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Abstract

Background: Anxiety disorders are highly prevalent and cause substantial suffering and
impairment. Whereas the amygdala has well-established contributions to anxiety, evidence from
rodent and non-human primate models suggests that the bed nucleus of the stria terminalis
(BNST) may play a critical, and possibly distinct, role in human anxiety disorders. The BNST
mediates hypervigilance and anticipatory anxiety in response to unpredictable or ambiguous
threat, core symptoms of social anxiety, yet little is known about the BNST’s role in social anxiety.

Methods: Functional magnetic resonance imaging was used to measure neural responses during
a cued anticipation task with unpredictable, predictable threat, and predictable neutral cues
followed by threat or neutral images. Social anxiety was examined using a dimensional approach
(N = 44 adults).

Results: For unpredictable cues, higher social anxiety was associated with lower BNST-
amygdala connectivity. For unpredictable images, higher social anxiety was associated with
greater connectivity between the BNST and both the ventromedial prefrontal cortex and the
posterior cingulate cortex and lower connectivity between the BNST and post-central gyrus. Social
anxiety moderated the BNST-amygdala dissociation for unpredictable images; higher social
anxiety was associated with BNST > amygdala response to unpredictable threat relative to
unpredictable neutral images.

Conclusions: Social anxiety was associated with alterations in BNST responses to
unpredictability, particularly in the BNST’s interactions with other brain regions including the
amygdala and prefrontal cortex. To our knowledge, these findings provide the first evidence for the
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BNST’s role in social anxiety, which may be a potential new target for prevention and
intervention.
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Introduction

Anxiety disorders are common, chronic disorders that cause substantial suffering and
impairment (Baxter, Scott, Vos, & Whiteford, 2013; Kessler, Chiu, Demler, & Walters, 2005;
Stein & Kean, 2000). A decade of neuroimaging studies have dissected the fear
neurocircuitry in humans and provided compelling evidence that anxiety disorders are
associated with amygdala hyperactivity and amygdalo-frontal hypoconnectivity (Bruhl,
Delsignore, Komossa, & Weidt, 2014; Etkin & Wager, 2007). Despite well-established
behavioral and pharmacological therapies that have been shown to modify particular neural
circuits, treatment outcomes are poor. Approximately half of individuals with anxiety
disorders either fail to respond to treatment, only partially respond, or relapse (Blanco et al.,
2010; Craske et al., 2015; Ginsburg et al., 2014). This tremendous variability in treatment
response raises the question of whether other neural circuits are involved in anxiety
disorders.

Two decades of research in rodents and non-human primates indicates that the bed nucleus
of the stria terminalis (BNST, also referred to as the BST) plays an important role in anxiety
(for reviews see 9, 10). While Studies in animal models of anxiety suggested that lesions to
the BNST reduced responses to contextual, distant, or diffuse cues; in contrast to lesions to
the amygdala which reduced responses to explicit or direct threats (Davis, Falls, Campeau,
& Kim, 1993; Davis et al., 2010; Lee & Davis, 1997; Sullivan et al., 2004; Waddell, Morris,
& Bouton, 2006; Walker & Davis, 1997). Despite compelling evidence from animal models
that the BNST is critical to anxiety, the human BNST has been remarkably understudied. A
major limitation to studying the BNST has been the technological challenges associated with
its small size. In humans, the BNST is about the size of a sunflower seed and is located at
the end of the stria terminalis (Alheid & Heimer, 1988). Fortunately, advances in MRI field
strength, image acquisition, and analytic methods have provided the technological
foundation for studying the BNST in humans. These methods have been reliably used to
map the structural (Avery et al., 2014) and functional (Avery et al., 2014; Mcmenamin,
Langeslag, Sirbu, Padmala, & Pessoa, 2014; Tillman et al., 2018; Torrisi et al., 2015)
connections of the BNST and differentiate functional connectivity of the BNST and
amygdala (Gorka, Torrisi, Shackman, Grillon, & Ernst, 2017; Tillman et al., 2018). Multiple
studies have shown increased BNST response during threat anticipation (Alvarez, Chen,
Bodurka, Kaplan, & Grillon, 2011; Choi, Padmala, & Pessoa, 2012; Grupe, Oathes, &
Nitschke, 2013; Herrmann et al., 2016; Klumpers et al., 2015; Klumpers, Kroes, Baas, &
Fernandez, 2017; Mcmenamin et al., 2014) and a meta-analysis of threat anticipation studies
shows robust engagement of the BNST (Avery, Clauss, & Blackford, 2016). Consistent with
the findings in rodents (Davis et al., 2010) several studies in humans also report distinct
BNST and amygdala responses (Alvarez et al., 2011; Herrmann et al., 2016; Klumpers et al.,
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2015; Mcmenamin et al., 2014; Somerville, Whalen, & Kelley, 2010); of note, there is
emerging evidence that the human BNST also responds to conditioned and explicit threat
stimuli (Shackman & Fox, 2016), thus the role of the BNST is continuing to be refined.
While there is growing evidence that the BNST is involved in threat anticipation in healthy
adults, investigation of the BNST’s role in human anxiety is in a nascent stage.

