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Sample characteristics 

Table S1  

Overview of Comorbidities by Group 

 Autism Social Anxiety Control 
 N in % N in % N in % 

Mood disorders  27  67,5  24  88,89  2  5  
Major depression    
(single episode)  11  27,5  11  40,74  2  5  
Major depression 
(recurrent episodes)  15  37,5  13  48,15      
Persistent depressive 
disorder  1  2,5          

Anxiety disorders  7  17,5  4  14,81      
Panic disorder  4  10  3  11,11      
Agoraphobia  1  2,5          
Social anxiety disorder  12  30  40  100      
Generalized anxiety 
disorder  3  7,5  1  3,7      

Obsessive-compulsive 
disorder (SR)  3  7,5          
Attention-
deficit/hyperactivity disorder 
(SR)  

5  12,5  1  3,7      

Note. SR = Self-reported by participant. Depressive episodes in two participants in control group did 
not lead to exclusion as they were one-time events in past.



Table S2  

Group differences on subject-level averaged data by emotion category in all physiological measures (predictors) and facial emotion  

perception measures (outcomes) 

Group Autism Social anxiety Control Group 
comparison  N Mean SD Min Max N Mean SD Min Max N Mean SD Min Max 

Corrugator                 
Anger 40 0.11 0.43 -0.68 1.48 27 0.27 0.32 -0.22 1.18 40 0.18 0.29 -0.29 1.09 n.s. 
Fear 40 0.05 0.21 -0.72 0.56 27 0.07 0.16 -0.21 0.48 40 0.02 0.21 -0.44 0.44 n.s. 
Happiness 40 -0.23 0.33 -0.86 0.70 27 -0.59 0.5 -1.48 0.26 40 -0.57 0.44 -1.73 0.1 A > C** 
Sadness 40 0.11 0.18 -0.26 0.53 27 0.19 0.2 -0.26 0.56 40 0.17 0.24 -0.24 0.72 n.s. 
Neutral 40 0 0.2 -0.52 0.42 27 0.04 0.17 -0.32 0.31 40 0.09 0.19 -0.28 0.48 n.s. 
                 
Zygomaticus                 
Anger 40 -0.02 0.25 -0.49 0.92 27 -0.08 0.18 -0.32 0.49 40 -0.05 0.2 -0.38 0.46 n.s. 
Fear 40 -0.04 0.21 -0.55 0.38 27 -0.14 0.15 -0.44 0.24 40 -0.1 0.18 -0.51 0.29 n.s. 
Happiness 40 0.28 0.62 -0.41 2.1 27 0.6 0.61 -0.37 1.78 40 0.51 0.63 -0.45 1.83 n.s. 
Sadness 40 -0.1 0.18 -0.43 0.37 27 -0.1 0.16 -0.42 0.24 40 -0.1 0.16 -0.41 0.24 n.s. 
Neutral 40 -0.05 0.22 -0.58 0.41 27 -0.06 0.17 -0.3 0.36 40 -0.11 0.16 -0.45 0.17 n.s. 
                 
Skin 
conductance 

                

Anger 38 0.19 0.2 0 0.85 24 0.19 0.22 0 0.91 39 0.16 0.16 0 0.55 n.s. 
Fear 38 0.22 0.27 0 1.39 24 0.21 0.23 0 0.88 39 0.17 0.19 0 0.74 n.s. 
Happiness 38 0.24 0.28 0 1.06 24 0.24 0.23 0 0.81 39 0.17 0.22 -0.01 0.85 n.s. 
Sadness 38 0.18 0.18 0 0.65 24 0.2 0.19 0 0.74 39 0.14 0.2 0 0.85 n.s. 
Neutral 38 0.18 0.18 0 0.58 24 0.19 0.15 0 0.51 39 0.15 0.16 0 0.56 n.s. 

