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Supplementary Method
Out-of-scanner behavioral experiment

A separate experiment was conducted in a group of 30 participants (15 SAD patients and 15 control subjects, also matched by age, educational status and gender distribution), who consented to undergo the behavioral study protocol a second time. This assessment was carried out several months after the primary study in order to minimize possible retest effects. The evaluation procedures adopted during the fMRI session were reproduced in this experiment and the subjects’ gaze was monitored using eye-tracking. At the end of the session, the subjects were asked to fully describe their subjective experience and to rate the emotion perceived using 101-numerical rating scales (0 not at all, 100 the maximum possible). Rates for “anxiety” were used as the main outcome measurement and 18 additional descriptors served to characterize the nature of the generated emotion (i.e., alert, anger, apathy, calm, discouragement, displeasure, distress, embarrassment, lack of interest, negative excitement, negative thoughts, nervousness, pleasure, positive excitement, problems to maintain the attention, restlessness, stress and tension).
Eye tracking. Real-time free binocular viewing behavior was recorded continuously during the task using a high resolution eye tracking system (T60 Tobii Technology AB, Stockholm) and the data were analyzed using Tobii Studio™ analysis v2.1.1.3 software. The stimuli videos were presented full-screen on a 17” monitor with a resolution of 1280x1024 pixels. The Eye Tracker device collected eye movement data with a 60-Hz sampling rate. For the analysis, we computed for each block (i) the total number of visual fixations on the presented scenes, (ii) fixations specifically on the eyes of the person appearing in the video, and (iii) time spent for visual fixation on this eye area (expressed as a percentage of block duration).

Statistical analysis for the behavioral measurements. Between-groups differences in behavioral and physiological variables were tested using parametric (Student-t) tests when normally distributed and non-parametric (Mann-Whitney) tests when distribution did not follow a normal pattern.

Supplementary Results 
Out-of-scanner behavioral experiment

Anxiety ratings. The exposure to one’s own pre-videoed performance generated a significant amount of anxiety in SAD patients (mean+SD points in the 101-numerical rating scale in controls, 15.3+18.5; in SAD, 58.3+29.0; Z=-3.8; p=0.00006). Group differences were also significant for the variable “anxiety during “self” condition minus anxiety during “other” condition” (10.7+20.9 in controls and 37.7+26.8 in SAD; Z=-3.0; p=0.002). Table S4 (Supplementary Information below) reports complete characterization of the generated emotion. It is noteworthy that SAD patients gave high scores to all descriptors closely related to anxiety. 
Eye tracking. During the “self” condition, SAD patients made more visual fixations on the screen than control subjects (controls: 111.7+41.5; SAD patients: 144.6+31.6; Z=-2.4 and P=0.016). The number of visual fixations specifically on the eye area, however, did not differ between groups (controls: 36.6+23.2; SAD patients: 34.20+17.4; no significant (ns)). Additionally, there were no significant group differences in the percentage of time involving visual fixations on the eyes during this condition (controls: 37.4%+25.9%; SAD patients: 25.8%+12.8%; ns). No between-group differences were observed for any measurement related to the “other” condition. The overall results indicate that patients showed a different visual scanning approach (Figure S3 below), although the data do suggest that patients’ strategy did not overtly involve eye area avoidance.
Supplementary Figure S1. Between-group differences in task activation for lower severity (LS) patients (n=10) and higher severity (HS) patients (n=10) compared with control subjects (n=20) separately. The lower severity group showed higher activation than controls in posterior brain regions, whereas higher severity patients showed lower activation than controls in anterior brain regions. Right side of the Figure corresponds to the right hemisphere for both axial and coronal views.
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Supplementary Figure S2. Physiological assessment. Plot of heart rate evolution during the “self” condition averaged across blocks and subjects. Note that the initial heart rate increment observed in the control subject group was almost absent in patients. Vertical bar denotes standard error of the mean.
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Supplementary Figure S3. Eye tracking assessment. The pictures show the data from an illustrative single control subject (top) and a patient (bottom). The color “heat maps” typically represent visual fixations on each screen point averaged across blocks for the “other” condition (left) and “self” condition (right). (Red color reveals the most attended areas).
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Table  S 1 .   fMRI results  