The BNST’s functions of hypervigilance and response to diffuse, ambiguous, or
unpredictable threat is highly relevant for anxiety disorders, which are thought to result from
maladaptive responses to uncertainty (Grupe & Nitschke, 2013). Social anxiety is
characterized by anticipatory anxiety and hypervigilance to social stimuli (Kessler et al.,
2005; Rapee & Heimberg, 1997; Richards, Benson, Donnelly, & Hadwin, 2014). During
social-evaluative situations, individuals with social anxiety disorder anticipate and worry
about potential social judgment. This potential social judgment is an inherently ambiguous
and unpredictable situation. Social anxiety disorder is associated with elevated intolerance of
uncertainty and symptoms of social anxiety disorder correlate with degree of intolerance of
uncertainty, suggesting that ambiguous or uncertain situations are critical to the disorder
(Boelen & Reijntjes, 2009; Carleton, Collimore, & Asmundson, 2010). Landmark studies in
non-human primates have shown that anxious temperament-characterized by individual
differences in responses to ambiguous or potential social threat, similar to social anxiety in
humans (Fox & Kalin, 2014)-is associated with heightened BNST activity (Fox et al., 2015)
during prolonged exposure to potential social threat and stronger BNST-amygdala intrinsic
connectivity (Fox et al., 2018). Yet, it remains unknown whether BNST function or
connectivity is altered in human social anxiety. To investigate the BNST’s role in social
anxiety, we examined responses to unpredictable and predictable cues and images in
individuals across a range from low to high social anxiety. We hypothesized that social
anxiety would moderate BNST activation and connectivity to an unpredictable threat. Based
on findings of a BNST-amygdala dissociation during threat anticipation in both rodents and
humans reviewed above, we performed a secondary analysis to test the hypothesis that there
would be a dissociation between BNST and amygdala responses--characterized by a greater
BNST response to unpredictable threat and a greater amygdala response to predictable threat
—and that social anxiety would moderate the degree of dissociation.

Methods

Participants

Participants were recruited with a stratified approach (across social anxiety spectrum) using
both advertisements and email lists. Individuals were not eligible for the study if they had
any of the following: failure on MRI safety screen; current use of psychoactive medications;
major medical illness; or history of brain trauma. Individuals were not eligible if they had
lifetime psychiatric disorders or substance abuse—with the exception of anxiety disorders—
based on the Structured Clinical Interview for DSM IV Axis | disorders (First, Spitzer,
Gibbon, & Williams, 2002). Social anxiety symptoms were calculated using the Social
Phobia and Anxiety Inventory (Turner, Beidel, Dancu, & Stanley, 1989). The sample
reported here partially overlaps with a previously reported study (Clauss et al., 2014). This
research was conducted in accordance with the Vanderbilt Human Research Protection
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Program and all participants provided written informed consent. Participants received
financial compensation.

Study participants were 44 young adults (27 females), 18-25 years of age (M =21.9, SD =
1.99), of various ethnicities (68% Caucasian-non-Hispanic, 2% Caucasian-Hispanic, 16%
African-American, 11% Asian, 3% other). Scores on the dimensional measure of social
anxiety ranged from 0 — 157 (maximum range = 0-186; M = 56, SD = 44). Nine participants
met criteria for social anxiety disorder or another anxiety disorder (social anxiety disorder
only, n = 3; specific phobia only, n = 3; social anxiety disorder and specific phobia, n =1,
social anxiety disorder and specific phobia and generalized anxiety disorder, n = 1; social
anxiety disorder and specific phobia and obsessive compulsive disorder, n = 1).

fMRI Task, Data Collection, and Preprocessing

To study the effects of unpredictability, we used a cued anticipation task with unpredictable
and predictable conditions. Participants were trained to associate one cue (e.g., blue square
or pink diamond) with a fear face and another cue with a neutral face. Four predictable runs
included 10 fear and 10 neutral cue/image combinations. The unpredictable condition was
untrained and was presented last; participants saw a novel cue (yellow circle) that was
randomly followed by either a fear face or a neutral face (20 unpredictable cues, 10 fear
faces, 10 neutral faces). Details of the task, fMRI data acquisition and data processing are
provided in the Supplemental Methods.

