized by the individuals' score in the online questionnaire.
The SCR was assessed to capture the physiological responses to
social interactions and was analyzed for three phases (calculation,
answer, silence) of the train scenario and ﬁve phases of the waiting
room scenario (eye contact with the virtual patients, approach,
refusal, post-refusal, silence). Moreover, the gaze behavior was
recorded in the time interval “answer” in the train and “approach”
in the waiting room. Finally, participants estimated their expected
and real fear on a scale from 0 to 100.
2.4. Procedure
At ﬁrst, a real-person investigator conducted the MINI. The
interview duration varied between 15 and 25 min. Subsequently,
the sensors and the eye tracking device were calibrated and the
experiment was started.
During the experiment in VR, the participants sat in a quiet
room in front of the monitor. Great effort was taken to reduce real
world distractions during the experiment. For example the examiner was sitting out of the participant's ﬁeld of view. Furthermore,
participants were instructed to focus on the monitor only. In the
beginning, participants were instructed via headset to buy a ticket
at the porter. After successfully making eye contact, each participant had to solve four multiplication or addition tasks. Eye contact
could only be established when a trigger point was reached, which
was signaled aurally. This way, the determined interaction distance
equaled approximately 50 cm in the real world.
As soon as the porter named the amount of change, which he
owed the participant following his own calculations, he asked 10 s
later whether this amount was correct. Each test subject then had
10 s to react. The participants could answer right or wrong or state
the correct amount. The expected fear before each calculation and
real fear after each calculation had to be reported through mouse
clicking on the overlaid scale. There was no time limit for the
ratings.
Afterwards, the test subjects were supposed to induce eye
contact with each virtual patient in the waiting room of the doctor's
ofﬁce and to ask each one whether he would give up his seat. In line
with the train scene, trigger points were present in front of each
agent leading to interaction distances similar to about 50 cm in the

real world. The interaction order was arranged by the instructions
given. After having managed to make eye contact, the participants
were directed to ask for a seat. They had a time interval of 10 s to do
so. All four agents refused to stand up and were annoyed (Avatar
one to four: 19 s, 16 s, 16 s, 15 s). After each denial, the test subjects
had again a time interval of 10 s to comment, e.g. apologize. Similar
to the train scenario, the expected and real fear had to be rated
before and after each interaction. In the end, a friendly doctor
solved the seat problem telling the test subject that he was next, as
his inoculation was a fast procedure.
2.5. Data analysis
For all analyses, the signiﬁcance level was set at two-tailed

a ¼ 0.05 and the four analog tasks in each of the scenes were
averaged. Cohen's d or partial eta squared (h2p) are reported as effect
sizes. In the train scene, the phases calculation (10 s after the
calculation of the porter), answer (10 s after the question of
whether the calculation was correct) and silence (phase after the
participant reported his fear; time interindividual variable) were
deﬁned. The waiting room scene was split in the phases eye contact
with the virtual patients (10 s after successfully making eye contact),
approach (10 after the instruction to ask for a seat), refusal (unfriendly reaction of the agents (1 ¼ 19 s, 2 ¼ 16 s, 3 ¼ 16 s, 4 ¼ 15 s)),
post-refusal (10 s in which the test subject could react to the refusal
of a seat) and silence (phase in which participants could report their
fear; time interindividual variable).
SCR: SCR was analyzed using Brain Vision Analyzer. A 1 Hz cutoff ﬁlter was applied. Segments were created 2000 ms before and
7000 ms after each marker position. Minima were marked automatically in an interval from 0 to 1000 ms and maxima from 1000
to 7000 ms. If necessary, corrections were made manually. After
subtracting maxima and minima, z- and T-values for the SCR
magnitude were calculated.
Repeated-measures ANOVAS with the within-subject-factor
time (train: calculation, answer, silence; waiting room: eye contact with the virtual patients, approach, refusal, post-refusal,
silence) were computed for the SCR. The Greenhouse-Geisser
correction was applied in case the sphericity assumption was
violated.
For a signiﬁcant factor of time, post-hoc tests with Bonferroni
corrected levels of signiﬁcance were done. Two participants of the
low-anxious group and one high-anxious individual were excluded
because their raw data were outliers in ﬁve or more measure
points.
Eye Tracking: Areas of interests (AOIs) were deﬁned as hair,
forehead, eyes, nose, mouth and body. Fixation times for the AOIs
and remaining areas (environment) were exported for 10 s for