 

 



Group Autism Social anxiety Control Group 
comparison  N Mean SD Min Max N Mean SD Min Max N Mean SD Min Max 

Accuracy                 
Anger 40 0.8 0.22 0.25 1 27 0.93 0.11 0.62 1 40 0.9 0.12 0.62 1 n.s. 
Fear 40 0.69 0.27 0 1 27 0.91 0.13 0.5 1 40 0.91 0.13 0.5 1 A < C*** 
Happiness 40 0.98 0.06 0.75 1 27 1 0 1 1 40 1 0 1 1 n.a. 

(ceiling) 
Sadness 40 0.59 0.25 0 1 27 0.67 0.26 0 1 40 0.75 0.17 0.14 1 A < C** 
Neutral 40 0.85 0.17 0.38 1 27 0.81 0.15 0.5 1 40 0.85 0.16 0.5 1 n.s. 
                 
Confidence                 
Anger 40 61.72 21.04 7.5 100 27 76.9 14.53 36.25 100 40 80.44 13.65 42.5 100 A < C***  
Fear 40 58.19 22.18 17.5 100 27 76.39 14.35 43.75 100 40 79.12 12.4 48.75 100 A < C***  
Happiness 40 89.5 11.63 60 100 27 94.63 6.12 78.75 100 40 96.94 5.56 70 100 A < C*** 
Sadness 40 56.53 17.84 18.75 100 27 64.49 21.21 10 96.25 40 71.81 13.59 48.75 98.75 A < C*** 
Neutral 40 72.41 17.52 37.5 100 27 77.27 19.27 36.25 100 40 83.88 14.98 38.75 100 A < C** 
                 
Intensity                 
Anger 40 49.19 15.77 12.5 76.25 27 54.68 18.19 20.00 83.75 40 59.44 15.42 27.5 88.75 A < C* 
Fear 40 49.69 15.1 15 78.75 27 56.39 15.46 18.75 77.5 40 61.53 12.7 31.25 92.5 A < C** 
Happiness 40 74.62 17.69 20 93.75 27 76.67 13.33 35 98.75 40 82.16 11.62 56.25 100 n.s. 
Sadness 40 38.97 17.26 7.5 75 27 44.77 18.96 7.5 80 40 44.16 16.01 16.25 82.5 n.s. 
Neutral 40 36.28 27.09 0 100 27 33.01 29.77 0 100 40 42.03 29.76 0 96.25 n.s. 

Note. Significant differences between groups were identified by initial Kruskal-Wallis-tests (omnibus test for unequal sample size and variances) for each 
variable, which was followed up by pairwise Wilcoxon rank sum tests, using the Benjamini Hochberg correction for multiple comparisons. Significance levels 
are indicated by asterisks:  *** p < .001; ** p < .01, * p < .05 

 



Figure S1  

Relative Percentage of Misclassifications of Facial Expressions in the Three Groups by Emotion 
Category 

 

Note. Happy Facial Expressions are not Displayed due to Ceiling Performance. 

 

Procedure on the first testing day 

After confirming the diagnoses in the clinical groups and assessing comorbidities (see 

Participants section in main manuscript), the Clinical Global Impressions Scale (CGI; Guy, 1976) and 

the Global Assessment of Functioning (GAF; American Psychiatric Association, 1994) was assessed 

by the experimenter. In the second part of the first testing day, the participants completed the MWT-B 

(Lehrl, 2005) and the following questionnaires: the Autism-Spectrum Quotient (AQ; Baron-Cohen et 

al., 2001), the Empathy Quotient (EQ; Baron-Cohen & Wheelwright, 2004), the Systemizing Quotient 

(Baron-Cohen et al., 2003), the Twenty-Item Toronto Alexithymia Scale (TAS-20; Bagby et al., 

1994), the Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987) the simplified Beck-Depression 

Inventory (BDI-V; Schmitt & Maes, 2000), the Interoceptive Accuracy Scale (IAS; Murphy et al., 

