The relation between vocal pitch and vocal emotion recognition abilities in

people with autism spectrum disorder and typical development

Supplementary Material

Supplementary Methods

Behavioural and acoustic characterisation of the stimuli

Assessing the frequency range of the stimuli: We tested whether the recognition accuracy in the
vocal emotion recognition test was influenced by the frequency range of the stimulus material. For
this, we divided the stimuli in the vocal emotion recognition test into four equal quartiles based on
their frequency range which we determined using Straight software (Kawahara & Irino, 2005) in
a Matlab environment (version 7.7, The MathWorks, Inc., MA, USA). These quartiles represented
stimuli with very low frequency range (up to 7 semitones), low frequency range (between 8 and
12 semitones), high frequency range (between 13 and 17 semitones), and very high frequency
range (between 18 and 27 semitones).

Assessing the emotional intensity of the stimuli: We analysed whether the performance in the vocal
emotion recognition test was influenced by the emotional intensity of the stimuli. To do that we
calculated the recognition accuracy in the vocal emotion recognition test in an independent sample
of adult participants with typical development (n = 21, 11 females, 10 males; mean age = 32.39;
data reported in Roswandowitz et al., 2014). Based on the recognition rates of this independent
comparison sample, we divided the stimuli of the vocal emotion recognition test into four quartiles
with an equal number of stimuli. These quartiles represented stimuli with very low emotional

intensity (recognition accuracy up to 72%), low emotional intensity (recognition accuracy between



73% and 84%), high emotional intensity (recognition accuracy between 85% and 92%), and very

high emotional intensity (recognition accuracy between 93% and 100%).
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Supplementary Figure 1
Pie charts for the percentage of correct and incorrect (confusion) choices for each emotion for the

comparison group with typical development (TD) and the ASD group.
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Supplementary Figure 2

Brain regions along the right temporal lobe that preferably respond to voice identity recognition
(MNI-coordinates: x =57,y =6,z=-24; x=65,y=-4,z=-12,and X =66, y = -19, z = -2;
coordinates taken from a meta-analysis (Blank et al., 2014) and vocal emotion in semantically
neutral speech (MNI-coordinates: x = 62,y = -12, z = 0 and x = 66, y = -34, z = 4, coordinates
taken from a meta-analysis (Friihholz & Grandjean, 2013). The high-functioning ASD group of
the present paper showed reduced responses in similar brain regions when recognising speaker
identity as compared to the comparison group (controls) (posterior: contrast voice identity > speech
in controls vs. ASD group, MNI-coordinate: x = 51, y = -19, z = -2; anterior: correlation voice
identity recognition with task performance in controls vs. ASD group, MNI-coordinate: x = 54,y
=11, z =-14 (Schelinski et al., 2016). For display purposes we created 10 mm spheres around

the coordinates reported in the studies.



Supplementary Tables

Supplementary Table 1
Percentages of correct and incorrect (confusion) choices for each emotion for the comparison

group and the ASD group.

Comparison group

Target Happiness  Sadness Fear Anger Disgust Neutral
Response
Happiness 80,54 3,49 6,35 0,31 12,25 -
Sadness 0,31 81,64 1,89 - 2,86 2,50
Fear 3,44 2,58 89,85 0,31 7,91 0,94
Anger 1,90 0,63 0,31 92,48 7,55 1,88
Disgust 1,89 0,94 0,64 4,37 65,97 1,56
Neutral 11,91 10,72 0,95 2,51 3,45 93,13
ASD group
Target Happiness  Sadness Fear Anger Disgust Neutral
Response
Happiness 64,10 4,46 10,64 1,88 14,18 2,19
Sadness 2,19 51,45 9,39 0,31 6,68 0,63
Fear 5,62 5,66 68,37 2,81 13,60 1,88
Anger 4,06 0,31 - 84,98 9,15 3,75
Disgust 1,88 4,18 5,33 5,95 50,18 0,94

Neutral 22,47 22,62 6,58 3,12 8,59 90,63
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