M. Dechant et al. / Computers in Human Behavior 76 (2017) 128e134

Fig. 2. Skin conductance response for low- and high-anxious individuals for the
phases of the train scene. Note. Error bars represent standard error of the mean.

answer and approach. To increase the reliability of our measurements, we calculated cumulative values for the ﬁxation time on the
faces (hair, forehead, eyes, nose, mouth). Eye tracking data was
evaluated using two-tailed t-tests for independent samples.
Fear rating: Repeated-measures ANOVAs with the withinsubject-factor time (expected fear, real fear) were carried out for
fear ratings.
3. Results
3.1. SCR
Train: As visible in Fig. 2, the SCR of the high-anxious group was
higher than in the low-anxious group for all three phases. Firstly, it
increased after the participants were asked for their opinion about
the correctness of a calculation, and decreased afterwards. This was
reﬂected in the main effects of the group, F(1, 32) ¼ 5.04, p < 0.001,
h2p ¼ 0.28, and time, F(2, 64) ¼ 12.31, p < 0.001, h2p ¼ 0.28, in a
repeated-measure ANOVA. There was no reliable interaction between group and time, F(2, 64) ¼ 0.21, p ¼ 0.811, h2p ¼ 0.007. Posthoc-tests revealed signiﬁcant differences between the phases
calculation and answer, p ¼ 0.001, and answer and silence, p < 0.001.
Waiting room: In the waiting room scenario, it was observed
that the SCR increased in the beginning when test subjects were
supposed to verbally approach the agents. However, the denial of
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the participants' request was not followed by a further increase. In
both groups, the SCR decreased during refusal. While the SCR in the
high-anxious group increased slightly in the next phases thereafter,
the SCR decreased further in the low-anxious group and only
increased in silence (Fig. 3). “A repeated-measures ANOVA showed
a statistically relevant effect of group, F(1, 32) ¼ 5.04, p ¼ 0.032,
hp2 ¼ 0.14, and time, F(2.75, 87.93) ¼ 70.53, p < 0.001, hp2 ¼ 0.69.
The SCR for the group of high-anxious individuals was lower than
for the low-anxious ones. Only during approach the SCR for highanxious individuals was higher (M ¼ 62.37, SD ¼ 6.21) than for
low-anxious controls (M ¼ 61.98, SD ¼ 6.86).” A reliable interaction
between time and group was not present, F(2.75, 87.93) ¼ 0.95,
p ¼ 0.412, h2p ¼ 0.029. Post-hoc-comparisons revealed that the SCR
during the phase eye contact with the virtual patients differed
signiﬁcantly from approach (p < 0.001), refusal (p ¼ 0.021) and postrefusal (p < 0.001). Additionally, the SCR was signiﬁcantly higher
during approach than during refusal, post-refusal and silence (all
ps < 0.001).
3.2. Eye tracking
Once the participants were asked to judge the correctness of the
porter's calculations, low-anxious individuals focused their gaze for
a longer amount of time on the porter's face than high-anxious test
subjects, who concentrated their gaze more on the body and the
environment (Fig. 4). There were signiﬁcant differences for the
percentage of ﬁxation time on the face, t(35) ¼ 2.68, p ¼ 0.011,
d ¼ 0.88, and body, t(35) ¼ 3.29, p ¼ 0.002, d ¼ 1.08. Regarding
viewing the environment, the groups did not vary signiﬁcantly,
t(35) ¼ 0.45, p ¼ 0.659, d ¼ 0.15. There was no discrepancy in the
percentage of eye ﬁxation between the groups, t (35) ¼ 0.82,
p ¼ 0.416, d ¼ 0.28.
As Fig. 5 shows, participants of the low-anxious group ﬁxated on
the agents' faces longer than high-anxious individuals when they
had to ask for a seat. Furthermore, low-anxious test subjects looked
for a shorter amount of time at the body and environment. There
were signiﬁcant differences regarding the ﬁxation percentage for
face, t(35) ¼ 3.00, p ¼ 0.005, d ¼ 0.99, and body, t(35) ¼ 2.95,
p ¼ 0.006, d ¼ 0.97, but not for environment, t(35) ¼ 1.48,
p ¼ 0.146, d ¼ 0.49. The comparison of the ﬁxation time on the