Statistical Analysis

Results

Normality.—All data were tested for normality; all variables were normally distributed
except for BNST response to the unpredictable cue. BNST response had a substantial outlier
(z = 4.2). Data for that score was winsorized (to 1 SD above the highest value) and the
resulting distribution was normal. Data analysis and results for the button push behavior are
presented in Supplementary Information.

Overall Approach.—A hierarchical linear model approach was used to determine whether
social anxiety moderated the BNST responses to unpredictable threat. Tests of BNST
activation and connectivity were performed for cues and images separately, specifically: (1a)
BNST activation during cues; (1b) BNST activation during images; (2a) BNST functional
connectivity during cues; and (2b) BNST functional connectivity during images. Based on
previous findings of a BNST-amygdala dissociation in fMRI studies, we also performed a set
of secondary analysis to examine whether social anxiety moderated the difference between
BNST and amygdala response to unpredictable threat cues or unpredictable threat images.
Details for each analysis are provided in the Supplementary Methods.

BNST Activation

Cues—BNST activation differed by cue type (Figure 1; F(2,86) = 3.20, p = .05). Post-hoc
pairwise comparisons revealed that the BNST had significantly greater response to
unpredictable cues relative to either predictable threat cues (t(86) = 2.17 p =.04) or
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predictable neutral cues (t(86) = 2.21, p = .03). Social anxiety did not moderate BNST
response to cues.

Images—BNST response to images was not modulated by image type or image valence
(Figure 1; predictable/unpredictable, p = .45; threat/neutral, p = .60; type x valence p = .07).
Social anxiety did not moderate the effect of image type (p = .95), image valence (p = .37),
nor the image x valence interaction (p = .10).

BNST Connectivity

Cues—There were no significant main effects of cue type on left or right BNST
connectivity. However, social anxiety moderated the main effect of cue on left BNST
connectivity in a cluster in the dorsal right amygdala (Figure 2; Table 1). Post-hoc
correlations between social anxiety and the connectivity values by cue type, revealed that
social anxiety was associated with connectivity during the unpredictable cues (r = — .64, p
<.001) but not during either of the predictable cue types (predictable threat: r = .08, p = .62;
predictable neutral: r = .14, p = .38).

Images—During image viewing, there were several main effects and interactions for BNST
connectivity (Table 1). First, there were main effects of image type (unpredictable >
predictable), the BNST showed significantly lower connectivity with the putamen and
greater connectivity with primary visual cortex. There was also an image type x valence
interaction with BNST-fusiform gyrus connectivity.

Social anxiety moderated the effect of image type (unpredictable > predictable) on BNST
connectivity in multiple regions (Figure 2; Table 1). First, higher social anxiety was
associated with greater connectivity between the BNST and the ventromedial prefrontal
cortex. Post-hoc correlations show this finding was driven by social anxiety correlations with
the unpredictable images (r = .54, p =.0002) but not predictable images (r = -.12, p = .46).
Second, higher social anxiety was associated with greater BNST connectivity with the
posterior cingulate cortex; post-hoc correlations showed that social anxiety predicted
connectivity for the unpredictable images (r = .47, p = .002) but not predictable images (r =
-.29, p = .07). Third, higher social anxiety was associated with lower connectivity between
the BNST and a cluster in the post-central gyrus; social anxiety was modestly correlated
with connectivity for both unpredictable images (r = —.50, p = .0007) and predictable images
(r = .33, p =.03). Finally, social anxiety moderated the effect of image valence (threat>
neutral) between the left BNST and dorsal anterior cingulate cortex. Social anxiety was
associated with BNST-dACC connectivity for the threat images (r = .54) but not neutral
images (r = —.23, p = .14). Note: the one outlier is not influential, the correlations with the
outlier removed are similar (threat images: r = .53, p = .0004); neutral images: r =-.28, p =.
07). There were no significant effects of social anxiety on connectivity for the type x valence
interaction.