2020), and the Interoceptive Attention Scale (IATS; Gabriele et al., 2022). Descriptive statistics of the 

completed questionnaires by group which were not outcome measures in our analyses, including group 

comparisons, are outlined in Table S1. While hardcopies were handed out at the beginning of the data 



collection, participants were also offered an online version of the questionnaires at a later stage of the 

study via SoSci Survey (Leiner, 2019). Single missing values in the handcopies for the AQ (two 

values), the IAS (two values), the TAS-20 (one value), the SQ (one value), the EQ (five values) and 

the BDI (two values), were imputed, using the mice package (van Buuren & Groothuis-Oudshoorn, 

2011) for multiple imputation in R.  

 

Detailed description of the intelligence assessment and the additional questionnaires 

Intelligence assessment. Cognitive functioning was assessed by means of the multiple choice 

vocabulary test, the Mehrfachwahl-Wortschatz-Test (MWT-B; Lehrl, 2005). This test is designed to 

measure verbal crystalline intelligence and indicates pre-morbid intelligence. In this test, participants 

are presented with word combinations with increasing difficulty, each consisting of one correct or 

meaningful word (e.g., “Nase” meaning nose) and four similar-appearing nonsense or non-word 

options (e.g., “Nesa – Nale – Nesa – Sehna”). For each word which participants have identified 

correctly, one raw point is awarded. The total score is then compared with a norm sample. The 

measure allows a reliable discrimination of individuals with different intelligence levels and displays 

good psychometric characteristics (Lehrl, 2005). 

Autism measure. Traits associated with autism were assessed using the AQ (Baron-Cohen et al., 

2001). The questionnaire is categorized into five distinct subscales: social skills, attention switching, 

attention to detail, communication, and imagination, each containing ten items. Notably, regardless of 

the degree of agreement, participants receive one point for each response indicating an endorsement of 

an autism-related trait. Each participant's scores on the 50 AQ items are determined using a 4-point 

Likert scale ranging from 1 = definitely agree, to 4 = strongly disagree. These item scores are then 

summed to yield a total score, with higher scores indicating a higher presence of autistic traits. A total 

score of 32 or higher is regarded as indication of clinically significant levels of autistic traits, which 

was reached by 34 individuals in the AS group, four individuals in the SA group and no individual in 

the NC group. The internal consistency of the AQ in our sample was excellent, α = .95, 95% CI [.93, 

.96]. 



Social anxiety measure. The Liebowitz Social Anxiety Scale (Liebowitz, 1987) was used to 

assess self-reported social anxiety characteristics. The LSAS was designed to gauge the levels of fear 

and avoidance experienced by individuals with social phobia across a variety of social interaction and 

performance situations. This questionnaire consists of a total of 24 items. For each item, participants 

are instructed to provide separate ratings for the degree of fear and avoidance they experience using a 

3-point Likert scale from 0 = none to 3 = severe. To derive an overall measure of social anxiety 

symptoms, the scores from all items are summed. Higher total scores indicate a more pronounced 

severity of social anxiety symptoms. With a total score of 60 or higher, social anxiety trait levels are 

deemed clinically relevant. In our sample, this threshold was reached by 26 individuals in the AS 

group, 26 individuals in the SA group and no individual in the NC group. The LSAS had an excellent 

internal consistency in our sample, α = .98, 95% CI [.97, .98]. 

Alexithymia. We used a German version of the TAS-20 (Bagby et al., 1994), which is a self-

report instrument designed to evaluate characteristics associated with alexithymia. The questionnaire 

comprises a total of 20 items, which can be further categorized into three subscales: difficulty 

identifying feelings, difficulty describing feelings, and externally oriented thinking. Respondents are 

required to rate the extent to which each item applies to them using a 5-point Likert scale from 1 = 

strongly disagree to 5 = strongly agree. The scoring range for the TAS-20 spans from 20 to 100, with 

higher scores indicating greater levels of alexithymia. Total scores above 60 are seen as indication of 

clinically relevant alexithymia trait levels. This criterium was fulfilled by 25 individuals in the AS 

group, eight individuals in the SA group and one individual in the NC group. Internal consistency of 

the TAS-20 in our sample was excellent, α = .91, 95% CI [.88, .93].  