 Activation  in Controls  Activation   in SAD    

 MNI coordinates    x    y    z  T *    MNI  c oordinates   x    y    z  T *    

Primary Visual C ortex  -  ns  10  - 98 12  6. 8  

E xtrastriate Visual C ortex    - 40  - 80  - 10  8.8  42  - 82 2  10.3  

I nferior frontal g yrus  58 12 0  7.6  - 38 28 0  5.3  

M edial F rontal gyrus  8 0 64  10.1  10 2 62  8.2  

A nterior Cingulate Cortex  4 16 38  7.3  2 12 32  6.4  

A nterior insula / basal ganglia  - 34 14  - 10  8.6  40 12  - 2  4.5  

U pper brainstem  8  - 18  - 10  6.7  6  - 14  - 10  5.3  

C erebellum  44  - 64  - 30  6. 5  38  - 58  - 24  7.9  

Thalam us  - 10  - 16 2  6.2  6  - 18 0  6.0  

A mygdala  - 20 0  - 10  6.1  - 18  - 2  - 14  4.3  

 Deactivation   in Controls  Deactivation   in SAD  

 MNI coordinates   x    y    z  T    Cluster  size   voxels  MNI  coordinates   x    y    z  T*    

R P refrontal  C ortex  -  ns  1032  3 8 24 52  6. 5  

L Parietal C ortex  -  ns  841  - 54  - 62 46  5.6  

R Parietal C ortex  -  ns  1331  62  - 62 42  7.3  

 SAD   Patients   >    C ontrol   Subjects  

 Cluster size   voxels  MNI coordinates   x    y    z  T  P uncorr ected  

Primary Visual C ortex  737  4  - 96 6  4.8  <0.0005  

 SAD   Pati ents  <  C ontrol   Subjects  

Cluster size   voxels  MNI  coordinates   x    y    z  T  P uncorrected  

Medial Frontal Cortex  36  6 32 34  3.7  <0.0005  

L Prefrontal C ortex  24  - 18 34 30  3.8  <0.0005  

R Prefrontal C ortex  49  42 28 36  3.9  <0.0005  

* p< 0.05 False Discovery Ra te - corrected.   MNI :  Montreal Neurological Institute . L: left.  R: righ t .  
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Table  S 2 .  Negative correlations between anxiety ratings and brain activation  

 Anticipatory anxiety*   

 Cluster size  (voxels)  MNI  c oordinates   x    y    z    T    P value  

L Inferior  Temporal  Gyrus  325  - 66  - 50  - 18  6.54  <0.0005  

L Posterior  Parietal  Cortex  608  - 34  - 58 32  6.46  <0.0005  

L Middle Frontal Gyrus  295  - 48 20 48  5.96  <0.0005  

L   Lingual Gyrus  152  - 16  - 104  - 18  5.65  <0.0005  

R   Middle Temporal Gyrus  137  76  - 44  - 12  5.60  <0.0005  

R  Posterior  Parietal  Cortex  441  46  - 62 38  5.47  <0.0005  

L   Inferior Frontal Gyrus  61  - 52 52 0  4.85  <0.0005  

R Postcentral Gyrus  66  50  - 28 52  4.83  <0.0005  

Medial  Fro ntal Cortex  102  - 2 60 34  4.83  <0.0005  

 Anxiety during public exposition**  

 Cluster size  ( voxels)  MNI  c oordinates   x    y    z  T  P value  

L Middle Frontal G yrus  320  - 38 12 3 8  5. 4  <0.0005  

R Basal Ganglia/Thalamus  988  14 10 18  5.1  <0.0005  

L Basal Ganglia/Thalamus  idem  - 14 8 16  4.4  <0.0005  

Medial Frontal Cortex  18  - 6 48 26  3.9  <0.0005  

L Orbitofrontal cortex  80  - 24 44  - 22  4.6  <0.0005  

L I nferior /Middle temporal G yr i  216  - 78  - 44  - 14  4.5  <0.0005  

R  I nferior /Middle temporal G yr i  114  52  - 24  - 30  4.8  <0.0005  

L superior parietal cortex  76  - 44  - 64 54  4.1  <0.0005  

Brainstem/Cerebellum  15  40  - 74  - 34  4.0  <0.0005  

*For patients (n=20). **Combining patients and control subjects (n= 30) us ing  anxiety scores obtained in the behavioral experiment.    MNI: Montreal Neurological  Institute. L: left. R: right.  
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Table  S 3 .  Correlation between LSAS and  fMRI  brain response *    