BNST-Amygdala Comparison.

Cues—The direct comparison of BNST and amygdala responses to the cues revealed a
significantly heightened and selective BNST response to unpredictable cues (Figure 3;
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region x cue interaction, (F(2,86)=4.56, p = .02). Post-hoc analyses by cue reveal a
significant difference between regions for the unpredictable cue (F(1,86) = 11.585 p <.001),
with a greater BNST relative to amygdala response, but no differences for the predictable
threat cue (F(1,86) = .06, p = .81) or predictable neutral cue (F(1,210) = .07, p =.79). Social
anxiety was not associated with BNST or amygdala responses to the cues.

Images—*For the direct comparison of BNST and amygdala responses to images, there
were no significant main effects of region (p = .16), image valence (p = .88), image type (p
=.79), region x valence (p = .34), region x type (p = .24), type x valence (p = .13) or region
x type x valence (p = .11) . However, as illustrated by the means in Figure 3, the amygdala
generally showed activation to the images, whereas the BNST did not. Also of note, there
was substantial variability in amygdala and BNST responses to the images that followed the
unpredictable cues.

Social anxiety modulated the interaction of region x valence x type interaction (Figure 4;
F(1,42) = 4.16, p = .05), with no significant main effects or other interactions with social
anxiety. Post-hoc analyses by image type revealed that the effect of social anxiety on the
region x valence interaction was significant for the unpredictable images (F(1,42)= 4.40 p
=.05) and not the predictable images (F(1,42) = .10, p = .76). For the images following the
unpredictable cues, individuals with the highest social anxiety had higher BNST relative to
amygdala responses for threat vs neutral images, whereas those with low social anxiety had
higher amygdala relative to BNST responses for threat vs neutral images.

Discussion

The present findings provide new insights into the role of the BNST in social anxiety. The
findings show that social anxiety moderates the relationship between the BNST and other
brain regions in response to unpredictability. Although the hypothesis was that social anxiety
would be associated with BNST activation in response to unpredictable cues and images,
instead we discovered that the impact of social anxiety was largely on BNST connectivity
and on the BNST-amygdala dissociation. To our knowledge, this is the first evidence of
altered BNST function and connectivity in social anxiety. Difficulty tolerating uncertainty
and unpredictability are central to anxiety disorders in general (Grupe & Nitschke, 2013)
and social anxiety more specifically (Boelen & Reijntjes, 2009; Carleton et al., 2010); thus
greater sensitivity to contexts of unpredictability may be a trait that contributes to heightened
social anxiety and may also serve to maintain anxiety over time. These findings highlight the
importance of the BNST in social anxiety-related differences in responses to
unpredictability.

Social Anxiety and Unpredictable Cues.

Although cues signaling unpredictable threat robustly engaged the BNST--consistent with
previous studies demonstrating heightened skin conductance responses to unpredictable
threat cues (Alvarez et al., 2011) and with a previous meta-analysis of threat anticipation
studies (Avery et al., 2016)—BNST response was not associated with social anxiety. Instead,
social anxiety moderated BNST connectivity with the amygdala, specifically during
unpredictable cues with lower BNST-amygdala connectivity in individuals with higher
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anxiety. Previous studies have shown BNST-amygdala resting state connectivity in humans
(Avery et al., 2014; Gorka et al., 2017; Tillman et al., 2018; Torrisi et al., 2015), although
much less is known about connectivity during tasks. At rest, the BNST and amygdala have
overlapping connectivity with multiple brain regions involved in stimuli detection and
processing (Gorka et al., 2017; Tillman et al., 2018), which may suggest an integrated
system for detecting and evaluating stimuli. In this context, one hypothesis is that stronger
task-related connectivity in those with lower social anxiety may reflect a coordinated system
of BNST-amygdala cross-talk during detection and evaluation of unpredictable threat. The
low social anxiety individuals also had greater amygdala relative to BNST responses to the
unpredictable threat images which may reflect that BNST-amygdala connectivity, likely in
concert with other brain regions, guided which region would process the images that
followed. The lower BNST-amygdala connectivity to unpredictable cues in individuals with
higher social anxiety might then reflect a failure of the coordinated cross-talk, resulting
downstream in greater BNST response to unpredictable images. Future studies focused on
network connectivity analyses and ideally dynamic network patterns will be critical for
elucidating our understanding of the role of BNST-amygdala connectivity during
unpredictable threat processing.