Depression measure. To assess depressive symptom severity, participants completed a 

simplified version of the Beck Depression Inventory (BDI-V; Schmitt & Maes, 2000). The BDI-V is a 

more efficient and clinically economic version of the BDI-IA (Beck & Steer, 1987), in which the 

number of items was reduced from 84 to 20 and only one item was used for each symptom. Each item 

in the BDI-V is accompanied by a six-point frequency scale, ranging from 0 = never to 5 = always. 

The BDI-V consists of 20 items in the German language, which results in a potential score range from 



0 to 100. Total scores of 35 or higher signify a likelihood of 90% for a depression of clinical 

significance according to Schmitt and colleagues (2006). In our sample, 12 individuals in the AS 

group, 18 individuals in the SA group and one individual in the NC group had a score of 25 or higher. 

The BDI-V had an excellent internal consistency in our sample, α = .94, 95% CI [.92, .95]. 

Measures of empathy and systemizing. The Empathy Quotient (EQ) was designed by Baron-

Cohen and Wheelwright (2004)in order to assess both the affective and cognitive aspects of empathy. 

The questionnaire consists of three related factors: cognitive empathy, social skills, and emotional 

reactivity. It contains 60 items (among which 20 items were unscored and served as “filler items”), 

each aimed at measuring an individual's capacity for understanding the emotions and intentions of 

others. Baron-Cohen and Wheelwright (2004) showed that a score of 30 or below differentiates 

individuals with ASD from control participants. This cutoff was reached by 38 individuals in the AS 

group, three individuals in the SA group and two individuals in the control group. The Systemizing 

Quotient (SQ), consisting of 60 items and containing 20 filler items, was utilized to evaluate 

individuals' systemizing abilities, which implies understanding, predicting, controlling, and 

constructing rule-based systems (Baron-Cohen et al., 2003). While it was observed that patients with 

ASD scored higher on the SQ than control participants, no specific cutoff score was mentioned in the 

original version. Both the EQ as well as the SQ contain the same response options used in the AQ. 

Internal consistency was excellent for both the EQ, α = .93, 95% CI [.94, .96], and the SQ, α = .91, 

95% CI [.89, .94]. 



Table S3 

Group Differences in Diagnostic and Self-Reported Trait Variables 

Group Autism Social anxiety Control Sig. group differences 

 N Mean SD Min Max N Mean SD Min Max N Mean SD Min Max  

Diagnostics                 

ADOS-2 25 12.32 2.82 8 19 0     0      

MWT-B 38 108.66 16.36 89 143 26 100.31 13.2 85 136 40 102.35 11.65 88 143 n.s. 