Waiting room

SCR in T-values

65
60
55
50
45

high-anxious group

40

low-anxious group

35
30
eye contact approach

refusal
phase

post-refusal

silence

Fig. 3. Skin conductance response for low- and high-anxious individuals for the phases of the waiting room scene. Note. Error bars represent standard error of the mean.
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Fig. 4. Percentage of ﬁxation time of face, body and environment for low- and highanxious individuals for the phase answer in the train scenario. Note. Error bars
represent the standard error of the mean.

Fig. 5. Percentage of ﬁxation time of face, body and environment for low- and highanxious individuals for the phase approach in the waiting room scenario. Note. Error
bars represent the standard error of the mean.

eyes between low- and high-anxious individuals was also signiﬁcant, t(35) ¼ 4.06, p < 0.001, d ¼ 1.34, with low-anxious test subjects ﬁxating on the eyes signiﬁcantly longer.
3.3. Fear rating
Train: The means of the reported expected and real fears were
higher for high-anxious participants. However, there were only
minor disparities between expected and real fears within both
groups (see Fig. 6). An ANOVA revealed a signiﬁcant effect of group,
F(1,35) ¼ 16.15, p < 0.001, h2p ¼ 0.32, but not of time, F(1,35) ¼ 0.10,
p ¼ 0.755, h2p ¼ 0.003, and the interaction between group and time,
F(1,35) ¼ 0.02, p ¼ 0.881, h2p ¼ 0.001.
Waiting room: Consistently, means of the reported expected and
real fears were signiﬁcantly higher in the high-anxious group. In
both groups, the expected fear was higher than real fear (Fig. 7). An
ANOVA showed a signiﬁcant effect of group, F(1,35) ¼ 20.30,
p < 0.001, h2p ¼ 0.38, and time, F(1,35) ¼ 14.24, p ¼ 0.001, h2p ¼ 0.29.
The interaction between group and time was not signiﬁcant,
F(1,35) ¼ 0.16, p ¼ 0.690, h2p ¼ 0.005.
4. Discussion
To overcome the existing imbalance of the application of VR
regarding social anxiety disorder for psychotherapeutic purposes,
the current study investigated the suitability of virtual technology
for diagnosing social anxiety disorder by implementing a behavior
test in a virtual environment. The main goal of this research was to

Fig. 6. Means of the reported expected and real fear of all four tasks of the train
scenario for low- and high-anxious individuals. Note. Error bars represent the standard
error of the mean.

Fig. 7. Means of the reported expected and real fear of all four tasks of the waiting
room scenario for low- and high-anxious individuals. Note. Error bars represent the
standard error of the mean.