Social Anxiety and Unpredictable Images.

In contrast to the cue findings, unpredictable images did not engage the BNST and in fact,
the BNST showed little response during image viewing. But there was substantial variability
in BNST responses to the images and social anxiety accounted for a significant portion of
that variance. For the effect of unpredictability, social anxiety was associated with stronger
BNST connectivity with the ventromedial prefrontal cortex (vmPFC) and posterior cingulate
cortex (PCC). The vmPFC and PCC are functionally connected with the BNST at rest
(Avery et al., 2014; Tillman et al., 2018; Torrisi et al., 2015). During shock anticipation
healthy individuals have decreased BNST connectivity with the vmPFC and PCC (Torrisi et
al., 2017), consistent with the pattern observed for individuals with the lower social anxiety
scores. In contrast, individuals with higher social anxiety had stronger connectivity with
these two regions. The vmPFC is thought to promote BNST activity (Motzkin et al., 2015);
in non-human primates, OFC lesions reduce both BNST activity and anxiety (Fox et al.,
2010) and in humans vmPFC lesions are also associated with reduced BNST function at rest
(Motzkin et al., 2015). Thus, the socially anxious individuals may have underlying
alterations in BNST-vmPFC connectivity at rest, which may reflect tonic vmPFC
hyperactivity and may drive BNST activation to unpredictable threat images. The PCC,
perhaps best known for being a hub of the default mode network—is highly connected to
many subcortical and cortical regions involved in emotion processing and also part of the
dorsal attention network. The PCC has numerous functions that may be implicated in social
anxiety including self-referential processing (Northoff et al., 2006), cognitive control
(Leech, Kamourieh, Beckmann, & Sharp, 2011), and fear extinction recall (Ganella,
Drummond, Ganella, Whittle, & Kim, 2018); however, future studies will be necessary to
dissect the role of BNST-PCC connectivity in social anxiety.
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Social anxiety and the BNST-Amygdala Dissociation.

Social anxiety was associated with a BNST vs amygdala difference in response to
unpredictable images, but not unpredictable cues. Individuals with low and average social
anxiety had a stronger amygdala response to threat images, consistent with a well-
established function of the amygdala in responding to threatening stimuli (Zald, 2003). In
comparison, the individuals with the highest social anxiety scores had a heightened BNST
response to the unpredictable threat images. Our working hypothesis is that high social
anxiety is associated with both a typical BNST response to unpredictable cues, seen in all
individuals, combined with a sustained BNST response that persists through the presentation
of the images, indicating sustained hypervigilance in the context of unpredictability. In
contrast, in low social anxiety, the initial BNST response to the unpredictable cues is not
sustained, and instead the amygdala shows the well-established activation to images. This
hypothesis is consistent with previous studies demonstrating the BNST’s sustained
activation during threat anticipation and role in hypervigilance (Somerville et al., 2010) and
provides initial evidence for a BNST-amygdala dissociation in social anxiety.

BNST and Anxiety Disorders.

These study findings should be considered in the context of other anxiety studies. Previous
investigations of BNST function in anxiety often studied normative levels of trait anxiety
during threat anticipation and results have been mixed, including higher anxiety associated
with increased or sustained BNST activation (Somerville et al., 2013, 2010) or altered BNST
connectivity (Brinkmann et al., 2018; Mcmenamin et al., 2014), and other studies failing to
find an association (Choi et al., 2012; Grupe et al., 2013; Pedersen, Balderston, et al., 2017)
or finding a blunted BNST response (Pedersen, Tugan Muftuler, & Larson, 2017). Two
studies showed BNST activation differences in spider phobia (M{nsterkétter et al., 2015;
Straube, Mentzel, & Miltner, 2007), but none in blood injection phobia (Brinkmann, Poller,
Herrmann, Miltner, & Straube, 2017). Similarly, reports in generalized anxiety disorder have
been mixed with both positive (Buff et al., 2017) and negative findings (Yassa, Hazlett,
Stark, & Hoehn-Saric, 2012). The current study both extends early findings of a link
between BNST activation and anxiety to social anxiety and also highlights the importance of
studying BNST connectivity. The variable findings across studies likely reflect heterogeneity
in tasks and samples, as well as replication challenges inherent in the modest sample sizes.
Larger studies using the same task will be helpful in clarifying the BNST’s role across and
within anxiety disorders.

Limitations and Conclusions.