BDI-V 39 29.08 16.65 0 81 27 40.37 17.09 10 76 40 11.75 10.01 0 56 A > C***; S > C***; A < S** 

Traits                 

AQ 40 39.95 6.91 21 49 27 25.85 5.49 16 36 40 13.85 3.55 8 21 A > C***; S > C***; A > S*** 

LSAS 39 67.23 29.65 5 121 27 85.56 17.74 54 130 40 20.88 9.72 5 43 A > C***; S > C***; A > S* 

TAS-20 40 59.9 11.3 31 80 27 52.96 13.33 33 79 40 40.05 9.94 24 62 A > C***; S > C***; A > S* 

IAS 38 71.03 11.28 51 93 27 74.33 8.76 52 91 40 81.38 11.72 56 99 A < C***; S < C** 

IATS 39 41.62 13.45 23 77 27 44.26 11.20 24 65 40 33.75 8.90 21 52 A < C**; S < C*** 

EQ 39 19.18 8.42 4 48 27 40.07 9.08 21 64 40 50.8 11.61 28 72 A < C***; S < C***; A < S*** 

SQ 39 43.1 14.12 14 72 27 23.96 10.26 9 48 40 22.25 8.52 6 45 A > C***; A > S*** 

 
Note. Abbreviations: ADOS-2 = Autism Diagnostic Observation Schedule, MWT-B = Multiple Choice Vocabulary Intelligence Test (3 participants knew the 
correct replies and were excluded), BDI-V = simplified Beck Depression Inventory, AQ = Autism Quotient, LSAS = Liebowitz Social Anxiety Scale, TAS-20 
= Toronto Alexithymia Scale (20-item version), IAS = Interoceptive Accuracy Scale, IATS = Interoceptive Attention Scale, EQ = Empathy Quotient, SQ = 
Systemizing Quotient. 
Significant differences between groups were identified by initial Kruskal-Wallis-tests (omnibus test for unequal sample size and variances) for each variable, 
which was followed up by Wilcoxon rank sum tests, using the Benjamini Hochberg correction for multiple (3) comparisons. Significance levels are indicated 
by asterisks: *** p < .001; ** p < .01, * p < .05



Detailed description of the data analyses 

Frequentist approach 

All models of the main analysis included random intercepts for each participant and stimulus. 

The coefficients for the two clinical groups were estimated by contrasting them against the control 

group (treatment coding) whereas the coefficients for each level of Emotion category were estimated 

using sum coding (i.e., contrasting each single category against the mean of all other categories). If a 

predictor including Emotion category became significant in an omnibus test, the remaining level 

(neutral in this case) was estimated using general linear hypothesis testing. Significant interactions 

including a continuous predictor (i.e., physiological activity) were further explored by comparing the 

slope of the relation between the predictor and the outcome between each clinical group and the 

control group (if Group was included in the interaction), as well as by comparing the slope against 

zero (i.e., whether the trend in itself was significant). Interactions between the categorical predictors 

Emotion category and Group were further examined by comparing estimated means for each level of 

Emotion category between each clinical group and the control group. P-values for the contrasts within 

each post hoc comparison were corrected for multiple comparisons, using the Holm method.  

First, we defined models to examine the role of facial muscle activity in predicting the 

perception of negative emotional expressions in the clinical conditions compared to the NC group. The 

variables Emotion category (anger, fear, sadness and neutral), Corrugator activity (baseline-corrected 

and z-scored), and Group (AS, SA, NC), as well as their two-way interactions (Emotion 

category*Group and Corrugator activity*Group) and the three-way interaction (Emotion 

category*Corrugator activity*Group), were thus predictors in (Generalized) Linear Mixed Models 

(GLMMS) with (1) Emotion recognition accuracy (binomial, 1 = correct/0 = incorrect), (2) 

Confidence in emotion recognition (eleven ascending values, treated as continuous) and (3) Perceived 

emotional intensity (eleven ascending values, treated as continuous). Happy facial expressions were 

recognized at ceiling performance in all three groups (overall <1% inaccurate responses, see also 

Table S2), resulting in little variance in Emotion recognition accuracy to predict. As a consequence, 

we investigated how both activity over the corrugator region and zygomaticus region, which tends to 



be decreased and increased, respectively, when mimicking happy expressions, would differentially 

relate to the confidence in the recognition of the expressions as well as their perceived emotional 

intensity but not emotion recognition accuracy. Hence, Corrugator activity (baseline-corrected and z-

scored), Zygomaticus activity (baseline-corrected and z-scored) and Group (AS, SA, NC), as well as 

both two-way interaction between one muscle region and group, became predictors of (4) Confidence 

in emotion recognition of happy expressions and (5) Perceived emotional intensity of happy 

expressions in two separate LMMs. The addition of a three-way interaction (Corrugator 

activity*Zygomaticus activity*Group) did not improve either model fit. Lastly, as changes in skin 

conductance in response to emotional stimuli have been shown to reflect emotional arousal in general 

rather than being emotion-specific, the three final (G)LMMs of the main analysis included all 

emotional expressions, with the exception of the at ceiling recognized happy expressions in the 