   Cluster size  ( voxels)  MNI  coordinates   x    y    z    T    P value  

R  Dorsal Frontal C ortex    417  12   0 70  5.86  <0.0005  

R Precentral G yrus    87  50 2 34  4.05  <0.0005  

Mesencephalic T egmentum  312  4  - 2 0  - 18  4.69  <0.0005  

Medial O rbitofrontal  Cortex  50  0 70 10  4.01  <0.0005  

H ypothalamus  70  4 6  - 10  3.82  <0.0005  

Basal Ganglia / T halamus  45  - 10 14 8  4.28  <0.0005  

R Postcentral Gyrus    36  36  - 24 36  3.97  <0.0005  

R  O ccipital  Cortex    59  48  - 58 6  3.78  <0.0005  

* Group i nteraction  contrast : negative correlation in SAD   patients   > negative  correlation in control   subject s .   MNI: Montreal Neurological Institute. L: left. R: right.  
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Table  S 4 .  Subjective response to  the video exposure   of one’s own performance *  

 Experimental condition (self)  Control   condition (other)  

 Controls   Mean (SD)  SAD   Mean (SD)  Z value   (p)  Controls   Mean (SD)  SAD   Mean (SD)  Z value   (p)    

Alert  29.0 (30.7)  57.0 ( 27.0)  - 2.0   (0.041)  26.0   (29.7)  20.0   (22.7)  - 0.427   (0.683)  

Anger  3.7 (10.4)  24.3 (32.5)  - 1. 9   (0.126)  0.0   (0.0)  11. 7  (21.4)  - 2.673   (0.061)  

Anxiety  15.3 (18.5)  58.3 (29.0)  - 3.8   (0.00006)  4. 7  (13.0)  20. 7  (24.6)  - 2.557   (0.021)  

Apathy  12.0   (18.2)  15.3 (21.3)  - 0.4   (0.713)  35. 7  (85.9)  28.3   (26.4)  - 1.324   (0.202)  

C alm  69.0 (20.4)  35.0   (28.1)  - 3.1   (0.002)  75.3   (27.0)  60.0   (32.5)  - 1.241   (0.233)  

D iscouragement  4.0 (13.0)  34.3   (31.1)  - 3.4   (0.002)  0.7   (2.6)  16.5   (19.2)  - 3.092   (0.009)  

D ispleasure  12.3 (25.4)  56. 7   (31 .5)  - 3.4   (0.001)  5.3   (13.6)  18. 1  (22.0)  - 2.157   (0.056)  

D istress  8.3 (14.4)  54.6   (29.0)  - 4.0   (0.00003)  3.0   (10.3)  20.0   (25.1)  - 2.374   (0.045)  

E mbarrassment  31.7 (26.8)  60. 7  (30.5)  - 2.6   (0.008)  4.0   (8.3)  21. 7  (26.2)  - 2.467   (0.023)  

L ack of interest  4.0 (10. 6)  23.3   (24.1)  - 3.0   (0.005)  12. 7  (19.8)  24.0   (22.0)  - 1.788   (0.089)  

N egative  excit.    8.7 (14.6)  56. 5  (29.7)  - 3.72   (0.0001)  5.3   (16.0)  9.0   (14.9)  - 1.141   (0.267)  

N egative thoughts  8.0 (18.6)  57.3   (27.6)  - 4.0   (0.00003)  3.3   (7.2)  29.3   (22.8)  - 3.712   (0.0002)  

N ervousness  26.0 (22.9)  63.0   (29.1)  - 3.3   (0.001)  10.7   (15.8)  25.7   (27.6)  - 1.447   (0.174)  

P leasure  43.7 (25.1)  26.2   (17.8)  - 2.1   (0.001)  42. 7  (28.9)  46.0   (22.3)  - 0.619   (0.567)  

P ositive  excit.    39.7 (24.7)  25.7   (19.5)  - 1.6   (0.126)  24.67(30.6)  37.3   (29.6)  - 0. 427   (0.683)  

P roblems  attent.   10.0 (15.1)  39.3   (32.4)  - 2.974   (0.003)  14. 7  (25.8)  28.7   (27.7)  - 1.976   (0.056)  

R estlessness  18.0 (20.4)  57.7   (29.9)  - 3.5   (0.0002)  10.0   (17.7)  18.3   (23.7)  - 1.410   (0.187)  

S tress  14.7 (21.7)  57.7   (28.2)  - 3.7   (0.0001)  2.3   (5.6)  21. 1  (24.7)  - 2.755   (0.011)  

T ension  24.3 (20.6)  65.9   (27.7)  - 3.5   (0.0002)  6.0   (11.2)  21.3   (25.3)  - 1.810   (0.070)  

* 101 - point  numerical  rating scale.   Non - Parametric Mann Whitney U   test . N=30 (15   patients   and   15   controls ) . Excit.: excitement. Attent.: attenti on.  