Several study limitations should be noted. First, while advances in neuroimaging technology
and methods have provided new opportunities to study small brain regions, such as the
BNST, issues regarding limited resolution should still be considered. Second, we used a
dimensional approach to test for associations with social anxiety. Dimensional approaches to
understanding anxiety provide greater statistical power than categorical approaches and can
provide evidence for linear dose-response relationships between behavioral traits and brain
function. However, one limitation is that individuals who meet diagnostic criteria for a social
anxiety disorder or those with the most severe functional impairment may have distinct brain
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responses. Third, the unpredictable threat cue was untrained and always presented in the last
run, with the goal to maximized unpredictability. However, it is possible that the study
findings are influenced by training or timing differences. It will be important for future
studies to systematically investigate the effects of training and timing to determine the
factors that contribute to BNST activation to cues. Fourth, emotional expressions of fear
were used as the threat stimuli based on the salience of faces for social anxiety and the
hypothesis about fear and anxiety circuitry; however, emotional expressions of anger are
also salient for social anxiety and future studies should examine the impact of emotional
valence on BNST responses in social anxiety. Finally, while the sample size was larger than
many neuroimaging studies and provided statistical power to detect relatively large main
effects, the sample was only powered to detect modest individual differences effects
(Yarkoni, 2009). Two implications are that it is likely that social anxiety moderates
responses to unpredictable threat in other brain regions not detected here and second, that it
will be important to replicate these findings in future studies.

In summary, these findings provide novel evidence that the effect of social anxiety on neural
responses to unpredictability is largely through altered BNST connectivity and BNST-
amygdala dissociations, highlighting the importance of examining circuits in addition to
single brain regions. This work adds to an emerging body of evidence that supports a distinct
role for the BNST in unpredictability that may offer a novel target for therapeutic
intervention in individuals with social anxiety disorder.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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BNST activation to cues and images. Left: The BNST shows significantly higher activation
to unpredictable threat cues relative to predictable threat and predictable neutral cues (p <.

05). Right: BNST response is consistently similar to baseline
with no significant effect of image type or valence. Horizonta
group differences.
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Figure 2. Social anxiety moderates BNST task-related connectivity to cues and images.
In the brain images, regions in blue represent negative correlations and regions in yellow

represent positive correlations. The scatterplots illustrate the correlations with social anxiety
by cue type, image valence, or image type; connectivity values were extracted from the
significant clusters. Brain regions are labelled: dACC = dorsal anterior cingulate cortex;
vmPFC = ventromedial prefrontal cortex; PCG = post-central gyrus; PCC = posterior
cingulate cortex. The hemisphere of the seed region is indicated by text (L BNST or R
BNST) under each image. For the scatterplots: Red = unpredictable, Blue = Threat, Green =
Neutral, Teal = Predictable.
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Figure 3. BNST and amygdala responses to cues and image.
The BNST and amygdala show a significant dissociation by cue type (region x cue type

interaction, p = .02), which represents a significant region effect for the unpredictable cue. In

contrast, there are no significant regional differences by image type (predictable vs

unpredictable) or valence (threat vs neutral).
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Figure 4. Social anxiety moderates BNST vs amygdala responsesto unpredictable threat images.
Left: Social anxiety scores are positively correlated with a difference between the BNST and

amygdala responses to unpredictable (threat — neutral) images. Right: Social anxiety scores
were binned into tertiles to illustrate the shift from amygdala > BNST to BNST > amygdala
responses to unpredictable threat.
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Table 1.
BNST Connectivity Results
Hemisphere MNI Coordinates
Brain Region Seed Cluster k t X y z
Main Effectsand Interactions

Main Effect of Image Type

Putamen 100 420 -24 -2 -2

Visual Cortex/BA 17 R R 86 3.88 8 —-88 4
Interaction Image Type x Valence

Fusiform Gyrus L R 53 514 30 -60 -14

Interactionswith Social Anxiety
Hemisphere MNI coordinates

Brain Region Correlation Seed Cluster k t X y z
Social Anxiety x Cue Type

Amygdala - L R 67 464 12 -6 -16
Social Anxiety x Image Type

Ventromedial Prefrontal Cortex + L L 101 4.67 -6 46 -16

Posterior Cingulate Cortex + R L 55 420 -6 -40 32

Post-central Gyrus - L L 84 412 -60 -16 28
Social Anxiety x Image Valence

Dorsal Anterior Cingulate Cortex + L L 75 438 -10 28 20
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