Emotion recognition accuracy model. We thus predicted (6) Emotion recognition accuracy, (7) 

Confidence in emotion recognition and (8) Perceived emotional intensity by Emotion category (anger, 

fear, happiness (not in accuracy model), sadness, neutral), Skin conductance (log-transformed 

maximum deflection) and Group (AS, SA, NC), as well as their two-way interactions and the three-

way interaction. 

To conduct the Frequentist analyses, we used the following R-packages: rstatix (Kassambara, 

2023), lmerTest (Kuznetsova et al., 2017), emmeans (Lenth, 2023), multcomp (Hothorn et al., 2008) 

Bayesian approach 

As we did not reach our intended sample size in the SA group and our power analysis was based 

on one specific effect, we might have been less able to detect significant effects in our group 

comparisons of interest (i.e., whether physiological responses would be more or less predictive of 

facial emotion perception reports). To tackle this issue, we additionally carried out Bayesian analyses 

to have more certainty not only with regard to the alternative but also the null hypothesis. Using the 

brms-package (Bürkner, 2023) in these analyses additionally allowed us to reflect the ordinal nature of 

our confidence and intensity data (11 ascending levels from 0 – 100) more appropriately (Bürkner & 

Vuorre, 2019), with their distributions strongly deviating from a normal distribution. Therefore, to 



examine our hypotheses, we ran Bayesian binomial mixed models for Emotion recognition accuracy 

as outcome and Bayesian sequential mixed models (sratio-family) for Confidence in emotion 

recognition and Perceived emotional intensity as outcomes using the same formulas as in the 

frequentist (G)LMMS. To be able to estimate Bayes factors with the bayestestR (Makowski et al., 

2019) package for estimated means contrasts of emotion-specific outcomes between the levels of 

Group properly, we ran all models with 4 chains and 11000 iterations (44000 in total), of which 1000 

on each chain were warmup iterations, with three different prior specifications. Namely, we compared 

results with a narrow (normal(0,1)), medium (normal(0,2.5)) and wide (normal(0,5)) prior for the betas 

to evaluate the independence of observations of prior specifications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Model fits of main analyses (additional) and exploratory analyses 

Table S4 

Linear Mixed-Effects Model Including Corrugator Activity and Zygpmaticus Acitvity to Predict (1) 

Confidence in Emotion Recognition and (2) Perceived Emotional Intensity of Happy Expressions  

 Confidence in Emotion Recognition Perceived Emotional Intensity 
Fixed Effects β 95% CI t p β 95% CI t p 
Intercept 0.24 -0.08 – 0.55 1.59 .132 0.19 -0.26 – 0.64 0.91 .382 
Autism spectrum (AS) -0.47 -0.73 – -0.22 -3.67 <.001 -0.34 -0.62 – -0.06 -2.37 .019 
Social anxiety (SA) -0.18 -0.46 – 0.10 -1.29 .199 -0.27 -0.58 – 0.05 -1.68 .095 
Zygomaticus 0.02 -0.08 – 0.12 0.35 .728 0.04 -0.05 – 0.12 0.87 .382 
Corrugator 0.06 -0.03 – 0.15 1.29 .196 -0.01 -0.14 – 0.12 -0.09 .926 
Zygomaticus * AS 0.07 -0.09 – 0.22 0.85 .395 0.03 -0.10 – 0.16 0.42 .672 
Zygomaticus * SA -0.01 -0.17 – 0.14 -0.19 .853 0.01 -0.12 – 0.14 0.13 .898 
Corrugator *AS -0.13 -0.29 – 0.03 -1.62 .107 -0.07 -0.20 – 0.06 -1.08 .280 
Corrugator * SA -0.15 -0.30 – 0.01 -1.85 .064 -0.01 -0.14 – 0.12 -0.09 .926 
         
Random Effects         
σ2 0.18 0.23 
τ00 ID 0.07 0.20 
τ00 PicName 0.03 0.15 
ICC 0.36 0.60 
N ID 107 107 
N PicName 8 8 
Observations 853 853 
Marginal R2 /  
Conditional R2 

0.055 /  
0.398 

0.025 /  
0.614 

Note. Boldface is used to highlight statistically significant results. 