examine differences between low- and high-social-anxious based
on SCR and gaze recordings.
A higher SCR in high-anxious participants was only observed in
the train scenario. In the waiting room, the SCR of the low-anxious
group was higher. This discrepancy was unexpected. Nonetheless,
SCR appears as a measure of arousal less sensitive for emotional
valence (Boucsein, 2012). Therefore, not only anxiety but also
arousal caused by a new scenario could have determined the
physiological reactions. Furthermore, an already existing autonomic overarousal in patients suffering from anxiety disorders
could have resulted in a lower reactivity of SCR (Lader, 1975). The
SCR was consistently highest for answer and approach for both
groups. Our results indicate that the participants' arousal rose up
until these direct speaking situations and that the subjective stress
was highest for these time intervals. However, this result can
possibly be attributed to breathing inﬂuences (Greco & Baenninger,
1991).
Moreover, the high-anxious group concentrated their gaze for a
signiﬁcantly shorter amount of time on the faces of the avatars
(Chen et al., 2015). The so-called hypervigilance-avoidance-hypothesis (Mogg, Bradley, de Bono, & Painter, 1997) postulates that
anxious individuals pay attention to threatening stimuli ﬁrst and
then ultimately avoid them, which serves as a defensive reaction to
reduce anxiety. A study conducted by Pﬂugshaupt et al. (2005)
conﬁrmed this pattern in spider phobia. Spider phobics showed a
faster detection of spiders but subsequently ﬁxated further from
spiders than controls. Referring to this theoretical background, the
avoidance of facial regions could have been a coping method for
emerging social anxiety for high-anxious participants. An eye
tracking study of Wieser et al. (2009) supports this assumption.
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However, a shorter ﬁxation time on the eye regions was only shown
for the phase approach. Interestingly, we found longer ﬁxation
times on the body regions but not the environment whenever highanxious participants ﬁxated on the faces for a signiﬁcantly shorter
period of time. In sum, gaze behavior has proven to be a suitable
predictor for social phobia, whereas SCR was a less reliable measurement of social anxiety. According to our results, social anxiety
seems to affect avoidance behavior (gaze) to a greater extent than
physiological responses (SCR). Gaze behavior in virtual reality can
be regarded as a potential diagnostic tool for detecting social anxiety disorder. In future research, the applicability of multimodal
measures such as cortisol, heart rate or neuronal correlates as
diagnostic tools of social anxiety could be investigated.
As expected, the high-anxious group reported higher expected
and real fears before and after all tasks. This is in line with results
from Chen et al. (2015). The authors revealed higher fear ratings
before and after giving a speech in front of a prerecorded audience
for high-anxious participants in comparison to a control group. Yet,
only in the waiting room scenario was the fear overestimated. It is
possible that fear ratings were easier for test subjects in the train
scenario. Solving arithmetic problems could have been more
familiar to them whereas, due to reasons of politeness, asking for a
seat might have been a totally new experience and therefore
difﬁcult to judge. It was likely more familiar to them to solve or
check math arithmetic problems. Consistent with the waiting room
scenario, Chen et al. (2015) also found higher fear ratings before a
speech as opposed to after. Overall, there are various reasons why
people have a social fear. Rejection, scrutiny or performance pressure are all cognitive parts of social anxiety; however, we do not
exactly know what participants were afraid of as we did not ask.
This should be considered for further research.
Test subjects belonging to the low-anxious group were signiﬁcantly older than in the high-anxious group. Yet, we assume that
the mean difference of 2.67 years between the groups did not inﬂuence our ﬁndings. It has to be taken into account that the paradigms chosen for the behavior test were not discussed in earlier
research, which limits their comparability. Both paradigms were
social situations wherein the train scene included performance
attributes and the waiting room scene was rather oriented on social
interaction with strangers. Because of the various content of the
scenes, we presumed that the order of their presentation did not
affect our results and therefore we presented all participants the
train scenario ﬁrst. Through the application of a desktop VR system,
the test subjects could continuously perceive the laboratory around
them.
Even though the degree of immersion seems to be apparently
smaller for a desktop system than for HMDs, it is important to
consider that not only is the technical equipment a crucial factor for
experiencing presence, but also that the perceived emotions are
decisive (Diemer, Alpers, Peperkorn, Shiban, & Mühlberger, 2015).
Using a HMD system instead of a monitor setting is a considerable
option. However, as our study was designed as a pilot study, we
chose to use the monitor setting at this stage of our research due to
simplicity and importantly, due to its quicker implementabiliy at
clinics. However, at a later point, once this study is repeatedly
validated and further research behind the working mechanisms is
warranted a more immersive system such as a HMD based one
could be implemented.
We accepted the possibility of reducing the feeling of presence
by interrupting the scene with a visual scale. Nevertheless, the fear
rating was an essential measure. To minimize the extent of the
interruption, participants could constantly see the virtual environment in the background of the overlying scale and were still
instructed per headphones. Our study showed that analyses of gaze
behavior in a virtual environment are a promising ﬁrst step for
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diagnosing social anxiety disorder. Yet, it has to be investigated
further to what extent an avoidance of facial regions is speciﬁc for
social anxiety disorder. Therefore, it is important to include clinical
control groups in future research.
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