 

Table S5 

Linear Mixed-Effects Model Including Skin Conductance and Self-Reported Interoceptive Attention to 

Predict Perceived Emotional Intensity of All Facial Expressions 

Fixed Effects β 95% CI t p 
Intercept 0.19 0.01 – 0.36 2.11 .037 
Anger 0.06 -0.13 – 0.25 0.66 .510 
Fear 0.13 -0.06 – 0.32 1.37 .179 
Happiness 0.82 0.63 – 1.01 8.63 <.001 
Sadness -0.47 -0.66 – -0.28 -4.92 <.001 
Skin conductance 0.03 -0.01 – 0.08 1.49 .137 
Autism spectrum (AS) -0.36 -0.58 – -0.14 -3.23 .002 
Social anxiety (SA) -0.23 -0.48 – 0.03 -1.78 .079 
Interoceptive attention (IAtt) 0.07 -0.03 – 0.16 1.33 .186 
Anger * Skin conductance 0.05 -0.04 – 0.13 1.11 .266 
Fear * Skin conductance -0.00 -0.08 – 0.07 -0.12 .907 
Happiness * Skin conductance -0.05 -0.13 – 0.02 -1.33 .184 
Sadness * Skin conductance -0.06 -0.13 – 0.02 -1.43 .154 



Fixed Effects β 95% CI t p 
Anger * AS -0.07 -0.18 – 0.03 -1.38 .166 
Fear * AS -0.11 -0.22 – -0.01 -2.12 .034 
Happiness * AS 0.01 -0.09 – 0.12 0.27 .787 
Sadness * AS 0.10 -0.01 – 0.20 1.81 .071 
Anger * SA -0.05 -0.17 – 0.07 -0.76 .446 
Fear * SA -0.04 -0.16 – 0.08 -0.60 .549 
Happiness * SA -0.06 -0.18 – 0.06 -0.95 .340 
Sadness * SA 0.18 0.05 – 0.30 2.81 .005 
Skin conductance * AS -0.04 -0.11 – 0.02 -1.25 .210 
Skin conductance * SA 0.00 -0.06 – 0.07 0.11 .912 
Anger * IAtt 0.03 -0.02 – 0.08 1.17 .244 
Fear * IAtt 0.00 -0.04 – 0.05 0.18 .861 
Happiness * IAtt 0.00 -0.04 – 0.05 0.15 .883 
Sadness * IAtt -0.00 -0.05 – 0.04 -0.14 .890 
Skin conductance * IAtt -0.00 -0.03 – 0.03 -0.01 .994 
Anger * Skin conductance * AS -0.07 -0.19 – 0.05 -1.09 .277 
Fear * Skin conductance * AS -0.01 -0.12 – 0.10 -0.23 .822 
Happiness * Skin conductance * AS 0.12 0.01 – 0.22 2.17 .030 
Sadness * Skin conductance * AS 0.04 -0.08 – 0.16 0.68 .494 
Anger * Skin conductance * SA -0.05 -0.17 – 0.07 -0.77 .441 
Fear * Skin conductance * SA -0.07 -0.18 – 0.05 -1.15 .249 
Happiness * Skin conductance * SA 0.06 -0.05 – 0.18 1.08 .280 
Sadness * Skin conductance * SA 0.19 0.07 – 0.31 3.04 .002 
Anger * Skin conductance * IAtt 0.03 -0.02 – 0.08 1.15 .251 
Fear * Skin conductance * IAtt -0.02 -0.06 – 0.03 -0.69 .493 
Happiness * Skin conductance * IAtt -0.00 -0.05 – 0.05 -0.02 .983 
Sadness * Skin conductance * IAtt -0.02 -0.06 – 0.03 -0.77 .440 
     
Random Effects     
σ2 0.51 
τ00 ID 0.20 
τ00 PicName 0.08 
ICC 0.35 
N ID 100 
N PicName 40 
Observations 3992 
Marginal R2 / Conditional R2 0.242 / 0.510 

Note. Boldface is used to highlight statistically significant results. 

 

 

 

 

 

 

 

 



Table S6 

Linear Mixed-Effects Model Including Corrugator Activity and Trait Interoceptive Accuracy to Predict 

Perceived Emotional Intensity of Negative Expressions 

Fixed Effects β 95% CI t p 
Intercept 0.12 -0.07 – 0.32 1.26 .210 
Anger 0.26 0.08 – 0.43 2.97 .005 
Fear 0.36 0.18 – 0.53 4.10 <.001 
Sadness -0.28 -0.45 – -0.10 -3.22 .003 
Corrugator 0.01 -0.04 – 0.06 0.33 .744 
Autism spectrum (AS) -0.26 -0.52 – -0.00 -1.99 .049 
Social anxiety (SA) -0.11 -0.38 – 0.16 -0.84 .403 
Interoceptive accuracy (IAcc) 0.06 -0.06 – 0.17 0.99 .327 
Anger * Corrugator 0.07 -0.01 – 0.15 1.76 .079 
Fear * Corrugator -0.02 -0.12 – 0.07 -0.45 .650 
Sadness * Corrugator -0.02 -0.11 – 0.06 -0.57 .566 
Anger * AS -0.07 -0.19 – 0.04 -1.20 .229 
Fear * AS -0.13 -0.25 – -0.02 -2.22 .027 
Sadness * AS 0.12 0.00 – 0.23 2.01 .044 
Anger * SA 0.01 -0.11 – 0.14 0.24 .811 
Fear * SA -0.05 -0.17 – 0.07 -0.77 .444 
Sadness * SA 0.20 0.08 – 0.33 3.31 .001 
Corrugator * AS 0.01 -0.06 – 0.08 0.35 .725 
Corrugator * SA -0.03 -0.11 – 0.05 -0.71 .477 
Anger * IAcc -0.01 -0.06 – 0.04 -0.53 .596 
Fear *IAcc -0.02 -0.07 – 0.03 -0.97 .332 
Sadness * IAcc 0.03 -0.02 – 0.08 1.30 .193 
Corrugator * IAcc 0.03 0.00 – 0.06 1.98 .048 
Anger * Corrugator * AS -0.16 -0.26 – -0.05 -2.98 .003 
Fear * Corrugator * AS 0.11 -0.02 – 0.24 1.62 .104 
Sadness * Corrugator *AS -0.01 -0.12 – 0.11 -0.09 .930 
Anger * Corrugator * SA -0.07 -0.19 – 0.05 -1.18 .239 
Fear * Corrugator * SA 0.03 -0.12 – 0.18 0.37 .709 
Sadness * Corrugator * SA -0.02 -0.16 – 0.11 -0.31 .755 
Anger * Corrugator * IAcc 0.01 -0.03 – 0.06 0.46 .648 
Fear * Corrugator * IAcc -0.01 -0.07 – 0.04 -0.46 .649 
Sadness * Corrugator * IAcc -0.01 -0.07 – 0.04 -0.52 .603 
     
Random Effects  
σ2 0.54 
τ00 ID 0.24 
τ00 PicName 0.06 
ICC 0.35 
N ID 105 
N PicName 32 
Observations 3348 
Marginal R2 / Conditional R2 0.103 / 0.419 

Note. Boldface is used to highlight statistically significant results. 
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